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31P NMR experiment performed at 25 °C in CDCl;3
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3600 3200 2800 2400 2000 1800 1600 1400 1200 1000
AO-8-29A AcCy4 1/em
No. Peak Intensity Corr. Intensity | Base (H) Base (L) Area Corr. Area
1001.09 80.13 267 1023.27 999.16 1.42 0.07
1079.21 88 6.65 1093.67 1063.78 1.1 04
1116.82 88.74 4.63 1133.22 1105.25 1.09 0.27
1168.9 80.99 1.95 1171.79 1134.18 2.24 02
1177.58 79.64 3.95 1193.98 1172.76 1.44 0.1
1198.8 89.49 0.33 1203.62 1194.94 0.41 0.01
1213.27 86.99 3.77 1229.66 1204.59 1.16 0.13
1265.35 0.29 87.12 1288.49 1230.63 2452 21.37
1293.31 82.17 3.3 1314.53 1289.46 1.55 0.16
1421.58 81.34 0.87 1423.51 1399.4 1.45 0.01
1448.59 37.33 50.04 1476.56 1431.23 6.97 4.51
1526.71 81.39 15.34 154214 1514.17 0.99 0.6
1614.47 86.64 412 1617.37 1600.97 0.57 0.09
1621.22 88.22 2.32 1648.23 1618.33 0.6 0.04
15 2305.01 94 4.87 2348.41 2284.76 0.58 0.41
16 2851.85 24.39 55.87 2876.92 2798.8 14.7 9.02
17 2927.08 6.91 73.65 3008.09 2877.89 47.16 36.22
18 3049.56 76.97 18.42 3085.24 3009.05 4.22 26
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HRESIMS experiment

PCy,

03/02/23 09:30:50

C39H55NP2 +H: C39 H56 N1 P2 pa Chrg 1
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13C NMR experiment performed at 25 °C in CDCl3
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31P NMR experiment performed at 25 °C in CDCl;3
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IR spectrum
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3600 3200 2800 2400 2000 1800 1600 1400 1200 1000
AO-8-29A AcAd4 1/em
No. Peak Intensity Corr. Intensity | Base (H) Base (L) Area Corr. Area
1 1050.28 93.14 2.853 1057.99 1041.6 0.377 0.081
2 1073.42 94.816 1.484 1077.28 1067.64 0.192 0.037
3 1099.46 93.272 3.204 1114.89 1089.82 0.546 0.158
4 1175.65 94.751 0.471 1179.51 1172.76 0.15 0.007
5 1257.63 94.863 0.361 1261.49 1255.7 0.128 0.006
6 1301.03 91.814 4.136 1309.71 1288.49 0.527 0.147
7 1341.54 91.064 4.011 1346.36 1331.89 0.387 0.101
8 1350.22 93.254 1.553 1360.82 1347.32 0313 0.034
9 - 1426.41 94.558 0.387 1428.34 142062 0.17 0.009
10 1433.16 93.906 0.198 1434.12 1428.34 0.149 0.003
11 144473 87.354 7.499 1458.23 1435.09 0.932 0415
12152671 94.733 2.431 1534.42 1520.92 0.24 0.072
13162122 95.355 1.014 1635.69 1617.37 0.28 0.025
14 2844.13 85 9.535 2863.42 2822.92 1.612 0.636
15 1289525 79.37 10.305 2917.43 2864.39 3.641 1.267 !
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N D:\2023_Chemistry\AO-8-29A 03/02/23 09:28:42 HRESIMS experiment

(1-Ad),P P(1-Ad),

_IN C55H71NP2 +H: C55 H72 N1 P2 pa Chrg 1
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AO-8-29A #1-8 RT: 0.01-0.07 AV: 8 NL: 1.02E9
T: FTMS + p ESI Full ms[150.0000-2000.0000]
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1a:© = CuNCMe
(@ = P(cyclohexyl),

H NMR experiment performed at 25 °C in CDCl3
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1a:© = CuNCMe
(@ = P(cyclohexyl),

13C NMR experiment performed at 25 °C in CDCl3
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1a:© = CuNCMe
@ = P(cyclohexyl),

8.52

31P NMR experiment performed at 25 °C in CDCl;
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3600 3200 2800 2400 2000 1800 1600 1400 1200 1000
AO-8-30-CuPF6 in cdcl3 1/em
No. Peak Intensity Corr. Intensity | Base (H) Base (L) Area Corr. Area
1 1002.05 92.529 1.371 1009.77 999.16 0.332 0.047
2 1175.65 93.975 2.744 1185.3 1162.15 0.496 0.164
3 1201.69 95.531 0.038 1202.66 1200.73 0.038 0
4 12 » 93.711 2.987 1281.74 1250.88 0.633 0.197
5 1293.31 94.467 1.254 1300.07 1285.6 0.311 0.041
6 1395.54 94.535 0.181 1396.51 1389.76 0.147 0.003
7 1405.19 93.54 0.23 1406.15 1401.33 0.129 0.002
8 1411.94 92.708 0.612 1413.87 1407.12 0.211 0.011
9 1429.3 93.519 0.675 1431.23 1425.44 0.159 0.011
10 1447.62 84.472 9.945 1462.09 1432.19 1.424 0.676
11 1506.46 94.796 1.978 1510.31 1503.56 0.123 0.027
12 1528.64 192146 1.874 1531.53 1523.82 0.233 0.035
13 1616.4 93.605 2.167 1620.26 1603.86 0.333 0.052
14 2848.96 86.56 7.887 2874.03 2833.52 1.769 0.759
15 2891.39 91.896 0.294 2892.36 2888.5 0.129 0.001 r
16 2897.18 90.453 0.406 2898.14 2893.32 0.196 0.007
17 2923.22 81.674 1.548 2926.11 2902 1.722 0.137
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1a:© = CuNCMe
(@ = P(cyclohexyl),

D:\2023_Chemistry)\AO-8-30C

03/02/23 09:38:07

HRESIMS experiment

C39H55CuNP2: C39 H55 Cu1 N1 P2 pa Chrg 1
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H NMR experiment performed at 25 °C in toluene-ds

1b: © = CuBr * = OINO_N
@ = P(cyclohexyl), #=H,0
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H NMR experiment performed at 25 °C in CDCl;

1b: © = CuBr - * = CH2Cl>
@ = P(cyclohexyl), N # = acetone
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13C NMR experiment performed at 25 °C in CDCl;3

1b: ¢ = CuBr
@ = P(cyclohexyl),
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1b: ¢ = CuBr
@ = P(cyclohexyl),

2.05

31P NMR experiment performed at 25 °C in CDCl;3
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IR spectrum
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1b: © = CuBr

@ = P(cyclohexyl),
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3600 3200 2800 2400 2000 1800 1600 1400 1200 1000
AO-8-30-CuBr ATR 1/em
"No.  Peak Intensity Corr. Intensity | Base (H) Base (L) Area Corr. Area
(1 1004.95 93.196 0.31 1005.91 999.16 0.19 0.011
207246 96.242 1522 1079.21 1063.78 0.189 0.041
3 112164 95.566 1.075 1126.47 1114.89 0.204 0.034
4 1173.72 95.207 2.316 1185.3 1162.15 0.376 0.124
5 1202.66 95.035 1.556 1208.44 1196.87 0.209 0.035
6 1269.2 95128 1763 1274.99 1258.59 0.295 0.078
7 1300.07 95 45 0.929 1310.67 129524 0.247 0.023
8 1411.94 93.527 1.827 1415.8 1407.12 0218 0.037
9 1436.05 92.606 0.631 1437.02 1432.19 0.113 0
10 1447.62 84.787 7.583 1454.38 1438.94 0.834 0.304
11 1507.42 93511 3.608 1510.31 1503.56 0.14 0.059
12 1528.64 93.176 1.549 1531.53 1523.82 0.204 0.03
13 1539.25 92.753 4.058 1543.1 1536.35 0.141 0.046
14 1558.54 93506 4.06 1562.39 1555.64 0.131 0.058
15 1616.4 94 263 2622 1620.26 1611.58 0.157 0.04
16 1653.05 94702 3214 1658.84 1650.16 0.125 0.048
17 2330.09 94316 1.219 2334.91 2328.16 0.154 0.02
18 2341.66 94.688 0.588 234262 2335.87 0.145 0.01
19 2360.95 92 964 1.569 2364.81 2356.13 0.253 0.042
20 2850.88 85.884 10.659 2874.03 2825.81 1.709 0.983
21 2881.75 94.916 0.303 2882.71 2877.89 0.098 0.002
22 2901.04 89.667 0.316 2902 2887.53 0.507 0.004
23 2924 18 79.363 12.601 2957.94 2902.96 3625 1776
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1b: © = CuBr

03/02/23 09:35:13

HRESIMS experiment

(@ = P(cyclohexyl),  c3sH55NP2Cu: C39 HS N1 P2 Cut pa Chrg 1

662.3100
100

90
80
70
60
50
40
30
20
104

0

663.3134

664.3082

665.3116

666.3149

667.3183

668.3216

669.3250

670.3283

671.3317

T 1T

666.5

T

T T T
667.5

T

T
668.5

T T T T
669.5

T T
670.5

T 1
671.5

AO-8-30B #9-13 RT: 0.08-0.11 AV: 5 NL: 2.09E9

T: FTMS + p ESI Full ms[150.0000-2000.0000]
1004 662.3079
90
80
70
60
50
40
30
20
104

662.2074
o 207

662.4040

™ T

663.3113

663.4070

™

663.9905

664.3061

665.3094

664.4032

666.3126

L 666.9053 667.3249

668.3271

670.3324

671.3360

™ ™ T
662.0 662.5 663.0

T
663.5

T
664.0

™

L

T T
664.5 665.0

t

T
665.5

T

T
666.0

T T

T
666.5

=TT
667.0
miz

T
667.5

™

T
668.0

™

T
668.5

T

T

T
669.0

T

T

T

T
669.5

T

™

T
670.0

T
670.5

T

T
671.0

™

T T
671.5

T

T
672.0

T

T

L
672.5

AO-8-30B #1-9 RT: 0.01-0.08 AV: 9 NL: 2.08E9
T: FTMS + p ESI Full ms[150.0000-2000.0000]

100+
90
80
70
601
50
40
30

209 2134760

268.1324
e 1

104
0

316.1240 390.2333 |
Ty

434.2595

487.2662

498.1792

5792202 630.3966
T T T T

662.3078

708.3497
n

799.3312
T

870.4324
b

956.4000

1055.4486

1173.5622 1230.4896

13423739 1405.5306
- A

1507.4384

1614.2590

1749.9345 1801.8214

1911.8867

1993.6722

T
200

T T

300 400

500

T T T
600 700

T

T

T
800

T

=TT
900

T

T T T
1000

T
1100
m/z

T T T T T
1200

T
1300

T

T T

T
1400

T

T

T T
1500

T

T T T T
1600

T T
1700

T

T

T T
1800

T

T T T
1900

T

T
2000

S-22



1.00

T

1.95—
2.08 —

3.94

—_—
12.68 —
23.91

25.32

o'l Sl 0c S'c 0'¢ g'e oY Sy 0'S g'g 0’9 g9 0L gL 0’8 g's 0’6 g'6 00k

S0

wdd

R

I

S-23

¢(ifyuewepe-1)d = @)

—3.

.64

.11

78

.11
.10

.70
.68

£[2Q9 Ul I, ST Je pouLiopad Juswiiadxs YN H,



(114 0¢ or 0 09 0L 08 06 00L OLF oOCck oOSk OvF O0SL O09F OZF O08F 06F 00Cc Ol¢C

(118

wdd

s-24

¢(ifyuewepe-1)d = @)

— 148.

— 143

— 137.
— 134.

—— 130.
—128.
—— 126.

41.
40.
40.
40.

29.
29.
29.
25.
25
25

A I

4

no =

86

.27

52
[oF]

50
36
52

16
50
46
42

49
46
43
30

27
.24

T

d

d
1
- N
9:Id|_ =

£10Q9 U1 O, SZ J& pawopad JuswiLiadxa HIAN g,



O UQ|__U_".w

N
1
P P
2:0 =Cu
@ = P(1-adamantyl),

24.52

31P NMR experiment performed at 25 °C in CDCl;3
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H NMR experiment performed at 25 °C in CDCl3
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