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Table 3. "N and Si NMR Data (ppm) for (R)(TMS)NH Compounds

Cmpd. # 1N Chemical Shifts »Si Chemical Shifts
1 7353 2.23
2 2330 721
3 2351 220
4 354 2.46
5 -334 0.60
6 2319 2.62
7 -336 1.11
8 2350 221
9 7351 2.23
10 2332 0.53
11 -353 2.58
12 342 082
13 7340 0.69
14 -324 2.64
15 321 1.99
16 -334 0.48
17 353 1.93
18 -316, -353 2.10
19 2352 331

20 -356 227
21 321 326

*See Table 8§ for compound identity.
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Table 4. EI MS Data (m/e") for (R)(TMS)NH Compounds

Cmpd. #*
1 131 116 102 73 59
2 131 116 100 73 59
3 145 130 102 73 59
4 145 130 102 73 59
5 144 130 116 73 59
6 145 130 114 73 58
7 157 142 128 100 73
8 159 144 102 73 59
9 159 144 102 88 73
10 158 144 116 73 59
11 159 144 102 73 59
12 158 144 130 73 59
13 158 144 116 73 59
14 158 144 130 73 59
15 165 150 134 120 73
16 171 156 128 100 73
17 173 158 102 73 59
18 174 159 85 73 58
19 179 164 135 73 59
20 187 172 102 73 59
21 200 186 130 73 57

*See Table 8 for compound identity.
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Table 6. UV/VIS Data for (R)(TMS)NH Compounds

Comp. # Amax (NM) ¢ (mol-cm)
1 209.1 1269
2 209.4 1908
3 209.1 2805
4 209.1 2558
5 209.0 4922
6 209.1 2049
7 209.6 1171
8 209.0 1424
9 209.0 1211

10 208.2 1566
11 209.6 709

12 210.2 1594
13 209.9 278

14 209.1 1030
15 242.0 8691
16 209.5 2171
17 209.1 1722
18 209.1 5256
19 210.1 7986
20 210.1 904

21 209.1 1517

“See Table 8 for cdmpound identity.
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Table 7. Elemental Analyses and Isolated, Purified Yields for (R)(TMS)NH Compounds

Cmpd. Carbon Hydrogen % Yield

" Theoretical | Experimental | Theoretical | Experimental

1 54.89 55.03 13.05 12.99 47
2 54.89 54.72 13.05 12.86 53
3 57.85 57.87 13.18 13.30 66
4 57.85 57.93 13.18 13.16 54
5 57.85 58.04 13.18 13.17 59
6 57.85 58.25 13.18 13.29 47
7 61.07 61.01 12.17 12.30 54
8 60.29 60.09 13.28 13.07 70
9 60.29 59.99 13.28 13.48 81
10 60.29 60.06 13.28 13.17 53
11 60.29 60.06 13.28 13.60 34
12 60.29 60.20 13.28 13.02 61
13 60.29 60.22 13.28 13.19 79
14 60.29 60.44 13.28 13.25 82
15 65.39 65.57 9.15 9.38 68
16 63.08 63.48 12.35 12.26 60
17 62.35 62.47 - 13.37 13.14 74
18 55.10 55.16 12.72 12.63 72
19 66.97 66.98 - 9.56 9.87 85
20 64.09 64.52 13.45 13.17 80
21 65.59 65.72 13.51 13.43 75

See Table 8§ for compound identity.
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Table 8. Alkyl Substituent Identities, Preparation Methods, and Boiling Point Data for

(R)(TMS)NH Compounds
Cmpd. # Alkyl Group Preparation | Boiling | Boiling Point
Method® | Point | (°C/mmHg)
°cC)® [Lit.]
1 n-propyl A 110 86 /11"
2 i-propyl A, B 101 98/760"
3 n-butyl - A 142 111/11°
4 i-butyl A 121
5 s-butyl B 125
6 t-butyl A,B 118 55/85"
7 c-pentyl B 162
8 n-pentyl B 159 161.4-162.4/
| 760°"
9 i-pentyl B 151
10 I-methylbutyl B 142
11 2-methylbutyl B 147
12 1-ethylpropyl B 145
13 1,2-dimethylpropyl B 134
14 t-pentyl B 138 35-40 /107"
15 phenyl B 199 63 /3>
16 c-hexyl B 185 59/5%
17 n-hexyl B 180
18 N,N-dimethyl-3-aminopropyl B 177
19 benzyl B 198 95-96 /15>
20 n-heptyl B 197
21 1,1,3,3-tetramethylbutyl B 192 190-195/
760°*
“See experimental section for details for methods A and B.

®Determined by DSC; for procedure see experimental section.

(30) Kelling, H.; Rennau, R.; Unglaube, R.; Popowsk, E. Z. Chem. 1981, 21, 140.
(31) Fessenden, R.; Fessenden, J. Chem. Rev. 1961, 361.

(32) Wrackmeyer, B.; Stader, C.; Zhou, H. Spectrochim. Acta. 1989, 454, 1101.
(33) Gordetov, A.; Vostokov, I.; Dergunov, Yu. ‘J. Gen. Chem. USSR 1977, 47, 345.

(34) Patent US# 2,876,209 Rohn & Haas Co.
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Table 11. N and Si NMR Data for Zn[N(R)(TMS)], Compounds®

15

Cmpd. #** YN Chemical Shifts 2Si Chemical Shifts
22 -339 9.71,0.73
22° ND 8.59 (B), 0.41 (B)
23 -298 0.27
24 -348 9.65, 0.67
24" ND 8.48 (B), 0.11 (B)
25 -337 2.55 (B)

26 -305 0.55

27 291 -4.70

28 -308 1.12

29 352 9.55, 0.60
29" ND 9.21(B), 0.67(B)
30 -333 9.47,0.67
30° -332 9.33(B), 1.05(B)
31 - =299 0.55

32 -359 2.95 (B)
33 -314 0.99

34 -311 0.71, 0.69

35 -296 -4.55

36 267 9.84 (B), 0.07 (B)
36° 293 4.83(B)

37 -298 0.32

38 -350 9.55,0.59
38° ND 9.38(B), 0.79(B)
39 -349 -2.85

40 -351 8.16, 6.20 (B), 3.71, 2.66 (B)
40° ND 7.93

41 -346 9.59, 0.64
41° ND 9.22(B), 0.53(B)
42 -284 6.01

*Ambient spectrometer temperature, unless indicated otherwise; Spectrometer temperature = 353
K; °See Table 14 for compound identity; *ND = not determined. B = broad.
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Table 12. EI MS Data (m/e") for Zn[N(R)(TMS)], Compounds®

Cmpd. #°
22 324 309 295 224 194
23 323 309 293 194 180
24 352 - 337 309 208 166
25 351 337 309 208 166
26 351 337 323 208 194
27 352 337 208 192 152
28 376 361 347 220 192
29 380 365 323 222 180
30 380 365 323 222 166
31 380 365 337 222 180
32 380 365 324 222 166
33 380 365 351 222 208
34 380 365 337 222 194
35 380 365 351 250 222
36 392 377 283° 243 228
37 404 389 361 234 206
38 408 393 337 236 224
39 411 395 338 236 166
40 420 405 343 311° 242
41 437 422 352 250 224
42 465 449 393 264 208

TAIl fragments represent zinc-containing species, unless indicated otherwise; “See Table
14 for compound identity; “Fragment does not contain zinc.
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Table 14. Alkyl Substituent Identities and UV/VIS Data for Zn[N(R)}TMS)],

Compounds
Comp. # Zn[N(Si(CH3)3)(R)]2 Amax (nm) € (/mol-cm)
22 n-propyl 209.2 4608
23 i-propyl 215.2 6509
24 n-butyl 209.2 3315
25 i-butyl 209.2 4641
26 s-butyl 209.3 8978
27 t-butyl 210.6 9643
28 c-pentyl’ 209.2 6945
29 n-pentyl 214.1 4484
30 i-pentyl 209.2 12505
31 1-methylbutyl 210.1 10434
32 2-methylbutyl 210.0 2597
33 1-ethylpropyl 209.1 7865
34 1,2-dimethylpropyl 209.0 9571
335 t-pentyl 209.2 6088
36 phenyl 246.4 20460
37 c-hexyl 209.2 7191
38 n-hexyl 210.0 10388
39 N,N-dimethyl-3-aminopropyl 213.0 . 7744
40 benzyl 211.5 18088
41 n-heptyl ‘ 209.3 3168
42 1,1,3,3-tetramethylbutyl 208.3 11561
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Table 15. Elemental Analyses and Isolated, Purified Yields for Zn[N(R)(TMS)]z

Compounds
Cmpd. # Carbon Hydrogen %Zn % Yield
Th.’ Exp.° Th.* Exp. Th.® Exp.°
22 4421 44 .44 9.90 9.64 20.06 20.17 45
23 4421 44.15 9.90 9.79 20.06 20.00 82
24 47.50 4741 10.25 10.25 18.47 18.42 55
25 47.50 47.35 10.25 10.01 18.47 17.95 89
26 47.50 4745 10.25 9.91 18.47 18.43 70
27 47.50 47.72 10.25 10.26 18.47 18.77 66
28 50.83 50.56 9.60 9.82 17.30 17.09 45
29 50.29 50.37 10.55 10.90 17.11 17.47 72
30 50.29 50.31 10.55 10.64 17.11 16.58 30
31 50.29 50.29 10.55 10.80 17.11 16.97 74
32 50.29 50.28 10.55 10.65 17.11 17.50 31
33 50.29 50.09 10.55 10.53 17.11 16.96 71
34 50.29 50.13 10.55 10.39 17.11 17.44 79
35 50.29 50.50 10.55 10.41 17.11 16.91 82
36 54.87 54.56 7.16 7.00 16.60 16.92 31
37 53.23 53.28 9.93 9.54 16.10 15.86 25
38 52.71 52.89 10.81 10.69 15.94 15.89 73
39 46.63 46.80 10.27 10.61 15.87 15.74 78
40 . 56.91 57.24 7.64 7.41 15.49 15.49 68
41 54.82 55.25° 11.04 10.69° 14.92 13.79° 39°
42 56.67 56.67 11.24 11.23 14.03 14.05 70
See Table 14 for the compound identity; “Product contained trace free amine, which was

not removed, after repeated purification; “Th. = theoretical values, Exp. = experimental
values.
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Table 16. Melting Point Data, Purification Methods, and Thermal Analysis Data for

Zn[N(R)Y(TMS)], Compounds

Cmpd. N{,‘i:it::g Puriﬁcatit(’)n Boiling Point :f::ft ;ﬁ? };Sﬁ
# . Method °C)*Torr | o | 7o

o)’ ¢C) o | co | co

2 51 | R(Eu0,-80°C),S,D| 1237107 | 188 | 212 (ﬁ&)
23 ND D 54 /6-1072 58 145 171

24 36-37 | S(110°C /107 Torr) ND 207 | 231 53&) |
25 76-77 D 75 /107 97 182 | 207
26 ND D 53 /3-1072 78 167 181
27 47 D 65 /51072 83 175 190
28 ND D 114 /107 201 | 231 255
C

29 ND D 122 /107 205 | 239 (ﬁ;) )
30 103 R(Et,0, -80 °C), D 159 /7-10° 191 | 220 | 244
31 ND D 92/10° 177 | 205 | 229
32 ND D 80/107 173 | 203 228
33 ND D 113 /2:102 180 | 206 | 230
34 ND D 85/107 179 | 207 | 231
35 ND D 110/107 177 | 209 236
C

36 | 116-117 | S(120°C /10°® Torr) ND 27 | 263 (3(8)3/0 )
37 ND D 129 /10 225 | 254 280

i

38 ND D 127 /107 212 | 240 (%(7);, )

R(Et,0, -80 °C),

39 97 $(100 °C /107 Tort) ND 213 | 245 | 266
o 277°

40 ND D 155 /10 205 | 252 20%)
C

41 ND | D, R(Hexane, -80 °C) 135/10° 219 | 253 (21?;.}%)
42 ND D 140 /107 235 | 258 | 283

“See Table 14 for the compound identity; "R = Recrystallization, S = Sublimation, D =
Distillation; “Decomposition observed, with residual weight percent in parentheses;  ND
= not determined.
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Figure 4. IR Spectra for Zn[(#-Bu)(TMS)],, 27; (a) calculated, (b) observed range of

4000-400 wavenumbers, (c) observed range of 500-200 wavenemubers.
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Figure 5. Variable temperature NMR data for Zn[N(#n-propyl)(TMS)],, 22.
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Scheme 4. Proposed Fragmentation Pathways for HN(z-butyl)(TMS), 3
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Scheme 5. Proposed Fragmentation Pathways for Zn[N(z-butyl)(TMS)],, 27
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