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Table S1. Deshieldings (ppm) on N-C(=0)-CH protons for 1-15 in CDCl;

Compound  8pps XY Olamice G anti G'gauche O anti — O gauche
1 199 (H,H) 1.08 0.76 1.24 -0.48
2 197 (H,H) 1.06 0.76 1.21 -0.45
3 195 (H,H) 1.04 0.76 1.18 -0.42
4 202 (H,H) 1.11 0.76 1.29 -0.53
5 203 (HH) 112 076 1.30 -0.54
6 207 (H,H) 116 076 1.36 -0.60
7 222 (H,Me) 0.97 0.76 1.18 -0.42
8 219 (H,Me) 094 0.76 1.12 -0.36
9 216 (H,Me) 091 076 1.06 -0.30
10 2.36 (Me, Me) 0.77 0.77*
11 233 (Me,Me) 074  0.74*
12 229 (Me,Me) 070  0.70%
13 3.55 (Me, Ph) 0.81 0.81*
14 3.53 (Me, Ph) 0.79 0.79*
15 350 (Me,Ph) 0.76  0.76*
Average + SD 0.76 £0.02 1.22+0.09 -0.46+0.09

* o'ai Values whose average has been taken as o'y for amides with more
than one proton on CH (n>1, 1-9).
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Figure S1. Linear relationship between o'y and the function cos’[(y-10)/2]/d’ in DMSO-ds

for amides 1-15
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Figure S2. Linear relationship between o'y and the function cos?[(y-10)/2]/d’ in D,O for
amides 1-15

Table S2. Experimental and calculated chemical shifts from dimeric insulin alpha protons

# Amino acid 8obs (ppm) o (0) d (A) V4 (0) d (A) OR (ppm) 6calc (ppm) 6calc - 6obs (ppm)
1 GLY

1 GLY

2 ILE 3.78 513 273 200 235 0.65 4.22 -0.44
3 VAL 3.53 585 275 187 248 0.72 4.22 -0.69
4 GLU 4.09 453 262 175 260 0.77 4.37 -0.28
5 GLN 4.01 66.3 287 134 268 0.70 411 -0.10
6 CYS 4.82 616 285 172 264 1.22 4.67 0.15
7 CYS 4.79 314 261 94 235 1.22 491 -0.12
8 THR 4.02 43.8 257 293 257 0.93 4.54 -0.52
9 SER 4.66 6.8 231 595 288 1.05 4.65 0.01
10 ILE 4.45 244 244 1405 3.20 0.65 4.10 0.35
11 CYS 5.07 342 245 1308 3.13 1.22 4.67 0.40
12 SER 4.57 1.9 261 1493 312 1.05 4.38 0.19
13 LEU 3.94 453 285 276 239 0.90 4.48 -0.54
14 TYR 4.14 50.9 274 184 255 121 4.76 -0.62
15 GLN 3.96 349 277 201 238 0.70 4.34 -0.38
16 LEU 411 541 270 312 264 0.90 4.42 -0.31
17 GLU 4.13 558 271 39.2 258 0.77 4.27 -0.14
18 ASN 441 446 242 536 2.63 1.18 4.78 -0.37
19 TYR 4.40 347 260 563 277 1.21 4.80 -0.40
20 CYS 4.72 421 234 1349 3.17 1.22 4.66 0.06
21 ASN 4.52 446 251 1535 3.22 1.18 4.54 -0.02
1 PHE

2 VAL 4.08 0.3 247 138.7 3.27 0.72 4.07 0.01
3 ASN 4.62 33.2 258 1453 321 1.18 4.58 0.04
4 GLN 4.36 00 224 1501 3.29 0.70 4.08 0.28
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# Amino acid 8obs (ppm) a (0) d (A) N4 (0) @ (A) OR (ppm) 6calc (ppm) 6calc - 6obs (ppm)
5 HIS 4.42 1.1 213 1709 3.27 1.09 4.48 -0.06
6 LEU 4.44 03 243 1713 322 0.90 4.22 0.22
7 CYS 4.86 105 251 1426 3.09 1.22 4.62 0.24
8 GLY 3.93 163.5 3.81 595 2.86 0.59 3.87 0.06
8 GLY 3.74 71.7 3.06 1684 3.31 0.59 3.67 0.07
9 SER 4.04 67.2 260 523 279 1.05 4.43 -0.39
10 HIS 4.49 449 248 365 252 1.09 4.71 -0.22
11 LEU 3.97 40.7 264 217 237 0.90 4.55 -0.58
12 VAL 3.37 59.8 275 278 271 0.72 4.18 -0.81
13 GLU 4.02 477 274 129 255 0.77 4.34 -0.32
14 ALA 4.03 49.0 280 175 242 0.75 4.32 -0.29
15 LEU 3.90 446 279 214 245 0.90 4.49 -0.59
16 TYR 4.16 477 286 106 251 1.21 4.77 -0.61
17 LEU 4.02 521 268 141 261 0.90 4.45 -0.43
18 VAL 3.80 658 298 57 266 0.72 412 -0.32
19 CYS 4.70 329 251 305 264 1.22 4.88 -0.18
20 GLY 3.85 1774 3.62 80.0 2.90 0.59 3.92 -0.07
20 GLY 3.85 61.0 262 10 325 0.59 4.02 -0.17
21 GLU 4.20 60.0 277 552 276 0.77 4.19 0.01
22 ARG 4.16 40.8 255 354 251 0.80 4.43 -0.27
23 GLY 3.77 167.2 3.87 130.3 3.07 0.59 3.73 0.04
23 GLY 3.87 31.0 274 1164 312 0.59 4.02 -0.15
24 PHE 4.64 32.3 248 1238 3.10 1.26 4.73 -0.09
25 PHE 4.56 80 259 1638 3.18 1.26 4.61 -0.05
26 TYR 4.56 09 245 1700 3.27 1.21 4.54 0.02
27 THR 4.54 1.0 223 1456 3.26 0.93 4.33 0.21
28 PRO 431 384 265 1403 3.07 1.01 4.39 -0.08
29 LYS 4.33 28.0 243 1535 3.20 0.82 4.25 0.08
30 ALA 4.20 644 294 163.0 3.24 0.75 3.90 0.30
1 GLY

1 GLY

2 ILE 3.78 59.0 291 221 252 0.65 4.13 -0.35
3 VAL 3.53 454 260 17.7 249 0.72 4.33 -0.80
4 GLU 4.09 620 305 44 265 0.77 4.20 -0.11
5 GLN 4.01 49.0 265 235 257 0.70 4.27 -0.26
6 CYS 4.82 119 213 441 261 1.22 4.94 -0.12
7 CYS 4.79 298 246 32 273 1.22 4.90 -0.11
8 THR 4.02 415 271 69 248 0.93 4.55 -0.53
9 SER 4.66 279 229 828 290 1.05 4.66 0.00
10 ILE 4.45 18.6 250 149.3 3.20 0.65 4.07 0.38
11 CYS 5.07 249 274 149.7 3.10 1.22 4.60 0.47
12 SER 4.57 242 265 1410 313 1.05 4.46 0.11
13 LEU 3.94 470 258 378 257 0.90 4.49 -0.55
14 TYR 4.14 474 280 200 248 1.21 4.78 -0.64
15 GLN 3.96 46.0 2.61 256 259 0.70 4.29 -0.33
16 LEU 4.11 56.7 263 354 265 0.90 4.40 -0.29
17 GLU 4.13 534 266 49.7 270 0.77 4.27 -0.14
18 ASN 441 482 272 370 264 1.18 4.73 -0.32
19 TYR 4.40 176 255 595 253 1.21 4.83 -0.43
20 CYS 4.72 419 279 1549 3.23 1.22 4.54 0.18
21 ASN 4.52 33.0 270 130.6 3.18 1.18 4.59 -0.07
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# Amino acid 8obs (ppm) a (0) d (A) N4 (0) @ (A) OR (ppm) 6calc (ppm) 6calc - 6obs (ppm)
1 PHE

2 VAL 4.08 6.9 208 126.7 3.14 0.72 4.23 -0.15
3 ASN 4.62 339 265 1708 3.32 1.18 4.54 0.08
4 GLN 4.36 144 232 1489 3.26 0.70 4.15 0.21
5 HIS 4.42 240 232 1781 3.22 1.09 4.53 -0.11
6 LEU 4.44 1.9 234 173.0 3.34 0.90 4.25 0.19
7 CYS 4.86 3.8 251 1612 321 1.22 4.56 0.30
8 GLY 3.74 1663 3.78 735 297 0.59 3.85 -0.11
8 GLY 3.93 478 282 1734 3.18 0.59 3.86 0.07
9 SER 4.04 539 266 346 260 1.05 4.57 -0.53
10 HIS 4.49 56.2 268 30.0 2.63 1.09 4.60 -0.11
11 LEU 3.97 311 255 193 220 0.90 4.62 -0.65
12 VAL 3.37 48.0 244 385 253 0.72 4.33 -0.96
13 GLU 4.02 427 265 260 257 0.77 4.38 -0.36
14 ALA 4.03 417 244 306 253 0.75 4.40 -0.37
15 LEU 3.90 59.8 274 164 270 0.90 4.37 -0.47
16 TYR 4.16 57.7 276 150 2.60 1.21 4.71 -0.55
17 LEU 4.02 533 280 169 247 0.90 4.44 -0.42
18 VAL 3.80 548 3.08 05 259 0.72 4.20 -0.40
19 CYS 4.70 265 261 151 225 1.22 4.93 -0.23
20 GLY 3.85 1609 3.90 56.4 2.75 0.59 3.86 -0.01
20 GLY 3.85 733 3.15 1694 3.38 0.59 3.65 0.20
21 GLU 4.20 547 261 457 262 0.77 4.28 -0.08
22 ARG 4.16 450 291 182 252 0.80 4.37 -0.21
23 GLY 3.77 156.6 3.74 140.7 2.99 0.59 3.66 0.11
23 GLY 3.87 226 235 1094 294 0.59 4.13 -0.26
24 PHE 4.64 333 269 1319 3.10 1.26 4.67 -0.03
25 PHE 4.56 11.8 2.63 166.8 3.22 1.26 4.61 -0.05
26 TYR 4.56 3.1 264 1595 3.22 121 4.53 0.03
27 THR 4.54 58 240 1495 3.19 0.93 4.32 0.22
28 PRO 431 145 280 251 136 1.01 4.88 -0.57
29 LYS 4.33 459 273 453 259 0.82 4.37 -0.04
30 ALA 4.20 51.3 256 150.2 3.29 0.75 4.06 0.14

* Calculation of chemical shifts from amino-terminus residues is not possible, since o dihedral
angle and d distance require a previous residue.
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Minimum energy structures for Z-amides 1-15 obtained by B3PW91/6-31G* calculations

B3PW91/6-31G* Structure 1 Z

Energy: -248.430841
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B3PW91/6-31G* Structure 2 Z

Energy: -287.733734
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B3PW91/6-31G* Structure 3 Z

Energy: -327.036271
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B3PW91/6-31G* Structure 4 Z

Energy: -518.695316
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B3PW91/6-31G* Structure 5 Z

Energy: -479.394901
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B3PW91/6-31G* Structure 6 Z

Energy: -710.354772
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B3PW91/6-31G* Structure 7 Z

Energy: -287.731461
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B3PW91/6-31G* Structure 8 Z

Energy: -327.034348
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B3PW91/6-31G* Structure 9 Z

Energy: -366.336912
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B3PW91/6-31G* Structure 10 Z

Energy: -327.032041
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B3PW91/6-31G* Structure 11 Z

Energy: -366.334936
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B3PW91/6-31G* Structure 12 Z

Energy: -405.637501
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B3PW91/6-31G* Structure 13 Z

Energy: -518.693108
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B3PW91/6-31G* Structure 14 Z

Energy: -557.996121

# of imaginary frequencies = 0
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B3PW91/6-31G* Structure 15 Z

Energy: -597.298671

# of imaginary frequencies = 0
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'"H-NMR spectra from amides 1-15 in CDCls, DMSO-ds and DO.
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Compound 2;: CDCl;
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Compound 2: DMSO-dg
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Compound 2: D,O
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Compound 3: CDCls
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Compound 3: DMSO-dg
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Compound 3: D,O
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Compound 4: CDCls
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Compound 4: DMSO-dg
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Compound 4: D,O
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Compound 5;: CDCl;
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Compound 5: DMSO-dg
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Compound 5: D,O
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Compound 6: CDCl;
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Compound 6: DMSO-dg
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Compound 6: D,O
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Compound 7;: CDCls
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Compound 7: DMSO-dg
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Compound 7: D,O
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Compound 8: CDCls
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Compound 8: DMSO-dg
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Compound 8: D,O
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Compound 9: CDCl;
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Compound 9: DMSO-dg
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Compound 9: D,O

e

R SRR R RN

i

AT P L

S

l

PPM

4.800

16.73 ’%

S35




Compound 10: CDCl3
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Compound 10: DMSO-ds
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Compound 10: D,O
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Compound 11: CDCl3
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Compound 11: DMSO-ds
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Compound 11: D,O
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Compound 12: CDCl3
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Compound 12: DMSO-ds
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Compound 13: CDCl3
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Compound 13: DMSO-ds
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Compound 13: D,O
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Compound 14: CDCl3
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Compound 14: DMSO-ds
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Compound 14: D,O
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Compound 15: CDCl3
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Compound 15: DMSO-ds
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