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(A) Typical Experimental Procedure

(a) Synthesis of substrates 1 by the known procedure*

| 5 mol% Cul — R )C])\/ é
(:E __ . _2mol%PdCh(PhsP), Z 8 Br
+ s > L
N~ THF/NEt3 (1:1, 5 mL) 2 equiv NEt3 -

-

H 6 (1.2 mmol) rt, 2-12 h N CH2CI, 05 h
5 (1 mmol) 75%-98% yields . H >90% yields 0
(o) R Br
)L Z 8
NH, o
4 equiv NaH NJ\/N?(
THF, 0.5 h |
>90% yields 1 ©

(b) Typical Experimental Procedure for the RuCls-Catalyzed Intramolecular
Carbocyclization in the Presence of CuCl, and O,:

To a Schlenk tube were added 2-acetamido-N-(2-ethynyl)aryl)acetamides 1 (0.3 mmol), RuCl; (10
mol %), CuCl, (20 mol %), H,O (6 equiv) and anhydrous THF (3 mL). Then the tube was charged
with O, (1 atm), and was stirred at 120 °C (oil bath temperature) for the indicated time until
complete consumption of starting material as monitored by TLC and GC-MS analysis. After the
reaction was finished, the reaction mixture was cooled to room temperature, diluted in diethyl ether,
and washed with brine. The aqueous phase was re-extracted with diethyl ether. The combined
organic extracts were dried over anhydrous Na,SO4 and concentrated in vacuo, and the resulting
residue was purified by silica gel column chromatography (hexane/ethyl acetate) to afford the

desired products 2, 3 and 4.

(c) Table S1
It is noted that the reaction can not take place without Ru catalysis (entry 11), and three other Ru
ctalysts (RuCl(PhsP), dichloro(p-cymene)ruthenium(II) dimer and Rhodium(III) 2,4-pentanedionate)
display less efficiency for the reaction. It was found that water affected the reaction (entries 4, 14
and 15), and the yields were decreased to 36% and 44%, respectively, using 4 equiv or 8 equiv

water.
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(d) The **0O-labeled Experiments Determined by GC-MS Analysis (Figure S1).

Figure S1 The ®O-labeled Experiments Determined by GC-MS Analysis.

Table S1. Cyclization of N-Methyl-2-oxo-N-phenylacetamide (1a)®

Ph Ph o} Ph._O Ph (0]
=
o [Ru}/[Cu] X NHAC NHAc N
—— + +
)K/NHAc
w v ¥ v
la 2a 3a 4a

Entry [Ru] [Cu] Solvent T (°C)  Isolated yield (%)
(mol %) (mol %) 2a 3a 4a
1 RuCl; (10) — THF 120 9  trace trace
2° RuCl; (10) CuCl, (100) THF 120 14  trace trace
3 RuCl; (10) CuCl, (40) THF 120 55 5 6
4 RuCl; (10) CuCl, (20) THF 120 59 6 6
5 RuCl; (10) CuCl, (10) THF 120 49  trace trace
6° RuCl; (10) CuCl, (20) THF 120 16  trace trace
7 RuCl; (10) CuCl, (20) THF 100 40 6 4
8 RuCl; (10) CuCl, (20) THF 130 55 6 9
9 — CuCl, (20) THF 120 0 0 0
10 RuCl; (5) CuCl, (20) THF 120 45  trace trace
11 RuCl; (20) CuCl, (20) THF 120 43 trace trace
12¢ RuCl; (10) CuCl, (20) THF 120 65 3 5
13 RuCl,(PhsP) (10) CuCl, (20) THF 120 trace trace
14°  RuyCly(CioHy4)2 (10)  CuCl, (20) THF 120 trace trace
15' Ru(CsH,0,); (10) CuCl, (20) THF 120 <5 0 0
16° RuCl; (10) CuCl, (20) THF 120 41  trace trace
17" RuCl; (10) CuCl, (20) THF 120 49  trace trace
18 RuCl; (10) CuBr; (20) THF 100 10 trace trace
19 RuCl; (10) Cul (20) THF 100 8  trace trace
20 RuCl; (10) CuCl (20) THF 100 30 8 7
21 RuCl; (10) oxone (100) THF 100 trace trace trace
22 RuCl; (10) CuCl, (20)  dioxane 100 20 trace trace
23 RuCl; (10) CuCl; (20) DMF 100 trace trace trace
24 RuCl; (10) CuCl, (20) toluene 100 10 trace trace

# Reaction conditions: 1a (0.3 mmol), H,O (6 equiv), [Ru], additive, O, (1 atm) and
THF (3 mL) for 10 h. ” In argon. © Air (1 atm) instead of O,. ¢ diglyme (3 mL) instead
of THF. © Ru,Cl4(C1oH14)> = dichloro(p-cymene)ruthenium(ll) dimer. " Ru(CsH;0.); =
Rhodium(lll) 2,4-pentanedionate. ° H,O (4 equiv) was added. " H,0 (8 equiv) as
added.

Chemical Formula: C1gH1gN5>03

Molecular Weight: 320.34194

%
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[MS Spectrum] 78.10 77483.20 205.00  65322.70
# of Peaks127 85.10 31661.31 206.05 47841.98
Raw Spectrum 4.125 (scan : 436) 88.10 24941.03 215.05 16833  6.96
Background  No Background 89.10 83533.45 216.10  28911.20
Spectrum 90.10 57712.39 218.10 47281.96
Base Peakm/z 278.10 (Inten : 91.10 12225  5.06 219.05 6025249
241,828) 102.10  48882.02 220.05 29871.24
m/z Absolute Intensity Relative 103.10  51022.11 233.10 97044.01
Intensity 104.10  30091.24 234.05 17944  7.42
40.00 95108  39.33 105.10 51870  21.45 235.00 44461.84
41.05 39181.62 106.05 40601.68 248.10  54032.23
42.05 42951.78 116.10  50122.07 249.10 42526  17.59
43.05 50568  20.91 117.15  93833.88 250.10 15483  6.40
44.05 44781.85 118.15 10699  4.42 251.10  26541.10
50.05 27891.15 128.10  30961.28 261.05 44941.86
51.05 13375 553 130.15  30501.26 262.05 34561.43
55.10 26961.11 143.10 38061.57 263.05 33261.38
57.10 68012.81 146.05  85853.55 277.05 207248 85.70
58.05 62572.59 159.05 52132.16 278.10 241828 100.00
63.05 34661.43 165.10 42441.75 279.10 40158  16.61
65.10 25201.04 173.10 15054  6.23 280.05 43991.82
69.05 28311.17 174.10  25101.04 291.10 14830.61
71.10 47791.98 175.10  25771.07 320.10 47028  19.45
75.05 33731.39 190.05 30121.25 321.10  98004.05
76.05 65742.72 201.05 12030 4.97 322.10 1688 0.70
77.05 90628  37.48 204.00 46701.93

Chemical Formula: C;gH1gN,0,*0
Molecular Weight: 322

%

100.04 278

75.04

50.04

1 0
25.0]
1 322
0.0 2ol ooy
. . : 1500 175.0 : . 02750 3000  325.0

[MS Spectrum] 45.05 11736  5.26 74.05 12630.57
# of Peaks130 50.10 34121.53 75.05 45062.02
Raw Spectrum 3.267 (scan : 333) 51.10 16292  7.30 76.05 75473.38
Background  No Background 52.10 24971.12 77.05 111057 49.74
Spectrum 55.10 24041.08 78.10 91854.11
Base Peakm/z 278.05 (Inten : 57.10 43761.96 83.15 12280.55
223,263) 60.05 15620.70 85.15 17450.78
m/z Absolute Intensity Relative 62.10 13480.60 88.05 26771.20
Intensity 63.05 34011.52 89.05 92254.13
40.05 28811.29 64.05 10950.49 90.10 69713.12
41.10 30091.35 65.05 25141.13 91.10 14420  6.46
42.05 33661.51 69.10 17000.76 92.10 15120.68
43.05 33776 15.13 70.10 15150.68 99.20 12590.56
44.05 42201.89 71.10 30731.38 101.10  21200.95
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102.10 61872.77 165.05 45892.06 229.00 13160.59
103.10  65162.92 166.05 13190.59 231.05 25441.14
104.10 3275147 171.05 22981.03 232.00 18600.83
105.10 43608  19.53 172.10  12680.57 233.05 13288  5.95
106.15  36621.64 173.05 15896  7.12 234.05 20631 9.24
107.10 17419  7.80 17410 26441.18 235.00 48332.16
108.15  13890.62 175.10 25521.14 236.05 31331.40
113.15 10260.46 176.00 14120.63 245.00 10960.49
114.10 28461.27 177.10  19500.87 247.00 30861.38
11515  31211.40 178.05 21180.95 248.05 70373.15
116.15  69953.13 179.10  16840.75 249.05 59561  26.68
117.15 10785  4.83 180.00  16240.73 250.10 22212 9.95
118.15 13878  6.22 190.05 32881.47 251.10 49742.23
119.10  16520.74 191.00 16200.73 252.10  12970.58
12720  12140.54 192.05 10100.45 261.05 5398242
128.10  34701.55 193.05  14280.64 262.05 36641.64
129.10  26031.17 194.10 21100.95 263.05 29521.32
130.10 3272147 200.00 11370.51 264.10 13740.62
131.10  13290.60 201.00 89454.01 276.05 22951.03
132.10 11180.50 202.00 22160.99 277.05 214608 96.12
139.05 11720.52 203.05 51632.31 278.05 223263 100.00
142.05 14060.63 204.10  54922.46 279.05 114488 51.28
143.10  48562.18 205.05 83463.74 280.05 91516  40.99
144.10  20110.90 206.05 48002.15 281.05 15329  6.87
145.10  19050.85 207.05 23701.06 282.05 23441.05
146.10 12539  5.62 215.05 14146 6.34 291.10  14380.64
147.10  19120.86 216.05 3146141 320.05 30237 13.54
149.05  14390.64 217.05  65672.94 321.05 63222.83
151.05 22241.00 218.00  56332.52 322.05 35724 16.00
152.05 18840.84 219.05  74793.35 323.10 83313.73
158.05 13850.62 220.05  35511.59 324.05 2670 1.20
163.05 17150.77 221.05 22891.03
164.10  17800.80 222.05 14300.64
L
N
LT
Chemical Formula: C1gH1gN,03
Molecular Weight: 322
%
1 4 159
50.0-
1 175
i 105
25.0 7
g 160
ool it gl IS s Ll W 2 R
50 100 150 200 250 300
[MS Spectrum] 40.00 87729  58.47 58.10 63634.24
# of Peaks357 41.05 36342.42 59.10 17611.17
Raw Spectrum 21.750 (scan : 2131) 42.05 45843.06 70.10 18641.24
Background No Background 43.05 33495  22.32 71.10 43822.92
Spectrum 44.00 48493.23 76.10 19761.32
Base Peakm/z  234.10 (Inten 51.10 58413.89 77.05 36750 2449
31,051) 55.10 30542.04 78.10 37772.52
m/z Absolute Intensity Relative 56.10 17901.19 89.10 45613.04
Intensity 57.10 75055.00 90.05 17501.17
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91.10 36752.45 149.05  23291.55 234.10 88435.89
105.10 51163  34.10 158.10  30252.02 235.05 33692.25
106.10  52913.53 159.10 150040 100.00 263.05  79615.31
117.10  26761.78 160.05 21594  14.39 264.10  16081.07
118.10  37902.53 161.10 19311.29 322.10 3163 2.11
120.10  17231.15 17410  31342.09 323.30 480 0.39
130.10  72654.84 17510 57192  38.12 32430 4 0.00
131.10  68464.56 176.10  67314.49
132.10 3617241 199.10  63954.26
148.05  30902.06 217.10  57073.80
Lo
N
- e
Chemical Formula: C;gH1gN,0,80
Molecular Weight: 324
%
1 7 105 o 175
12.54 234
1003, 263
753 51 130
5.0—3 5771 |89 i 20655 I
3 59 ol ke Lo 278 »02
25 6517, 97 [lb8 145 65 2pal 5 ) Ap6 248 B8O 3
e | I 0l [
500 750  100.0 1250 1500 1750  200.0 2250  250.0  275.0 3000  325.0
[MS Spectrum] 66.05 13780.50 100.15  10630.39
# of Peaks191 67.10 25450.93 101.15  35951.31
Raw Spectrum 6.208 (scan : 686) 68.10 13100.48 102.15 60312.20
Background  No Background 69.10 59852.18 103.10  82513.01
Spectrum 70.10 34601.26 104.10  72562.65
Base Peakm/z 159.10 (Inten : 71.10 12564  4.58 105.10 89403  32.59
274,312) 72.10 31471.15 106.15  96973.54
m/z Absolute Intensity Relative 73.05 23270.85 107.10 50782  18.51
Intensity 74.10 22220.81 108.10  45771.67
40.05 35131.28 75.05 46481.69 109.20 19150.70
41.10 95313.47 76.10 67792.47 110.10  14280.52
42.10 10980  4.00 77.10 112203  40.90 111.20  22480.82
43.10 56296  20.52 78.10 10753  3.92 112.25 1244045
44.05 25104  9.15 79.10 35081.28 113.20 20110.73
45.05 13705  5.00 81.10 24680.90 114.15  22830.83
46.10 25550.93 82.10 23280.85 115.15 40001.46
50.05 44461.62 83.15 42831.56 116.15 37601.37
51.10 19972 7.28 84.15 13160.48 117.15  80862.95
52.10 27401.00 85.15 51391.87 118.10  92403.37
53.10 16780.61 86.15 12800.47 119.15  18770.68
54.10 12110.44 87.05 29861.09 120.10  39791.45
55.10 81712.98 88.10 27080.99 121.15  15840.58
56.10 29001.06 89.10 13339 4.86 122.15 1231045
57.10 11691  4.26 90.10 52301.91 123.20 13260.48
58.10 23850.87 91.10 10532 3.84 124.15  12550.46
59.10 10619  3.87 92.05 17450.64 12520 16110.59
60.05 70362.56 93.10 30351.11 126.10  14380.52
61.05 20030.73 95.25 21110.77 12720 21610.79
62.00 17550.64 96.15 17530.64 128.15 64612.36
63.05 53131.94 97.15 36451.33 129.10  37481.37
64.05 18200.66 98.20 16940.62 130.15 19426  7.08
65.10 42921.56 99.15 28311.03 131.15 15800  5.76
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132.15
133.15
134.15
135.10
139.10
140.10
141.20
142.10
143.10
144.10
145.10
146.10
147.10
148.10
149.05
150.10
151.10
152.10
153.10
155.20
158.10
159.10
160.10
161.05
162.10
163.10
164.10
165.10
166.10
167.10
173.10
174.10
175.10
176.05
177.10

100

84003.06 178.10  48621.77 231.05  26390.96
56522.06 179.10  35021.28 232.05 21640.79
13830.50 180.05  15090.55 233.10 29841.09
10670.39 184.05 10220.37 234.05 56470  20.59
21870.80 185.10 15440.56 235.05 17177 6.26
11660.43 190.00 19400.71 236.05 44641.63
13100.48 191.05 19250.70 237.10  13840.50
10320.38 192.10 15660.57 246.10 34761.27
21480.78 193.05 12950.47 247.00  13580.50
14440.53 194.05 17660.64 248.05  44381.62
22250.81 195.05 10710.39 249.10 41131.50
39631.44 199.10 11518 4.20 250.10 21420.78
33231.21 200.10  42061.53 251.10 16880.62
70282.56 201.05  25370.92 261.10  23440.85
30851.12 202.05 16340.60 262.05 63362.31
16110.59 203.10  22090.81 263.05 27076  9.87
20400.74 204.05  74722.72 264.05 10025 3.65
25610.93 205.10  45421.66 265.10 16209 5.91
11340.41 206.05 12494  4.55 266.10  35821.31
11440.42 207.05  65192.38 276.10 13100.48
10504 3.83 208.05  20220.74 277.05  84653.09
274312 100.00 209.10  14410.53 278.05 10034  3.66
42129 15.36 210.05 13850.50 279.05 66192.41
40201.47 211.05 13290.48 280.05 53081.94
11500.42 214.05 25110.92 281.05 13840.50
17230.63 215.10  10920.40 289.10 16270.59
18190.66 216.05 17080.62 291.10  14440.53
38351.40 217.10 11025 4.02 292.10 69742.54
14190.52 218.05 57582.10 293.10 20140.73
14960.55 219.05 39631.44 306.10 12430.45
16880.62 220.05  69072.52 308.10 10160.37
72592.65 221.05 26790.98 322.10  31531.15
111784  40.75 222.05 15220.55 323.10 12560.46
15069 5.49 223.10  25360.92 324.05 28731.05
33681.23 224.10  10030.37
9
)
ITI 0]
Chemical Formula: C17H13NO,
Molecular Weight: 263
%
234
v 203
50
i 3
ol I|Z.|1511?,3| ?8{91 6,130 1 _ 2?|7| PIO1oy  wowe  3we 417 aes 403 sS40
50 00 2% 300 350 4o 450 s00 30
[MS Spectrum] 50.05  22852.95 88.10  19182.48
# of Peaks377 51.05 10950  14.15 89.10  75609.77
Raw Spectrum 21.592 (scan : 2172) 52.10 10961.42 90.05 876 1.13
Background  No Background 62.00 14971.93 96.10 944 1.22
Spectrum 63.05 36074.66 101.10  30113.89
Base Peakm/z 234.15 (Inten : 74.05 14421.86 102.15 46466.00
77,370) 75.10 44755.78 103.15  59297.66
m/z Absolute Intensity Relative 76.10 34724.49 104.05 17912.31
Intensity 77.10 66496 85.95 105.10 66537 86.00
13796 17.83 78.10 48356.25 106.15  57237.40

32.05
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115.15  27553.56 178.15  10931.41 236.20  24383.15
11770  32194.16 206.15  27943.61 246.10  62528.08
128.10  30433.93 207.10  857211.08 247.15  13011.68
12920  18512.39 208.10 16062.08 248.10 26603.44
130.15  45305.85 209.05 792 1.02 262.10 15321 19.80
131.65 26183.38 218.15  21532.78 263.15 58669  75.83
158.10 10761 13.91 219.15  20292.62 264.15 11736 15.17
159.15  13451.74 220.10 13471.74 265.10 1176 1.52
163.15 867 1.12 234.15 77370  100.00
165.15  18392.38 235.15 22014  28.45

Chemical Formula: C7H;3NO®0
Molecular Weight: 265

234
263
307 2p5
L0 1?8 I191T21|8 2488281 355 406420450473 520
200 300 4bo 500

[MS Spectrum] 54.00 56 0.18 86.10 171 0.55
# of Peaks357 55.00 334 1.08 87.00 580 1.87
Raw Spectrum 21.750 (scan : 2131) 56.00 164 0.53 88.10 844 2.72
Background No Background 57.00 214 0.69 89.10 343811.07
Spectrum 58.00 304 0.98 90.10 387 1.25
Base Peakm/z  234.10 (Inten : 61.00 155 0.50 91.10 401 1.29
31,051) 62.10 744 2.40 92.10 35 0.11
m/z Absolute Intensity Relative 63.05 16275.24 94.10 65 0.21
Intensity 64.00 264 0.85 95.10 185 0.60
30.00 68 0.22 65.00 310 1.00 96.20 686 2.21
31.10 72 0.23 66.00 219 0.71 97.20 320 1.03
32.05 933030.05 68.00 91 0.29 98.20 121 0.39
34.10 40 0.13 69.00 420 1.35 99.20 70 0.23
37.10 9 0.03 70.00 100 0.32 101.10  15044.84
38.10 163 0.52 71.00 200 0.64 102.15  15114.87
39.10 11643.75 72.00 59 0.19 103.15  24968.04
40.00 11453.69 73.10 814 2.62 104.05 672 2.16
41.00 323 1.04 74.00 704 2.27 105.10 17806  57.34
42.00 323 1.04 75.05 20546.61 106.10  15935.13
43.10 14404.64 76.10 14464.66 107.10 10656  34.32
44.05 946 3.05 77.10 28809  92.78 108.10  10003.22
45.10 236 0.76 78.10 22967.39 109.10 243 0.78
46.10 36 0.12 79.10 436 1.40 110.10 262 0.84
47.10 12 0.04 80.10 65 0.21 111.10 222 0.71
49.10 16 0.05 81.10 315 1.01 112.10 81 0.26
50.00 11163.59 82.10 280 0.90 113.10 81 0.26
51.10 495615.96 83.10 110 0.35 114.15 568 1.83
52.05 659 2.12 84.10 30 0.10 115.10  13374.31
53.00 148 0.48 85.10 272 0.88 11570 78 0.25
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116.65
117.65
118.70
119.70
120.70
121.70
123.70
124.70
125.70
126.70
128.10
129.20
130.20
131.50
132.80
133.80
134.80
135.80
137.80
138.80
140.80
142.80
143.80
144.80
146.80
147.80
149.80
150.80
151.80
153.80
158.10
159.10
160.10
161.10
162.10
163.10
164.10
165.15
166.20
167.20
169.20

541

1.74

13574.37

123
22
6
46
20
19
46
67

0.40
0.07
0.02
0.15
0.06
0.06
0.15
0.22

16835.42

801

2.58

19026.13

576
552
3
99
8

11
99
35
56
49
94
192
43
118
91
89
11

412913.30

443
755
128
83

409
440
871
168
116
224

1.86
1.78
0.01
0.32
0.03
0.04
0.32
0.11
0.18
0.16
0.30
0.62
0.14
0.38
0.29
0.29
0.04

1.43
243
0.41
0.27
1.32
1.42
2.81
0.54
0.37
0.72

175.20
176.20
177.20
178.10
179.10
180.10
181.10
182.10
183.10
184.10
186.10
187.10
188.10
189.10
190.10
191.05
192.10
193.10
194.10
195.10
196.10
197.10
201.10
202.10
203.10
204.10
205.00
206.15
207.10
208.05
209.05
210.00
213.00
215.00
216.00
217.00
218.10
219.10
220.10
221.10
222.10

65
228
380
512
312
121
27
20
59
60
137
28
137
192
452
750
304
283
121
4
28
91
100
203
289
859
582

0.21
0.73
1.22
1.65
1.00
0.39
0.09
0.06
0.19
0.19
0.44
0.09
0.44
0.62
1.46
242
0.98
0.91
0.39
0.01
0.09
0.29
0.32
0.65
0.93
2.77
1.87

11463.69

474215.27

986
522
84
6
35
268
120
792
945
587
467
198

3.18
1.68
0.27
0.02
0.11
0.86
0.39
2.55
3.04
1.89
1.50
0.64

(e) Data of in situ FTIR Analysis (Figure S2)

N

=

O

la
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Figure S2 Data of in situ FTIR Analysis.
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(C) Data of in situ FTIR analysis of the reaction of 1a in diglyme
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The concentration of two peaks, 1975 cm™ and 2128 cm™, were increased among 0 — 1.5 h during
the reaction of 1a process using diglyme as the solvent (the results are consistent with the following
Reaction Profiles in diglyme. See: Figure S3), but they were disappeared after quenching the

reaction.

It is noteworthy that the two peaks, 1975 cm™ and 2128 cm™, are also found in THF after 1 h.
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Generally, 1671 cm™ and 1654 cm™ are the C=O stretching vibration, and 1562 cm™ is the N-H
bending vibration (diglyme as the solvent). According to the N-H bending vibration data of in situ
FTIR analysis, the 1562 cm” peak is increased among 0 - 4 h (The reason may be that the
complexation of Ru with nitrogen atom takes place, see: intermediate A in Scheme 3), and decreased
slowly after 4 h (The reason is that the N-H group links an aromatic group, also supporting by the
following Reaction Profiles in diglyme. See: Figure S3 and Structure Determination of Organic
Compounds, Tables of Spectral Data, 4 ed.; Pretsch, E. Biihlmannn, P.; Affolter, C. Eds.;

Springer-Verlag: Berlin Heidelberg, 2009).

Figure S3 Reaction Profiles.
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(A) Reaction profile of the reaction of 1a with RuCls, CuCl,; and O, in THF.
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(B) Reaction profile of the reaction of 1a with RuCl;, CuCl, and O, in diglyme.

The reaction profiles as outlined in Figure S3 show that substrate 1a can be consumed completely
at about 0.5 h in THF and 2 h in diglyme. However, the yields of products 2a, 3a and 4a were
changed slightly with time after 0.5 in THF: from decrease to increase for 2a, decrease in the whole
reaction for 3@, and from increase to decrease for 4a. In diglyme, the yields both products 2a and 3a
did not changed after 2 h, but the yield of 4a was enhanced to some extwnt throughout the reaction.
It is noteworthy that the yield of product 3a has a maximal peak at about 0.5 h in THF and 1 h in

diglyme. The reason may be that some product 3a is converted to product 2a (Figure S3A and

Scheme 2).

The above results of the reaction profiles also indicate that product 2a is mainly generated form

intermediate C, and product 4a is not from product 3a (Schemes 2 and 3). In THF, we find that in
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THEF the yield of 2a is contrary to the yield of 4a and has a maximal peak at about 1.5 h, suggesting
that product 4a may be from the same intermediate (intermediate E) with product 2a, and the
intermediate is stable to some extent among 0.5 h-1.5 h.

Notably, the rate of the reaction in diglyme is slower than that of in THF.

(B) Analytical data

2-Aetamido-N-methyl-N-(2-(phenylethynyl)phenyl)acetamide (1a)

LA

(0]

AN

—Z2

Pale yellow oil, "H NMR (500 MHz) &: 7.63 (d, J = 9.0 Hz, 1H), 7.48-7.35 (m, 7H), 7.27 (d, J =
6.5 Hz, 1H), 6.55 (s, 1H), 3.86 (d, J = 18.0 Hz, 1H), 3.69 (d, J = 17.5 Hz, 1H), 3.34 (s, 3H), 1.97 (s,
3H); *C NMR (125 MHz) §: 169.8, 168.6, 142.7, 133.4, 131.7, 130.1, 129.0, 128.9, 128.4, 128.1,
122.6, 122.2, 95.0, 84.4, 42.2, 36.5, 22.9; IR (KBr, cm™): 1671, 1654, 1562; LRMS (EI 70 ev) m/z

(%): 306 (M, 8), 263 (100); HRMS (EI) for C1oHsN>0, (M"): caled 306.1143, found 306.1140.

2-Acetamido-N-benzyl-N-(2-(phenylethynyl)phenyl)acetamide (1b)

Z
0

(LA

O

o]

Pale yellow solid, mp 148.2-150.4 °C (uncorrected); 'H NMR (500 MHz) &: 7.60 (d, J = 7.0 Hz,
1H), 7.47-7.45 (m, 2H), 7.36-7.33 (m, 4H), 7.25-7.20 (m, 6H), 6.85 (d, J = 8.0 Hz, 1H), 6.54 (s, 1H),
5.53 (d, J =9.5 Hz, 1H), 4.40 (d, J = 9.0 Hz, 1H), 3.85 (d, J = 18.0 Hz, 1H), 3.72 (d, J = 18.0 Hz,
1H), 1.97 (s, 3H); °C NMR (125 MHz) 8: 169.8, 168.6, 141.0, 136.4, 133.4, 131.7, 129.6, 129.4,

129.2, 129.0, 128.9, 128.4, 128.3, 127.6, 123.0, 122.3, 95.2, 84.7, 52.6, 42.4, 23.0; IR (KBr, cm™):
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1654, 1499; LRMS (EI 70 ev) m/z (%): 382 (M, 1), 283 (100); HRMS (EI) for CosH»N,0, (M):

caled 382.1401, found 382.1403.

2-Acetamido-N-allyl-N-(2-(phenylethynyl)phenyl)acetamide (1c)

Pale yellow solid, mp 115.8-118.7°C (uncorrected); '"H NMR (500 MHz) &: 7.63-7.61 (m, 1H),
7.48-7.46 (m, 2H), 7.41-7.38 (m, 2H), 7.36-7.34 (m, 3H), 7.22-7.20 (m, 1H), 6.52 (s, 1H), 5.93-5.87
(m, 1H), 5.14-5.10 (m, 2H), 4.75-4.70 (m, 1H), 4.09-4.05 (m, 1H), 3.84 (d, J = 18.0 Hz, 1H), 3.71 (d,
J = 18.0 Hz, 1H), 1.96 (s, 3H); °C NMR (125 MHz) &: 169.8, 168.3, 141.1, 133.3, 132.3, 131.6,
129.7, 129.2, 128.9, 128.8, 128.4, 123.1, 122.3, 118.7, 95.2, 84.9, 52.0, 42.4, 22.9; IR (KBr, cm"):
1650, 1499; LRMS (EI 70 ev) m/z (%): 332 (M", 2), 232 (100); HRMS (EI) for C5;H,0N,0, (M"):

calcd 332.1278, found 332.1274.

N-methyl-N-(2-(phenylethynyl)phenyl)-2-(propylamino)acetamide (1d)

AN

—2Z2

Pale yellow oil; 'H NMR (500 MHz) &: 7.63 (d, J = 7.0 Hz, 1H), 7.50-7.48 (m, 2H), 7.41-7.38
(m, 2H), 7.37-7.33 (m, 3H), 7.27-7.24 (m, 1H), 3.34 (s, 3H), 3.13 (d, J = 8.0 Hz, 2H), 2.91-2.39 (m,
2H), 1.44-1.40 (m, 2H), 0.79 (t, J = 7.5 Hz, 3H); °C NMR (125 MHz) &: 171.4, 143.9, 133.1, 131.7,
129.8, 128.8, 128.4, 128.4, 128.2, 122.7, 122.3, 94.9, 84.7, 51.5, 50.5, 36.3, 22.9, 11.5; IR (KB,
cm™): 1653; LRMS (EI 70 ev) m/z (%): 306 (M", 5), 72 (100); HRMS (EI) for C20H2N,0 (M"):

calcd 306.1485, found 306.1483.
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2-Acetamido-N-methyl-N-(2-(p-tolylethynyl)phenyl)acetamide (1e)

LA

O

o\

—2Z2

Pale yellow solid, mp 130.2-132.7 °C (uncorrected); 'H NMR (500 MHz) &: 7.61-7.59 (m, 1H),
7.41-7.38 (m, 2H), 7.36 (d, J = 7.5 Hz, 2H), 7.28-7.25 (m, 1H), 7.15 (d, J = 8.0 Hz, 2H), 6.55 (s, 1H),
3.86 (d, J = 18.0 Hz, 1H), 3.72 (d, J = 18.0 Hz, 25.5H), 3.33 (s, 3H), 2.36 (s, 3H), 1.97 (s, 3H); °C
NMR (125 MHz) &: 169.8, 168.6, 142.7, 139.1, 133.2, 131.5, 130.6, 129.2, 128.9, 128.0, 122.8,
119.1,95.2, 83.8, 42.1, 36.5, 22.9, 21.5; IR (KBr, cm™): 1654, 1511; LRMS (EI 70 ev) m/z (%): 320

(M", 19), 220 (100); HRMS (EI) for C20H20N,0, (M) caled 320.1283, found 320.1286.

2-Acetamido-N-methyl-N-(2-(m-tolylethynyl)phenyl)acetamide (1f)

Pale yellow oil; 'H NMR (500 MHz) &: 7.62-7.60 (m, 1H), 7.43-7.38 (m, 2H), 7.28-7.22 (m,
4H), 7.17 (d, J = 7.5 Hz, 1H), 6.60 (s, 1H), 3.86 (d, J = 17.5 Hz, 1H), 3.68 (d, J = 18.0 Hz, 1H), 3.34
(s, 3H), 2.35 (s, 3H), 1.97 (s, 3H); °C NMR (125 MHz) 5: 169.8, 168.5, 142.6, 138.0, 133.2, 131.9,
129.9, 129.7, 128.8, 128.7, 128.2, 127.9, 122.5, 121.9, 95.0, 83.9, 42.0, 36.3, 22.7, 21.0; IR (KBr,
em™): 1653, 1510; LRMS (EI 70 ev) m/z (%): 320 (M, 19), 221 (100); HRMS (EI) for CaoHaoN20,

(M"): caled 320.1283, found 320.1280.

2-Acetamido-N-methyl-N-(2-(o-tolylethynyl)phenyl)acetamide (19)
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Pale yellow solid, mp 128.2-129.6 °C (uncorrected); 'H NMR (500 MHz) &: 7.65-7.63 (m, 1H),
7.46-7.39 (m, 3H), 7.27-7.24 (m, 3H), 7.22-7.15 (m, 1H), 6.55 (s, 1H), 3.85 (d, J = 17.5 Hz, 1H),
3.71 (d, J = 18.0 Hz, 1H), 3.34 (s, 3H), 2.43 (s, 3H), 1.97 (s, 3H); °C NMR (125 MHz) &: 169.8,
168.3, 142.4, 140.1, 133.6, 132.2, 130.0, 129.5, 129.0, 128.9, 128.1, 125.6, 122.8, 122.1, 93.7, 88.2,
42.2, 36.4, 23.0, 20.7; IR (KBr, cm™): 1654, 1514; LRMS (EI 70 ev) m/z (%): 320 (M", 13), 220

(100); HRMS (EI) for CaoHaoN20, (M)): caled 320.1283, found 320.1282.

2-Acetamido-N-(2-((3,5-dimethylphenyl)ethynyl)phenyl)-N-methylacetamide (1h)

Pale yellow oil; 'H NMR (500 MHz) &: 7.61-7.59 (m, 1H), 7.42-7.37 (m, 2H), 7.28-7.24 (m,
1H), 7.10 (s, 2H), 7.00 (s, 1H), 6.64 (s, 1H), 3.87 (d, J = 18.0 Hz, 1H), 3.67 (d, J = 18.0 Hz, 1H),
3.34 (s, 3H), 2.30 (s, 6H), 1.97 (s, 3H); °C NMR (125 MHz) &: 169.8, 168.5, 142.6, 137.9, 133.3,
130.8, 129.8, 129.2, 128.8, 128.0, 122.7, 121.8, 95.3, 83.6, 42.1, 36.4, 22.8, 21.0; IR (KBr, cm™):
1654, 1513; LRMS (EI 70 ev) m/z (%): 334 (M, 19), 235 (100); HRMS (EI) for C3;H2N,0, (M"):

calcd 334.1423, found 334.1420.

2-Acetamido-N-(2-((2,4-dimethylphenyl)ethynyl)phenyl)-N-methylacetamide (1i)
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Pale yellow solid, mp 143.2-145.8 °C (uncorrected); '"H NMR (500 MHz) 8: 7.63 (d, J = 8.5 Hz,
1H), 7.41-7.37 (m, 2H), 7.34 (d, J = 7.5 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.03 (s, 1H), 6.97 (d, J =
7.5 Hz, 1H), 6.71 (s, 1H), 3.82 (d, J = 18.0 Hz, 1H), 3.70 (d, J = 17.5 Hz, 1H), 3.33 (s, 3H), 2.39 (s,
3H), 2.32 (s, 3H), 1.96 (s, 3H); °C NMR (125 MHz) &: 169.8, 168.3, 142.1, 139.8, 139.1, 133.3,
132.0, 130.2, 129.7, 128.8, 127.9, 126.3, 122.9, 118.9, 93.9, 87.5, 42.0, 36.3, 22.7, 21.3, 20.5; IR
(KBr, cm™): 1653, 1516; LRMS (EI 70 ev) m/z (%): 334 (M", 10), 43 (100); HRMS (EI) for

C,1H2oN>,0, (MY): caled 334.1423, found 334.1421.

2-Acetamido-N-(2-(mesitylethynyl)phenyl)-N-methylacetamide (1j)

LA

O

o\

—2Z2

Pale yellow solid, mp 166.2-168.8 °C (uncorrected); 'H NMR (500 MHz) §: 7.65-7.63 (m, 1H),
7.41-7.38 (m, 2H), 7.25-7.23 (m, 1H), 6.89 (s, 2H), 6.57 (s, 1H), 3.85 (d, J = 18.0 Hz, 1H), 3.72-3.69
(d, J = 18.0 Hz, 1H), 3.34 (s, 3H), 2.40 (s, 6H), 2.29 (s, 3H), 1.97 (s, 3H); °C NMR (125 MHz) &:
169.7, 168.1, 141.8, 140.3, 138.6, 133.6, 129.7, 128.9, 128.1, 127.7, 123.2, 119.0, 92.7, 92.1, 42.1,
36.4, 22.9, 21.3, 20.9; IR (KBr, cm™): 1655, 1518; LRMS (EI 70 ev) m/z (%): 348 (M, 12), 249

(100); HRMS (EI) for C2,Ha4N205 (MY): caled 348.1563, found 348.1565.

2-Acetamido-N-methyl-N-(2-(naphthalen-1-ylethynyl)phenyl)acetamide (1k)

Pale yellow oil; "H NMR (500 MHz) &: 8.26 (d, J = 8.5 Hz, 1H), 7.84 (d, J = 8.0 Hz, 2H), 7.72

(t, J = 7.0 Hz, 2H), 7.61 (t, J = 8.0 Hz, 1H), 7.52 (t, J = 7.5 Hz, 1H), 7.44-7.41 (m, 3H), 7.29 (d, J =
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8.0 Hz, 1H), 6.73 (s, 1H), 3.91 (d, J = 18.0 Hz, 1H), 3.76 (d, J = 18.0 Hz, 1H), 3.40 (s, 3H), 1.92 (s,
3H); °C NMR (125 MHz) &: 169.9, 168.4, 142.5, 133.5, 132.9, 132.8, 130.9, 130.1, 129.3, 128.9,
128.2, 128.1, 127.0, 126.4, 125.7, 125.1, 122.5, 119.7, 92.9, 89.1, 42.1, 36.5, 22.7; IR (KBr, cm™):
1654, 1544; LRMS (EI 70 ev) m/z (%): 356 (M, 43), 256 (100); HRMS (EI) for C,3H20N,O0, (M"):

calcd 356.1267, found 356.1263.

2-Acetamido-N-(2-((4-methoxyphenyl)ethynyl)phenyl)-N-methylacetamide (1)

‘ OMe

LA

O

o\

—2Z

Pale yellow oil; 'H NMR (500 MHz) &: 7.60-7.57 (m, 1H), 7.42-7.37 (m, 4H), 7.27-7.24 (m,
1H), 6.89-6.86 (m, 2H), 6.56 (s, 1H), 3.86 (d, J = 18.0 Hz, 1H), 3.82 (s, 3H), 3.68 (d, J = 18.0 Hz,
1H), 3.33 (s, 3H), 1.97 (s, 3H); °C NMR (125 MHz) &: 169.8, 168.6, 160.1, 142.5, 133.2, 133.1,
129.6, 128.9, 128.0, 122.9, 114.3, 114.1, 95.2, 83.2, 55.3, 42.1, 36.5, 22.9; IR (KBr, cm™): 1658,
1539; LRMS (EI 70 ev) m/z (%): 336 (M", 8), 236 (100); HRMS (EI) for C2H20N,0;3 (M"): caled

336.1227, found 336.1225.

2-Acetamido-N-(2-((4-chlorophenyl)ethynyl)phenyl)-N-methylacetamide (1m)

ar

LA

O

o\

—2Z

Pale yellow solid, mp 103.9-105.8 °C (uncorrected); '"H NMR (500 MHz) &: 7.61-7.60 (m, 1H),
7.44-7.38 (m, 4H), 7.31-7.27 (m, 3H), 6.72 (s, 1H), 3.84 (d, J = 18.0 Hz, 1H), 3.73 (d, J = 18.0 Hz,
1H), 3.32 (s, 3H), 1.97 (s, 3H); °C NMR (125 MHz) &: 169.8, 168.5, 142.7, 134.8, 133.2, 130.2,

129.4, 128.8, 128.6, 128.0, 122.1, 120.5, 93.6, 85.2, 42.0, 36.4, 22.7; IR (KBr, cm™"): 1654, 1520;
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LRMS (EI 70 ev) M/z (%): 342 (M'+2, 7), 340 (M, 18), 241 (100); HRMS (EI) for C19H;7CIN,O,

(M"): caled 340.0979, found 340.0974.

2-Acetamido-N-(2-(cyclohexenylethynyl)phenyl)-N-methylacetamide (1n)

LA

O

AN

—Z

Pale yellow oil; 'H NMR (500 MHz) &: 7.50 (d, J = 7.0 Hz, 1H), 7.37-7.33 (m, 2H), 7.23 (d, J
=7.0 Hz, 1H), 6.77 (s, 1H), 6.19 (s, 1H), 3.82 (d, J = 18.0 Hz, 1H), 3.61 (d, J = 18.0 Hz, 1H), 3.27 (s,
3H), 2.14 (s, 4H), 1.97 (s, 3H), 1.66-1.60 (m, 4H); °C NMR (125 MHz) &: 170.0, 168.6, 142.6,
136.6, 133.1, 129.5, 128.8, 127.9, 123.0, 120.2, 97.0, 81.9, 42.0, 36.3, 28.9, 25.7, 22.8, 22.1, 21.3;
IR (KBr, cm™): 1657, 1548; LRMS (EI 70 ev) m/z (%): 310 (M, 1), 238 (100), 210 (40); HRMS

(EI) for C1oH,N,0, (M™): caled 310.1434, found 310.1432.

2-Acetamido-N-methyl-N-(4-methyl-2-(phenylethynyl)phenyl)acetamide (1p)

Z
0

(LA

| O
Pale yellow oil; 'H NMR (500 MHz) &: 7.46-7.43 (m, 3H), 7.35 (s, 3H), 7.21 (d, J = 8.0 Hz,
1H), 7.13 (d, J = 8.0 Hz, 1H), 6.56 (s, 1H), 3.84 (d, J = 18.0 Hz, 1H), 3.68 (d, J = 17.5 Hz, 1H), 3.32
(s, 3H), 2.39 (s, 3H), 1.97 (s, 3H); °C NMR (125 MHz) &: 169.8, 168.7, 140.2, 139.1, 133.8, 131.6,
130.9, 128.8, 128.4, 127.7, 122.3, 122.1, 94.5, 84.6, 42.1, 36.5, 22.9, 20.9; IR (KBr, cm’): 1654,
1495; LRMS (EI 70 ev) m/z (%): 320 (M, 14), 220 (100); HRMS (EI) for C2oHzoN20, (M"): caled

320.1283, found 320.1287.

2-Acetamido-N-(4-fluoro-2-(phenylethynyl)phenyl)-N-methylacetamide (1q)
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Pale yellow solid, mp 124.3-126.8 °C (uncorrected); 'H NMR (500 MHz) &: 7.48-7.46 (m, 2H),
7.40-7.37 (m, 3H), 7.35-7.30 (m, 1H), 7.27-7.24 (m, 1H), 7.14-7.10 (m, 1H), 6.52 (s, 2H), 3.85 (d, J
=18.0 Hz, 1H), 3.69 (d, J = 17.5 Hz, 1H), 3.32 (s, 3H), 1.97 (s, 3H); °C NMR (125 MHz) &: 169.3
(d,J=144.4Hz, 1C), 161.9 (d, J =248.9 Hz, 1C), 139.0, 131.8, 129.9, 129.8, 129.2, 128.5, 124.6 (d,
J=10.6 Hz, 1C), 121.7, 119.9 (d, J = 24.3 Hz, 1C), 117.4 (d, J = 22.8 Hz, 1C), 96.0, 83.4 (d, J =2.8
Hz, 1C), 42.1, 36.6, 22.9; IR (KBr, cm™): 1654, 1516; LRMS (EI 70 ev) m/z (%): 324 (M, 11), 225

(100); HRMS (EI) for C1oH;7FN,0, (MY): caled 324.1049, found 324.1047.

N-(4-Benzoyl-1-methyl-2-ox0-1,2-dihydroquinolin-3-yl)acetamide (2a)

Hoar solid, mp 114.2-116.4 °C (uncorrected); 'H NMR (500 MHz, CDCl3) &: 8.50 (s, 1H), 7.91
(d, J=8.5Hz, 2H), 7.57-7.49 (m, 2H), 7.44 (t, J = 8.0 Hz, 3H), 7.39 (d, J = 9.0 Hz, 1H), 7.13-7.10
(m, 1H), 3.87 (s, 3H), 2.05 (s, 3H); °C NMR (125 MHz, CDCl;) &: 192.0, 168.1, 158.2, 138.0, 136.1,
133.0, 129.4, 129.3, 128.5, 127.2, 123.8, 123.1, 118.7, 114.4, 30.9, 23.8; IR (KBr, cm™): 1686, 1659,
1634, 1593; LRMS (EI 70 ev) m/z (%): 320 (M", 19), 278 (100); HRMS (EI) for C1oHsN,O3; (M):

caled 320.1161, found 320.1163.

N-(4-Benzoyl-1-benzyl-2-0xo0-1,2-dihydroquinolin-3-yl)acetamide (2b)
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Hoar solid, mp 254.2-256.3 °C (uncorrected); 'H NMR (500 MHz, CDCl;) &: 8.55 (s, 1H), 7.95
(d, J = 8.5 Hz, 2H), 7.58-7.55 (m, 1H), 7.45 (t, J = 7.5 Hz, 2H), 7.38-7.33 (m, 5H), 7.29-7.24 (m,
3H), 7.07-7.04 (m, 1H), 5.67 (s, 2H), 2.06 (s, 3H); °C NMR (125 MHz, CDCl;) &: 192.0, 168.1,
158.5, 137.9, 135.5, 135.3, 133.1, 129.4, 129.3, 129.0, 128.5, 127.7, 127.3, 126.5, 123.7, 123.2,
119.0, 115.2, 47.5, 23.8; IR (KBr, cm™): 1667, 1634, 1601; LRMS (EI 70 ev) m/z (%): 396 (M", 45),

354 (100); HRMS (EI) for CosHoN2O3 (M"): caled 396.1474, found 396.1473.

N-(1-Allyl-4-benzoyl-2-0xo-1,2-dihydroquinolin-3-yl)acetamide (2c)

(o
H

CLLY
NS0 ©
3

Hoar solid, mp 126.3-128.1 °C (uncorrected); 'H NMR (500 MHz, CDCl;) &: 8.53 (s, 1H), 7.93
(d, J = 8.5 Hz, 2H), 7.56 (t, J = 7.5 Hz, 1H), 7.48-7.43 (m, 3H), 7.40-7.37 (m, 2H), 7.10 (t, J = 8.5
Hz, 1H), 6.04-5.96 (m, 1H), 5.31 (d, J = 10.5 Hz, 1H), 5.20 (d, J = 17.5 Hz, 1H), 5.07 (s, 2H), 2.05
(s, 3H); ’C NMR (125 MHz, CDCl;) &: 192.0, 168.1, 157.9, 137.9, 135.3, 133.0, 130.8, 129.3, 129.2,
128.4,127.2,123.7,123.1, 118.8, 117.8, 114.9, 46.0, 23.7; IR (KBr, cm™): 1671, 1634, 1601; LRMS
(EI 70 ev) m/z (%): 346 (M", 24), 304 (100); HRMS (EI) for C;HsN>O; (M"): caled 346.1317,

found 346.1315.

N-(1-Methyl-4-(4-methylbenzoyl)-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2e)
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Hoar solid, mp 138.3-140.2 °C (uncorrected); 'H NMR (500 MHz, CDCl;) &: 8.47 (s, 1H), 7.81
(d, J=8.0 Hz, 2H), 7.50 (t, J = 7.5 Hz, 1H), 7.43-7.38 (m, 2H), 7.24 (d, J=8.0 Hz, 2H), 7.11 (t, J =
7.5 Hz, 1H), 3.86 (s, 3H), 2.40 (s, 3H), 2.05 (s, 3H); °C NMR (125 MHz, CDCls) &: 191.9, 168.2,
158.3, 143.9, 136.1, 135.4, 129.4, 129.2, 127.2, 123.7, 123.0, 118.7, 114.3, 30.8, 23.7, 21.7; IR (KBr,
cm™): 1667, 1634, 1601; LRMS (EI 70 ev) m/z (%): 334 (M, 28), 292 (100); HRMS (EI) for

C0H1gN,03 (M): caled 334.1317, found 334.1313.

N-(1-Methyl-4-(3-methylbenzoyl)-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2f)

Hoar solid, mp 120.3-122.8 °C (uncorrected); 'H NMR (500 MHz, CDCls) &: 8.50 (s, 1H), 7.78
(s, 1H), 7.65 (d, J = 7.5 Hz, 1H), 7.50 (t, J = 8.0 Hz, 1H), 7.43 (d, J = 8.5 Hz, 1H), 7.38-7.35 (m, 2H),
730 (t, J = 7.5 Hz, 1H), 7.11 (t, J = 7.5 Hz, 1H), 3.87 (s, 3H), 2.38 (s, 3H), 2.06 (s, 3H); °C NMR
(125 MHz, CDCls) 6: 192.2, 168.1, 158.2, 138.2, 137.9, 136.0, 133.9, 129.4, 128.3, 127.2, 126.9,
123.6, 123.1, 118.7, 114.3, 30.8, 23.7, 21.3; IR (KB, cm'l): 1670, 1638, 1601; LRMS (EI 70 ev) m/z

(%): 334 (M, 26), 292 (100); HRMS (EI) for CaoH;sN>O3 (M"): caled 334.1317, found 334.1315.

N-(1-Methyl-4-(2-methylbenzoyl)-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (29)
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Hoar solid, mp 190.6-192.3 °C (uncorrected); '"H NMR (500 MHz, CDCl;) &: 8.36 (s, 1H),
7.55-7.46 (m, 3H), 7.42-7.37 (m, 2H), 7.31 (d, J = 7.5 Hz, 1H), 7.13 (t, J = 7.5 Hz, 2H), 3.84 (s, 3H),
2.73 (s, 3H), 2.01 (s, 3H); °C NMR (125 MHz, CDCl;) &: 193.5, 168.3, 158.4, 140.4, 136.3, 136.0,
132.2, 132.1, 129.4, 126.8, 125.4, 123.6, 123.1, 118.7, 114.3, 30.7, 23.6, 21.8; IR (KBr, cm™): 1667,
1637, 1601; LRMS (EI 70 ev) m/z (%): 334 (M, 23), 292 (100); HRMS (EI) for Co0H;sN,O3 (M"):

caled 334.1317, found 334.1319.

N-(4-(3,5-Dimethylbenzoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2h)

Hoar solid, mp 191.6-193.8 °C (uncorrected); 'H NMR (500 MHz, CDCl;) &: 8.54 (s, 1H), 7.52
(s, 2H), 7.50 (d, J = 8.0 Hz, 1H), 7.43 (d, J=8.5 Hz, 1H), 7.37 (d, J= 8.0 Hz, 1H), 7.18 (s, 1H), 7.10
(t, J = 7.5 Hz, 1H), 3.87 (s, 3H), 2.31 (s, 6H), 2.07 (s, 3H); °C NMR (125 MHz, CDCl5) &: 192.4,
168.0, 158.2, 138.0, 137.9, 136.0, 135.0, 129.3, 127.2, 127.0, 123.5, 123.0, 118.7, 114.3, 30.8, 23.7,
21.2 (2C); IR (KBr, cm™): 1671, 1634, 1601; LRMS (EI 70 ev) m/z (%): 348 (M", 38), 306 (100);

HRMS (EI) for C3;HyoN2O3 (M"): caled 348.1474, found 348.1471.

N-(4-(2,4-Dimethylbenzoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2i)

Hoar solid, mp 172.1-174.6 °C (uncorrected); '"H NMR (500 MHz, CDCl;) &: 8.33 (s, 1H),
7.51-7.48 (m, 1H), 7.46 (d, J = 8.0 Hz, 2H), 7.42 (d, J = 8.5 Hz, 1H), 7.14 (s, 1H), 7.12 (d, J = 6.0

Hz, 1H), 6.93 (d, J = 8.0 Hz, 1H), 3.84 (s, 3H), 2.71 (s, 3H), 2.34 (s, 3H), 2.03 (s, 3H); °C NMR
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(125 MHz, CDCLy) &: 193.0, 168.0, 158.2, 142.6, 140.3, 136.0, 133.2, 132.8, 132.4, 129.1, 126.7,
125.9, 123.2, 122.8, 118.5, 114.0, 30.5, 23.4, 21.7, 21.2; IR (KBr, cm™): 1658, 1634, 1593; LRMS
(EI 70 ev) m/z (%): 348 (M, 36), 306 (100); HRMS (EI) for C»1HxoN>O3 (M"): caled 348.1474,

found 348.1473.

N-(1-Methyl-2-ox0-4-(2,4,6-trimethylbenzoyl)-1,2-dihydroquinolin-3-yl)acetamide (2j)

Hoar solid, mp 227.3-229.4 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &: 7.79 (d, J = 9.5 Hz,
1H), 7.73 (s, 1H), 7.57-7.54 (m, 1H), 7.43 (d, J = 8.5 Hz, 1H), 7.23-7.20 (m, 1H), 6.87 (s, 2H), 3.81
(s, 3H), 2.29 (s, 3H), 2.25 (s, 6H), 1.93 (s, 3H); °C NMR (125 MHz, CDCl;) &: 195.0, 169.0, 159.0,
141.2, 138.7, 137.6, 137.4, 134.8, 130.5, 130.0, 126.4, 124.4, 123.3, 117.8, 114.6, 30.7, 23.5, 22.0
(2C), 21.2; IR (KBr, cm™): 1659, 1634, 1595; LRMS (EI 70 ev) m/z (%): 362 (M", 13), 303 (100);

HRMS (EI) for C2H2N,05 (MY): caled 362.1630, found 362.1631.

N-(4-(1-Naphthoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2k)

Hoar solid, mp 203.4-205.7 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &: 9.27 (d, J = 8.5 Hz,
1H), 8.30 (s, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.83 (d, J = 8.0 Hz, 1H),
7.71-7.68 (m, 1H), 7.59-7.55 (m, 2H), 7.51 (t, J = 8.0 Hz, 1H), 7.44 (d, J = 8.5 Hz, 1H), 7.35 (t, J =
8.0 Hz, 1H), 7.10 (d, J = 7.5 Hz, 1H), 3.86 (s, 3H), 1.89 (s, 3H); °C NMR (125 MHz, CDCl) &:

193.8, 168.6, 158.5, 136.5, 134.1, 134.0, 133.4, 132.4, 130.7, 129.6, 128.5, 128.4, 127.1, 126.5,
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126.4, 124.2, 123.8, 123.2, 118.9, 114.4, 30.8, 23.5; IR (KBr, cm™): 1656, 1634, 1597; LRMS (EI
70 ev) m/z (%): 370 (M, 30), 327 (100); HRMS (EI) for Co3H;sN>O5 (M"): caled 370.1317, found

370.1316.

N-(4-(4-Methoxybenzoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (21)

Hoar solid, mp 161.3-162.8 °C (uncorrected); 'H NMR (500 MHz, CDCl;) &: 8.38 (s, 1H), 7.89
(d, J=8.5Hz, 2H), 7.51 (t,J = 8.0 Hz, 1H), 7.42 (t, J = 7.0 Hz, 2H), 7.13 (t,J = 7.5 Hz, 1H), 6.93 (d,
J = 8.5 Hz, 2H), 3.86 (s, 3H), 3.85 (s, 3H), 2.06 (s, 3H); °C NMR (125 MHz, CDCl3) &: 191.0,
163.5, 158.4, 136.3, 131.7, 130.8, 129.5, 127.3 (2C), 123.7, 123.1 (2C), 118.7, 114.3, 113.8, 55.4,
30.8, 23.7; IR (KBr, cm™): 1638, 1593, 1507; LRMS (EI 70 ev) m/z (%): 350 (M", 13), 271 (63), 40

(100); HRMS (EI) for C20H13N204 (M+)I caled 3501266, found 350.1263.

N-(4-(4-Chlorobenzoyl)-1-methyl-2-oxo0-1,2-dihydroquinolin-3-yl)acetamide (2m)

Hoar solid, mp 116.7-118.9 °C (uncorrected); 'H NMR (500 MHz, CDCl;) &: 8.60 (s, 1H), 7.86
(d, J = 8.5 Hz, 2H), 7.54-7.50 (m, 1H), 7.46-7.40 (m, 3H), 7.17 (d, J=9.5 Hz, 1H), 7.13 (t, J=17.5
Hz, 1H), 3.87 (s, 3H), 2.09 (s, 3H); °C NMR (125 MHz, CDCl3) 3: 190.7, 168.2, 158.1, 139.4, 136.5,
136.0, 130.6, 129.5, 129.1, 128.8, 127.0, 123.8, 123.2, 118.5, 114.5, 30.9, 23.8; IR (KBr, cm™): 1667,
1638, 1597; LRMS (EI 70 ev) m/z (%): 356 (M'+2, 8), 354 (M", 21), 312 (100); HRMS (EI) for

C19H15C1N203 (M+)I caled 354.0771, found 354.0768.
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N-(4-(Cyclohex-1-enecarbonyl)-1-methyl-2-oxo0-1,2-dihydroquinolin-3-yl)acetamide (2n)

Hoar solid, mp 184.6-186.8 °C (uncorrected); '"H NMR (500 MHz, CDCl;) &: 8.30 (s, 1H),
7.54-7.52 (m, 2H), 7.40 (d, J = 8.5 Hz, 1H), 7.24 (t, J = 7.5 Hz, 1H), 6.60 (s, 1H), 3.82 (s, 3H), 2.47
(br, 2H), 2.19 (br, 2H), 2.15 (s, 3H), 1.71 (br, 2H), 1.65 (br, 2H); °C NMR (125 MHz, CDCl;) &:
193.4, 168.6, 158.4, 144.1, 139.7, 136.4, 133.2, 129.7, 127.0, 123.4, 123.2, 118.9, 114.3, 30.7, 26.2,
25.7,22.6,21.9, 21.6; IR (KBr, cm™): 1642, 1597, 1503; LRMS (EI 70 ev) m/z (%): 324 (M, 100),

239 (91); HRMS (EI) for C1oHaoN,03 (M"): caled 324.1474, found 324.1476.

N-(4-Benzoyl-1,6-dimethyl-2-o0x0-1,2-dihydroquinolin-3-yl)acetamide (20)

9

CLLY
Yo

Hoar solid, mp 197.1-199.8 °C (uncorrected); 'H NMR (500 MHz, CDCls) 8: 8.50 (s, 1H), 7.90

(d, J=7.5Hz, 2H), 7.55 (t, J = 7.5 Hz, 1H), 7.44 (t, J = 7.5 Hz, 2H), 7.32 (s, 2H), 7.19 (s, 1H), 3.84

(s, 3H), 2.23 (s, 3H), 2.02 (s, 3H); °C NMR (125 MHz, CDCls) &: 192.1, 168.2, 158.0, 137.7, 134.2,

133.0, 132.7, 130.8, 129.2, 128.4, 126.8, 123.7, 118.5, 114.2, 30.8, 23.6, 20.8; IR (KBr, cm™): 1656,
1634, 1597; LRMS (EI 70 ev) m/z (%): 334 (M, 21), 292 (100); HRMS (EI) for Cy0H;sN,O3 (M"):

calcd 334.1317, found 334.1312.

N-(4-Benzoyl-6-fluoro-1-methyl-2-oxo0-1,2-dihydroquinolin-3-yl)acetamide (20)
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Hoar solid, mp 206.4-208.8 °C (uncorrected); 'H NMR (500 MHz, CDCl;) &: 8.55 (s, 1H), 7.89
(d, J=17.5Hz, 2H), 7.57 (t, J = 7.5 Hz, 1H), 7.45 (t, J = 7.5 Hz, 2H), 7.41-7.38 (m, 1H), 7.26-7.22
(m, 1H), 7.14-7.11 (m, 1H), 3.87 (s, 3H), 2.04 (s, 3H); °C NMR (125 MHz, CDCl;) &: 191.3, 168.1,
157.8,137.6, 133.2, 129.2, 128.6, 124.8, 117.2 (d, J = 24.1 Hz, 1C), 115.9 (d, J=8.6 Hz, 1C), 112.7
(d, J =24.6 Hz, 1C), 31.2, 23.8; IR (KBr, cm™): 1667, 1638, 1503; LRMS (EI 70 ev) m/z (%): 338

(M", 21), 296 (100); HRMS (EI) for C1oH;sFN,O3 (M"): calcd 338.1067, found 338.1065.

N-(4-Benzoyl-1-methyl-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)acetamide (3a)

Hoar solid, mp 128.3-130.4 °C (uncorrected); 'H NMR (500 MHz, CDCl5) &: 8.00 (d, J = 8.5 Hz,
2H), 7.59 (t, J = 7.5 Hz, 1H), 7.48 (t, J = 7.5 Hz, 2H), 7.29-7.23 (m, 2H), 7.03 (d, J = 8.0 Hz, 1H),
6.97 (t, J = 8.0 Hz, 1H), 6.85 (d, J = 5.0 Hz, 1H), 5.55 (d, J = 5.5 Hz, 1H), 4.85 (t, J = 5.5 Hz, 1H),
3.44 (s, 3H), 1.99 (s, 3H); °C NMR (125 MHz, CDCl3) &: 197.5, 170.7, 167.5, 140.0, 136.0, 133.8,
129.8, 129.1, 128.9, 128.8, 123.5, 121.6, 116.0, 50.9, 47.5, 30.4, 23.1; IR (KBr, cm™"): 1679, 1654,
1593; LRMS (EI 70 ev) m/z (%): 322 (M, 2), 159 (100); HRMS (EI) for C;oH;sN,O; (M"): calcd

322.1317, found 322.1313.

4-Benzoyl-N-methylquinolin-2(1H)-one (4a)
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Plae yellow solid, mp 118.1-120.5 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &: 7.96 (d, J =
9.5 Hz, 2H), 7.67-7.61 (m, 2H), 7.56 (d, J = 9.0 Hz, 1H), 7.51-7.46 (m, 3H), 7.20 (t, J = 8.0 Hz, 1H),
6.73 (s, 1H), 3.80 (s, 3H); °C NMR (125 MHz, CDCls) &: 194.7, 161.2, 147.3, 140.4, 135.8, 134.5,
131.4, 130.2, 128.9, 127.0, 122.6, 120.5, 118.1, 114.7, 29.7; IR (KBr, cm™"): 1659, 1585; LRMS (EI
70 ev) m/z (%): 263 (M, 76), 234 (100); HRMS (EI) for C;7H;3NO, (MY): caled 263.0946, found

263.0943.

(C) References

(1) Thorand, S.; Krause, N. J. Org. Chem. 1998, 63, 8551.
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2-Acetamido-N-benzyl-N-(2-(phenylethynyl)phenyl)acetamide (1b)
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2-Acetamido-N-allyl-N-(2-(phenylethynyl)phenyl)acetamide (1c)
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N-methyl-N-(2-(phenylethynyl)phenyl)-2-(propylamino)acetamide (1d)
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N-methyl-N-(2-(phenylethynyl)phenyl)-2-(propylamino)acetamide (1d)

OF°1T od

o] a9

ZH 00°1 g1
o} a8s

Wa Julaf. ]

ZEM T26LLSL°SZT ds
B9LEZE Is

ZHK SO00ZETCO0S z04s
® IE87F9SEE" O METTId

# ZELLZTEZETO Mzt1d

M EFZ8SS0676 MZT1d
ap 0L 9T €114
ar 68°9T g11ld
ap 00° 2 2714
S2sT. 0008 zddad
HT ZO0N
GTZ23TeEM £oddado
se===wm== Y TIANNYHI ==—======
ZHW E£P9EQLLSZT TO4S
M OFQTLSLO TV MBI
daF 08°E 11d
o8sn 05°TT 1d
2€T TO0N
rmmmm=== |4 TAHNHYHD ========
T 0dL

088 Q0000CEDTO 1Ta
o88 (000000007 E 1a
¥ 0"00E aL
D@8t 059 aa
23sn 00821 . Ad
asee od

o8f §PSO0TOT T oy
ZH TeETFSF°0 SHHOIA
ZH POE " T9L6Z HMS

B sa

TIET SH
£T12a0 IHIATOS
9£CH9 ax
oebdbz 20¥41nd

-gd ogddd ww ¢ aHEOUd
joads HEEILSHE

SZ LT ’ _Put]
¥Z5C0600Z a%eq

T ONI3CYd

g ONd X3
PEZSOE00Z¥T3 AWEN

<)

<D

wdd oz ov 09 08 ool oz4 ovl (1]
| 1 1 | 1 | | i
. s i . :.ﬁi ok 4 ¥ ﬁ — 7 z ﬂ
| ,
i
O =
Nyo=t
. . _
. _ /\ N | AN\
¥ i
= I3 (%] &non -4 =] ~] @ WO [ N il el L el —
- (%) o o = O Oy~ B ol [ S N O N T N TS R -]
. - . P . = s - F RO 0 0D 0 WD W [t
= W ~ (5,1 V- N | oo e 5
W _— oo [l .+ ] N O F TS o T = [Sa] Cvgz.ﬂ-.hvnﬁ_fa_“/.{s (]
- o - ono~Jd s 00 B o oMW O e oy o O (==
LN s o B LD WO O O O WD o

S37



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2011

T 55Es

@ wdd " z - v g 9 6
el i L L I L [T I L T L
[B) — - .
3 | . m T
©
)
3]
Q
@
= 00" 1 a4
> o a9
m ZH DE"Q 21
o ass
m. Wz S
—~ ZHW 09000ET 008 a5
=, 89 LEE s
c THW “880EET 005 048
= M EVZESSOETE M114
- ap 00"z 114
= oeEn OF BT 14
2 HT 10K
> m==m====== 1J TIHHVHD ==me====
e T oL |
o 285 Q0000000 T 10 1
= d 2° 062 aL _
7__ DBED (59 aa
N oasn Qo ek MO
! BEl oy
p o8s £ZEELLLIE o
—_ ZH ZEILSL O SWE0Id
o) TH SLSOEEOT HMS
- z sa
k1] a1 SH
= £T202 IHANIOS
[ 3E£559 az
zZ pEbz S0dd1INd
1 -ge ogdWd W § OHEOHd
(@) 12ads HOELENT
= anc LT To_SWTL
= BEG06B00E a3eq
1 GHI0HD
8 I oMdxa
3] BEZE0G00ZXII AW
<
\ =
« _ | i }
mu::zn I ot Pt Gl Eab Gab Bad Gad dad Lad Lad dab dab Lad Lad B T e e B B B B B B e B e
] @ & B & % = m m = a . S E S B AL W g T
- e Lk B L O R O Ry =J = D 0D 00 0D LA Gt Bk el B3 P B B BT ek Lad ) bad L o = LN LN g O (R
" Ln i r:wu..ﬁ..sasn_.ﬂsﬁnﬂl\”[
PXU = 5 2ERPEEUSSRYCE S5UNSUERANABTRERERES!
=]

538



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2011

2-Acetamido-N-methyl-N-(2-(p-tolylethynyl)phenyl)acetamide (1e)
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2-Acetamido-N-methyl-N-(2-(m-tolylethynyl)phenyl)acetamide (1f)
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2-Acetamido-N-(2-((3,5-dimethylphenyl)ethynyl)phenyl)-N-methylacetamide (1h)
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2-Acetamido-N-(2-((3,5-dimethylphenyl)ethynyl)phenyl)-N-methylacetamide (1h)
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2-Acetamido-N-(2-((2,4-dimethylphenyl)ethynyl)phenyl)-N-methylacetamide (1i)
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2-Acetamido-N-(2-((2,4-dimethylphenyl)ethynyl)phenyl)-N-methylacetamide (1i)
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2-Acetamido-N-(2-(mesitylethynyl)phenyl)-N-methylacetamide (1j)
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2-Acetamido-N-(2-(mesitylethynyl)phenyl)-N-methylacetamide (1j)
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2-Acetamido-N-(2-((4-methoxyphenyl)ethynyl)phenyl)-N-methylacetamide (11)
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2-Acetamido-N-(2-((4-chlorophenyl)ethynyl)phenyl)-N-methylacetamide (1m)
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2-Acetamido-N-(2-(cyclohexenylethynyl)phenyl)-N-methylacetamide (1n)
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2-Acetamido-N-(2-(cyclohexenylethynyl)phenyl)-N-methylacetamide (1n)
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2-Acetamido-N-methyl-N-(4-methyl-2-(phenylethynyl)phenyl)acetamide (1p)
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2-Acetamido-N-(4-fluoro-2-(phenylethynyl)phenyl)-N-methylacetamide (1q)
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2-Acetamido-N-(4-fluoro-2-(phenylethynyl)phenyl)-N-methylacetamide (1q)
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N-(4-benzoyl-1-methyl-2-o0xo-1,2-dihydroquinolin-3-yl)acetamide (2a)
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N-(4-benzoyl-1-methyl-2-o0xo-1,2-dihydroquinolin-3-yl)acetamide (2a)
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N-(4-benzoyl-1-benzyl-2-oxo0-1,2-dihydroquinolin-3-yl)acetamide (2b)
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N-(4-benzoyl-1-benzyl-2-oxo0-1,2-dihydroquinolin-3-yl)acetamide (2b)

. 439

4

aRGRER
(<O

c=thx-12
HAME thaZ00IDBLS
EXPHO 10
DROCRO i
Date 20030830
Time 17.4%
IHETRIUM gpact
PEROBED 5 mm FABDO BE=
PULPROG < gpa 3
0 65536
SOLVEMT CDCld
ue 1248
b5 1
oWy 29761, 904
FINRES 0.454131
AL 11010540
ot 2050
o 16,800
DE 6.50
ke 269%,%
ol 200000060
Dil B. 03000000
Tog :
smapmmEe CHAMHEL Fl ww=e
HucL 13C
Bl 11.540
PL1 3.80
PL1W 41, 67571640
SFal 125, 7T0R643

CHAHNEL [£ ===
walbkzlg
1H

§0.00

2.00

16.89

16,70

5. 50558243
032127732
0. 33564461
SO0, 1320005
32768

125, 7577968
EM

0

1.00

o

1.40

iz
Hz
=l

uaac
ugec

sSeC
Wi

BEaE
dB

W
HMHz

MHz

Kz

S65



(o
g =
Lo L]
E: : m n
i L] u

h=tbx~13
HAME thx 20093628
EXPND 3
PROCHD ]
ate 20090830
Time 17.05
AHSTROM apedst
PROZHD S mm PARBO BR=
PULPROG zg 30
T B3530
SOLYERT CDC13
HS 16
03 2
SHH 10330.578 liz
FIDRES D.157&32 Kz
RO T.17195943 gac
RG 80.5
[ 48,400 wgec
DE 6. 50 usec
TE 267,09 K
T_U ol 1.00000000 sec
TO0 1
]
sssane CHANNEL Fl s=e=sea=
RUCL 1H

= ¥l 14,40 uaec
|..f” EFL1 2.00 d8

d PL1W G9.,90558243 W
5ol 500.13308085 MEz
5 32 ThE
H

N-(1-allyl-4-benzoyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2c)

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2011

..m. 500, 1300103 MHx
WO EM

S50 o

LE 0.30 Hz
GE o

3 100

Lk

T | RPN DU |

Aol D) R L i T LI Tl L .-....._-l_..-J.-l.l]l-l_l-JJ.:.Ji_.JJ]..-l...l.... ..|_|]-.IL...|.-|-|.I_I..
11 10 9 B 7 & 5 4 3 2 1 ppm
s H ey | Y e iy e | _..._.rr.r. 54
8 [gEesy & ﬁ?% &
= P Y e | R | Pl i

S66



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2011

N-(1-allyl-4-benzoyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2c)
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N-(1-methyl-4-(4-methylbenzoyl)-2-0xo0-1,2-dihydroquinolin-3-yl)acetamide (2e)
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N-(1-methyl-4-(3-methylbenzoyl)-2-oxo0-1,2-dihydroquinolin-3-yl)acetamide (2f)
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N-(1-methyl-4-(3-methylbenzoyl)-2-oxo0-1,2-dihydroquinolin-3-yl)acetamide (2f)
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N-(1-methyl-4-(2-methylbenzoyl)-2-0xo0-1,2-dihydroquinolin-3-yl)acetamide (2g)
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N-(1-methyl-4-(2-methylbenzoyl)-2-0xo0-1,2-dihydroquinolin-3-yl)acetamide (2g)
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N-(4-(3,5-dimethylbenzoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2h)
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N-(4-(3,5-dimethylbenzoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2h)
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N-(4-(2,4-dimethylbenzoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2i)
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N-(4-(2,4-dimethylbenzoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2i)
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N-(4-(1-naphthoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2k)
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N-(4-(4-chlorobenzoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2m)
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N-(4-(4-chlorobenzoyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2m)
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N-(4-(cyclohex-1-enecarbonyl)-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2n)
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N-(4-benzoyl-1,6-dimethyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (20)
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N-(4-benzoyl-6-fluoro-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2p)
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N-(4-benzoyl-6-fluoro-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)acetamide (2p)
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N-(4-benzoyl-1-methyl-2-o0x0-1,2,3,4-tetrahydroquinolin-3-yl)acetamide (3a)
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(E) The intermolecular kinetic isotope effect experiment
Substrate 1a-D2

MM NN S DD NNN T O 0D RN S DD

0.0

Lar

e S S S S S g S S S ©dod g o9 09 0 oa

Lll Sl N

Typical Experimental Procedure for the intermolecular Kinetic isotope effect experiments:

To a Schlenk tube were added 1a (0.15 mmol), 1a-D2 (0.15 mmol), RuCl; (10 mol %), CuCl, (20
mol %), H,O (6 equiv) and anhydrous THF (3 mL). Then the tube was charged with O, (1 atm), and
was stirred at 120 °C (oil bath temperature) for 15 min. After the reaction was finished, the reaction
mixture was cooled to room temperature, diluted in diethyl ether, and washed with brine. The
aqueous phase was re-extracted with diethyl ether. The combined organic extracts were dried over
anhydrous Na,SO,4 and concentrated in vacuo, and the resulting residue was purified by silica gel

column chromatography (hexane/ethyl acetate) to afford the desired products 1a-D2, 2a and 3a-D1.
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(F) The X-ray single-crystal diffraction analysis of product 2a
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Table 1. Crystal data and structure refinement for cd29238.

Identification code cd29238

Empirical formula C19 H16 N2 O3

Formula weight 320.34

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system, space group Monoclinic, P2(1)/c

Unit cell dimensions a=10.4908(14) A  alpha =90 deg.

b=17.614(2) A beta = 106.541(2) deg.
c=9.1784(12) A gamma = 90 deg.

Volume 1625.8(4) A™3

Z, Calculated density 4, 1.309 Mg/m”"3
Absorption coefficient 0.090 mm~-1

F(000) 672

Crystal size 0.397 x 0.361 x 0.201 mm

Theta range for data collection  2.03 to 25.99 deg.
Limiting indices -12<=h<=12, -21<=k<=14, -11<=I<=11
Reflections collected / unique 8791/ 3203 [R(int) = 0.0779]

Completeness to theta = 25.99 100.0 %

Absorption correction Empirical
Max. and min. transmission 1.00000 and 0.77427
Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 3203/1/224
Goodness-of-fit on F/2 0.984

Final R indices [I>2sigma(l)] R1 =0.0524, wR2 = 0.1339

R indices (all data) R1=0.0706, wR2 = 0.1441
Extinction coefficient 0.069(5)
Largest diff. peak and hole 0.215 and -0.215 e.A™-3
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Table 2.  Atomic coordinates ( x 10”4) and equivalent isotropic
displacement parameters (A2 x 10"3) for cd29238.

U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.
X y z U(eq)
N(1) 9789(1) 273(1) 7411(2) 44(1)
N(2) 7720(1) 1931(1) 7452(2) 39(1)
0(1) 9757(1) 1466(1) 6449(2) 61(1)
0(2) 7546(1) 2150(1) 9806(1) 53(1)
0®3) 6248(1) 689(1) 10053(1) 50(1)
C(1) 9288(2) 996(1) 7139(2) 43(1)
C(2) 8144(2) 1172(2) 7681(2) 37(1)
C(3) 7542(2) 641(1) 8317(2) 37(1)
C(4) 8092(2) -113(1) 8575(2) 39(1)
C(5) 7525(2) -693(1) 9223(2) 48(1)
C(6) 8070(2) -1403(1) 9447(2) 57(1)
C(7) 9205(2) -1554(1) 9029(2) 59(1)
C(8) 9784(2) -1007(1) 8383(2) 53(1)
C(9) 9230(2) -284(1) 8123(2) 41(1)
C(10) 7455(2) 2380(1) 8532(2) 40(1)
C(11) 7018(2) 3168(1) 8048(2) 64(1)
C(12) 6306(2) 816(1) 8775(2) 40(1)
C(13) 5140(2) 1108(1) 7579(2) 43(1)
C(14) 4949(2) 951(1) 6067(2) 60(1)
C(15) 3798(2) 1198(1) 4998(3) 76(1)
C(16) 2864(2) 1600(1) 5462(3) 75(1)
C(17) 3067(2) 1768(1) 6951(3) 74(1)
C(18) 4184(2) 1520(1) 8015(3) 57(1)
C(19) 10975(2) 91(1) 6930(2) 60(1)
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Table 3. Bond lengths [A] and angles [deg] for cd29238.

N(1)-C(1) 1.373(2)
N(1)-C(9) 1.397(2)
N(1)-C(19) 1.469(2)
N(2)-C(10) 1.357(2)
N(2)-C(2) 1.405(2)
N(2)-H(2) 0.886(14)
O(1)-C(1) 1.228(2)
0(2)-C(10) 1.2152(19)
0(3)-C(12) 1.212(2)
C(1)-C(2) 1.457(2)
C(2)-C(3) 1.350(2)
C(3)-C(4) 1.440(2)
C(3)-C(12) 1.505(2)
C(4)-C(5) 1.397(2)
C(4)-C(9) 1.404(2)
C(5)-C(6) 1.366(3)
C(5)-H(5) 0.9300
C(6)-C(7) 1.377(3)
C(6)-H(6) 0.9300
C(7)-C(8) 1.362(3)
C(7)-H(7) 0.9300
C(8)-C(9) 1.391(3)
C(8)-H(8) 0.9300
C(10)-C(11) 1.489(3)
C(11)-H(11A) 0.9600
C(11)-H(11B) 0.9600
C(11)-H(11C) 0.9600
C(12)-C(13) 1.483(2)
C(13)-C(14) 1.373(3)
C(13)-C(18) 1.386(3)
C(14)-C(15) 1.391(3)
C(14)-H(14) 0.9300
C(15)-C(16) 1.370(4)
C(15)-H(15) 0.9300
C(16)-C(17) 1.355(4)
C(16)-H(16) 0.9300
C(17)-C(18) 1.366(3)
C(17)-H(17) 0.9300
C(18)-H(18) 0.9300
C(19)-H(19A) 0.9600
C(19)-H(19B) 0.9600
C(19)-H(19C) 0.9600
C(1)-N(1)-C(9) 123.11(15)
C(1)-N(1)-C(19) 117.43(16)
C(9)-N(1)-C(19) 119.46(15)
C(10)-N(2)-C(2) 124.59(15)
C(10)-N(2)-H(2) 115.4(12)
C(2)-N2)-H(2) 119.2(12)
O(1)-C(1)-N(1) 122.01(16)
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O(1)-C(1)-C(2) 121.49(17)
N(1)-C(1)-C(2) 116.48(16)
C(3)-C(2)-N(2) 123.79(15)
C(3)-C(2)-C(1) 122.07(16)
N(2)-C(2)-C(1) 114.13(15)
C(2)-C(3)-C(4) 119.73(16)
C(2)-C(3)-C(12) 121.70(15)
C(4)-C(3)-C(12) 118.57(15)
C(5)-C(4)-C(9) 117.99(16)
C(5)-C(4)-C(3) 123.07(16)
C(9)-C(4)-C(3) 118.92(16)
C(6)-C(5)-C(4) 121.50(18)
C(6)-C(5)-H(5) 119.2
C(4)-C(5)-H(5) 119.2
C(5)-C(6)-C(7) 119.59(19)
C(5)-C(6)-H(6) 120.2
C(7)-C(6)-H(6) 120.2
C(8)-C(7)-C(6) 120.78(19)
C(8)-C(7)-H(7) 119.6
C(6)-C(7)-H(7) 119.6
C(7)-C(8)-C(9) 120.43(19)
C(7)-C(8)-H(8) 119.8
C(9)-C(8)-H(8) 119.8
C(8)-C(9)-N(1) 120.81(17)
C(8)-C(9)-C(4) 119.66(17)
N(1)-C(9)-C(4) 119.53(15)
0(2)-C(10)-N(2) 122.07(16)
0(2)-C(10)-C(11) 122.11(16)
N(2)-C(10)-C(11) 115.80(16)
C(10)-C(11)-H(11A) 109.5
C(10)-C(11)-H(11B) 109.5
H(11A)-C(11)-H(11B) 109.5
C(10)-C(11)-H(11C) 109.5
H(11A)-C(11)-H(11C) 109.5
H(11B)-C(11)-H(11C) 109.5
0(3)-C(12)-C(13) 121.47(16)
0(3)-C(12)-C(3) 121.16(16)
C(13)-C(12)-C(3) 117.28(15)
C(14)-C(13)-C(18) 119.17(19)
C(14)-C(13)-C(12) 122.05(17)
C(18)-C(13)-C(12) 118.70(17)
C(13)-C(14)-C(15) 119.8(2)
C(13)-C(14)-H(14) 120.1
C(15)-C(14)-H(14) 120.1
C(16)-C(15)-C(14) 119.8(2)
C(16)-C(15)-H(15) 120.1
C(14)-C(15)-H(15) 120.1
C(17)-C(16)-C(15) 120.4(2)
C(17)-C(16)-H(16) 119.8
C(15)-C(16)-H(16) 119.8
C(16)-C(17)-C(18) 120.4(2)
C(16)-C(17)-H(17) 119.8
C(18)-C(17)-H(17) 119.8
C(17)-C(18)-C(13) 120.4(2)
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C(17)-C(18)-H(18) 119.8

C(13)-C(18)-H(18) 119.8

N(1)-C(19)-H(19A) 109.5
N(1)-C(19)-H(19B) 109.5
H(19A)-C(19)-H(19B) 109.5
N(1)-C(19)-H(19C) 109.5
H(19A)-C(19)-H(19C) 109.5
H(19B)-C(19)-H(19C) 109.5

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A”2 x 10"3) for cd29238.
The anisotropic displacement factor exponent takes the form:
2pin2[h"2a*2Ull+ ... +2hka*b*Ul12]

u11 u22 U33 u23 U13 u12

N(1) 37(1) 52(1) 43(1) -4(1) 9(1) 5(1)
N(2) 46(1) 41(1) 32(1) 3(1) 13(1) 1(1)
o(1) 55(1) 65(1) 71(1) 17(1) 31(1) 7(1)
0(2) 81(1) 46(1) 36(1) -2(1) 23(1) 0(1)
0(3) 54(1) 57(1) 41(1) 3(1) 18(1) 0(1)
C(1) 40(1) 51(1) 36(1) -2(1) 8(1) 1(1)
C() 38(1) 42(1) 29(1) -1(1) 5(1) 2(1)
C(3) 36(1) 42(1) 29(1) -4(1) 3(1) -1(1)

C(4) 40(1) 41(1) 31(1) -5(1) 1(1) 0(1)
C(5) 53(1) 45(1) 45(1) -1(1) 11(1) -1(1)

C(6) 67(1) 43(1) 59(1) 2(1) 13(1) -1(1)
C(7) 64(1) 43(1) 62(1) 1(1) 2(1) 8(1)
C(8) 45(1) 52(1) 55(1) -6(1) 3(1) 8(1)
C(9) 37(1) 47(1) 34(1) -4(1) -1(1) 1(1)

C(10)  43(1) 41(1) 37(1) -1(1) 14(1) -4(1)

C(1l)  93(2) 47(1) 58(1) 2(1) 33(1) 9(1)
C(12)  41(1) 36(1) 40(1) -3(1) 9(1) -4(1)

C(13)  37(1) 41(1) 47(1) 1(1) 8(1) -5(1)
C(14)  54(1) 64(1) 53(1) -10(1) -1(1) 3(1)

C(15)  72(2) 79(2) 55(1) -8(1) -15(1) -5(1)

C(16)  46(1) 72(2) 88(2) 15(1) -11(1) 4(1)
C(17)  50(1) 80(2) 90(2) 18(1) 16(1) 18(1)
C(18)  49(1) 62(1) 62(1) 10(1) 18(1) 8(1)
C(19)  45(1) 72(1) 64(1) -3(1) 20(1) 12(1)
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Table 5.

Hydrogen coordinates ( x 10°4) and isotropic

displacement parameters (A2 x 10"3) for cd29238.

X y z U(eq)
H(5) 6759 -593 9508 58
H(6) 7678 -1781 9880 69
H(7) 9581 -2036 9189 71
H(8) 10554 -1116 8114 64
H(11A) 6121 3240 8085 95
H(11B) 7061 3249 7029 95
H(11C) 7592 3524 8718 95
H(14) 5588 681 5757 72
H(15) 3662 1091 3973 91
H(16) 2087 1757 4751 90
H(17) 2441 2055 7251 89
H(18) 4304 1628 9037 68
H(19A) 11213 522 6422 90
H(19B) 10789 -334 6248 90
H(19C) 11698 -33 7805 90
H(2) 7745(19) 2166(10) 6608(18) 51(6)
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Table 6. Torsion angles [deg] for cd29238.

C(9)-N(1)-C(1)-O(1)
C(19)-N(1)-C(1)-O(1)
C(9)-N(1)-C(1)-C(2)
C(19)-N(1)-C(1)-C(2)
C(10)-N(2)-C(2)-C(3)
C(10)-N(2)-C(2)-C(1)
O(1)-C(1)-C(2)-C(3)
N(1)-C(1)-C(2)-C(3)
O(1)-C(1)-C(2)-N(2)
N(1)-C(1)-C(2)-N(2)
N(2)-C(2)-C(3)-C(4)
C(1)-C(2)-C(3)-C(4)
N(2)-C(2)-C(3)-C(12)
C(1)-C(2)-C(3)-C(12)
C(2)-C(3)-C(4)-C(5)
C(12)-C(3)-C(4)-C(5)
C(2)-C(3)-C(4)-C(9)
C(12)-C(3)-C(4)-C(9)
C(9)-C(4)-C(5)-C(6)
C(3)-C(4)-C(5)-C(6)
C(4)-C(5)-C(6)-C(7)
C(5)-C(6)-C(7)-C(8)
C(6)-C(7)-C(8)-C(9)
C(7)-C(8)-C(9)-N(1)
C(7)-C(8)-C(9)-C(4)
C(1)-N(1)-C(9)-C(8)
C(19)-N(1)-C(9)-C(8)
C(1)-N(1)-C(9)-C(4)
C(19)-N(1)-C(9)-C(4)
C(5)-C(4)-C(9)-C(8)
C(3)-C(4)-C(9)-C(8)
C(5)-C(4)-C(9)-N(1)
C(3)-C(4)-C(9)-N(1)
C(2)-N(2)-C(10)-O(2)
C(2)-N(2)-C(10)-C(11)
C(2)-C(3)-C(12)-O(3)
C(4)-C(3)-C(12)-O(3)
C(2)-C(3)-C(12)-C(13)
C(4)-C(3)-C(12)-C(13)
O(3)-C(12)-C(13)-C(14)
C(3)-C(12)-C(13)-C(14)
O(3)-C(12)-C(13)-C(18)
C(3)-C(12)-C(13)-C(18)
C(18)-C(13)-C(14)-C(15)
C(12)-C(13)-C(14)-C(15)
C(13)-C(14)-C(15)-C(16)
C(14)-C(15)-C(16)-C(17)
C(15)-C(16)-C(17)-C(18)
C(16)-C(17)-C(18)-C(13)
C(14)-C(13)-C(18)-C(17)
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-176.53(17)

3.93)
2.0(2)

-177.59(15)

49.4(2)

-131.84(17)

173.81(17)
-4.7(2)
-5.0(2)

176.45(15)

-176.80(15)

4.5(2)
2.9(2)

-175.74(15)
-179.80(16)

0.5(2)
-1.5(2)
178.72(14)
1.5(3)
179.78(17)
0.03)
-0.5(3)
-0.5(3)

-177.68(17)

2.1(3)

-179.46(17)

0.1(3)
0.8(2)

-179.64(15)

-2.5(2)
179.11(16)
177.25(15)

-1.1(2)

-1.3(3)
179.95(17)

-126.47(18)

53.3(2)
56.9(2)

-123.38(17)
-150.77(19)

25.9(2)
26.0(3)

-157.36(16)

-0.9(3)
175.90(19)
0.4(4)
1.1(4)
-2.0(4)

1.5(4)
-0.1(3)
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C(12)-C(13)-C(18)-C(17) -176.94(19)

Symmetry transformations used to generate equivalent atoms:
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Table 7. Hydrogen bonds for cd29238 [A and deg.].

D-H..A d(D-H) d(H..A)  d(D..A) <(DHA)
C(11)-H(11B)...O(3)#1 0.96 2.58 3.317(3)  134.1
C(11)-H(11B)...0(2)#1 0.96 2.35 3.227(2)  152.2
N(2)-H(2)...0(2)#1 0.886(14) 2.009(15) 2.8820(19) 168.3(17)

Symmetry transformations used to generate equivalent atoms:
#1 x,-y+1/2,z-1/2
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