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Figure SF1. Molecular structure of bleomycin. Boxed fragments have been truncated in calculations.



Table ST1. Bond Lengths (A) and Angles (°) of optimized structures. All reported calculations were
carried out within the GAUSSIAN 03" suite of programs for electronic structure calculations employing
the B3LYP/6-31G(d) and BP86/6-31G(d) level of theory.

Parameters B3LYP/6-31G(d) BP86/6-31G(d)
‘UP’ ‘DOWN’ ‘UP’ ‘DOWN’
Ao conformer® conformer” conformer® conformer®
Co-Nyis.| 1.928 1.916 1.902 1.890
Co-Nyisa 1.953 1.955 1.929 1.931
Co-Npyr 1.853 1.859 1.833 1.837
Co-Na~aia 1.953 1.960 1.954 1.955
Co-Na-aia 2.048 2.030 2.036 2.017
Co-OOH 1.874 1.880 1.884 1.897
0O-OH 1.440 1.441 1.447 1.446
OO-H 0.977 0.981 0.993 0.998
ZNuis-Co-Npygr 175.18 177.50 175.59 178.02
Z£000r-C0O-Na~aLa 174.01 174.02 174.16 174.29
ZNpis.A-CO-Na-.aia 165.60 166.52 166.42 167.46
ZNpis-Co-Nyis a 94.89 95.79 95.53 96.17
ZNis.A-C0-Npyr 82.45 81.84 82.89 82.27
ZNpyr-C0-NaaLa 85.00 85.52 85.18 85.82
ZNp~.aa-CO-Nyis.| 98.11 96.91 96.82 95.82
ZNp-aa-Co-Na~aia 85.74 86.60 86.25 87.00
ZNa-aa-Co-Nyis.a 87.80 88.70 87.78 89.03
ZNp-aa-Co-Npygr 92.54 89.89 92.48 89.81
ZNp-aa-Co-Nys | 91.36 90.85 91.58 91.39
Z£0on-C0o-Na~aLa 92.39 93.34 92.15 92.57
Z£00on-Co-Nyisa 92.72 90.02 92.58 90.20
Z£0on-Co-Npyr 81.62 84.15 81.78 84.48
Z£0on-Co-Nyis | 94.53 95.10 94.19 94.31
£0-0-H 101.03 101.28 100.64 100.93
£Co0-0-0Oy 115.11 116.87 115.30 117.38
©C0-0-0O-H 76.35 84.67 73.00 82.34

4.3445.502479 a.u.
b.3445.504772 a.u. (‘Down’ — ‘Up") = 1.44 kcal/mol
©-3445.761637 a.u.
4.3445.764839 a.u.  (‘Down’ — ‘Up’) = 2.01 kcal/mol

1 M. J. Frisch et al., Gaussian 03, Revision C.02, Gaussian, Inc., Wallingford CT, 2004.



Figure SF2. B3LYP/6-31G(d) optimized structure of ‘up’ BLM-Co"-OOH isomer
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Figure SF3: B3LYP/6-31G(d) optized structure of ‘down’

BLM-Co"-OOH isomer

O

N

ITITOOO0OZ000Z2Z0IT00ITZ202

o

X
0.807754
0.537545
0.026245
2.322153
0.556876
-1.676962
-1.055061
1.883314
2.009680
-0.919225
-3.039930
-1.612734
-1.323753
-2.380860
-2.719069
-1.076573
-0.508858
2.085273
0.380413
2.416884

Y
1.190123
0.257629
-0.969360

2.807574
-0.912194
-2.423061

2.019475
0.532418

1.050493
-0.538531
-1.547807
-1.491925
-0.031615
-0.519659
-2.071397
-1.701362

1.218461
-0.660574
-1.876853
-0.639222

y4
-1.991740
-0.294445
1.145497
-0.510435
2.496690
1.771719
-2.145949
-2.706475
0.640965
-1.130973
-2.366346
-0.471784
-2.294398
-2.944194
-1.076632
0.939123
-2.665669
2.496368
2.989426
3.545480



ITTTOIOOIITIZIOIITIOIIITIOIOIZOOOIIZOOIITIOIIZIIIONOIIZOOIIOIIOZ0O0OI

4.026421
2.514515
2.568554
3.448682
3.427876
3.990555
1.890993
1.906586
2.840574
1.048703
3.210800
4.155159
3.263150
2.545205
4.163102
-3.554009
-3.531094
-3.180630
-4.605502
-4.056698
-4.734383
-4.359027
-0.466792
0.428271
-0.406955
-1.624346
-1.454791
-2.839625
-3.638987
-2.972249
2.779994
-0.210221
0.270457
-1.439717
-1.712333
-2.503706
-3.438250
-2.495622
-2.403505
-3.441670
-1.670108
-2.527980
-3.445159
-2.586028
-1.363662
-1.387390
1.750487
1.379739
2.677283
-0.735201
-0.230697
-0.111037
2.820390
3.180894
1.842606
3.524792

1.596586
0.624695
2.210912
2.540741
1.547211
3.391289
0.756111
-1.014623
0.903174
-1.472189
-1.636747
-1.831798
-1.922227
-1.603718
-2.165000
-3.163270
-4.072459
-3.397985
-2.854142
-2.090971
-2.685489
-1.585122
1.563659
2.161477
0.652945
2.438534
3.603817
1.814390
2411813
0.931559
-1.708380
0.170575
1.284754
-0.251423
-1.160479
0.541091
0.105926
2.031043
2.166356
2.478354
2.550349
0.309432
0.771340
-0.774537
0.872501
0.692809
-1.191776
-2.111561
-1.166014
1.501344
2.688717
2.372544
-2.952603
-2.834472
-3.453722
-3.581950

3.184099
1.853797
0.354315
1.328010
2.288473
1.362700
-3.782394
-2.491219
-2.309579
-2.995633
-2.980282
-2.223660
-4.316191
-4.950648
-4.708378
-0.460609
-1.077577
0.536213
-0.368521
-3.094894
-2.643729
-3.915233
-4.176755
-4.356381
-4.787655
-4.672298
-5.005482
-4.750134
-4.913736
-4.263745
1.805783
3.307843
3.527868
3.688160
3.313379
4.322635
3.943028
3.956714
2.875247
4.285413
4.441704
5.839441
6.243961
6.032184
6.420391
7.371787
-1.036192
-0.800617
-0.600878
0.312371
0.954968
1.875423
2.481733
3.515641
2.506117
1.931423



A
(P

4R
N

N
=, () !L'Av
R \-Ni
A

N/

O

7

Figure SF4: BP86/6-31G(d) optimized structure of ‘up’ BLM-Co"-OOH isomer
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Figure SF5: BP86/6-31G(d) optimized structure of ‘down’ BLM-Co"-OOH isomer
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