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Assignment of chair / boat / twisted boat / envelope / other twist conformations in the Oo
coordination mode

The procedure for the assignment of the chelate-ring conformations in the Oo coordination mode
has been as follows:

1. Definition of the torsion angles (atom numbering is defined in Figure 5):

taul = Cu-09-C7-C5 = Cu-On-CP-C*®
tau2 = 09-C7-C5-C15 = O,-CP-C*-C’
tau3 = 09-Cu-017-C5 = O—Cu—O-C*
tau4 = 09-Cu-017-C15 = O,—Cu-O-C’
taus = Cu—017-C15-C5 = Cu-O-C'-C*®
taué = 017-C15-C7-09 = O-C'-C"-0,
tau7 = C7-C5-C15-017 = C*-C*-C"-0
tau8 = 017-Cu—-09-C7 = O-Cu-Oy-CP
tau9 = Cu-09-C5-C15 = Cu-On—C*-C’
tau0 = H10-09-Cu-017= Hy—Oy—Cu-O

2. The applicable criterions used for the assignment chair / boat / twisted boat / envelope / other
twist forms:

chair 1 (ch 1):

taul+tau2+tauS+tau7| < 15 ° and

min(taul, tau2, taus, tau7) >45 ° and
max(taul, tau2, tau5, tau7) <90 ° and taul >0
chair 2 (ch2):

taul-+tau2+tauS+tau7| < 15 ° and

min(taul, tau2, taus, tau7) >45 ° and
max(taul, tau2, tau5, tau7) <90 ° and taul <0
boat 1 (btl):

taul| <20 ° and

tau5| <20 ° and

tau6| < 10 ° and tau2 <0

boat 2 (bt2):

taul| <20 ° and

tau5| <20 ° and
tau6| < 10 ° and tau2 > 0
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boat 3 (bt3):

tau8| <22 ° and

tau7| <22 °and

tau9| <20 ° and taul <0

boat 4 (bt4):

tau8| <22 ° and

tau7| <22 °and

tau9| <20 ° and taul >0

twisted boat 1 (tb1):

taul| <29 °and

tau5| <29 ° and

[tau6| <40 ° and tau2 <0

twisted boat 2 (tb2):

taul| <29 ° and

tau5| <29 ° and

[tau6| <40 ° and tau2 >0

envelope 4 down (e4d): [taud| <40 ° and [tau8| <40 ° and [tau6| <20 ° and tau2 > 0
envelope 4 up (e4u): [taud| <40 ° and [tau8| < 40 ° and [tau6| <20 ° and tau2 <0
envelope 3 up (e3u): [tau5| <33 © and [tau4| < 33 ° and |tau9| < 20 ° and taul >0
envelope 3 down (e3d): [tau5| <33 ° and [tau4| < 33 ° and [tau9| <20 ° and taul <0
twist 1 (twl): [tau8-taud| <22 ° and tau8*taud >0 ° and [tau3| < 15 °

twist2 (tw2): |tau8-tau5| < 22 ° and tau8*tau5 > 0 ° and [tau4|< 15 °

3. For all of the above, the sign minus (m) was used to define the value tau0 > 0, whereas the sign
plus (p) defined the values with tau0 < 0.
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tGG1 tGG2 tGG3 tGG4

tGG5 tGG6 tGG7 tGG8

tGG9 tGG10 tGG11 tGG12

tGG13 tGG14 tGG15 tGG1l6

Figure S1. Illustrations and names of 196 Cu(L-Thr), and 267 Cu(L-aThr), conformers computed
using B3LYP/BSO in the gas phase.
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tGG17 tGG18 tGG19 tGG20

tGG21 tGG22 tGG23 tGG24

tGG25 tGG26 tGG27 tGG28

tGG29 tGG30 tGG31 tGG32

Figure S1. continued
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tGG33 tGG34 tGG35 cGG1

cGG2 cGG3 cGG4 cGG5

cGG6 cGG7 cGG8 cGG9

cGG10 cGG11 cGG12 cGG13

Figure S1. continued
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cGG14 cGG15 cGG16 cGG17

cGG18 cGG19 cGG20 cGG21

cGG22 tNoG1 tNoG2 tNoG3

cNoG1 cNoG2 cNoG3 cNoG4

Figure S1. continued
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cNoG5 cNoG6 cNoG7 cNoG8

cNoG9 cNoG10 cNoG11 tNoG4

cNoG12 tNoG5 cNoG13 tNoG6

cNoG14 cNoG15 cNoG16 tNoG7

Figure S1. continued
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tNoG8 tNoG9 tNoG10 tNoG11

tNoG12 tNoG13 tNoG14 tNoG15

tNoG16 t00G1 t00G2 t00G3

tOoG4 tO0G5S tOoG6 tOoG7

Figure S1. continued
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tOoG8 tOo0G9 tO0G10 tOoG11

t00G12 t00G13 t00G14 t0O0G15

tO0G16 tOoG17 tOoG18 tO0G19

t00G20 tO0G21 t00G22 tO0G23

Figure S1. continued
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t00G24 tO0G25 t00G26 t00G27

t00G28 t00G29 tOo0G30 tOo0G31

t00G32 tO0G33 tO0G34 tO0G35

t0O0G36 t0O0G37 cOo0G1 cO0G2

Figure S1. continued
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cOo0G3 t00G38 cOoG4 cOo0G5

t0O0G39 cOo0G6 cOoG7 cOo0G8

cOo0G9 cOo0G10 cOo0G11 cOo0G12

cO0G13 cOo0G14 cOo0G15 cOo0G16

Figure S1. continued
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cOoG17 cOo0G18 cOo0G19 c00G20

cO0G21 c00G22 cO0G23 t0O0001

t00002 t00003 t0O0004 t0O0005

t0O0006 t0Oo00o07 t00008 100009

Figure S1. continued
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cOo00Oo01 t000010 t0O00011 t000012

t000013 cOo0002 cOo0003

cOo0005 cOo0006 cOo0o7 cOo0008

cO0009 cOo00010 cOo00o011 c0O00012

Figure S1. continued
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cOo00013 cOo00014 cOo00015 cOoNo1

cOoNo2 tOoNo1l tOoNo2 tOoNo3

cOoNo3 tOoNo4 tOoNo5 cOoNo4

tOoNo06 tOoNo7 cOoNo5 cOoNo6

Figure S1. continued
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cNoNo1l cNoNo2 cNoNo3 tNoNo1l

taGG1 taGG2 taGG3 taGG4

taGG5H taGG6 taGG7 taGG8

taGG9 taGG10 taGG11 taGG12

Figure S1. continued
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taGG13 taGG14 taGG15 taGG16

taGG17 taGG18 taGG19 taGG20

taGG21 taGG22 taGG23 taGG24

taGG25 taGG26 taGG27 taGG28

Figure S1. continued
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taGG29 taGG30 taGG31 taGG32

taGG33 taGG34 taGG35 taGG36

taGG37 taGG38 taGG39 taGG40

taGG41 taGG42 taGG43 taGG44

Figure S1. continued
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taGG45 taGG46 taGG47 taGG48

taGG49 taGG50 caGG1l caGG2

caGG3 taGG5h1 caGG4 taGG5h2

caGG5 caGG6 caGG7 caGG8

Figure S1. continued
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caGG9 taGG53 caGG10 taGG54

taGG55 caGG1l1 caGG12 caGG13

caGG1l4 taGG56 taGG57 caGG15

taGG58 taGG59 caGG16 taGG60

Figure S1. continued
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taGG61 caGG17 taGG62 caGG18

taGG63 caGG19 taGG65

caGG20 caGG21 taGG66 caGG22

caGG23 caGG24 caGG25 caGG26

Figure S1. continued
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caGG27 caGG28 caGG29 caGG30

caGG31 caGG32 caGG33 caGG34

caGG35 caGG36 taGG67 taGG68

caGG37 caGG38 caGG39 caGG40

Figure S1. continued
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caGG41 caGG42 caGG43 caGG44

caGG45 taNoG1 taNoG?2 caNoG1

caNoG2 caNoG3 caNoG4 caNoG5H

caNoG6 caNoG7 caNoG8 caNoG9

Figure S1. continued
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caNoG10 caNoG11 taNoG3 caNoG12

taNoG4 caNoG13 taNoG5 caNoG14

taNoG6 taNoG7 taNoG8 taNoG9

taNoG10 taNoG11 taNoG12 taNoG13

Figure S1. continued
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taNoG14 taNoG15 caNoG15 taOoG1

taOo0G2 taOo0G3 taOoG4 taOo0G5

taOo0G6 taOoG7 taOo0G8 taOo0G9

taOo0G10 taOoG11 taOo0G12 taOo0G13

Figure S1. continued
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taOoG14 taOoG15 taOoG16 taOoG17

taOo0G18 taOo0G19 ta00G20

ta00G22 ta00G24 ta00G25

taO0G26 taOo0G27 taO0G28 ta00G29

Figure S1. continued
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taOo0G30 taOoG31 ta00G32 taOo0G33

taOo0G34 taOo0G35 taOo0G36 taOo0G37

ca0oG1 taOo0G38 ta0o0G39 ca00G?2

ca0o0G3 ca0oG4 taO0G40 ta00G41

Figure S1. continued
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taOo0G42 ca0o0G5 ca0o0G6 ca0o0G7

ca0o0G8 ca0o0G9

ca0o0G12 ca0o0G13 ca00G14

ca0o0G15 ca0o0G16 ca0o0G17 ta0o0G44

Figure S1. continued
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ca0o0G18 ca0o0G19 ca00G20 ca00G21

ca00G22 ca00G23 ca00G24 ca00G25

taOo0Ool taOo0002 taOo003 taOo0o04

taOo0o05 taOo0006 taOo0Oo07 taOo0008

Figure S1. continued
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taOo0009 ta000010 taOo0o011 ta0o00012

taOo00013 taOo0Oo014 ta0o00015 ta000016

taOo0Oo017 ta000018 ta000019 ta000020

ca0o0001 ca0o0002 ca00003 ca0o0004

Figure S1. continued
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ca0o0005 ca00006 ca00008

ca00009 ca0o00011 ca000012

ca000013 ca000014 ca000015 ca000016

ca0o00017 ca000018 taOoNo1l caOoNol

Figure S1. continued
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taOoNo2 caOoNo2 taOoNo3 taOoNo4

caOoNo3 taOoNo5 caOoNo4 caOoNob5

caOoNo6 taOoNo6 taOoNo7 caNoNol

taNoNo1l caNoNo2 taNoNo2

Figure S1. continued
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N-Cu-C'-C%= -130.2°
TStranSHcisJ

N-Cu-C'-C%*=77.9°
TStranchis,Z

QN
O-C'-C*-N =74.0°
TSOO —G,1

Figure S2. Illustrations of the B3LYP/BS0 TS structures calculated for Cu(L-Thr),. The hydrogen

bonds are denoted by the broken lines.
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TS5

N-Cu-C-C"=131.1° N-Cu-C'-C%*= -117.2°
TS'tranSH cis TS'tranSH cis,a

N-Cu-C'-C*=-119.5° N-Cu-C'-C*= 59.8°
TS"transH cis . TS"tranSH cis,a

0-C-C*-N'=70.0° O-C-C*-N=-759" |
TSOOHG,Z TSOo =G,3

Figure S3. Illustrations of the B3LYP/BSO TS structures calculated for Cu(L-aThr),. The hydrogen

bonds are denoted by the broken lines.
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Table S1. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 57 Cu(L-Thr), conformers in the
G-G coordination mode®

[0]

name conformer AV Q1 02 ®3 04 @5 ?6
tGG1 tel-tel 0.0 -154.4 60.8 74.0 -154.5 60.7 74.1
tGG2 tel-te8 7.0 -153.8 60.2 74.9 -148.5 -169.0 -52.6
tGG3 tab-tel 10.5 -95.4 -47.5 179.2 -154.6 61.2 73.3
tGG4 taS-tel 10.9 -95.6 —44.4 -89.4 -154.6 60.9 73.4
tGG5 tel-te6 13.8 -154.7 61.0 73.6 -157.2 —41.2 -170.4
tGG6 tal-tel 14.4 —-78.7 59.5 77.3 -154.7 60.5 73.3
tGG7 te8-te8 15.0 -150.2 -169.3 -53.3 -150.2 -169.3 -53.3
tGG8 ta3-tel 17.5 -85.4 49.4 175.5 -155.2 62.3 72.1
tGG9 ta6-te8 18.2 -95.4 —47.3 -179.9 -148.8 -169.4 —52.2
tGG10 ta2-tel 18.3 —73.2 51.6 -109.3 -156.4 62.8 72.3
tGG11 ta5-te8 18.4 -95.5 -44.1 -89.8 -149.5 -169.2 -52.4
tGG12 te6-te8 20.8 -157.8 -40.8 -170.1 -150.9 -169.4 -52.8
tGG13 tal-te8 21.6 -81.3 60.8 77.2 -152.3 -169.6 -52.8
tGG14 tab-tab 22.0 -95.3 —-44.6 -89.1 -954 -44.9 -89.0
tGG15 ta5-ta6 22.1 -95.4 —-44.5 -88.9 -95.3 —-47.6 -179.1
tGG16 ta6-ta6 22.5 -96.3 -47.3 -178.2 -96.3 -47.3 -178.2
tGG17 tal-tal 23.1 -76.7 57.1 82.9 -101.0 43.0 68.0
tGG18 tal-ta5 23.6 -76.2 59.1 80.0 -89.0 —-45.2 -89.7
tGG19 tal-ta6 24.0 —-78.7 59.9 74.3 -91.3 —-47.7 -179.8
tGG20 ta3-te8 24.1 -86.2 49.9 176.8 -149.6 -169.4 -51.9
tGG21 ta2-te8 24.3 -73.3 51.6 -109.3 -152.2 -169.5 -53.3
tGG22 ta6-te6 25.4 -95.1 -48.0 179.4 -157.4 -41.1 -169.9
tGG23 ta5-te6 25.6 -95.4 -44.8 -88.7 -157.2 -41.1 -170.0
tGG24 te6-te6 28.0 -158.1 -41.2 -170.1 -158.1 -41.2 -170.2
tGG25 tal-te6 28.6 -80.6 60.5 74.5 -157.9 —-40.7 -169.6
tGG26 tal-ta3 28.6 -100.1 84.2 69.5 -70.3 60.6 -139.4
tGG27 ta3-tab 29.5 -88.5 49.1 166.3 -94.4 —-45.8 -87.1
tGG28 ta3-te3 30.2 -80.0 52.0 -176.2 -145.9 46.1 163.0
tGG29 ta2-tab 30.7 =14.7 50.5 -99.0 -93.1 —-49.6 170.9
tGG30 ta2-te6 31.9 -73.5 51.6 -102.5 -158.4 -42.1 -171.0
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tGG31
tGG32
tGG33
tGG34
tGG35
cGG1
cGG2
cGG3
cGG4
cGG5
cGG6
cGG7
cGG8
cGG9
cGG10
cGG11
cGG12
cGG13
cGG14
cGG15
cGG16
cGG17
cGG18
cGG19
cGG20
cGG21
cGG22

tal-ta2

ta2-tab

ta2-ta3

ta2-ta2

ta9-tel

cel-cel
cal-cel
cab-cel
ca6-cel
cel-ce8
cal-cab
cel-ce6
cal-cab
cal-cal
cab-cab
cal-ce8
cab-cab
ca6-cab
cel-ca8
cab-ce8
ca6-ce8
cal-ce6
cab-ce6
cab-ce6
ce8-ce8
ce6-ce8
ceb-ceb

32.0
32.4
39.3
39.4
43.7
43.8
49.5
51.0
51.9
54.6
55.3
55.6
55.8
55.9
58.3
58.7
59.0
59.5
59.8
60.8
61.1
61.3
63.5
63.8
65.0
65.2
67.2

-106.0
—74.2
-96.8
-74.0
-96.1

-156.6
-72.5
-87.7
-87.7

-155.4
-72.0

-156.9
-71.9
—-73.2
-88.5
-71.9
—-88.7
—-87.8

-156.8
-87.4
-87.3
-72.1
-89.0
-88.9

-156.0

-164.1

-163.8

30.9
50.0
63.6
56.3
-156.2
59.7
55.4
-44.5
-45.3
58.9
54.5
60.5
54.0
54.5
-45.1
54.8
-44.9
-47.0
59.2
-44.8
-46.1
55.0
-45.2
-46.3
-170.3
-42.2
-42.1

66.7
-102.2
-77.4
-118.9
-160.8
73.5
82.5
-95.2
-168.0
74.6
83.6
73.0
84.0
80.1
-94.4
84.9
-94.2
-173.3
74.3
-96.1
-170.7
81.8
-94.1
-173.3
-53.3
-168.0
-168.2

—75.5
-95.6
-73.8
-96.6
-153.5
-156.6
-158.3
-157.0
-157.1
-156.8
-90.3
-164.0
-90.4
—73.2
-88.4
-156.9
-88.7
-87.8
-108.7
-155.5
-156.1
-165.6
-162.9
-163.2
-156.0
-155.4
-163.9

48.8
-46.9
56.8
64.1
60.8
59.7
60.5
60.3
60.3
-170.6
-46.0
—42.0
-46.9
54.5
-45.0
-170.5
—-45.8
-47.0
-169.6
-170.4
-170.4
-41.7
-41.6
-41.9
-170.3
-170.6
-42.1

—-88.3
-87.4
-121.0
—77.0
74.3
73.5
72.5
73.0
73.0
-53.0
-93.5
-167.6
-172.4
80.2
-94.3
-52.3
-170.3
-173.3
—-44.9
-52.6
-52.7
-168.4
-167.9
-168.7
-53.3
-52.7
-168.2

% The conformers are depicted in Figure S1. The electronic energy of the most stable conformer (tel-tel) is used as the reference value
(Vo =-1071.76257129 a.u.). The torsion angles ¢1,p2, @3, @4, s, and gg are: CuU-N11-C12-C13, N11-C12-C13-013, C12-C13-013-

HO13, Cu-N21-C22-C23, N21-C22-C23-023, C22-C23-023-H023. The atom labels are defined in Figure 5.
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Table S2. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 32 Cu(L-Thr), conformers in the
No-G coordination mode?

name conformer AV P11 P12 013 Q4 @5 V6
tNoG1 tap-tel 41.3 86.5 -87.9 -71.9 -154.6 61.1 73.3
tNoG2 tap-tal 56.1 86.5 -87.7 -71.9 -81.0 61.7 74.8
tNoG3 tap-ta2 61.4 83.5 -89.8 —74.4 -73.8 52.0 -92.5
cNoG1 cap-ca4 62.8 55.9 —-26.6 -146.2 -81.7 -25.8 97.3
cNoG2 cap-ca2-A 75.0 70.2 28.6 -124.4 -84.7 55.7 -116.9
cNoG3 cap-ca3-A 82.8 75.6 20.7 -111.9 —69.6 54.8 -123.8
cNoG4 cap-ce6 84.1 54.4 —26.2 -140.7 -155.0 -44.1 -173.1
cNoG5 cap-ca2-B 85.2 69.7 3.9 -120.1 -78.2 49.0 -93.4
cNoG6 cap-ca3-B 89.7 102.4 -12.7 -165.7 -70.2 53.8 -123.7
cNoG7 cap-ca3-C 91.7 75.7 —99.2 -87.9 -70.4 38.5 143.7
cNoG8 cep-cel 106.9 138.3 -11.0 -156.2 -153.9 58.8 76.7
cNoG9 cep-cab 113.2 135.3 -10.3 -156.8 -90.9 -47.1 175.9
cNoG10 cep-cab 115.5 139.7 -12.0 -155.6 -93.6 -44.1 —95.6
cNoG11 cep-ce8 116.1 135.4 -9.8 -157.5 -151.7 -168.9 —54.5
tNoG4 tem-tel 116.7 145.8 -17.1 104.7 -155.1 58.2 76.3
cNoG12 cep-ce6 117.0 137.2 -10.9 -156.3 -160.4 —-42.2 -170.4
tNoG5 tep-tel 117.1 148.5 -18.2 -155.6 -154.7 58.6 76.1
cNoG13 cep-cal 118.4 140.4 -11.4 -157.4 -74.1 58.2 90.9
tNoG6 tem-tal 122.1 146.7 -17.2 102.3 —-75.5 57.3 88.4
cNoG14 cem-cab 123.0 151.6 -16.4 130.7 -91.2 -46.8 -179.6
cNoG15 cem-cal 123.1 151.3 -16.0 119.6 -71.2 56.1 88.7
cNoG16 cem-cab 124.1 153.4 -16.8 131.1 914 —-44.2 -94.9
tNoG7 tem-tab 124.5 148.3 -18.1 109.2 -90.9 -43.1 -95.5
tNoG8 tep-ta6 124.7 149.1 -18.5 -154.0 -92.0 -46.3 -175.1
tNoG9 tep-tab 124.8 148.6 -18.3 -155.6 -91.3 -44.6 -95.6
tNoG10 tem-ta6 125.4 148.7 -18.2 109.5 -92.1 -44.3 -168.0
tNoG11 tep-te6 127.6 149.1 -18.3 -153.4 -162.3 -41.5 -168.2
tNoG12 tep-te8 128.4 149.7 -19.0 -153.9 -154.0 -169.0 -54.3
tNoG13 tem-te8 128.7 146.7 -17.9 105.2 -154.7 -169.5 -54.4
tNoG14 tem-te6 129.0 147.5 -18.0 107.4 -162.3 -40.9 -168.1
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tNoG15
tNoG16

tep-tal
tep-ta3

129.8
132.6

149.9
150.2

-19.1
-19.2

=75.7
-79.0

58.2
48.1

86.4
159.2

 The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. The ¢4, ¢s, and ¢ torsions are defined in
Table S1. The torsion angles ¢11, p12, and @13 are: Cu-N11-C12-C11, N11-C12-C11-011, HO13-013-Cu-N11. The atom labels are
defined in Figure 5.

Table S3. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 62 Cu(L-Thr), conformers in the
0o0-G coordination mode®

name conformer AV 07 08 09 ?10 ¥4 Vs V6
tOoG1 te4ddm-tel-A 49.4 -51.7 71.3 -8.7 150.7 -154.2 59.9 74.9
t00G2 tbt2p-tel-A 53.5 -15.1 61.9 -9.0 -171.7 -154.4 60.1 74.9
t0O0G3 ttwlm-tel 56.6 72.6 —66.3 -22.1 86.3 -154.8 60.4 73.9
tO0G4 te4dm-te8 57.2 —52.7 715 -8.1 151.1 -150.3 -169.2 -53.3
tO0G5 te4dm-ta5 60.1 -51.4 714 -8.9 149.1 —97.2 —43.5 -89.2
tO0G6 te4dm-ta6 60.4 -52.9 71.5 -9.0 150.6 -96.7 -47.4 -179.8
tO0G7 te3up-tel 60.7 62.3 —67.2 3.7 -160.1 -153.6 60.3 74.8
tO0G8 te4dm-tel-B 61.4 -45.0 73.5 -12.8 148.0 -154.4 59.9 75.1
tO0G9 tbt2p-te8 61.8 -17.0 63.2 7.4 -167.0 -151.0 -169.4 -53.4
t00G10 te4ddm-tal-A 63.1 —-49.5 72.4 —6.8 145.6 —77.4 57.3 79.9
tO0G11 tbt2p-te3 63.3 -14.1 62.2 -8.0 -167.2 -145.4 45.5 165.1
t00G12 te4dm-te6 63.8 -51.5 714 -8.4 151.0 -156.0 -40.6 -170.3
t00G13 tht2p-tel-B 63.8 -14.1 66.0 7.2 -162.8 -154.3 60.3 74.7
t0O0G14 ttwlm-te8 64.5 72.5 —66.8 -20.9 85.7 -150.4 -169.9 -52.7
t00G15 tbt2p-tab 65.1 -14.6 61.9 -8.7 -173.4 -96.9 —-46.6 -178.7
t00G16 te4dm-te5 66.7 -51.5 714 -85 150.9 -156.6 -40.1 -103.9
t00G17 ttwlm-tal 67.7 74.2 —67.3 -19.9 83.0 -73.1 58.3 77.7
t00G18 tbt2p-tal-A 67.7 -11.1 61.9 —6.8 -177.3 —77.5 60.3 79.0
t00G19 tbt2p-te6 67.8 -14.6 62.5 7.8 -166.0 -157.7 -40.9 -170.1
t00G20 ttwlm-tadS 67.9 72.1 —65.9 -22.7 87.3 -96.3 —-44.4 —-88.5
t00G21 ttwlm-ta6 68.3 71.6 —66.0 -23.2 88.2 -96.5 —47.2 -178.0
t00G22 te3dm-ta2 70.4 —57.6 71.3 1.7 155.2 -73.3 51.6 -114.0
t00G23 te4dm-te3 71.2 —44.9 73.4 -13.0 147.6 -145.0 46.0 172.7
t00G24 ttwlm-te6 717 71.8 —66.2 -22.6 87.5 -157.3 -40.8 -169.9
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t00G25
t00G26
t00G27
t00G28
t00G29
t00G30
t00G31
t00G32
t00G33
t00G34
t00G35
t00G36
t00G37
cOo0G1

cO0G2

cO0G3

t00G38
cOoG4

cOo0G5

t00G39
cOo0G6

cOoG7

cO0G8

cO0G9

cO0G10
cOo0G11
cO0G12
cO0G13
cO0G14
cO0G15
cOo0G16
cO0G17
cO0G18

tth2p-ta2
tedup-tel
tftwlm-te5
ttwlm-ta3
teddm-tal-B
ttwlm-ta2
tchlp-ta2
tedum-tel
tht2p-tal-B
teddm-ta3
tbt2p-ta3
te4um-ta3-A
tbt2p-ta2
ctwlm-cel
cbtlm-cal
ctwlm-cal
ttbim-tal
ctwlm-cab
ctwlm-cab
tedum-ta3-B
ctwlm-ce8
ctb2m-cel
cht2m-cal-A
ctwlm-ce6
ctb2m-cab
ctb2m-cab
cht2m-cab
ctb2m-ce8
ceddp-cel
ceddp-cal-A
ctb2m-ce6
ceddp-cal-B
cht2m-cal-B

72.4
74.4
74.4
75.2
75.2
75.3
75.7
77.3
79.0
79.1
80.1
82.0
82.0
86.5
86.7
90.9
91.7
94.2
94.6
94.7
95.4
95.9
98.5
99.1
103.1
103.4
104.1
105.3
105.7
107.9
108.3
108.4
110.7

-23.6
47.8
71.8
73.4

-43.1
74.6
51.9
17.3

-13.3

-45.1

-14.4
41.4

-19.2
78.8
13.6
78.6
22.4
78.4
78.1
14.2
79.3
10.8

8.3
79.5
11.2
11.0
-9.4
12.2

-40.8

-34.3
12.8

-45.4

-10.1

67.2
-69.0
—65.9
—-66.4

74.3
—-68.1
-60.5
-61.2

65.7

73.6

68.0
-72.0

68.4
—67.3
-69.8
—65.8
—65.2
—65.6
—66.5
—-60.6
-67.1

55.6

57.0
—-66.4

55.6

55.7

66.4

54.8

72.6

71.8

54.4

2.7

68.9
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-4.3
18.6
-23.3
-21.6
-11.3
-17.4
44.8
16.2
-6.9
-12.4
-3.7
4.0
—-6.6
-17.8
8.3
-21.3
12.6
-21.8
-20.4
16.7
-17.3
-3.0
-3.1
-18.7
-3.2
-3.1
-2.9
-3.1
-6.4
—7.4
-3.4
-8.0
-1.9

-149.5
-156.4
87.9
85.2
142.0
81.1
-166.1
161.0
-167.6
146.9
-159.2
127.3
-153.3
72.8
141.8
74.5
147.0
75.4
75.2
158.7
71.5
60.7
63.2
72.5
60.3
60.5
94.3
58.7
-120.4
-114.2
58.5
-114.0
81.1

—74.6
-153.5
-157.0

—-89.2

—76.7

-72.6

-71.4
-152.7

—85.7

-85.9

-84.8

-83.7

—74.7
-156.2

-86.8

-70.8

-78.1

-89.0

-89.4

-81.5
-154.5
-154.9

-71.0
-161.8

-90.0

-90.3

-89.7
-152.8
-153.9

-65.9
-160.8

-70.9

-72.0

51.6
60.3
-40.4
48.0
57.1
50.5
56.8
59.3
59.7
48.7
51.5
48.4
52.7
59.3
45.3
51.6
57.4
-47.4
-46.0
50.2
-170.2
58.6
51.8
-41.8
—-47.2
-45.8
-47.3
-169.4
58.6
47.0
-41.2
50.3
52.9

-100.1
74.9
-100.6
168.2
80.9
-99.1
-119.1
75.7
78.5
171.2
178.0
170.6
-112.7
74.1
65.6
87.2
79.8
-178.0
-93.1
-179.5
-52.8
75.1
88.7
-169.6
=-177.5
-92.8
=177.7
-53.0
75.2
107.3
-169.2
87.1
87.5



cO0G19 ceddp-cab 111.7 -33.9 72.0 -5.3 -131.4 —-86.8 —48.3 179.3

cO0G20 ceddp-ca5 112.9 -36.9 72.3 5.7 -127.2 -87.2 -46.7 -93.3
cOo0G21 ce4dp-ce8 113.6 -38.0 72.4 -6.2 -124.2 -154.2 -169.6 -53.1
cO0G22 ce4dp-ce6 116.0 -33.5 715 -4.8 -132.8 -161.3 -42.5 -170.2
c00G23 cedum-cal 118.3 20.4 -66.5 17.3 133.9 -92.2 71.0 73.5

& The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. The ¢4, ¢s, and ¢ torsions are defined in
Table S1. The torsion angles ¢7, s, g9, and ¢;o are: Cu—013-C13-C12, 013-C13-C12-C11, Cu-C12-C11-011, HO13-013-Cu-011.
The atom labels are defined in Figure 5.

Table S4. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 28 Cu(L-Thr), conformers in the
00-0o coordination mode®

name conformer AV Q7 (L) ®9 ®10 014 P15 P16 Q17
tO00o01 teddm-teddm-A 95.5 -54.7 71.9 -8.4 149.4 -54.1 71.8 -8.3 148.7
tO0002 teddm-te4dm-B 107.7 -52.9 71.6 -8.8 147.8 -47.5 73.8 -13.2 146.0
tO0003 tbt2p-te3dm 112.4 -9.8 63.8 -7.3 -170.0 -57.4 71.3 -7.5 153.3
tO00o04 tbt2p-tbt2p 117.3 -19.4 65.5 -3.4 -156.4 -15.8 67.5 4.7 -157.6
tO0005 tbt4m-te4dm 117.3 68.3 -66.9 -23.3 92.8 -45.3 73.6 -12.9 142.2
tO0006 tbt2p-te3um 122.1 -7.6 63.7 -6.1 -167.2 71.0 -69.9 -14.9 84.4
tO00o07 te3dm-tedup 122.9 -58.6 704 -8.0 157.3 54.8 -70.0 14.3 -160.5
tO0008 tbtim-te4dm 123.3 19.2 -64.0 10.5 149.8 -53.4 714 -9.4 150.9
tO0009 tedup-ttb2p 124.0 -20.9 66.3 -3.5 -149.7 48.4 —69.2 20.1 -155.0
cO0001 ce3um-ctblm 126.8 64.5 -80.7 14.5 73.9 -8.9 —62.2 7.8 177.0
t000010 tbt2p-te4um 127.5 -13.8 62.9 -6.2 -160.9 9.8 -59.5 15.7 160.8
tO00o011 te4dm-ttwlp 130.2 72.9 -47.4 -26.8 -164.0 -51.5 73.8 -12.5 150.7
t000012 ttbIm-ttwim 133.1 68.9 —65.6 -25.0 93.2 18.1 —63.7 10.8 147.5
tO00013 te3um-tedup 133.7 74.5 -68.3 -15.3 79.8 49.3 —68.5 18.9 -156.0
c00002 ctb2m-ctwlm-A 137.7 -22.3 69.2 -5.1 118.0 79.3 —66.2 -20.1 73.0
cO0003 cbht2m-ctblm 150.7 -7.5 -62.9 8.3 177.4 -0.4 64.3 -1.2 69.0
cO0004 ctb2m-ctwlm-B 151.4 -25.5 73.1 -5.6 119.2 79.2 —67.0 -18.4 72.3
cO00005 ce3um-ctblp 154.2 63.9 -81.1 10.9 76.3 25.4 —66.3 14.3 -141.2
c00006 ceddp-ctb2m 155.2 -22.1 68.4 -7.1 133.1 -37.0 73.6 -7.0 -123.0
cO00007 cbt2p-ctb2p-A 155.8 -18.7 68.2 -3.5 -153.3 -23.7 69.9 -3.7 -145.8
c00008 cchim-ce4um 156.4 64.2 -71.4 46.1 59.7 32.9 -71.1 15.9 119.6
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cO0009 cht2m-ctb2m
c000010 cedup-cth2m
cO00011 cht2p-ctb2p-B
cO00012 cht2p-ceddp
cO00013 ctb2p-ctb2p
cO00014 cht2m-ce4um
c000015 cht2m-cedup

158.3
166.3
169.1
169.1
169.2
180.7
188.2

9.3
13.1
-15.3
-10.7
-21.6
6.2
-9.7

57.3
54.1
66.5
64.4
68.9
58.4
66.3

-2.9
-3.3
4.2
-5.0
=3.7
-4.1
7.3

62.5
58.0
-159.2
-167.8
-149.7
68.5
110.3

-25.0
42.2
-26.7
-29.4
-25.6
42.9
37.0

73.0
—-67.5
73.4
74.3
73.3
-71.9
—73.4

-7.0
12.4
-4.9
-5.6
-3.7
135

8.8

119.2
-155.2
-140.4
-135.8
-143.2

116.9
-132.4

 The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. The @7, ps, ¢e, and g1 torsions are

defined in Table S2. The torsion angles @14, @15, @16, and ¢17 are: Cu—023-C23-C22, 023-C23-C22-C21, Cu-C22-C21-021, HO23-
023-Cu-021. The atom labels are defined in Figure 5.

Table S5. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 13 Cu(L-Thr), conformers in the

0Oo-No coordination mode?

name conformer AV 07 03 09 010 ¢18 P19 ?20
cOoNo1l ctb2p-cap 96.2 -21.4 66.1 -4.6 -152.5 87.9 -87.3 -71.2
cOoNo2 ctblm-cem 151.2 -4.4 —65.7 7.8 174.1 138.2 -15.4 93.5
tOoNo1l te3um-tep 151.6 76.4 -70.6 -11.4 72.4 140.3 -13.4 -154.5
tOoNo2 ttwlm-tem 159.9 76.8 -68.0 -18.5 75.5 155.5 -18.1 131.5
tOoNo3 teddp-tep 162.3 -43.2 71.8 -3.7 -124.3 134.2 -8.6 -157.4
cOoNo3 ctwlm-cem 162.7 74.3 -70.1 -17.2 78.7 155.5 -20.6 128.7
tOoNo4 te4dm-tep 163.4 -43.8 71.9 -4.8 146.9 136.5 -10.1 -157.7
tOoNo05 teddm-tam 169.5 -37.6 69.8 -6.3 151.8 94.2 12.8 150.1
cOoNo4 ce4dm-cem 169.8 -39.6 72.6 -5.8 135.7 149.0 -19.6 108.7
tOoNo06 teddm-tem 170.0 -37.8 71.3 -6.7 143.5 152.9 -16.5 124.1
tOoNo7 teddp-tem 171.6 -34.1 70.6 -5.4 -137.0 151.8 -16.2 125.8
cOoNo5 ctb2m-cep 173.0 -24.8 71.5 -2.9 113.1 148.4 -19.0 -161.1
cOoNo6 ceddp-cep 173.5 -48.6 72.9 -6.3 -112.6 152.4 -21.4 -144.5

 The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. [b] The ¢7, ps, @9, and g1 torsions are
defined in Table S2. The torsion angles @1, p19, and gy are: Cu-N21-C22-C21, N21-C22-C21-021, HO23-023-Cu-N21. The atom

labels are defined in Figure 5.
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Table S6. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 4 Cu(L=Thr), conformers in the
No-No coordination mode?

name conformer AV o1 912 013 P18 919 920
cNoNo1 cap-cap 99.7 53.9 -25.5 -137.2 86.6 -90.0 —72.6
cNoNo2 cep-cep 211.7 148.4 -18.4 -150.3 148.5 -18.2 -150.1
cNoNo3 cem-cem 212.8 146.6 -17.2 109.5 147.1 -17.2 110.3
tNoNo1l tep-tep 212.8 146.2 -15.5 -153.7 146.1 -15.4 -153.3

 The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. The ¢11, ¢12, and ¢13 torsions are defined
in Table S3. The ¢1s, 19, and ¢, torsions are defined in Table S5.

Table S7. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 113 Cu(L-aThr), conformers in
the G-G coordination mode®

name conformer AV 01 02 03 04 73 ¥6
taGG1 te8-te8 7.4 -153.8 -175.5 -51.0 -154.1 -175.5 -51.1
taGG2 tel-te8 8.6 -158.8 68.3 71.0 -153.9 -175.7 -50.7
taGG3 tel-tel 10.5 -159.4 68.8 70.4 -159.3 68.9 70.4
taGG4 tal-te8 16.5 —-77.8 59.9 83.7 -154.6 -176.0 -50.1
taGG5 te8-tab 16.9 -153.7 -176.0 -50.4 -106.4 -55.3 178.0
taGG6 te6-te8 17.0 -154.9 -57.0 -176.4 -154.4 -175.9 -50.6
taGG7 te8-tab 18.1 -154.0 -175.9 -50.5 -105.5 —55.5 —74.5
taGG8 tal-tel 18.4 —-77.0 58.8 84.8 -160.0 68.8 69.1
taGG9 tel-ta6 18.4 -158.7 69.1 69.8 -104.6 -55.9 177.3
taGG10 tel-te6 18.6 -158.7 68.9 69.8 -153.8 -56.9 -176.9
taGG11 ta3-te8 18.9 -78.1 57.0 -165.0 -153.2 -176.2 —49.6
taGG12 tel-ta5 19.6 -158.7 69.0 70.0 -104.0 -56.5 —-74.0
taGG13 te5-te8 20.7 -147.5 -57.6 -83.5 -153.4 -175.8 -50.4
taGG14 ta3-tel 21.1 —77.9 56.3 -168.1 -158.3 70.4 68.5
taGG15 te3-te8 21.7 -144.6 54.9 173.7 -153.1 -175.7 -50.1
taGG16 tel-te5 22.3 -158.3 68.9 70.0 -147.9 -57.8 -83.0
taGG17 tal-tal 23.6 -80.5 52.3 84.1 -90.2 48.3 75.8
taGG18 tel-te3 23.8 -159.4 69.4 69.5 -145.2 54.8 173.1
taGG19 tal-ta3 25.5 —99.2 93.5 65.5 -71.3 62.8 -143.8
taGG20 tal-tab 27.0 —78.8 59.9 78.9 -107.7 -53.1 177.4
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taGG21
taGG22
taGG23
taGG24
taGG25
taGG26
taGG27
taGG28
taGG29
taGG30
taGG31
taGG32
taGG33
taGG34
taGG35
taGG36
taGG37
taGG38
taGG39
taGG40
taGG41
taGG42
taGG43
taGG44
taGG45
taGG46
taGG47
taGG48
taGG49
taGG50
caGG1

caGG2

caGG3

tal-te6
te6-tab
te6-te6
ta6-tab
tal-tab
te6-tab
tab-ta6
tab-tab
te5-tal
te5-ta6
te5-te6
ta3-te6
te6-ta2
ta3-tab
te5-tab
ta3-tab
te3-tab
te3-te6
ta2-tab
tal-te3
ta3-teb
te5-teb
ta2-teb
te3-teb
ta3-te3
te3-te3
tal-ta2
ta3-ta2
te8-ta9
tel-ta9
cal-cal
cal-cel
cal-ce8

27.4
27.7
27.7
27.9
28.2
28.6
28.6
29.5
30.8
311
31.2
31.3
31.6
32.0
32.1
32.4
32.6
32.8
33.6
33.8
34.4
34.7
35.2
36.2
36.3
38.3
38.4
39.8
49.0
50.2
51.1
51.7
52.0

—-78.9
-154.5
-153.5
-107.1

-80.3
-153.1
-105.3
-105.1
-151.6
-148.1
-148.6

—-79.2
-153.7

-85.0
-149.1

-84.0
-145.8
-145.1

—74.6

-79.1

-80.3
-149.0

-73.9
-145.3

—-76.3
-145.8

-98.8

—74.7
-153.7
-158.9

—-73.8

-72.9

-72.3

59.8
-57.1
-57.1
—-55.6

59.1
-57.2
-56.0
-55.8
-57.9
-58.0
=57.7

56.7
-57.9

541
=57.7

53.7

55.3

55.2

54.8

59.0

55.5
-57.8

55.0

55.1

58.3

55.4

31.7

58.3

-176.0

69.2

54.1

56.0

55.0
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81.0
-176.4
-176.7

178.5

81.6

-176.3
-73.9
-74.3
-82.2
-81.7
-82.5

-167.7

-177.5
178.1
-82.4
176.8
172.7
172.9

-112.8

81.8

-174.3

-82.8
-116.2
173.0
-156.8
172.6

73.2

-132.1
-50.4

69.9

85.3

85.9

88.3

-154.0
-106.0
-153.9
-107.2
-107.4
-104.3
-106.8
-105.2

—78.6
-106.2
-151.4
-153.7

-73.9
-108.0
-104.3
-108.5
-106.0
-151.4
-113.5
-149.1
-146.7
-148.9
-153.5
-149.3
-144.9
-145.9

—-76.8

-95.7

-82.8

-81.9

-73.7
-163.0
-159.0

-56.6
-55.6
-56.7
-55.5
-54.4
-56.1
-55.8
-55.5
59.6
-55.5
-56.9
-57.2
54.3
—-55.7
-55.8
-56.1
-56.0
-56.8
-54.2
54.6
-58.1
-57.7
-58.6
-57.9
56.1
55.2
50.5
67.0
177.9
-179.7
54.4
68.2
-176.0

-176.3
177.8
-176.6
178.7
—74.0
—-73.8
178.2
—74.0
82.0
177.8
-176.7
-176.4
-108.1
178.3
—-74.0
—72.6
177.4
-177.3
177.5
168.9
-80.3
-82.8
-83.0
-82.1
173.9
173.3
-84.5
—-70.3
-174.4
-170.6
84.7
68.2
-50.5



taGGbHh1
caGG4

taGG52
caGG5

caGG6

caGG7

caGG8

caGG9

taGG53
caGG10
taGG54
taGG55
caGGl11
caGG12
caGG13
caGG14
taGG56
taGG57
caGG15
taGG58
taGG59
caGG16
taGG60
taGG61
caGG17
taGG62
caGG18
taGG63
taGG64
caGG19
taGG65
caGG20
caGG21

te7-te8
cel-cel
tel-te7
ce8-cel
ce8-ce8
cal-cab
cal-cab
cal-ca8
te6-ta9
cal-ce6
ta6-ta9
ta5-ta9
cel-cab
ce8-cab
cel-ce6
cel-cab
te6-te7
te7-tab
ceb6-ce8
te7-tal
te5-ta9
ce8-cab
ta2-ta9
te7-tab
cal-ceb
te3-ta9
cel-ca8
te7-ta2
te7-ta3
cel-ceb
te5-te7
ce8-ca8
ceb-ce8

52.0
53.2
54.0
55.2
56.9
57.8
58.4
59.1
59.5
59.9
60.0
60.6
61.6
61.8
62.0
62.2
62.4
62.5
62.5
62.6
62.9
62.9
63.4
63.6
63.9
64.1
64.4
65.0
65.2
66.0
66.2
66.2
66.9

-165.0
-160.8
-158.9
-157.1
-157.7

-73.0

-72.8

=72.7
-151.7

-72.3
-108.1
-106.7
-161.3
-157.2
-161.0
-161.3
-153.8
-165.6
-159.1
-166.0
-148.9
-156.7

—-75.2
-165.5

-72.5
-144.9
-161.4
-164.7
-164.6
-161.1
-147.0
-157.3
-159.0

-159.4
67.1
69.1

-176.4

-175.8
53.7
54.2
54.6

-56.6
54.6
—-55.7
-55.8
67.6

-175.9
67.5
67.5

-57.1
-159.2
-55.6
-158.6
-57.5

-176.0
54.7

-159.4
55.1
55.3
66.7

-159.9

-159.1
67.4

-57.8

-176.0

-57.2
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78.2
69.7
70.0
-50.8
-51.4
88.3
88.3
89.0
-176.6
87.1
178.7
—73.7
69.2
-50.7
69.1
69.4
-176.9
76.9
-175.3
75.9
-82.1
-50.6
-101.0
77.2
86.4
173.4
70.1
76.3
75.3
69.3
-82.1
-51.2
-95.1

-153.7
-161.5
-165.1
-161.0
-157.0
-99.3
-99.1
-100.5
-81.7
-162.1
-82.9
-83.0
-99.0
-98.0
-159.6
-97.6
-165.5
-107.0
-156.6
—-78.0
-82.0
-97.3
-83.3
-105.7
-161.8
-81.8
-99.0
-73.7
-75.5
-159.3
-165.3
-98.0
-156.8

-175.8
67.3
-158.7
66.7
-175.7
-54.6
-55.5
-173.8
-178.4
-56.0
-179.6
-178.6
-53.7
-53.7
-55.8
-54.0
-159.0
—-55.6
-175.8
60.4
-178.4
-54.3
166.3
-56.1
-58.0
-179.4
-173.8
55.1
57.9
-57.4
-158.7
-173.3
-175.9

-50.6
69.4
77.5
70.2
-51.3
-179.8
—77.4
-41.0
-170.0
-175.8
-170.9
-168.0
-178.1
-179.2
-174.5
—78.7
76.7
177.6
-50.6
81.3
-169.7
—-79.6
179.4
—-73.9
-87.8
-170.1
-41.2
-112.7

-145.9

-91.6
77.2

-41.7

-50.7



taGG66
caGG22
caGG23
caGG24
caGG25
caGG26
caGG27
caGG28
caGG29
caGG30
caGG31
caGG32
caGG33
caGG34
caGG35
caGG36
taGG67
taGG68
caGG37
caGG38
caGG39
caGG40
caGG41
caGG42
caGG43
caGG44
caGG45

te3-te7

cab6-cab
ce6-cab
ce6-ceb
cab-cab
ce6-cab
cab-cab
ca6-ca8
ce6-ca8
cab-ca8
ce5-cab
ce5-ce6
ce5-cab
ca8-ca8
ceb-ca8
ceb-ceb
te7-ta9

te7-te7

ce7-cal
ce7-cel
ce7-ce8
ce7-cab
ceb-ce7
ce7-cab
ce7-ca8
ceb-ce7
ce7-ce7

67.4
69.0
69.4
69.7
69.9
70.6
70.7
715
72.2
72.3
73.8
74.2
74.6
75.4
76.4
78.3
94.0
97.3
100.0
102.5
104.5
110.8
111.0
111.3
113.7
115.1
152.4

-145.1

-97.0
-160.4
-159.0

-97.6
-160.4

-96.3

-98.5
-161.9

-97.7
-158.8
-158.4
-159.1
-100.7
-161.0
-158.7
-165.5
-165.5
-170.1
-168.7
-168.2
-167.7
-161.3
-168.1
-168.4
-160.2
-168.8

55.4
-54.2
-56.3
-56.2
-54.7
-56.0
-54.4
-53.4
-56.0
-54.2
-57.8
-57.8
-57.6

-173.3
-57.3
=57.7

-160.3

-158.8

-158.4

-160.0

-159.7

-158.3
-55.6

-159.1

-160.8
-57.3

-160.0

174.0
-179.6
-175.9
-175.5

—-78.1
-175.3

—-78.4
-178.4
-174.9

-79.3

-91.7

-91.6

-90.4

-41.8

-93.3

-91.8

77.0
78.1
70.7
72.2
73.2
73.6
-175.0
73.0
73.1
-92.5
71.3

-165.5
-98.7
-97.2

-160.6
-98.5
-96.7
-97.6
-98.6
-98.0
-98.0
-97.6

-159.2
-96.7
-99.5
-97.9

-159.6
-82.4

-165.4
-72.6

-161.4

-158.0
-97.5

-168.2
-97.0
-97.2

-168.4

-169.0

-158.1
-54.1
-54.0
-55.8
-54.0
—-55.1
-54.5

-173.5

-173.6

-173.5
-53.8
-55.8
-54.8

-173.6

-173.7
-57.6
178.6

-158.8

55.7
67.1

-176.1
-53.2

-159.5
-53.8

-173.9

-159.7

-160.1

76.8
-179.8
179.7
-175.5
-179.0
-78.4
—78.2
-41.4
-41.3
-41.3
-179.3
-175.1
-78.4
-41.6
-41.1
-91.5
-174.1
77.8
86.4
69.3
-51.0
-177.8
72.2
—-79.2
-40.8
72.2
71.6

% The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. The @1, @2, @3, ¢4, ¢s, and ge torsions are
defined in Table S1.
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Table S8. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 30 Cu(L-aThr), conformers in the
No-G coordination mode?

name conformer AV P11 P12 013 Q4 @5 V6
taNoG1 tap-tal 54.1 86.6 -83.6 -72.0 —-76.9 60.9 82.2
taNoG2 tap-ta3 59.2 86.9 -82.9 -71.7 -82.8 55.7 175.3
caNoG1 cap-ca3-A 81.4 68.0 31.1 -122.4 -81.9 58.8 -125.4
caNoG2 cap-ca3-B 85.6 70.7 36.0 -102.1 -69.9 59.6 -137.8
caNoG3 cam-ca3 94.8 80.5 4.7 149.8 -69.4 60.0 -127.2
caNoG4 cap-cal 104.8 70.4 29.9 -118.3 -81.9 84.5 73.8
caNoG5 cep-cel 119.0 142.5 -10.4 -154.8 -158.3 66.7 73.2
caNoG6 cep-ce8 119.4 140.0 -9.7 -156.4 -154.7 -174.6 -52.5
caNoG7 cep-cal 122.6 145.7 -11.0 -155.6 —74.2 58.5 92.9
caNoG8 cep-ca3 123.0 134.3 -10.7 -156.4 -77.8 54.4 -169.9
caNoG9 cep-ce6 124.4 141.3 -10.2 -155.5 -157.5 -56.2 -176.8
caNoG10 cep-cab 124.5 141.8 -10.6 -155.2 -103.0 -53.7 177.5
caNoG11 cep-cab 127.4 143.6 -11.0 -154.8 -103.0 -53.9 -79.3
taNoG3 tem-tal 127.5 149.5 -13.7 94.4 —-74.6 57.3 92.8
caNoG12 cep-ceb 129.3 141.9 -10.4 -155.3 -156.8 -57.3 -96.0
taNoG4 tep-tel 130.0 151.7 -14.8 -152.2 -159.3 66.8 71.9
caNoG13 cem-cal 130.4 155.9 -13.7 113.3 -72.0 55.8 92.1
taNoG5 tem-tel 130.4 147.5 -13.5 94.0 -159.5 66.4 72.2
caNoG14 cep-ce3 130.5 141.6 -9.8 -155.3 -145.8 54.1 172.0
taNoG6 tep-te8 131.9 152.8 -15.1 -150.6 -155.8 -174.8 -52.5
taNoG7 tem-te8 133.1 148.2 -13.8 94.1 -155.6 -175.5 -52.3
taNoG8 tep-tal 134.5 154.6 -15.0 -148.2 -74.9 57.5 92.7
taNoG9 tep-te6 135.9 153.2 -15.0 -149.5 -158.1 -55.4 -175.1
taNoG10 tep-ta6 136.0 153.6 -15.0 -149.6 -101.4 -53.0 179.8
taNoG11 tep-ta3 137.4 155.5 -15.0 -146.9 -77.9 50.9 164.2
taNoG12 tep-tab 137.5 152.7 -14.9 -150.9 -99.6 -53.9 -80.2
taNoG13 tem-tab 139.2 148.0 -13.6 94.7 -102.3 -53.5 -78.2
taNoG14 tep-te5 140.4 152.6 -14.9 -150.2 -157.2 -56.6 -97.7
taNoG15 tep-te3 143.7 152.3 -14.5 -151.0 -147.8 53.7 162.8
caNoG15 cep-ca9 158.7 138.7 -9.4 -156.8 -81.4 -176.8 -167.9
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 The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. The ¢4, ¢s, and gg torsions are defined in
Table S1. The torsion angles @11, @12, and @13 are: Cu-N11-C12-C11, N11-C12-C11-011, HO13-013-Cu-N11. The atom labels are
defined in Figure 5.

Table S9. Characteristic torsion angles (°) and B3LYP/BSO relative electronic energy AV (kJ mol™) of 69 Cu(L-aThr), conformers in the
0o0-G coordination mode®

AV

name conformer 07 08 09 ®10 @4 73 ®6
taOoG1 te4dm-te8 55.6 -53.1 67.7 —6.6 155.8 -153.5 -175.8 -50.7
ta00G2 tthb2p-te8 56.8 -1.8 53.6 -14.0 -171.6 -153.7 -176.0 -50.9
taO0G3 teddm-tel 57.1 -52.4 68.0 -7.0 155.5 -159.4 68.5 71.1
taO0G4 tth2p-tel 57.3 1.2 52.4 -14.5 -172.3 -158.9 68.5 71.0
ta0oG5 tth2m-te8 57.5 -20.3 58.8 -13.4 172.3 -153.6 -175.8 -50.7
taO0G6 te3um-te8 62.2 67.3 —69.5 -3.0 79.3 -154.7 -176.5 -50.4
ta0oG7 te3um-tel 63.5 68.5 —67.5 -6.9 79.6 -159.2 68.4 70.1
ta0oG8 te3dm-tal 64.0 -51.6 70.0 —4.2 149.0 -75.6 57.3 87.0
ta0oG9 te3dm-ta6 65.1 -54.9 68.0 —6.6 155.2 -105.5 -56.2 177.9
ta0O0G10 ttb2p-tal-A 65.4 1.3 54.1 -11.4 -176.6 =77.5 59.5 84.4
taO0G11 te3dm-te6 65.8 -55.1 68.3 -6.2 155.5 -153.2 -56.7 -176.5
ta00G12 te4dm-ta5 65.9 -53.8 68.0 -7.3 154.7 -104.7 -56.1 -74.1
taOoG13 tth2p-ta6 66.4 1.5 51.8 -15.1 -172.6 -108.1 —55.6 179.0
taO0G14 tth2p-te6 66.6 1.7 52.2 -14.4 -171.9 -152.3 -56.8 -176.3
ta00G15 tth2p-tab 67.1 -1.2 53.5 -14.1 -171.9 -106.1 -55.9 —74.2
ta00G16 te4dm-ta6 67.2 -19.6 58.1 -14.8 171.2 -107.0 -55.9 178.6
taOoG17 te3um-tal 68.8 64.3 —69.0 —-7.8 85.6 —-75.0 57.0 82.4
taOoG18 te3dm-ta3 68.9 -56.8 68.9 -5.0 154.1 -80.8 54.4 177.7
ta00G19 te4dm-te3 69.7 —53.6 68.2 —6.8 155.0 -144.5 54.6 173.8
ta00G20 ttb2p-ta3-A 69.7 3.6 52.4 -12.8 -172.2 -83.7 55.1 174.7
ta00G21 ttb2p-te3 70.4 1.2 52.5 -14.3 -172.1 -146.5 55.1 172.4
ta00G22 ttb2p-a2 72.6 -7.1 56.8 -11.6 -162.3 —74.7 54.0 -107.1
ta00G23 te3um-ta6 73.5 66.6 —67.8 -1.7 83.0 -109.1 -55.3 178.8
ta00G24 te3um-te6 73.7 67.6 —67.9 —6.2 80.8 -149.8 -56.7 -176.4
ta00G25 te3um-ta5 74.0 66.9 —67.6 -7.8 82.4 -105.5 -56.3 —73.5
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ta00G26
ta00G27
ta00G28
ta00G29
ta00G30
ta00G31
ta00G32
ta00G33
ta00G34
ta00G35
ta00G36
ta00G37
caOoG1

ta0O0G38
ta00G39
ca0o0G2

ca0o0G3

caOoG4

taO0G40
taOoG41
taOoG42
caOoG5H

caOoG6

caOoG7

caOoG8

caOoG9

caO0G10
caOoG11
taO0G43
caO0G12
caO0G13
caOo0G14

te3up-tal
tchlp-ta3
te3um-ta3
te3um-te5
te3um-ta2
te3um-te3
teddm-tal
tth2p-tal-B
ttb2p-ta3-B
teddm-ta3
tedup-tal
ttbim-tal
ce3um-cal
ttwlm-ta3
ttwlp-ta3
ce3um-ce8
ce3um-cel

ctb2m-cal-A

te3dm-ta9
ttb2m-ta3
ttb2p-ta9
ce3um-ca6
ctb2m-ce8
ctb2m-cel
ctblp-ca2
ce3um-ce6
ce3um-cab
ce3um-ceb
te3um-ta9
ctb2m-cab

ctb2m-ce6-A
ceddp-cal-A

74.4
76.0
76.4
76.7
77.0
77.7
77.8
78.7
80.7
82.7
87.9
89.1
89.6
89.9
90.3
92.2
92.5
95.5
96.6
97.7
98.5
99.8
100.5
100.7
101.0
101.0
101.4
105.1
105.3
106.3
107.6
107.6

60.2
46.0
66.1
66.9
65.1
67.7
-38.9
-0.6
0.7
-41.4
49.2
20.2
74.4
-64.0
-54.6
73.8
72.6
22.0
-57.4
19.3
0.7
75.1
25.1
24.3
=17.7
4.7
74.8
74.2
66.6
24.9
25.4
—45.2

—-66.0
-55.4
—-68.0
—-67.8
-73.1
—67.6
72.6
56.9
57.0
715
—68.7
—64.2
—64.6
33.4
30.2
-67.4
-68.4
45.5
68.1
48.8
52.4
—64.6
43.5
44.1
-54.4
—65.8
—-65.9
—-66.5
—-68.9
43.6
43.4
70.1
S48

8.0
44.9
-8.7
7.3

9.2
—-6.8

-13.4
-13.0
-11.8
-15.1
17.6
11.0
-9.8
48.1
48.3
-5.1
-3.9
-8.3
-6.2
-8.3
-14.7
-9.7
-8.2
-8.4

5.9
7.3
7.6
-6.5
-4.4
-8.8
-8.0
-5.4

-163.6
-166.0
83.9
82.3
75.1
80.8
142.6
-177.8
-170.6
148.3
-159.2
148.8
70.4
158.6
-121.8
69.0
70.1
55.0
156.0
57.4
-170.6
69.4
50.9
51.9
-49.2
68.9
68.8
69.2
81.2
51.4
50.5
-118.7

—-79.6
=72.7
-81.9
-144.4
—73.7
-146.7
-75.4
—-78.1
-82.2
-80.8
-79.9
-75.9
=715
-71.3
-71.2
-156.8
-160.4
-71.6
-83.2
-83.4
-82.9
-98.3
-156.5
-159.9
-94.3
-156.8
-98.6
-155.0
-82.7
-98.0
-156.3
-71.6

60.2
59.7
51.5
-57.2
52.7
54.7
57.3
59.2
56.0
53.8
60.4
56.5
51.8
59.5
60.0
-176.2
67.3
51.1
179.0
54.3
-179.5
—-55.2
-175.3
67.4
68.1
-56.3
-55.8
-58.0
-176.3
-54.6
-55.7
50.1

84.0
-122.6
164.3
-79.1
-98.2
172.2
86.3
85.6
-176.8
177.1
84.3
88.0
89.6
-124.4
-122.6
-50.5
69.8
92.5
-170.8
177.5
-171.7
177.7
-51.2
71.0
-35.5
-176.0
—-76.9
-87.5
-163.4
177.8
-175.5
91.7



caOoG15
ca0oG16
caOoG17
taO0G44
ca00G18
ca00G19
ca00G20
ca00G21
ca00G22
ca00G23
ca00G24
ca00G25

ctb2m-ca5
ceddp-cal-B
ceddp-cal-C
ttwlp-tal
ctb2m-cal-B
ctb2p-ce8
ctb2m-ce5
ceddp-cel
ctb2m-ce6-B
cedum-cal
ctwlp-cal
ceddm-ca2

108.0
108.4
108.6
109.1
109.6
111.1
112.0
112.7
113.7
117.8
135.2
141.3

24.3
-29.9
-22.3
-48.0

17.5
-26.4

24.9
-37.8

6.2

22.1

—65.3
4.9

44.2
68.3
63.3
22.5
50.2
67.3
43.7
69.6
53.7
—66.6
16.3
51.4

-8.4
-9.2

-19.2

50.3
7.7
6.9
-8.4
4.2

-11.8

15.1
46.1

-19.0

51.7
-117.7
-116.6
-113.5

55.9
-140.3

51.3
-128.7

156.8
129.9
-74.8
165.1

-98.0
—-65.9
-72.2
-87.9
-71.6
-155.8
-152.5
-158.8
-159.4
—-89.6
—73.2
-80.1

-55.3
48.4
514
80.1
52.0

-174.4

-57.6
67.6

-56.1
69.4
55.8
89.6

-11.7
104.2
95.6
75.0
91.8
-51.1
-88.8
70.7
-176.7
76.8
85.0
—68.4

% The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. The ¢4, ¢s, and g torsions are defined in
Table S1. The torsion angles ¢7, s, @9, and ¢;o are: Cu—013-C13-C12, 013-C13-C12-C11, Cu-C12-C11-011, HO13-013-Cu-011.
The atom labels are defined in Figure 5-

Table S10. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 38 Cu(L-aThr), conformers in
the O0-0o coordination mode®

name conformer AV 07 ¥3 ¥9 ®10 P14 Q15 Q16 Q17
taOo00o01 te3dm-te3dm 99.7 -56.2 68.3 -6.8 153.7 -56.1 68.2 -6.8 153.7
taO00002 te3dm-ttb2p-A 102.6 2.2 51.9 -13.3 -173.1 -59.3 68.3 -5.2 155.7
taO0003 te3um-te4dm-A 109.0 63.1 -69.3 -7.2 87.9 -52.8 68.2 -8.4 150.5
taOo0o04 te3dm-te4dm-A 1141 -56.7 68.8 -6.5 152.2 -46.3 71.5 -16.8 149.9
ta00005 te3dm-ttb2p-B 114.8 -59.8 68.3 -5.3 156.4 2.3 54.6 -13.9 -173.2
ta00006 te3dm-te4dm-B 116.2 -58.0 68.4 -5.9 154.1 -18.5 61.3 -15.8 167.6
taOoOo7 te4dm-tbt2p-A 117.9 3.7 51.2 -13.5 -176.4 -46.8 72.0 -15.5 150.5
taO0008 ttb2p-tth2p 118.2 -3.7 54.8 -11.2 -168.7 -1.7 57.8 -11.9 -170.0
ta00009 te4dm-tth2m 118.5 -13.1 56.4 -13.9 171.1 -47.0 72.2 -15.6 149.3
ta000010 te4dm-ttb2p-B 119.8 0.9 53.2 -11.8 -172.1 -20.1 61.7 -15.5 171.0
taOo0o011 tbt2p-tedup 122.1 -8.7 58.1 -7.8 -158.1 48.9 —68.5 19.0 -156.6
taO00012 te3dm-tedup 122.5 —-60.2 66.8 -5.9 161.0 52.1 —68.7 16.4 -159.9
ta000013 te3um-te4dm-B 122.7 62.2 -69.7 -7.3 89.1 -42.8 70.7 -17.0 145.8
taO00o014 te3um-tth2p 122.8 63.6 -72.0 -0.2 82.9 3.8 54.8 -12.7 -172.6
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ta000015
ta000016
ta000017
ta000018
ta000019
ta000020
ca0o00o1
ca00002
ca00003
ca0o0004
ca0o0005
ca0o0006
ca0o00o07
ca0o0008
ca00009
caO00010
caOo00o011
caOo00o012
caO00013
caO00o014
caOo00o015
caO00016
caOo0o017
caOo00018

tbtlm-te4dm
ttb1m-ttb2p
te3um-tedup
tbtlm-te3um
tth2p-ttwim
te3dm-ttwlm
ce3um-cth2m-A
ce3um-cthlp
ctb2p-ctb2p-A
ce3um-cth2m-B
ctblp-ctwlp-A
ce3um-ctb2m-C
ctb2m-cth2m-A
ctb2m-ctb2m-B
ctblp-ctwlp-B
cedup-cth2m-A
cedum-ce4um
ctb2p-ctb2p-B
cedup-ctb2p
ctb2p-ctb2p-C
cedup-cth2m-B
cedup-ctb2m-C
cedum-ctb2m
cht2m-ce4um

124.5
1255
132.0
134.1
137.8
138.0
141.1
152.8
154.4
156.1
156.8
158.6
161.9
163.5
164.0
164.5
165.8
170.2
170.7
170.9
177.7
178.0
179.7
182.9

-54.9
0.9
71.6
66.8
0.1
-55.9
-13.8
61.8
1.5
75.5
-14.0
74.0
24.6
-10.4
-13.8
25.3
59.0
6.9
3.4
3.6
23.6
21.9
21.0
4.6

67.8
53.0
—68.7
—67.3
53.7
67.7
62.6
-77.9
95.7
—-66.0
-58.7
—-64.8
44.6
60.6
-58.6
43.8
-77.3
53.3
54.1
55.0
44.9
46.2
46.5
61.3

-8.1
-12.7
1.3
-9.0
-12.0
7.6
-11.2
13.0
-12.6
-6.8
1.2
-10.8
-8.1
-12.4
5.9
—7.4
17.4
-12.4
=12.7
-12.5
—=1.7
-7.5
-9.5
-9.8

154.8
-168.0
70.7
83.8
-165.2
156.7
129.1
74.8
-170.2
67.3
—-49.7
72.7
50.6
136.3
-173.4
49.9
77.0
-179.7
-176.5
-171.9
52.1
53.8
56.6
105.6

19.1
10.7
47.6
16.8
-71.8
-72.2
75.8
27.6
-0.3
-20.0
-59.7
16.0
-20.3
22.5
-63.3
45.8
35.0
-25.9
31.6
-2.8
29.2
21.3
44.3
60.0

—-63.4
-58.9
-68.1
—-62.7
39.3
43.9
—-65.3
—-66.2
56.7
68.7
29.2
50.6
68.3
46.9
20.7
—67.4
—-69.8
72.3
—69.8
59.8
—66.4
—65.6
—70.6
-71.1

9.6
141
18.4

9.5
34.1
30.8
-8.2
11.8

-12.4
-11.2
49.8
-11.7
-12.8
-9.5
50.3

9.8
191
-9.2

6.8

-14.0
17.2
16.7
14.3
21.9

151.7
163.1
-153.0
150.7
160.3
158.0
67.4
-139.5
-167.5
125.1
-110.2
64.0
127.9
51.7
-84.2
-155.7
104.3
-138.8
-125.3
-167.6
-141.7
-133.3
112.8
80.4

% The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. The @7, ¢s, @e, and g1 torsions are
defined in Table S2. The torsion angles @14, @15, @16, and @7 are: Cu—023-C23-C22, 023-C23-C22-C21, Cu-C22-C21-021, HO23-
023-Cu-021. The atom labels are defined in Figure 5.

Table S11. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 13 Cu(L-aThr), conformers in
the Oo0-No coordination mode®

name conformer AV 07 ®8 09 ?10 P18 P19 ?20
taOoNo1 teddp-tap 108.5 -31.2 68.3 -8.1 -117.4 55.1 -31.1 -140.6
caOoNo1l ctblp-cem 157.9 -9.8 —-61.5 7.0 -176.3 145.3 -13.1 89.8
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taOoNo2
caOoNo2
taOoNo3
taOoNo4
caOoNo3
taOoNo5
caOoNo4
caOoNo5
caOoNo6
taOoNo06
taOoNo7

te3um-tep
ce3um-cep
teddp-tep
teddm-tep
ce3um-cem
tth2m-tep
ctb2m-cep
ceddm-cem
ceddp-cep
ttb2m-tem-A
ttb2m-tem-B

158.9
165.4
170.3
172.4
173.7
177.6
180.3
181.3
181.4
182.4
187.8

69.5
66.2
—-43.2
—48.7
62.8
21.7
23.0
-43.2
-44.8
-8.3
22.8

-72.9
-76.0
68.9
68.4
—75.3
44.6
444
69.8
70.0
56.6
43.9

5.9
111
-0.6
-3.6

4.7
-9.3

-10.7
-5.0
-3.1

-14.2

-10.4

68.9
70.2
-129.2
159.7
79.3
57.6
55.9
145.5
-121.9
178.3
57.3

144.7
150.9
140.1
140.6
156.3
144.1
152.1
150.7
156.7
153.6
157.5

-12.4
-15.1

-9.7

-9.8
-15.5
-12.5
-15.2
-14.4
-15.9
-13.8
-15.3

-152.5
-1515
-156.0
-156.7
112.0
-154.6
-150.5
96.6
-142.3
111.8
116.9

% The conformers are depicted in Figure S1. The reference energy value Vo

is given in Table S1. The g7, @s, @9, and g1 torsions are
defined in Table S2. The torsion angles g1, @19, and ¢z are: Cu-N21-C22-C21, N21-C22-C21-021, HO23-023-Cu-N21. The atom
labels are defined in Figure 5.

Table S12. Characteristic torsion angles (°) and B3LYP/BSO0 relative electronic energy AV (kJ mol™) of 4 Cu(L-aThr), conformers in the
No-No coordination mode®

conformer

AV

name P11 P12 P13 P18 P19 ¥20
caNoNol cep-cep 223.9 153.4 -15.3 -146.8 153.7 -15.4 -146.8
taNoNo1l tep-tep 227.1 150.5 -14.4 -152.0 150.5 -14.4 -151.7
caNoNo2 cem-cem 229.8 150.9 -14.5 100.5 152.0 -14.7 101.7
taNoNo2 tam-tam 257.0 108.0 1.4 171.2 104.3 3.7 170.7

%The conformers are depicted in Figure S1. The reference energy value Vy is given in Table S1. The @11, @12, and g13 torsions are defined
in Table S3. The ¢1g, @19, and ¢y torsions are defined in Table S5.
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Table S13. Means and standard deviations (in parentheses) of B3LYP/BS0 Cu—donor in-plane bond lengths (in A) and six valence angles
(in degree) around the copper atom in a number of conformers (n) of trans- and cis-Cu(L-Thr), conformers in six possible coordination
modes.

Internal G-G No-G 0Oo-G 0o0-0o0 0Oo0-No No-No
coordinate trans Cis trans Cis trans Cis trans cis trans cis trans cis
n 35 22 16 16 39 23 13 15 7 6 1 3
Cu—Nam 2.04(1) 2.068(9) 2.00(3) 2.02(4) 2.000 2.04(3)
Cu—Ngan' 2.033(5) 2.064(7) 2.05(1) 2.06(2) 2.03(1) 2.034(8) 1.992(3) 2.01(2) 1.998 2.04(4)
Cu-0 1.94(1) 1.942(1) 1.91(1) 1.90(2) 1.90(1)  1.92(4) 1.90(1)  1.92(1)

Cu-O' 1.932(7) 1.936(7) 1.924(9) 1.95(2) 1.889(6) 1.90(3)

Cu—On 1.94(1) 1.92(2) 2.03(1) 2.11(3) 2.02(2) 2.09(6) 2.04(1) 2.08(5) 2.087 2.11(4)
Cu-Oy' 2.05(6) 2.06(3) 2.022(7) 2.08(5) 2.03(1) 2.04(6) 2.087 2.03(8)

Nam-Cu-O  83.6(9) 82.3(8)
Nam—Cu-O' 84.2(6) 82.7(4) 83.7(9) 83(1) 83.9(8) 83.29)

Nam-Cu-Nam' 177(3)  100(1)  175(3) 104(2) 1771 104.3(8)
Nam-Cu-O'  96.1(6) 176(2)  95.3(9) 170(3)

Nam—Cu-O  96(1)  176(2) 94(1)  167(5) 166(3)  94.2(9)

Nam'—Cu-O,' 825(7) 83(1) 817  83(1)
Nam'—Cu-Of, 99(2)  169(11) 171(2)  93(1) 96(1) 170(1) 98.7  172.2(9)
Nam-Cu-Op, 83(1)  82(1) 815  82(1)
Nam-Cu-Oy' 98.1  170(3)
O-Cu-O' 177(2)  95.5(4) 174(3)  98(3) 172(5)  100(4)

On-Cu-O 93(1)  91(3) 93(1) 91(3)  93.9(8)  94(2)

On-Cu-0' 173(3)  92(2)  90(2)  160(10)  89(3) 154(13)

0-Cu-Oy' 94(1) 94(2)

O-Cu-Oy' 85(1) 150(17) 89.5(8)  173(5)

Onr-Cu-Oy 172(5)  87(5) 169(6) 89(2) 179.4 91(2)
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Table S14. Means and standard deviations (in parentheses) of B3LYP/BS0 Cu-donor in-plane bond lengths (in A) and six valence angles

(in degree) around the copper atom in a number of conformers (n) of trans- and cis-Cu(L-aThr), conformers in six possible coordination

modes
G-G No-G 0o-G 0o0-0o0 0Oo0-No No-No

Trans cis trans cis trans cis trans cis trans cis trans cis
n 68 45 15 15 44 25 20 18 7 6 2 2
Cu—Nam 2.04(1) 2.07(1) 2.00(3) 2.01(2) 2.002(1) 2.024(2)
Cu—Nam' 2.037(9) 2.068(9) 2.05(1) 2.06(2) 2.04(1) 2.04(1) 2.00(2) 2.007(2) 2.003(1) 2.025(3)
Cu-O 1.93(1) 1.94(1) 1.91(2) 1.90(2) 1.89(1) 1.91(2) 1.89(2) 1.92(2)
Cu-O' 1.930(8) 1.935(8) 1.94(1) 1.92(2) 1.92(1) 1.96(5) 1.888(4) 1.91(2) 2.200
Cu-0Oy, 2.06(3) 2.03(4) 2.12(6) 2.01(2) 2.09(5) 2.06(4) 2.08(5) 2.08(4) 2.126(7)
Cu-Oy' 2.02(1) 2.09(8) 2.07(5) 2.08(3) 2.08(4) 2.126(6)
Nam—Cu-O 84.0(8) 82.4(6) 83.8(8) 83(1)
Nam—Cu-O"  84.2(8) 82.7(5) 83.8(8) 83(1)
Nam—CU—Nam'  177(2) 99.7(8) 177(2)  103(1) 175(2) 106.5(1)
Nam—Cu-O' 96.0(8) 176(2) 95.3(8) 171(2) 94(2) 165(9)
Nam—Cu-O 95.9(6) 176(2) 167(4) 95(2)
Nam—Cu-Oy' 171(8) 94(3) 82(2) 83.1(6) 81.6(1) 83(1)
Nam—Cu-Oy, 98(1) 167(13) 97.3(7) 170(2) 98.8(4) 166.6(7)
Nam—Cu-Oy, 83(1) 82.4(6) 81.4(3) 83(1)
Nam—Cu-Oy' 98.8(6) 167.0(7)
O-Cu-0O' 177(2) 95.5(4) 174(3) 100(6) 172(4) 101(4)
Op—Cu-0O 92(2) 89(4) 92.9(8) 90(4) 92(3) 92(3)
Op—Cu-0O' 172(3)  93(3) 90(3) 156(25) 89(2) 155(9)
O'-Cu-Oy' 93(1) 92(3)
O—Cu-0Oy' 86(2) 152(18) 91(2) 173(6)
Op—Cu-Oy 173(4) 89(7) 170(5) 89(1) 174(6) 89(1)
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Table S15. The most stable vacuum trans and cis Cu(L-Thr), and Cu(L-aThr), conformers in the six coordination modes, which were the
starting structures for B3LYP/BSO0 geometry optimization using PCM, their corresponding aqueous minima, and their relative vacuum
electronic energies, and relative aqueous electronic and Gibbs free energies (AV and AG, in kJ mol™*)?®

Cu(L-Thr), Cu(L-aThr),

aqueous aqueous
ng]l]ﬂgrr?ner AVyaeum ~ conformer / AVuater  AGwater co\ﬁ%limr AVyaeum ~ conformer / AVwater  AGuwater

mode* mode*
G-G G-G
tel-tel 0.0 0.0 0.0 te8-te8 7.4 -6.4 -0.3
tel-te8 7.0 1.5 3.1 tel-te8 8.6 2.2 6.0
tel-ta6 10.5 6.1 3.9 tel-tel 10.5 11.0 12.2
ta5-tel 10.9 4.3 4.6 te8-tal 16.5 2.7 7.6
te3-ta5 (X-ray)" 6.4 2.9  te8-tab 16.9 4.8 6.5
tel-te6 13.8 12.5 11.0 cal-cal 51.1 16.6 14.8
cel-cel 43.8 5.5 3.7 cel-cal 51.7 15.2 19.1
cel-cal 49.5 114 13.3 ce8-cal 52.0 6.5 10.7
cel-ca5 51.0 8.8 10.8 cel-cel 53.2 15.5 16.9
cel-ca6 51.9 10.8 10.8 cel-ce8 55.2 7.1 12.0
cel-ce8 54.6 6.8 9.6 ce8-ce8 56.9 -11 4.4
ce8-ce8 65.0 8.7 13.9
No-G No-G
tap-tel 41.3 44.8 41.1 tap-tal 54.1 50.0 52.9
tap-tal 56.1 53.5 55.3 tap-ta3 59.2 50.2 51.5
tap-ta2 61.4 tap-ta3 55.0 52.2 cap-ca3-A 81.4 50.3 54.8
cap-ca4 62.8 36.9 44.5 cap-ca3-B 85.6 52.4 60.2
cap-ca2-A 75.0 cap-ca2 65.8 76.0 cam-ca3 94.8 46.6 53.8
cap-ca3A 82.8 cap-ca3 44.8 55.6 cap-cal 104.8 80.7 87.0
cap-ce6 84.1 cal-ce6 / G-G 23.7 21.2 cep-cel 119.0 57.2 60.3
cap-ca2-B 85.2 cap-ca3 44.8 55.6 cep-ce8 119.4 49.6 534
cap-ca3-B 89.7 54.5 64.1 cep-cal 122.6 55.7 58.4
cap-ca3-C 91.7 52.6 53.1 tem-tal 127.5 58.6 61.9
tem-tel 116.7 51.6 49.8 tep-tel 130.0 59.5 60.1
tep-tel 117.1 50.2 48.5 tem-tel 130.4 61.1 63.9
Oo-G Oo-G
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te4dm-tel-A
tht2p-tel-A
ttwlm-tel
teddm-te8
teddm-tab
ctwlm-cel
cbtlm-cal
ctwlm-cal
ctwlm-ca6
ctwlm-cab
00-00

teddm-te4ddm-A
teddm-te4ddm-B

tbt2p-te3dm
tbt2p-tbt2p

tbtdm-te4dm
tbt2p-te3um

ce3um-ctblm
ctb2m-ctwlm-A
cbt2m-ctblm
ctb2m-ctwlim-B

ce3um-ctblp

0Oo0-No
cht2p-cap
cbtlm-cem
te3um-tep
ttwlm-tem
teddp-tep
ctwlm-cem
te4dm-tep
te4dm-tam
ce4dm-cem
ctb2m-cep

49.4
535
56.6
57.2
60.1
86.5
86.7
90.9
94.2
94.6

955
107.7
112.4
117.3
117.3
122.1
126.8
137.7
150.7
151.4
154.2

96.2
151.2
151.5
159.9
162.3
162.7
163.4
169.5
169.8
173.0

ttw2m-tel
tht2p-tel

ttw2m-te8
ttw2m-ta5

te3dm-te3dm
te3dm-teddm
tbt2p-ttwlim
tbt2p-tbt2p

tbt2p-te3um
ce3um-ca3 / Oo-G
ce3um-ce4dm
ce4dm-ca3 / Oo-G

ce3um-ce3up
ce3um-ce3up

tem-ta3 / No-G

ttw2p-tep

ttw2m-tep

ctb2m-cep

54.8
56.8
57.6
56.7
59.1
60.3
69.3
65.9
66.0
64.1

109.4
113.6
115.4
117.1
116.6
118.3

65.7
118.6

2.7
123.9
123.9

98.9

56.0
104.9
109.4
109.5
108.9
109.4
109.8
110.4
111.3

48.8
47.9
50.9
57.4
56.2
59.1
75.9
61.5
62.9
62.2

104.1
106.0
109.4
108.7
113.9
110.5

63.7
111.5

69.1
121.1
121.1

98.2

56.5
102.4
109.4
107.9
107.1
107.8
106.7
107.5
105.8
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teddm-te8
tth2p-te8
teddm-tel
tth2p-tel
tth2m-te8
ce3um-cal
ce3um-ce8
ce3um-cel
ctb2m-cal-A
ce3um-ca6
00-00
te3dm-te3dm
te3dm-tth2p-A
te3um-teddm-A
te3dm-teddm-A
te3dm-ttb2p-B
te3dm-te4dm-B
ce3um-ctbh2m-A
ce3um-ctblp
ctb2p-ctb2p-A
ce3um-ctb2m-B
ctblp-ctwlp-A
ce3um-cth2m-C
cht2m-ce4um
0Oo0-No
teddp-tap
ctblp-cem
te3um-tep
ce3um-cep
teddp-tep
te4dm-tep
ce3um-cem
tth2m-tep
ctb2m-cep
ce4dm-cem

55.6
56.8
57.1
57.3
57.5
89.6
92.2
925
955
99.8

99.7
102.6
109.0
114.1
114.8
116.2
141.1
152.8
154.4
156.1
156.8
158.6
182.9

108.5
157.9
158.9
165.4
170.3
172.4
173.7
177.6
180.3
181.3

tth2m-te8
te3dm-tel
tth2am-tel
te4dm-te8

ctb2m-cal

te3dm-te3um

ce3um-ce4dm
ce3um-ce4up
cht2m-cth2m
ce3um-ce4dm
ceddp-cal / Oo-G
ce3um-ce4dm
cedum-ctb2m

ce3dp-cal / Oo-G
tem-ta3 / No-G

te3dp-tep

cht2m-cep
ctw2m-cem

52.9
55.5
61.3
63.7
52.9
64.7
58.7
66.9
71.9
69.1

110.8
114.0
114.3
116.8
117.8
116.8
123.3
123.1
129.8
125.9

75.9
125.9
135.3

68.9

58.4
110.0
111.2
114.1
114.3
114.5
116.8
117.7
115.8

54.0
53.0
59.4
59.3
54.0
64.6
58.7
64.3
67.9
68.9

104.5
105.4
111.9
110.8
111.0
110.8
112.7
120.1
119.5
120.8

74.0
120.7
125.0

69.3

59.5
109.1
110.3
111.7
113.3
114.7
112.8
112.5
113.2



No-No No-No

cap-cap 99.7 cap-cal / No-G 57.6 58.3  cep-cep 223.9 109.7 112.9
cep-cep 211.7 101.9 101.2  tep-tep 227.1 112.6 113.4
cem-cem 212.8 105.5 105.1 cem-cem 229.8 113.9 112.4
tep-tep 212.8 104.0 103.7 tam-tam 257.0 ta3-ta3 / G-G 19.0 25.4
 The conformers are defined in Figure S1 and Tables S1-S12. The reference energy values are those of the Cu(L-Thr), tel-tel conformer:
Vvacuum= —1071.76257129 a.u., Viater= —1071.80072926 a.u., Gyater= —1071.586956 a.u.
® The conformers with Hy, in the carboxylate group are denoted in italics.
° The names of the PCM optimized aqueous conformer and coordination mode are written only if the starting conformation and/or
coordination mode changed during geometry optimization.
9 The starting conformer from the X-ray crystal and molecular structure (Ref. 17).
Table S16. The most stable B3LYP/BS0 vacuum trans and cis Cu(L-Thr), and Cu(L-aThr), conformers in the six coordination modes,
which were the starting structures for the B3LYP/BS1 geometry optimization in the gas phase and in aqueous solution using PCM, and
their corresponding B3LYP/BSL1 relative electronic and Gibbs free energies (AV and AG, in kJ mol )¢
Cu(L-Thr), Cu(L-aThr),
starting conformer AVyacuum AVuwater ~ AGuwater starting conformer AVyacuum AV water AGuwater
G-G G-G
tel-tel 0.0 0.0 0.0 te8-te8 6.0 -5.7 0.8
te3-ta5 (X-ray)" - 6.4 5.2 cal-cal 55.1 20.8 22.9
cel-cel 41.0 5.0 4.3 No-G
No-G tap-tal 56.3 53.3 57.1
tap-tel 41.8 45.5 47.1 tem-tal 134.7 67.6 73.0
cap-ca4 70.5 44.4 54.5 cap-ca3-A 84.4 57.5 62.6
Oo-G Oo-G
te4dm-tel-A 46.9 52.3 47.4 te4dm-te8 524 51.0 50.4
ttw2m-tel
ctwlm-cel 84.5 60.4 59.9 ce3um-cal 93.1 68.9 70.2
0Oo0-0Oo0 Oo0-0Oo0
te4dm-te4dm-A 90.7 104.3 99.6 te3dm-te3dm 95.3 106.7 100.8
te3dm-te3dm ce3um-cth2m-A 139.2 120.0 114.2
ce3um-ctblm 131.8 68.6 65.7 ce3um-ce4dm
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Oo-No
ctb2p-cap

te3um-tep

No-No
cap-cap

cep-cep
tep-tep

93.9

155.1

89.9

222.2
220.8

ce3um-ca3/00-G

98.0 98.1
110.2 110.4
59.8 60.7
cap-cal/No-G

113.7 113.1
114.3 116.5

Oo-No
teddp-tap

ctblp-cem

te3um-tep
ce3um-cep

No-No
cep-cep
tep-tep

114.3

134.7
tem-tal/No-G
164.2
172.9

237.1
237.8

70.7 72.4
ce3dp-cal/Oo0-G
67.1 70.2
tem-ta3/No-G
116.2 115.7
118.0 117.6
122.4 125.1
123.8 126.2

% The conformers are defined in Figure S1 and Tables S1-S12. The reference B3LYP/BS1 energy values are of the Cu(L-Thr), tel-tel
conformer: Vyacuum= —2516.37645582 a.u., Viyater= —2516.41165205 a.u., Gyater= — 2516.199097 a.u.

® The conformers with Hy, in the carboxylate group are denoted in italics.

¢ The names of the B3LYP/BS1 vacuum and/or PCM optimized aqueous conformers and coordination mode are written under the relative

energy value only if the starting conformation and/or coordination mode changed during geometry optimization.

¢ The starting conformer from the X-ray crystal and molecular structure (Ref. 17).
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Table S17. Imaginary frequencies, v (cm™), of the TS structures calculated by DFT/B3LYP and
MP2 with the BS0, BS1, and BS2 basis sets, and the Qunnel factor calculated using Eq. 2.2

B3LYP/BSO B3LYP/BS1 B3LYP/BS2 MP2/BS2
TS )4 Qtunnel 14 Qtunnel 14 Qtunnel 14 Qtunnel
Cu(L-aThr),
TS1 7891 1.006 71.9i 1.005 78.2i 1.006
TS2 78.1i 1.006 75.7i 1.006 76.8i 1.006
TS3 3191 1.001 25.4i 1.001 23.71 1.001
TS4 35.0i 1.001 30.5i 1.001 35.71  1.001
TS transescis 46.61 1.002 67.8i 1.005 52.1i 1.003 43.7i 1.002
TS ransescisa 68.91 1.005 88.5i 1.008 71.9i 1.005
TS6 39.6i 1.002 40.7i 1.002 34.0i 1.001
TS5 4391 1.002 47.0i 1.002 46.0i 1.002

TS" ransescis 192.7i  1.037 177.3i 1.031 217.7i 1.048  222.5i 1.050
TS"ransocisa  213.71  1.046 207.5i 1.043 23881 1.058

TSo0G.2 76.2i 1.006 63.6i 1.004 65.2i 1.004 97.3i 1.009
TS000G.3 80.8i 1.006 60.7i 1.004 67.51 1.004
Cu(L-Thr),

TStransscis, 1 229.0i 1.053 210.2i 1.044 21011 1.044 230.1i 1.053
T Stransescis,2 181.1i 1.033 179.8i 1.032 25271 1.065 225.7i 1.051
TS7 87.0i 1.007 83.4i 1.007 82.8i 1.007 87.0i 1.007
TS0006G,1 43.9i 1.002 33.3i 1.001 39.1i 1.002 61.4i 1.004

& The TS structures are illustrated in Figures S2 and S3, and their corresponding minimum structures
are given in Table 6.
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