TABLE S1. DFT(B3LYP)/6-311++G(d,p) and MP2/6-311++G(d,p) optimized structural parameters and experimental geometries for the two conformers of

nicotinamide®
Parameter Theoretical Experimental " Parameter Theoretical Experimental ”
E Z E A
X-ray Neutron X-ray Neutron
DFT MP2 DFT MP2 " giffraction _diffraction DFT  MP2 DFT — MP2  giffiaction _diffraction
Bond length / pm Bond length / pm
Ni-C, 133.5 1344 1333 1342 133.7 134.1 Cs5-Cg 139.5 140.1 1393 139.9 137.5 138.3
N;-Cs 133.6 1344 1338 1345 133.2 133.8 Cs-Hy 108.4 108.6 108.3 108.6 93.0 108.2
C,-Cs 139.9 140.3  140.1 1403 139.0 138.4 Ce-Hyo 108.6 108.8 108.6 108.8 100.0 107.7
C,-H; 108.7 108.8  108.5 108.7 93.0 107.4 Ci-Np, 136.9 1375 1373 137.8 132.9 133.7
C5-Cy 139.7 140.0 139.6 140.0 137.9 138.8 C =05 122.0 1222 1219 122.1 123.4 123.0
C5-Cpy 150.3 150.1  150.2 150.0 149.8 149.2 Ni-His 100.6  100.8  100.7 100.9 89.0 100.0
C4-Cs 138.8 139.4  139.1  139.7 137.6 138.5 Ni-His 100.9 101.1  100.9 101.1 89.0 101.5
C4-Hg 108.3 108.6  108.5 108.7 102.0 109.2
Bond angles / ° Bond angles /°
C,-N;-Cq 1174 1169 117.5 117.0 117.3 118.0 C4-Cs-Hyg 1212 121.1  121.1 121.1 121.2 121.5
N;-Cr-C5 123.9 123.8 123.8 123.8 1233 123.1 Ce-Cs-Hyg 120.3  120.1 1204 120.1 120.6 120.2
N;-C»>-H; 115.2 115.7 117.1  116.8 117.3 1154 N;-Cs-Cs 1234 123.7 1235 123.7 123.7 123.1
C;-C,-H; 120.8 1205  119.1 1194 119.1 121.5 N;-Cs-Hyo 116.0 1159 116.1 115.9 112.3 116.5
C,-C5-Cy 117.7 1184 117.8 1185 117.7 118.0 Cs-Cs-Hyo 120.5 1204 1204 120.4 123.9 120.4
C-C5-Cyy 123.9 122.8  118.1 118.4 123.8 124.1 C;3-Cy1-Nyp» 116.5 115.0 116.1 114.6 117.9 117.8
Cs-C5-Cy, 118.3 118.7 124.0 123.1 118.5 117.9 C;5-C11=0y5 121.5  121.8 1219 122.1 119.1 119.7
C;-C4-Cs 118.9 1183 1189 1183 119.8 119.5 N2-C11=0s5 122.0 1232 122.1 123.2 123.0 122.5
C;-C4-Hg 119.0 119.6 121.0 120.8 117.9 118.5 Cy1-Nyp-Hys 1219 1189 121.2 118.4 120.1 121.3
Cs-C4-Hg 122.1 122.1  120.1 120.9 122.4 122.0 C11-Ni>-Hys 116.7 115.6 116.2 1153 122.5 118.5
C4-Cs5-Cq 118.5 118.8 1185 118.8 118.2 118.3 H3-Njp-Hyg 117.8  116.7 1173 116.3 - 119.1
Dihedral angles / ° Dihedral angles / °
Ce-N;-C,-Cs -0.1 0.0 -0.8 -0.7 - 0.1 C4-C5-Cy1-Np2 -161.9 -1514 -243 -333 - -158.5
C¢-N;-C-H; 178.2 1782  179.2 179.2 - 179.0 C4-C;5-C1 =055 19.0 304 154.6 144.8 - 21.0
C,-N;-C-Cs -0.8 -1.1 0.1 0.1 - -1.1 C5-C4-Cs-Co 0.5 -0.1 -0.2 -0.2 - 1.6
C,-N;-C4-Hyg 179.5 179.6 -179.6 -179.6 - 178.7 C;-C4-Cs-Hyg -179.6  -179.7 179.2 179.2 - -179.5
N;-C,-C5-Cy 1.2 1.1 1.0 0.8 - 0.4 Hs-C4-C5-Cs -1793 -1793 -1783  -1784 - -177.0
N;-C>-C5-Cy 179.6  -1799 179.7 -180.0 - 179.0 H;-Cy-Cs.Hy 0.6 1.0 1.1 0.9 - 2.0
H;-C,-C5-Cy -177.0  -177.0 -179.0 -179.1 - -177.5 C4-Cs-C¢-N, 0.6 1.2 0.4 0.3 - -0.2
H;-C,-C5-Cyy 1.4 2.0 -0.4 0.1 - 1.2 C4-Cs-Cs-Hy -179.7 -179.5 -179.9 -180.0 - -180.0
C,-C;5-C4-Cs -1.3 -1.0 -0.5 -0.4 - -1.7 Ho-Cs5-C¢-N; -179.3 -179.2 -179.0 -179.0 - -179.1
C,-C;5-C4-Hi 178.5 1783 177.6 1779 - 176.9 Hy-Cs-Ce-Hy 0.4 0.1 0.7 0.7 - 1.1
C11-C5-C4-Cs -179.8  180.0 -179.71 -179.5 - 179.6 C;-Cy1-Np-Hys 170 249  -205 -26.4 - 11.3
C11-C5-Cy-Hg 0.0 -0.7 -1.0 -1.3 - -1.8 C;3-C-Np-Hyy 175.1 1713 -174.0 -170.8 - 178.6
C,-C5-Cy-Np 19.7 29.6 1572 147.6 - 229 0,5=C;;-Njp-Hy;3  -163.9 -157.0 160.6 155.6 - -168.1
C,-C;5-C1 =05 -159.4  -148.6 -240 -344 - -157.7 0,5=C;-Nj2-Hy4 -5.7  -10.5 7.2 11.2 - -0.8

* See Scheme 1 for atom numbering.

b Crystal data [23].
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TABLE S2. Definition of internal coordinates used in the normal coordinate analysis of

nicotinamide.
Definition” Approximate
description
S V(N-Cy)+v(C4-Cs) vring 1
S;  V(N;-Cy)-v(C4-Cs) v ring 2
S; v(Cy-C3)+v(Cs-Cy) vring 3
Ss V(Cy-C3)-v(Cs-Cy) v ring 4
Ss v(C5-Cy)+v(Ce-N)) vring 5
Se  V(C3-Cy)-v(Ce-N)) Vv ring 6
S; v(Cs-Cy) v(C-C)
Ss V(Cy-Hy)+v(Ce-Hyg) v(C-H)’1
So  v(Cy-H;)-v(Ce-Hy) v(C-H)2
St V(Cy-Hg)+V(Cs-Ho) v(C-H)’1
Sit v(Cy4-Hg)-v(Cs-Hy) v(C-H)’2
Sz V(C1=0y5) v(C=0)
Siz v(Cy-Nyp) V(C-N)
Sia V(Nip-Hy3)+v(Nip-Hyg) V(NHy)s
Sis V(Nip-Hy3)-v(N1»-H,4) V(NH,)as
Sis 8(C-N;-Cg)-8(N-C-C5)+8(Cy-Cs-C4)-0(C5-C4-C3)+8(C4-C5-C)-8(C5-C»-N)) dring 1
Si7 6(H7'C2'N1)'8(H7'C2'C3)+6(H10'C6'C5)'8(H10'C6'N1) S(C'H)’ 1
Sis 8(H7-C5-N)-8(H;-C,-C3)-8(H-Cy-Cs)+8(H,-Cs-N)) 8(C-H)2
Sio 8(Hs-C4-C5)-8(Hs-Cy-Cs)+0(Ho-Cs-Cy)-6(Ho-Cs-Cy) 3(C-H)’1
Sy 8(Hg-C4-C3)-8(Hs-Cy-Cs)-8(Ho-Cs-Cy)+0(Hy-Cs-Cg) O(C-H)*2
Sa - 8(Cy1-C5-Cy)-8(C,1-C5-Cy) w(C-C)
S2 28(Cy-N;-Cg)-0(N;-Cg-Cs)-0(C-C5-C4)+28(C5-C4-C5)-8(Cy-C3-C,)-8(C5-Co-N)) dring 2
Sa3 8(N;-Cs-Cs)-8(Co-C5-Cy)+8(Cy-C5-C,)-8(C5-C5-Ny) dring 3
Sas 8(015=C;1-N})-8(0,5=C;-C3) 3(C=0)
Sys 20(Nj,-C;1-C3)-0(015=C;-N},)-0(0,5=C;-C5) 8(C-C-N)
Sz 28(H;3-Np-Hys)-0(H3-Ny5-Cy)-8(H 4-N»-Cy ) &(NH,)
Sa7 8(Hj3-Njp-Ciy)-0(H4-Ny,-Cyy) w(NH,)
Sas TN }-Cy-C;3-Cy)-T(Cy-C3-Cy-C5)+T(C3-Cy-C5-Cg)-T(C4-C5-C4-N ) +1(C5-C4-N;-C,) Tring 1
-T(C¢-Ni-C,-Cs)
Sz9 2T(N}-Cy-C3-Cy)-T(C5-C;-C4-Cs)-T(C3-C4-Cs-C)+21(C4-C5-C-N))-1(C5-C4-N,-C,) Tring 2
-T(C¢-Ni-C,-Cs)
S50 T(Cy-C3-C4-Cs5)-T(C5-C4-C5-Cg)+1(C5-C4-N;-C,)-1(C4-N,-C,-C5) Tring 3
S31 T(Ols'cl1'N12'H13)+T(015'C11'N12'H14) ™(C-N)
S 1(045-Cy1-C5-Co)+1(045-Cy1-C5-Cy) ©(C-C)
Sz W(Cii-(N1p-Hyy)-Hys) Y(NH,)
Sss Y(Hs-(C4-C3)-Cs)+y(Ho-(Cs-Cy)-C) WC-H)’1
S35 Y(Hg-(C4-C;3)-Cs)-y(Ho-(Cs-C4)-Cs) Y(C-H)’2
Ss6  Y(H7-(Cp-Ny)-C3)+y(H,p-(Cs-Cs)-Ny) YC-H)’1
S37 Y(H7-(Cp-Ny)-C3)-y(H;-(C4-Cs)-N)) YC-H)’2
Sis Y(C11(C5-Cy)-Cy) C-C)
S39  Y(0,5=(C11-N1»)-C5) WC=0)

*See Scheme 1 for atom numbering.; s, symmetric; as, anti-symmetric. Normalizing factors (N) are not

, , where j refers to the internal coordinate S i= ZC S
J -

provided; they can be calculated as N= z % ‘

1

and ; are the primitive internal coordinates: v, bond stretching; 8, bending; v, rocking; w, wagging; T,
torsion.
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TABLE S3. DFT(B3LYP)/6-311++G(d,p) calculated wavenumbers and intensities, and normal coordinate analysis for
nicotinamide (conformer E)*

Approximate Calculated Intensity PED¢
Description Wavenumber”

v(NH,)as 3568 43 S15(99)
Vv(NH,)s 3446 48 $14(99)
v(C-H)’1 3074 5 S10(91)
v(C-H)**2 3059 8 Su(87)
v(C-H)’1 3029 9 Ss(60)+S9(33)
v(C-H)2 3018 21 Se(65)+S5(35)
v(C=0) 1726 369 S1277)
v ring 1 1609 39 S1(43)+85(14)+S2(12)+85(10)
S(NH,) 1601 142 S26(88)
vring 5 1587 6 S3(35)+S5(32)+815(13)
3(C-H)2 1490 2 S15(26)+516(25)+S6(20)
8(C-H)’1 1431 29 S17(33)+S4(19)+S,(14)
V(C-N) 1348 216 S13(30)+S7(18)+S4(14)+S15(13)+5,7(10)
3(C-H)’1 1343 11 S17(46)+510(24)
v ring 4 1273 8 S2(35)+S6(27)+84(24)
v ring 6 1212 11 S15(31)+56(20)+S20(16)
3(C-H)2 1141 15 S20(14)+S,6(12)+5,(10)
v ring 2 1118 4 S20(38)+S55(24)+S5(11)
w(NH,) 1070 6 S27(54)+813(24)+S15(10)
v ring 3 1046 1 S3(23)+S1(19)+84(18)+S5(12)+S,5(10)
S ring 1 1027 10 S16(68)+S6(12)
Y(C-H)*2 1002 1 S35(99)+857(15)
YWC-H)2 976 1 S37(66)+S34(19)+S35(11)
Y(C-H)’1 935 1 S36(75)+S34(13)+S37(19)
YC-H)’1 833 10 S34(41)+S30(17)+S35(14)+S25(11)
v(C-C) 771 5 S23(34)+57(20)+S5(12)
C=0) 741 42 S30(49)+534(21)+831(13)+S36(10)
T ring 1 711 17 S25(100)
3(C=0) 638 14 S23(34)+555(27)+5:4(24)
dring 2 613 9 S22(50)+S,4(27)
7(C-N) 549 21 S51(72)
8(C-C-N) 491 2 Sas(41)+S,1(14)
7 ring 3 412 1 S30(89)
Tring 2 380 7 S29(75)+S35(12)
S ring 3 372 4 S7(31)+S24(17)+823(17)+S55(11)
Y(NH,) 316 176 S33(88)
w(C-C) 210 15 S51(65)+S,5(18)
Y(C-C) 149 3 S33(52)+520(29)
7(C-C) 54 14 S32(97)

* Wavenumbers in cm’'; intensities in km mol™. v, bond stretching; J, bending; v, rocking; w, wagging; T, torsion; s,
symmetric; as, anti-symmetric. See Table S2 for definition of coordinates. * Scaled by 0.960 in the high wavenumbers
region and by 0.988 in the low wavenumbers region (below 1800 cm™). © Only PED values greater than 10 % are given.
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TABLE S4. DFT(B3LYP)/6-311++G(d,p) calculated wavenumbers and intensities, and normal coordinate analysis for
nicotinamide (conformer Z)*

Approximate Calculated Intensity PED®
Description Wavenumbers®

v(NH,)as 3559 38 S15(99)
V(NH,)s 3440 44 S14(99)
v(C-H)’1 3065 11 S10(80)+S11(14)
V(C-H)'1 3054 2 S5(53)+S6(45)
V(C-H)2 3044 8 S11(80)+S:0(17)
V(C-H)"2 3028 12 So(51)+S5(41)
v(C=0) 1730 362 S12(78)
vring 1 1608 63 S1(41)+S5(15)+S,0(12)
S(NH,) 1601 102 S2(87)
v ring 5 1587 19 S3(36)+S5(30)+S,5(12)
8(C-H)’1 1485 4 S15(28)+515(26)+S6(20)
v ring 4 1434 13 S17(23)+S4(18)+S,(15)+S,5(10)
8(C-H)’1 1344 99 Si7(SD+S5(11)
V(C-N) 1334 137 S19(26)+S13(20)+S4(13)
v ring 6 1270 1 S2(30)+S4(29)+S4(24)
8(C-H)2 1210 12 S18(35)+S6(19)+S(18)
8(C-H)*2 1140 6 S20(20)+82(12)+8:6(12)+85,(10)
v ring 2 1126 12 S20(27)+82(22)+87(11)+S4(10)+S5(10)
v ring 3 1046 1 S3(25)+S1(20)+S5(14)+S,4(13)
S ring 1 1026 18 S16(66)+S6(13)
Y(C-H)*2 993 1 S3/(67)+S35(43)
Y(C-H)*2 967 1 S35(68)+857(32)
YC-H)’1 947 1 S36(84)+534(22)
Y(C-H)’1 823 8 S34(42)+S30(19)+S35(13)+S5(11)
v(C-C) 770 6 S23(33)+57(20)+S5(12)
Y(C=0) 742 46 S30(47)+834(24)+S31(12)
Tring 1 710 16 S2(100)
8(C=0) 635 12 S23(34)+522(33)+514(12)
S ring 2 614 13 S2(44)+5,4(38)
7(C-N) 549 28 S31(66)+S53(12)
3(C-C-N) 502 1 S25(37)+S21(15)
7 ring 3 411 4 S30(93)
Tring 2 381 53 S2(44)+553(23)
dring 3 367 61 S24(32)+553(23)+825(17)
Y(NH,) 363 73 S13(43)+S4(18)
w(C-C) 206 5 S$51(66)+S,5(17)
Y(C-C) 149 3 S33(52)+529(25)
7(C-C) 60 4 S32(97)

* Wavenumbers in cm’'; intensities in km mol”. v, bond stretching; 8, bending; v, rocking; w, wagging; T, torsion; s,
symmetric; as, anti-symmetric. See Table S2 for definition of coordinates. ® Scaled by 0.960 in the high wavenumbers
region and by 0.988 in the low wavenumbers region (below 1800 cm™). © Only PED values greater than 10 % are given.
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TABLE S5. Definition of symmetry coordinates used in the normal coordinate analysis for Dimer I of nicotinamide.

Definition® Sym-  Approximate
metry  description

Si V(Nia-Coa) V(N 5-Cop) A, v ring 1

S> V(NA-C2a)-V(N 5-Cop) A, v ring 1

S3 V(Cya-C3a)+V(Cyp-Csp) A, Vv ring 2

Si V(Cya-C34)-V(Cyp-Csp) Ay Vv ring 2

S5 V(C3a-Cya)+V(Cip-Cup) A, v ring 3

Se  V(C3a-Cya)-V(C3p-Cup) A, vring 3

S7 V(C4a-Csa)+V(Cyp-Csp) A, v ring 4

Ss V(Cya-Csa)-V(Cap-Csp) A, v ring 4

So V(Csa-Csa)+V(Csp-Cop) A, Vv ring 5

St V(Csa-Cea)-V(Csp-Cop) Ay vring 5

Sit V(Cea-Nia)+V(Ca-Nia) A, v ring 6

Siz V(Cea-Nia)-V(Ca-Nia) Ay v ring 6

Si3 V(Caa-Hya)+V(Cap-Hop) Ay v(C-H)1

Sia - V(Caa-H74)-v(Cyp-Hyp) A, v(C-H)1

Sis V(C3p-C11a)+V(C3p-Ci18) A, v(C-C)

Si6 V(C3a-Ci1a)-V(C35-Cy1p) A, v(C-C)

S17 V(Cya-Hga)+V(Cap-Hyp) A, v(C-H)2

Sis V(Cap-Hga)-V(Cyp-Hgp) Ay v(C-H)2

S19 V(Csa-Hop)+V(Csp-Hop) Ay v(C-H)3

S2  V(Csa-Hoa)-v(Csp-Hop) A, v(C-H)3

S21 V(Cea-Hioa)+V(Cep-Hion) Ay v(C-H)4

S2  V(Cea-Hioa)-V(Cop-Hion) Ay v(C-H)4

Sz V(C11a=0150)+V(C115=0158) A, v(C=0)

S2s - V(C11a=0154)-V(C115=0158) A, v(C=0)

Sas V(Ci1a-Ni2a)+V(Ci15-Nizp) A, Vv(C-N)

S26  V(C11a-Ny24)-V(Ci15-Nizp) A, v(C-N)

S22 V(Ni2a-Hi3a)+V(N12p-Hi3p) Ay v(N-H)1

Sas V(Niza-Hi3a)-V(Ni2s-Hisp) Ay v(N-H)1

S2  V(Niza-Hi4a) V(N 25-Hysp) A, v(N-H)2

S30 V(Ni2a-Hisa)-V(Ni2g-Hi4p) A, v(N-H)2

Ss1 8(C2a-Nja-Cea)-0(N;a-Cpa-Cs2)+0(Coa-Csa-Cyp)-8(Csa-Caa-C3a)+0(Cyp-Csa-Con)- Ay d ring 1
8(C34-C2a-N14)+3(Cap-Ny3-Cop)-0(N 5-Cop-Csp)+6(Cop-Csp-Cap)-0(Csp-Cap-Cip)+
8(C4p-C3p-C1p)-6(C3p-C1p-Nip)

S32 8(C2a-N1a-Cea)-0(N1a-Coa-Cs2)T8(Coa-Csa-Csa)-8(Csa-Can-C32)+(Cap-C3a-Csa)- A, dring 1
8(C34-C2a-N14)-8(C15-N13-Cep)+O(N5-Cep-Csp)-8(Cep-Csp-Cap)+0(Csp-Cap-Csp)-
8(C4p-Cp-C1p)+8(C33-Cop-Nip)

S35 8(H7a-C2a-N1a)-8(H7a-Cya-C34)+8(H7-Cop-Np)-0(H7p-Cop-Cp) A, 8(C-H)1

S3s 8(H7a-C2a-N1a)-8(H7a-C2-C34)-8(H75-Cap-N1p)+0(Hyp-Cop-Csp) A, 8(C-H)1

S35 8(Hga-Caa-Cs)-0(Hza-Cap-Cs2)+0(Hgp-Cap-Csp)-6(Hzp-Cap-Csp) Ag 3(C-H)2

S36  O8(Hga-Caa-Cs)-0(Hza-Can-Csa)-0(Hgp-Cap-Csp)+0(Hzp-Cap-Csp) Ay d(C-H)2

S37 8(Hya-Cs5a-Caa)-0(Hoa-Csa-Coa)+0(Hop-Csp-Cyp)-6(Hop-Csp-Cep) Ay 8(C-H)3

S35 8(Hoa-Cs5a-Can)-8(Hop-Csa-Coa)-8(Hop-Csp-Cyp)+0(Hop-Csp-Con) Ay &(C-H)3

S39 8(H10a-Cea-Csa)-8(H10a-Cea-Nia)+ 8(H 0p-Cop-Csp)-8(Hi05-Cen-N1s) A, 3(C-H)4

Sio 8(H10a-Cea-Csa)-8(H10a-Cea-Nia)+ 8(Hi0p-Cop-Csp)+0(Hi0s-Con-N15) A, 8(C-H)4

S41 8(C1 lA'C3A'C2A)'6(Cl lA'CSA‘C4A)+8(C1 lB'C3B'C2B)'8(C1 lB'CzB'C4B) Ag W(C'C)

Si2 8(C11a-C3a-C24)-8(C11a-C34-C4a)-8(C115-C3p-Cap) +6(C115-C35-Cap) Ay w(C-C)

Si3 28(Caa-Nia-Coa)-8(Nia-Cea-Csa)-8(Csa-Csa-Caa) 28(Csa-Can-C34)-0(Caa-C3a-Caa)- Ay dring 2
8(C34-C2a-Na)+28(Cap-Ni5-Cep)-8(N 5-Cop-Csp)-8(Cop-Csp-Cap) +28(Csp-Cap-Csp)-
8(C4p-C35-C1p)-0(C3p-Cyp-Nip)

Sis 28(Coa-Nia-Coa)-8(N1a-Cea-Csa)-8(Csa-Cs5a-Car) 28(Csa-Can-C3a)-0(Caup-C3a-Can)- A, dring 2
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8(C34-C24-Na)-8(Cop-Ni5-Cep)+O(N5-Cop-Csp)+8(Cep-Csp-Cup)-28(Csp-Cyp-Cip)+
8(Cyp-C3p-Cop)+8(C3p-Cop-Nip)

O(N | 4-Coa-Csa)-8(Cea-Csa-Csa)+0(Cya-C3a-Cra)-0(C34-Cra-Ni4)+O(N5-Cep-Csp)-
O(Cep-Csp-Cup)t0(Cup-Cip-Cap)-0(Csp-Cop-Nip)
O(N12-Ca-Csa)-0(Cop-Csp-Cya)+8(Cya-C35-C4)-8(C34-Cop-Nya)-0(Nyp-Cop-Csp)+
8(Cgp-Csp-Ciyp)-0(Cyp-Cip-Cop)+0(Cip-Cop-Nip)
28(N12A-C11A-C3A)'8(015A=C11A-N12A)'8(015A=C11A-C3A)+25(N123-C11B-C3B)'
S(OISBZCIlB‘NIZB)'S(OISBZCIlB'CSB)
28(N124-C11a-C34)-8(0154=C114-N124)-8(0154=C114-C34)-28(N 1 25-C 1 15-C3p)+
8(01513:(:1 1B'leB)Jr 8(01513:C1 lB'C3B)
S(OISA:CIlA'NIZA)‘S(OISA:CIlA'C3A)+6(OISB:C1lB'NIZB)'S(OISB:CIIB'C3B)
6(015A=C1lA'NIZA)‘6(015A=C1lA'C3A)'8(OISB=C1lB'NIZB)+6(OISB:C1IB'C3B)

28(H 32-N12a-Hi144)-0(Hi34-N124-C114)-8(H144-N124-C114)+20(Hi3-N155-Hi4p)-
8(H38-N125-C118)-8(H145-N125-C115)

28(H134-N124-H44)-8(H 34-N124-Ci14)-6(H14a-N124-C114)-28(H 1 35-N125-Hyap)+
O(H38-N125-C118)+8(H145-N125-C i 15)

O(H 34-N124-C114)-8(H 42-N124-C112)+0(H 35-N125-C15)-0(H45-N125-C15)

O(H 34-N124-C114)-8(H44-N124-C114)-8(Hi35-Ni25-C115)+0(H45-N125-C15)
T(N1A-Caa-C3a-Cap)-T(C2a-C3a-Caa-Csp) TT(C34-Cyp-Csa-Coa)-T(Caa-Csa-Cop-Nia)+
T(Cs5a-Coa-N1a-Caa)- U(Coa-Nia-Cop-Cia)HT(Np-Cop-C3p-Cap)-T(Crp-Cip-Cap-Csp)+
T(C3p-Cyp-Csp-Cop)-T(Cap-Csp-Cep-Nip)+ T(Csp-Cop-Nip-Cyp)-T(Cop-N13-Cop-Cap)
TN A-Coa-C3a-Cya)-T(Ca-C34-Cyp-Cs5a) HT(C30-Cya-Csa-Coa)-T(Cya-Csa-Coa-Nia)+
T(Csa-Coa-N1a-Cr4)-T(Coa-Nia-Coa-C34)-T(N;5-Cip-C3p-Cyp) +T(Crp-C3p-Cyp-Csp)-
T(C3p-Cyp-Csp-Cop)TT(Cyp-Csp-Cep-Nip)-T(Csp-Cop-Nip-C8)+1(Cop-Ni5-C15-Csp)
2T(N}A-C34-C3a-C4a)-T(C24-C3a-Cya-Cs4)-T(C34-Cya-Csa-Ca)H2T(Cya-Csa-Coa-Nia)-
T(Cs54-Coa-N1a-Co0)-T(Cop-Nip-Coa-C30) 2N, -Cop-Cip-Cyp)-T(Crp-Cip-Cyp-Csp)-
T(C3p-Cyp-Csp-Cep)+2T(Cyp-Csp-Cep-Nip)-T(Csp-Cep-N15-C18)-T(Cos-N15-C28-Csp)
2T(N1A-Cya-C34-Cya)-T(C24-C3a-C4a-Cs4)-T(C34-Cya-Cs5a-Ca) T2T(Cypa-Csa-Cea-Nia)-
T(Csa-Coa-Nia-Can)-T(Coa-Nia-Coa-C3)-2T(N 5-Cop-Cap-Cyp) +T(Cop-Cap-Cap-Csp)+
T(C3p-Cyp-Csp-Cop)-2T(Cyp-Csp-Cop-Nip)+ T(Csp-Cep-Ni5-Cop)+T(Cop-Nip-Co8-Csp)
T(C24-C3a-C4a-Csa)-T(C34-Cya-Csa-Cea)tT(Csa-Coa-Nja-Cra)-T(Coa-N1o-Cra-C3a)+
T(Cyp-C3p-Cyp-Csp)-T(C3p-Cyp-Csp-Cop)TT(Csp-Cep-N5-Cop)-T(Cop-N;5-Cy5-C3p)
T(Ca~C3a-Caa-Csa)-T(C3a-Cyp-Csa-Coa) PT(C52-Coa-Nia-Coa)-T(Csa-Nia-Coa-Csn)-
T(Cy8-C3p-Cyp-Csp)* T(C3p-Cyp-Csp-Cop)-T(Csp-Cop-N1p-Cip) +T(Cep-N1p-Crp-Csp)
T(015a=C11a-N12a-H134)+1(015=C115-Ni25-Hi3)
T(OlsA:C11A'N12A'H13A)'T(01513:C11B'N1213'H13B)
T(0154a=C1a-C34-C2a)+1(0155=C115-C35-Cop)
T(0154=C11a-C34-C24)-1(0,55=C15-C35-C15)
T(C11a-C3a-Coa-N14)+1(C115-C3p-Cyp-Nip)
T(C114-C34-C24-Nia)-T(C115-C3p-Cip-Nip)
Y(Hoa-(Csa-Can)-Coa)H1(Hoa-(Csp-Cyp)-Con)
Y(Hoa-(Csa-Caa)-Cea)-¥(Hoa-(Csp-Car)-Con)
Y(H7a-(Coa-Nia)-Csa)HY(H7p-(Cap-Nip)-Csp)
Y(H74-(C2a-N;2)-C34)-Y(H7-(C1p-Ny5)-Csp)
Y(Hi0a-(Ca-Csa)-N1a)+¥(H1op-(Cep-Csp)-Nis)
Y(Hi0a~(Coa-Csa)-N1a)-Y(Hi05-(Coz-Csp)-Nig)
Y(Hsa-(Cya-Csa)-Coa)Hy(Hgp-(Cyp-Csp)-Cep)
Y(Hga-(C4a-Cs4)-Coa)-¥(Hgp~(Cap-Csp)-Cep)
Y(O155=(C11a-N124)-C32)+1(O158=(C118-N128)-Csp)
Y(O155=(C11a-N124)-C3)-¥(O1558=(C118-N128)-Csp)
Y(Cria-(Nipa-Higa)-Hiza)FY(Crip-(N128-Hiss)-Hizs)
Y(Cria-(Ni2a-Hi4a)-Hi34)-Y(C118-(N128-Hiss)-Hizp)

V(Oisa...Higp)tV(Oysp... Hisa)

V(Oisa...Hi4p)-V(Oisp...Hign)

8(Cy1a---Nip...C11)-0(Cyja...O1sp...Ci1p)
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Ss2 T(Cl1B-~~N12A~--C11A-~~015A)+T(C11A--~N123~-~C11B~-~01513) A, TA.B
Sgz T(Cyip-..Ni2a.-.Ciia---0154)-T(Ciia--. Nigp...Ciip...O15p) Ag TA.B
Sga - Y(Ni2a...Ciia-..Ciip...Nip)tY(Nipoa...Chia...Ciip...0158)TY(Ois5a...Chia-..Crip...Niog)+ A, Ya..B

Y(OISA--~C1lA-~~C11B-~~015B)

“See Scheme 1 for atom numbering. v, bond stretching; d, bending; v, rocking; w, wagging; T, torsion. Normalizing factors (N) are

not provided; they can be calculated as N= Z%z , where j refer to the vibrational coordinate and ¢; are the coefficients associated

with each coordinate in which the vibrational coordinate expands.
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TABLE S6. DFT(B3LYP)/6-311++G(d,p) calculated wavenumbers and intensities, and normal coordinate analysis for Dimer I of
nicotinamide *

Approximate Symmetry Calculated Intensity PED®

Description Wavenumber”
v(N-H)1 A, 3535 178 S»8(97)
V(N-H)1 A, 3534 0 Sx(97)
v(N-H)2 A, 3204 2566 S30(97)
v(N-H)2 A, 3165 0 S20(99)
v(C-H)2 Ag 3075 0 S17(81)+S19(18)
v(C-H)2 Ay 3075 12 S1s(81)+S,0(18)
v(C-H)3 A, 3059 0 S19(75)+S:17(19)
v(C-H)3 Ay 3059 20 So0(75)+S15(19)
v(C-H)4 Ag 3029 0 S;(91)
v(C-H)4 A, 3029 21 S»(91)
v(C-H)1 A, 3017 43 S14(98)
v(C-H)1 A, 3017 0 S13(98)
V(C:O) Au 1707 788 Sz4(56)+852(16)+826(13)
d(NH,) A, 1696 0 Ss1(51)+S,3(28)
O(NH,) A, 1630 135 Ss2(77)+S,4(17)
v(C=0) A, 1612 0 S51(30)+S,3(27)+S5(12)
S(C-H)3 A, 1609 104 S5(29)+S,(15)+S(10)+S36(10)
&(C-H)3 A, 1609 0 S7(22)+S1(11)+S5(11)+S;53(10)+S5,(10)
v ring 3 Ay 1585 18 S10(21)+S¢(18)+S15(14)+S4(13)+S40(11)
v ring 3 A, 1582 0 So(18)+S3(18)+Ss(14)+S1(11)+S3(10)+S;4(10)
S(C-H)4 A, 1493 0 S37(24)+S53(21)+S1(11)+S5(10)
S(C-H)4 A, 1492 4 S38(24)+S54(22)+S12(11)
Vv ring 2 A, 1431 0 S39(37)+S1(15)+S5(13)
v ring 2 Ay 1431 69 S40(39)+S,(16)+S4(13)
v(C-N) A, 1404 0 S55(43)+S;5(15)+S53(14)+S4e(11)
Vv(C-N) Ay 1393 566 S26(41)+S6(17)+Ss54(14)+S50(11)
S(C-H)1 A, 1344 5 S34(44)+S56(25)+S;35(10)+S40(10)
S(C-H)1 A, 1344 0 S33(44)+S55(25)+S;37(10)+S;34(10)
v ring 1 A, 1273 0 S1(30)+S11(19)+S5(17)+S5(10)
v ring 1 Ay 1273 11 S>(30)+S15(18)+S4(17)+S¢(10)
v ring 6 A, 1215 0 S39(25)+S1(19)+S;(10)+Se(10)+S53(10)
v ring 6 Ay 1214 32 S40(25)+S12(20)+S,(10)+S4(10)
v ring 4 A, 1157 0 S37(21)+S5(14)+S5(14)+Ss3(13)+S5,(12)
v I'il’lg 4 Au 1154 12 S3g(21)+Sg(14)+S]6(13)+S54(12)+S32(12)
S(C-H)2 A, 1121 0 S35(31)+S;(10)+S4(10)
S(C-H)2 Ay 1120 19 S36(33)+S,(11)+Sg(10)
W(NHz) Ag 1106 0 853(43)+S25(16)
W(NHZ) Au 1 102 8 S54(50)+826(16)+Sz4(1 1)
v ring 5 A, 1045 0 So(42)+S11(18)+S,(13)
v ring 5 A, 1047 1 S10(41)+S2(18)+Sg(14)
dring 1 A, 1027 0 S31(68)+S5(10)+S5(10)
dring 1 Ay 1026 27 S32(68)+S6(10)+S4(10)
Y(C-H)1 A, 1001 0 Ses(46)+S74(32)+S72(17)
Y(C-H)1 Ay 1001 3 S67(46)+S73(32)+S71(17)
Y(C-H)3 A, 976 0 S72(60)+S74(29)+S74(14)
Y(C-H)2 A, 934 0 S70(84)+S7,(10)
Y(C-H)2 Ay 934 2 S¢o(84)+S71(10)
Y(NH,) Ay 843 88 S78(72)+S61(32)
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Ses(35)+S56(23)+S76(17)+S74(14)
Se7(34)+S55(23)+S71(14)+S73(13)
S77(80)+S62(29)
S46(25)+S16(19)+S6(12)
S45(28)+S15(20)+S5(12)
S76(51)+Ses(13)+S74(11)
S75(50)+Ses(14)+S73(12)

Ss6(84)

Ss5(83)

Ss0(43)+S46(41)

S49(40)+S45(40)

Saa(77)

Sa3(71)+S4o(11)

S4(44)+S42(10)
S47(41)+Ss5(12)+S41(10)
Se2(42)+S77(15)+Ss5(11)
Se1(41)+S75(18)+S57(17)+S59(10)
Ss9(68)+S61(17)

Seo(74)
S15(22)+S4s5(15)+S47(13)+S79(12)
S57(50)+S,6(12)

S58(69)+Se2(12)
S57(26)+S16(22)+S46(13)+S50(13)+S61(11)
S42(58)+S50(25)
S41(56)+S51(19)+S47(12)
Ses(65)+S53(16)

Ses(74)

S76(81)

Sg1(68)

Sga(60)+S43(42)

Se4(59)+Sg3(31)
Sgo(57)+848(20)+S42(12)
Sg3(54)+S64(39)

Se3(59)+S84(37)

Sg2(68)

* Wavenumbers in cm’™; intensities in km mol™. v, bond stretching; J, bending; 7, rocking; w, wagging; T, torsion. See Table S5 for
definition of symmetry coordinates. ® Scaled by 0.960 in the high wavenumbers region and by 0.988 in the low wavenumbers region

(below 1800 cm™). © Only PED values greater than 10 % are given.
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TABLE S7. Definition of symmetry coordinates used in the normal coordinate analysis for the Dimer 2 of nicotinamide.

Definition® Sym-  Approximate
metry description

St V(NjA-Caa) A vring 1,
Sy V(Cya-Csp) A Vv ring 2,
S V(Caa-Csp) A v ring 34
Si V(Csp-Cen) A v ring 4,
S5 V(C35-Cyn) A v ring 5,
S V(Cea-Nia) A Vv ring 64
S7 V(C3a-Ciin) A V(C-C)s
Ss V(Cya-H7p) A V(C-H),
Se V(Cea-Hygn) A V(C-H)2,
S0 V(Cya-Hgp) A V(C-H)3,
St V(Csa-Hon) A Vv(C-H)4A
Siz V(C11a=0154) A V(C=0)4
Siz V(Ci1a-Nia) A V(C-N),
Sia V(Nipa-Hisa) A V(N-H)1,
Sis V(Nipa-Hisa) A V(N-H)2,
Sis 8(Cra-Njs-Cea)-0(N;5-Coa-Cs2)+8(Coa-Csa-Cyr)-0(Csa-Csa-C32)+0(Cyp-C3a-Can)- A dring 14
8(C3a-Coa-Ni)
Sl7 6(H7A'C2A'N1A)'8(H7A'CzA'C3A) A 8(C'H)lA
SIS 8(H1OA'CéA'CSA)'S(HIOA'C(uA'N]A) A 8(C'H)zA
Sl9 6(H8A'C4A‘C3A)'8(H8A'C4A'C5A) A 8(C'H)3A
SZO 6(H9A'CSA‘C4A)'8(H9A'C5A'C6A) A 8(C'H)4A
Sa1 - 8(C11a-C34-C24)-8(C14-C34-Can) A w(C-C)a
S22 28(C2a-Nija-Coa)-0(Nja-Coa-Csa)-0(Coa-Csa-Cun)208(Cs55-Caa-C34)-8(Cya-C3a-Caa)- A d ring 2,4
8(C3a-Caa-Ny)
S 8(N1A'C6A'CSA)'S(C6A'C5A'C4A)+8(C4A'C3A'C2A)‘8(C3A‘C2A'NlA) A 3 ring 35
Sz 20(N12a-Ci1a-C34)-8(0154=C114-N124)-6(0155=C11a-C34) A &(C-C-N),
Sos 6(01 5a=C 1A'N12A)'6(015A:C1 ]A'CSA) A 5(C:O)A
Sz 208(Hi3a-Ni2a-Hi44)-8(H 34-N124-C11a)-0(H14a-Ni2a-Ci14) A S(NH)s
S27 8(Hi3a-Ni2a-Ci14)-0(Hsa-Ni24-Ci1a) A W(NH)a
Sas TN A-Caa-C3a-Cun)-T(Coa-C3a-Caa-Cs5p)+HT(C3a-Cya-Csa-Coa)-T(Csa-Csa-Coa-Nip)+ A Tring 1,
T(Csa-CoaNia-Caa)- T(Csa-N1a-Coa-Csp)
Sa9 2T(NjA-Cra-C3a-Ciaa)-T(C2a-C3a-Csa-Csa)-T(C34-Cyp-Css-Coa)F2T(Csa-Csa-Coa-Ni4)- A Tring 25
T(Csa-Cea-N1a-Cia)-T(Coa-Nia-Coa-Csa)
S30  T(Caa-C35-Cya-Cs4)-T(C34-Caa-Cs4-Ca)TT(Cs54-Coa-Nia-C2a)-T(Ca-Ni4-Coa-Csa) A Tring 35
St T(0154=C11a-Ni2a-Hi30)+T(0154=C11a-Niza-Hisa) A T(C-N)x
S3 T(015A=C 1 1A'C3A'C2A)+T(015A=C 1 lA'C3A'C4A) A T(C'C)A
S3 Y(HXA'(C4A‘C3A)'C5A) A Y(C‘H)IA
S Y(Hoa-(Csx-C12)-Cer) A y(C-HR,
S35 Y(H7a-(C2a-Nia)-Cs) A Y(C-H)34
S36 Y(Hioa~(Cea-Csa)-Nia) A Y(C-H)44
S37 Y(O15a=(C11a-N124)-C3a) A Y(C=0),
Sz WCria-(Ni2a-Hisa)-Hiza) A Y(NHy)5
S39  V(Ci1a-(C3a-C2a)-Cyn) A NC-O)a
Sio V(Nip-Csp) A vring lg
Sat V(Cap-Csp) A Vv ring 23
Si2 V(Cap-Csp) A Vv ring 33
Sis V(Csp-Cep) A Vv ring 4
St V(Cip-Cyp) A Vv ring 5g
Sis V(Cep-Nip) A Vv ring 6
Sss V(Csp-Ciip) A v(C-C)g



Electronic Supplementary Material for PCCP
This journal is © The Owner Societies 2008

Ss7 V(Cyp-Hip) A v(C-H)1
Ssis V(Cep-Hiop) A V(C-H)2g
Sa v(Cyp-Hgp) A V(C-H)3p
Sso V(Csp-Hop) A v(C-H)4p
Ssi V(Cy15=0s8) A v(C=0)g
Ss2 V(Ci1g-Nizp) A V(C-N)g
Ss3 V(Nip5-Hysp) A V(N-H)13
Sss V(Ny2p-Hysp) A V(N-H)2g
Sss 8(Cap-Nip-Cep)-0(N5-Cop-Csp)+8(Cop-Csp-Cyp)-0(Csp-Cyp-C3p)+8(Cyp-Csp-Cop)- A dring 1g
8(C3p-Co5-Nip)
Sss 8(Hzp-Cap-Nyp)-8(H75-C15-Csp) A 3(C-H)lg
Ss7 8(Hiop-Cep-Csp)-0(H0s-Con-Nip) A 3(C-H)2g
Sss S(HSB‘CAB‘C3B)'6(H8B'C4B‘C5B) A 8(C'H)33
Sso 8(H9B‘CSB‘C4B)'6(H9B'C5B'C6B) A 8(C'H)4B
S60 8(Cl113'C3B'CzB)'8(Cl1B'C3B'C4B) A W(C'C)B
Se1 ZS(CZB'NlB'C6B)'8(N1B‘C6B'C5B)'8(C6B'C5B‘C4B)+28(C5B'C4B'C3B)'8(C4B‘C3B'C2B)' A ) ring 25
8(C35-Co5-Nyp)
Se2 8(Nip-Cep-Csp)-0(Cep-Csp-Cap)T0(Cyp-C3p-Cap)-0(C3p-C25-Ni5) A dring 35
Se3  20(Ny25-C115-C3p)-8(0155=C11-N128)-6(0155=C15-C3p) A 8(C-C-N)g
Ses 8(015B=C1lB'NIZB)'8(015B=C1lB‘C3B) A 8(C=O)B
Ses ZS(Hl3B'NIZB'H14B)'6(H13B'N12B'ClIB)'S(HMB'NUB'CHB) A 8(NHz)B
Seo 6(1'11313'N 128-Cy 1B)'8(H14B'N 12B'C11B) A W(NH2)B
Se7 T(N1p-Cap-Cip-Cup)-T(Cop-C3p-Cap-Csp)+T(Csp-Cap-Csp-Cop)-T(Cap-Csp-Cop-Nip)+ A Tring 1
T(Csp-Cep-Nip-C28)-T(Cp-Ni5-Cap-Csp)
Ses 2T(N1p-Cop-Cip-Cip)-1(Cop-C3p-Cup-Csp)-T(C3p-Cap-Csp-Co) +2T(Cap-Csp-Cop-Nip)- A Tring 2
T(Csp-Cep-Nip-C1p)-1(Cep-Ni5-C15-C3p)
Se9  T(Cap-Cip-Cap-Csp)-T(C3p-Cyp-Csp-Cop)+T(Csp-Cep-N15-Cop)-T(Cep-N15-Cop-Csp) A Tring 3p
S70 T(OlsBzcl1B'N123-H13B)+T(0158=C11B'N123'H14B) A T(C'N)B
Sn T(0O455=C115-C3p-Co8)T1(055=C)15-C35-Cip) A U(C-C)g
S22 Y(Hsp-(C4p-Csp)-Csp) A YC-H)lp
S73 Y(Hop-(Csp-Cap)-Cop) A Y(C-H)2g
S7a Y(Hzp-(Cop-Nip)-Csp) A YC-H)3g
S7s Y(Hloa‘(csB'CsB)‘NlB) A Y(C'H)4B
S76 Y(O155=(C115-N128)-Csp) A Y(C=0)s
S77 WCiip-(N1op-Hisp)-Hizp) A Y(NH>)p
Sz C115~(C3p-Cap)-Cap) A YC-C)g
S79 V(Oysp.. Nipa)HV(Nizp...Njs) A Va.B
Sso V(Oysp...Ni24)-V(Nip...Ni,) A Va.s”
Ssi 8(leB-~~C2A~-~NlA)‘6(leB~--CsA-anA) A 8A...B
Ss2 T(Nja...Cii5...Nigg... Hizg) (N 25...Coa...Nia...Cga) A Ta.B
Sgs T(Nja-..Cii5.-Nigg...Hi38)-T(N25...Coa...Nja...Coa) A TaB
884 Y(C]1B~'~N12A-~~N1A~~-C6A)+Y(CllB~--NIZA-~~N1A~-~C2A)+Y(H]3B-~~N12A~~-N1A--~C6A)+ A YA...B

Y(H13B'"NIZA"'NIA"'CZA)

*See Scheme 1 for atom numbering. v, bond stretching; 8, bending; v, rocking; w, wagging; T, torsion. Normalizing factors (V)

are not provided; they can be calculated as N= Z % . , where j refer to the vibrational coordinate and ¢; are the coefficients
— /¢

associated with each coordinate in which the vibrational coordinate expands.
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TABLE S8. DFT(B3LYP)/6-311++G(d,p) calculated wavenumbers and intensities, and normal coordinate analysis for Dimer 2 of
nicotinamide *

Approximate Symmetry Calculated Intensity PED®

Description Wavenumber”
V(N-H)1g A 3537 96 Ss3(94)
V(N-H)2, A 3532 120 Sis(78)+S14(22)
V(N-H)1, A 3388 283 S14(78)+S15(22)
V(N-H)2; A 3293 625 Ss4(94)
v(C-H)3p A 3075 5 S40(78)+S50(21)
V(C-H)3, A 3073 8 S10(66)+S11(31)
Vv(C-H)1, A 3069 4 S497)
V(C-H)4g A 3059 6 Sso(71)+S4(21)
V(C-H)4, A 3059 10 S1(71)+S10(30)
V(C-H)2, A 3032 13 S6(93)
v(C-H)2g A 3029 10 S4(92)
v(C-H)1 A 3018 21 S47(98)
V(C=0), A 1721 334 S;(78)
V(C:O)B A 1697 514 851(51)+S65(22)+552(1 1)
S(NH,)s A 1635 114 Ses(71)+S51(23)
S(NH,)4 A 1629 105 S26(78)
Vv ring 2, A 1616 8 S>(30)+S,(14)+S:,(13)+S5(13)
V ring 25 A 1609 54 S41(39)+S40(15)+S44(11)+Ss5(10)
Vv ring 5, A 1595 18 Ss(37)+Se(16)+S4(13)+S,5(10)
Vv ring 55 A 1585 8 S43(21)+S42(14)+S44(17)+S45(14)+S57(10)
S(C-H)1, A 1503 9 S17(39)+S20(34)+Se(11)
S(C-H)1 A 1491 1 S50(35)+S56(33)+S45(10)
S(C-H)2, A 1434 36 S15(42)+S1(19)+S5(11)
3(C-H)2; A 1431 38 S57(39)+S40(19)+S42(13)
V(C-N)g A 1377 201 Ss2(31)+S17(16)+S46(10)
S(C-H)3, A 1364 94 S17(31)+S52(17)+S16(12)
V(C-N), A 1355 130 S13(30)+S7(16)+S,5(13)
8(C-H)35 A 1345 3 Ss6(44)+S55(25)+S57(10)+S50(10)
Vv ring 3, A 1277 4 S1(42)+S4(18)+S5(15)
v ring 35 A 1273 6 S40(30)+S42(17)+S45(18)+S44(11)
Vv ring 6, A 1214 26 S15(52)+S4(30)
A% ring 6B A 1214 5 857(30)""840(18)"‘545(16)
S(C-H)4, A 1149 2 S20(42)+859(30)+S41(11)
S(C-H)4 A 1148 20 Sso(41)+S20(31)+S41(11)
v ring lg A 1120 9 Ss53(55)+S40(12)+S41(12)
vring 1, A 1117 5 S19(43)+S1(12)+S(11)+S50(10)
w(NH,)g A 1092 4 See(48)+Ssy(17)+S51(10)
w(NH,), A 1089 6 S»(46)+S13(28)
Vv ring 44 A 1047 3 S4(35)+S6(19)+S,(10)
v ring 45 A 1047 1 S43(37)+84s5(16)+S41(12)
S ring 14 A 1036 8 S16(69)+S5(10)
S ring 1 A 1027 14 Ss5(68)+S44(10)
YC-H)1, A 1002 1 S33(59)+834(31)+S34(10)
YC-H)l A 999 2 S73(48)+S7,(42)+S+5(10)
Y(C-H)4, A 975 4 Sse(47)+S55(21)+S55(21)
Y(C-H)4y A 974 1 S75(48)+S75(29)+S74(14)
"{(C-H)3A A 943 9 S35(73)+S36(19)+S34(13)
Y(C-H)3g A 936 1 S74(82)+S75(12)
YC-H)2, A 833 8 S34(35)+S37(18)+S36(15)+S30(12)+S,5(12)
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Y(C-H)2g A 832 12 S73(34)+S76(17)+S75(14)+S75(14)
Vv(C-C)s A 779 7 S46(44)+S,(40)

V(C-C)a A 776 5 S23(33)+57(25)+Se(18)

Y(C=0)4 A 754 10 S37(35)+S831(15)+S70(21)+S76(12)
8(C=0); A 748 71 S64(21)+S76(20)+S79(14)+S;5,(12)
Y(C=0)p A 718 7 S67(29)+S76(18)+S23(15)+S77(12)
T ring 1A A 712 41 828(70)+S67(26)

Tring 1g A 700 24 S67(45)+S77(21)+S76(16)+S7(10)
d ring 3g A 645 17 S5 1)+S6s(34)

3(C=0)a A 643 13 S23(34)+8,2(23)+8,5(20)

S ring 2, A 621 4 S22(39)+S61(19)+851(13)+S,5(11)
d ring 2y A 619 7 Se1(54)+S2(18)+S64(12)

T(C-N), A 615 13 S31(42)+S,5(17)+S55(11)
3(C-C-N), A 516 9 Se(61)+S5(11)

3(C-C-N), A 503 21 Sy(67)+S55(12)

Y(NH,),A A 464 179 Sy(84)

Y(NH,)g A 433 53 S77(65)+S70(23)

Tring 3, A 415 6 S30(62)+S¢9(28)

T ring 3 A 410 25 S69(57)+S30(20)+S77(15)

Tring 24 A 394 13 S29(59)+S39(11)

T(C-N)g A 385 10 S55(50)+S59(18)+S44(10)

S ring 34 A 375 1 S7(32)+823(17)+8S,5(17)

T ring 2 A 372 10 Ses(40)+S46(14)+S77(13)
W(C-C)A A 220 19 821(73)+Sz4(17)

Y(C-C)g A 163 4 S75(40)+Se5(28)+S52(25)

YC-C)a A 156 2 859(60)+8(30)

Va.B A 90 2 S79(63)+S32(21)+Ss2(13)

T(C-C), A 87 7 S32(44)+Sg4(41)+S7(15)

N A 72 1 Ss1(81)+Ss4(19)

Tap A 68 1 Sg2(62)+S71(21)+S5,(17)

1(C-C)y A 47 1 Sga(57)+850(24)+S71(21)

Ya..B A 34 2 Sga(70)+Sgo(13)+S7(11)

Vap” A 20 1 Sgo(71)+S51(26)

TA...B” A 15 1 833(95)

* Wavenumbers in cm’™; intensities in km mol™. v, bond stretching; J, bending; 7, rocking; w, wagging; T, torsion. See Table S7 for
definition of symmetry coordinates. ° Scaled by 0.960 in the high wavenumbers region and by 0.988 in the low wavenumbers region
(below 1800 cm™). © Only PED values greater than 10 % are given.
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TABLE S9. Definition of symmetry coordinates used in the normal coordinate analysis for Dimer I of picolinamide.

Definition® Sym-  Approximate
metry  description

S V(N1A-Cea)HV(Nip-Cen) A, v ring 1’

S V(Ni4-Co4)-V(N15-Con) B, vring 17

S V(N1A-Coa)+V(Nip-Cap) A, v ring 2’

S4 V(N14~Ca)-V(Np-Csp) B, v ring 2>’

Ss V(Caa-C30)+V(Cop-Csp) A, v ring 3’

S V(C24-C34)-V(Cop-Csp) B. vring 37

Sy V(C34-Caa)tV(Cip-Cap) A, v ring 4’

Sg V(C34-C4a)-V(C3p-Cap) B, v ring 4>

So V(C4a-Csa)+V(Cyp-Csp) A, vring 5

Sio V(C4a-Csa)-V(Cyp-Csp) B, v ring 5

St V(Csp-Coa)+v(Csp-Cop) A, v ring 6’

Siz V(Cs5-Coa)-V(Csp-Cep) B, v ring 6’

Si3 V(Coa-Hioa)+V(Cop-Higp) A, v(C-H)I”

Sis v(Cea-Hipa)-V(Cep-Hion) B, v(C-H)1”’

Sis V(Caa-Ci1a)tV(Cos-Ciip) A, v(C-Cy

Sis V(C24-C114)-V(Cyp-Ci1) B, v(C-C)”

S17 V(Csa-H7a)+V(Csp-Hip) A, v(C-H)2’

Sis V(C3a-H7a)-v(Csp-Hrp) B, v(C-H)2”

Sto V(Cya-Hga)+V(Cyp-Hgp) A, Vv(C-H)3’

S V(Cya-Hsa)-v(Cap-Hsp) B, v(C-H)3”’

Sa1 V(Csa-Hoa)+V(Csp-Hop) A, v(C-H)4’

S V(Csa-Hoa)-v(Csp-Hop) B, v(C-H)4”’

Sa3 V(C11a=0152)+V(C115=05p) A, v(C=0)’

Sz V(C114=0152)-V(C115=0138) B, v(C=0)"

Sas V(C11a-Ni2a)V(C115-Niop) A, v(C-N)’

Sa6 V(Ci1a-Ni2a)-V(Ci15-Ni2g) B, v(C-N)”’

S7 V(Nip-His)+v(Npp-Hys) A, v(N-H)1”

Sas V(N12-Hi3)-v(Ni»-His) B, v(N-H)1”’

S V(Np-Hi)+v(Npp-Hy,) A, v(N-H)2’

S0 V(Nip-Hip)-v(Nip-Hyy) B, v(N-H)2”’

S S(N1A-Coa-Csa)-0(Ca-Csa-Cun)t0(Csa-Cya-C3a)-0(Cua-C3a-Coa)+8(C34-Coa-Nia)- Ag dring 1’
8(C2a-N1a-Cea)+0(N-Cop-Csp)-0(Cop-Csp-Cap)+0(Csp-Cap-Csp)-8(Cap-Cip-Cop)+
8(C3p-Cop-N1p)-8(C15-Ni5-Cep)

S22 8(Nja-Cea-Csa)-8(Csa-Csa-Caa)F(Cs5a-Caa-C3a)-8(Caa-C34-Caa)+8(C34-Coa-Nia)- B, dring 17
8(C1a-Nio-Cea)-8(N 5-Cep-Csp)+8(Cep-Csp-Cap)-8(Csp-Cap-C3)+0(Cap-C35-Csp)-
8(C3p-Cap-Nip)+3(Cap-Nip-Cop)

Ss3 8(Hipa-Cea-Csa)-8(H10a-Coa-Nia)+8(H 05-Cop-Csp)-8(H108-Con-Nis) Ay S(C-H)I’

Ss4 S(Hi0a-Cea-Csa)-0(Hi0a-Coa-Nia)-8(Hios-Cop-Csp)+0(H10-Cop-Nis) B, O(C-H) 17

Sss 8(H74-C35-C14)-0(H74-C34-Cya)+8(H7p-C3p-C1)-8(H7p-Cs3p-Cap) A, 8(C-H)2’

Sz6  8(H7a-C3a-Cya)-8(H7a-C34-Cya)-8(H7p-C3p-Cop) +8(H7p-Cip-Cap) B, §(C-H)2”

S37 8(Hga-Caa-Csa)-8(Hga-Caa-Csa)+8(Hgp-Cap-Cp)-8(Hgp-Cap-Csp) A, d(C-H)3’

Ss S(HSA‘C4A'C3A)'S(HSA'C4A'CSA)'S(HSB'C4B'C3B)+8(H8B'C4B'C5B) B, S(C'H)?’ ”

Ss9 8(Hop-Cs5-Cyp)-8(Hop-Csa-Cop)+O(Hop-Csp-Cap)-0(Hop-Csp-Cop) A, d(C-H4’

S 8(Hop-Csp-Cyp)-8(Hop-Csa-Cop)-8(Hop-Csp-Cap)+O(Hop-Csp-Cop) B, d(C-H)4”

Sai 8(C11a-C2a-N14)-8(C11a-C2a-C32)+8(C115-Cop-Ni)-8(C115-Cop-C3p) A, w(C-Cy

Sz 8(Ci1a~Coa-N1a)-8(C11a-C2a-C3)-8(C115-Co-Np)+8(C115-Cop-Csp) B, w(C-C)”

Sz 28(N1a-Coa-Csa)-0(Coa-Csa-Cya)-8(Csa-Can-C32)+28(Csa-C34-C24)-0(C32-Coa-Nia)- Ay dring 2’
8(Cya-NiA-Cea)+20(N5-Cep-Cs)-0(Cop-Csp-Cap)-8(Csp-Cap-C3p)+28(Cap-C3p-Csp)-
8(C33-Cap-Ni)-8(Cap-Ni-Cop)

Sas 20(N1a-Coa-Cs2)-0(Coa-Csa-Cyn)-8(Csa-Can-C3a)+28(Csa-C34-C24)-0(C32-Coa-Nia)- B, dring 27
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8(Cya-N2-Cga)-28(N5-Cep-Csp)+0(Cep-Csp-Cap)+0(Csp-Cap-Cip)-28(Cyp-Cap-Cop)+
8(C3p-C35-N1)+0(Cap-Nip-Cop)
O(Coa-Cs4-C4a)-0(Csa-Cua-C3a)+0(C34-C2a-Nj2)-8(Coa-Nyo-Coa)+8(Cop-Csp-Cip)-
O(Csp-Cyp-C3p)+0(C3p-Cop-Ny)-0(Cop-Ni-Cop)
B(Ca-Csa-Cyp)-0(Csa-Cya-C3p)+0(C34-C2a-Ni4)-8(Ca-Nja-Cga)-0(Cop-Csp-Cap)+
8(Csp-Cyp-C3p)-0(Csp-Cop-Nip)+8(Cop-N;5-Cep)
28(N124-C114-C24)-8(0152=C114-N24)-8(0154=C 14-C24)+20(N155-C115-Cop)-
6(015B=C1lB‘NIZB)'8(015B=C1lB‘C2B)
28(N24-C114-C24)-8(0154=C114-N124)-6(0155=C 1 a-C24)-26(N 125-C1 15-Cop)+
8(0455=C11-Ny2p)+ 8(0155=C15-C3p)
6(015A:C11A'N12A)'6(015A:C11A'C2A)+8(015B:C11B'N12B)'5(01SB:CUB'CZB)
8(015A=C1 lA‘NIZA)'8(015A=C1 1A'C2A)'6(01513=C11B'N12B)+5(015B=C11B'CZB)

28(H 32-Ni2a-Hi4a)-0(Hi34-N124-C114)-0(H14a-Ni24-C114)+28(H)3-N12p-Higp)-
8(Hi35-N25-C115)-0(H 45-N125-Ci15)

28(H 3a-N124-H 44)-8(H134-N124-C114)-0(H144-N12a-C114)-26(H 38-Ny25-H 48)+
8(H;35-N25-C15)+8(H 45-N125-C15)
O(H34-Ny24-C114)-0(H145-Ny24-Ci14)+0(H 35-N125-Ci15)-0(H 45-N125-C1 1)
O(H34-N124-C114)-0(H145-N124-C114)-0(H 35-N125-C115)+0(H 45-N125-C1 1)
T(Csa-Nia-Caa-C3p)-T(N1a-Caa-C3p-Can ) HT(Coa-Cia-Caa-Csp)-T(C3a-Cyp-Csa-Coa)+
T(Cysa-Csa-Cea-Nia)- U(Csa-Cop-Nia-Cop) TTU(Cop-Nyp-Cop-Cip)-T(N 1 3-Cop-Cap-Cap)+
T(Cap-Cip-Cyp-Csp)-T(C3p-Cyp-Csp-Cep)t T(Cap-Csp-Cop-Nip)-T(Csp-Cep-Ny-Cap)
T(CoaNia-Coa-C30)-T(N12-Cra-C32-Cap ) TT(Cra-C3a-Cya-Csa)-T(C34-Cua-Csp-Cop)+
T(Cya-Csa-Cea-Nia)- T(Csa-Coa-Nia-Coa)-T(Cop-N5-Cop-Csp)+T(N5-Cop-Csp-Cyp)-
T(Cyp-C3p-Cyp-Csp)+T(C3p-Cyp-Csp-Cep)-T(Cap-Csp-Cop-Nip) +T(Csp-Cop-N15-C2n)
27(Cpa-Nja-Cra-C3)-T(N | 4-Cy4-C3a-Cya)-T(C24-C34-Cya-Cs)+2T(C34-Cya-Csa-Con)-
T(C4a-Cs5a-Coa-Nia)- T(Cs4-Cop-Nip-Coa)H2T(Cep-Ni5-Crp-Csp)-T(N15-Cop-Csp-Cip)-
T(Cy8-C3p-Cyp-Csp)+21(C3p-Cyp-Csp-Cop)- T(Cyp-Csp-Cep-Nip)-T(Csp-Cep-N15-C28)
27(Cea-Ni1a-Coa-C34)-T(N A-Crp-C3a-Cya)-T(C24-C34-Cya-Cs5a) +2T(C34-Cya-Csa-Con)-
T(C4a-Csa-Coa-Ni2)-T(Csa-Coa-Nia-Cr0)-2T(Cop-Nip-Cp-C3p)+T(N;5-Cop-Csp-Cap)+
T(Cyp-Csp-Cyp-Csp)-2T(Csp-Cyp-Csp-Cop)+ T(Cap-Csp-Cop-Nip)+T(Csp-Cep-Ni5-C2n)
T(N1A-C24-C34-C4a)-T(Cra-C34-Cyp-Csa)HT(Cyp-Csa-Coa-Nj2)-T(Cs5-Coa-Nia-Coa)+
T(N;5-Cyp-C3-Cyp)-T(Cyp-C3p-Cyp-Csp)+T(Cyp-Csp-Cop-N15)-T(Csp-Cop-N;5-Cs5)
TN 1A-Coa-C3a-Cap)-T(Ca-C3a-Caa-Csa) TT(Caa-Csa-Coa-N14)-T(Cs5a-Cop-Nia-Con)-
T(N1p-Cyp-C3p-Cyp)+ T(Cap-C3p-Cup-Csp)-T(Cap-Csp-Cep-Nig) +T(Csp-Cep-N15-Cop)
T(0154=C11a-N2a-H32)+7(0155=C115-Ni2s-Hi3p)

T(OISA:C] 1A'N12A'H13A)‘T(OISB:C1 ]B'NIZB'HBB)
T(0154=C11a-C24-Nj4)T1(O155=C)15-C2p-Ni)
T(0154=C114-C24-Ni4)-1(O;55=C)15-C2p-Nip)
T(C11a-Coa-Nia-Ca)+T(C11-Cop-Ni5-Cop)
T(C11a-Coa-N1a-Cop)-T(C115-Cop-Nip-Cep)
Y(Hsa-(Cya-C3a)-Csa)+y(Hsp-(Cyp-Csp)-Csp)
Y(Hsa-(C4a-C3a)-Csa)-Y(Hgp-(Cyp-Cs)-Csp)
Y(Hi0a-(Ca-Nia)-Csa)¥(H10p-(Cop-Nip)-Csp)
Y(Hi0a-(Csa-Nia)-Csa)-Y(Hios-(Cop-N15)-Csp)
Y(Hop~(Csa-Cya)-Cea)+Y(Hop-(Csp-Cup)-Con)
Y(Hoa-(Csa-Csa)-Con)-Y(Hop-(Csp-Cyp)-Csp)

Y(H74-(C34-C1a)-Cya) +y(H7p-(C3p-Cap)-Cyp)
Y(H74-(C34-C2a)-Cya)-Y(H75-(C35-Cop)-Cip)
Y(O155=(C11a-N124)-Coa)+¥(O155=(C118-N128)-Cop)
Y(O15a=(C11a-N124)-Coa)-¥(0155=(C118-N128)-Cs)
Y(Cria-(Ni2a-Higa)-Hisa)+HY(Crip-(Ni2s-Hiss)-Hiss)
Y(Cr1a-(N12a-Hi4a)-Hi34)-Y(C115-(Ni2s-Hisp)-Hisp)

V(Oy5a... Higp)tV(Oisp... Higa)

V(Oisa...Hi4p)-V(Ois...Higa)

8(Cy1a.-Nizp...C11)-0(Ciya. .. O1sp...C1ip)

aq

g = 0Q = 09 = 09 =1
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aq
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Sg2 T(Cl1B~-~N12A-~~C11A~--015A)+T(C11A~~-N123-~~C113--~0153) Au Ta.B
Sgs UChig--Niga--Ci1a---0154)-TU(Ci1a---Nigg...C11p. .. Oy 5p) Bg Ta.B
584 'Y(N12A‘~-ClIA'HCI1B-~-N12B)+Y(N12A'~‘C1lA“'Cl1B~-~015B)+’Y(OISA“'C1lA-'-CllB-"NIZB)+ Au YA...B
Y(O]SA...C]]A...C[]B...O]SB)
* See Scheme 1 for atom numbering. v, bond stretching; 0, bending; Y, rocking; w, wagging; 1T, torsion;

s, symmetric; as, asymmetric. Normalizing factors () are not provided; they can be calculated as N= /2%2 , where j refer to the vibrational
i

coordinate and ¢; are the coefficients associated with each coordinate in which the vibrational coordinate expands.



Electronic Supplementary Material for PCCP
This journal is © The Owner Societies 2008

TABLE S10. DFT(B3LYP)/6-311++G(d,p) calculated wavenumbers and intensities, and normal coordinate analysis for Dimer I of
picolinamide®.

Approximate Symmetry Calculated Intensity PED®

Description Wavenumber®
v(N-H)1” A, 3492 0 S,7(95)
v(N-H)1” B, 3491 442 S25(95)
v(N-H)2”’ B. 3224 2265 S30(96)
V(N-H)2’ A, 3185 0 S29(97)
v(C-H)2’ A, 3086 0 S17(95)
V(C-H)2”’ B, 3086 5 S15(95)
v(C-H)4’ A, 3066 0 S51(76)+S19(18)
v(C-H)4” B, 3066 33 S52(76)+S50(18)
V(C-H)3’ Ag 3048 0 819(77)+Szl(17)
v(C-H)3” B, 3048 17 S20(77)+S2(17)
v(C-H)1” A, 3029 0 S1:(92)
v(C-H)1” B, 3029 35 S14(92)
v(C=0)"’ B, 1719 704 S54(61)+S,4(17)
v(C=0)’ A, 1694 0 S23(43)+S51(28)+S25(14)
v ring 37’ B, 1609 24 S5(20)+Se(18)+S12(16)+S,(10)
v ring 3’ A, 1609 0 S7(21)+S5(19)+S,1(17)+S,(10)
S(NH,)”’ B. 1603 213 S52(80)+S,4(11)

S(NH,)’ A, 1596 0 S51(33)+So(19)
vring 5 B, 1591 79 S10(33)+S4(15)
vring 5’ A, 1587 0 S51(30)+S23(26)+Sy(15)
v ring 2’ Ag 1482 0 S33(30)+Sg(18)+S35(16)+S“(10)
v ring 27 Bu 1482 13 S34(3 1)+S4(19)+S36(16)
S(C-H)4’ A, 1454 0 S30(28)+S37(13)

S(C-H)4” B, 1451 21 S40(30)+S;35(17)+Se(11)
V(C-NY’ A, 1411 0 S15(33)+Ss3(14)+S57(12)
V(C-N)”’ B, 1398 451 S26(33)+S54(15)+S16(12)
8(C-H) 17 B, 1302 8 S34(41)+S6(13)+S36(13)+S4(12)
d(C-H)I” A, 1302 0 S33(41)+S5(13)+S55(13)+S;5(12)
vring 1’ A, 1283 0 S1(41)+S5(14)+S1(11)
vring 17 B, 1282 28 S7(40)+S4(14)+S,,(11)
vring 4’ A, 1177 0 S31(18)+S7(17)+S;5(15)+Ss35(14)
A% ring 4 Bu 1174 12 S32(18)+Sg(16)+816(14)+854(13)
&(C-H)3’ A, 1156 0 S30(31)+S37(29)+S;35(15)+So(13)
&(C-H)3” B, 1156 2 S40(31)+S38(29)+S36(16)+S,0(12)
w(NH,)’ A, 1123 0 S53(43)+S25(25)+S;(17)
w(NH,)”’ B, 1118 9 S54(46)+S26(22)+S24(17)
&(C-H)2’ A, 1097 0 S30(22)+S11(18)+S35(16)+S4(15)
&(C-H)2” B, 1096 10 S40(22)+S12(18)+Sg(15)+S36(15)
v ring 6’ A, 1049 0 So(32)+S,1(22)+S55(11)
vring 6 B, 1049 17 S10(33)+S12(22)+S36(12)
YC-H)1’ A, 1010 1 S67(60)+S73(24)+S71(17)
Y(C-H)1”’ B, 1010 0 Ses(60)+S74(24)+S72(17)
dring I A, 1005 0 S31(52)+S;(12)+S,(10)
dring 17 B, 1005 13 S32(52)+S4(12)+S,(10)
Y(C-H)2’ A, 975 2 S0(66)+S71(31)
Y(C-H)2”’ B, 975 0 S70(66)+S7,(31)
Y(C-H)4’ A, 917 4 S73(38)+Se0(27)+S67(18)+S7,(16)
Y(C-H)4”’ B, 917 0 S74(38)+S70(27)+Sss(17)+S72(16)
Y(NH,)’ A, 845 65 S77(55)+S2(45)
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S76(33)+S56(25)+S72(19)
S75(30)+S55(26)+S71(20)
S78(55)+S61(45)
S16(23)+846(14)+S44(13)+S6(11)
S15(24)+845(15)+S43(14)+S5(12)
S56(26)+S72(21)+S74(21)+S65(20)
S55(30)+S73(21)+S71(19)+S67(19)
S56(49)+S76(37)

Ss55(45)+S75(41)

S44(43)+S50(34)

S43(54)+S49(25)
Sa6(52)+S44(26)+S50(13)
S45(53)+S49(24)+S43(13)
Se1(61)+S75(39)

Se2(54)+S77(44)

S45(43)+S4(19)

S47(43)+541(22)

Sss(84)

S57(85)

Sso(81)

Seo(81)
S15(27)+S45(17)+S47(14)+S79(13)+S49(11)
S16(34)+S46(19)+S50(16)+S45(12)
S42(45)+S50(28)
S41(53)+851(22)+S47(17)
Se6(61)+Sg3(18)+Se0(13)
Ses(61)+Ss9(14)

S79(86)

Sex(59)+Ss(38)

Ss1(78)+S54:(10)

Se4(85)

Sg0(64)+S45(19)+S42(12)
Ss3(82)+Se6(11)

Ssa(57)+S63(32)

Sg2(87)

*Wavenumbers in cm’'; intensities in km mol™. v, bond stretching; 8, bending; v, rocking; w, wagging; T, torsion. See Table S9 for
definition of symmetry coordinates. ® Scaled by 0.960 in the high wavenumbers region and by 0.988 in the low wavenumbers
10 % are given.

region (below 1800 cm™). ¢ Only PED values greater than
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TABLE S11 - Observed wavenumbers for the neat PA solid in the glassy state resulting from fast deposition of the vapor of the
compound onto the cryostat’s cold substrate at 10 K and in the room temperature (25°C) crystalline phase (in KBr pellet).”

DIMER 1 (Cy,)

Approximate Symmetry Glass Crystal
Description Calculated ) (film, 10 K) (KBr pellet, 25°C)
Intensity
Wavenumber

Vv(N-H)1”’ B, 3491.0 441.5 3448 /3392 3417/ 3385
Vv(N-H)2”’ B, 3223.7 22653 3304 /3256 /3188 3271/3185
v(C-H)2” B, 3086.1 5.0 n.o. 3079
v(C-H)4” B, 3066.0 33.2 3068 3061
v(C-H)3” B, 3048.3 17.2 3013 3042
v(C-H)1” B, 3028.5 34.6 3016
v(C=0)"’ B, 1718.5 704.4 1686 1662
vring 3"’ B, 1608.7 23.5 1591 1587
O(NH,)”’ B, 1602.8 212.8 1571 1568
vring 57’ B, 1591.1 79.2 ~1583 1603 /~1583
v ring 2’ B, 1481.7 12.5 1471 1468
S8(C-H)4” B, 1450.6 21.3 1446 1443
V(C-N)”’ B, 1397.8 451.4 1397 /1386 1406/ 1390
8(C-H) 1”7 B, 1302.1 8.2 1293 1284
vring 17 B, 1282.2 28.2 1254 1253
vring 4 B, 1174.2 12.4 1165 1165
&(C-H)3” B, 1156.3 1.9 1147 1143
w(NH,)”’ B, 1117.8 8.9 1097 1096 / 1084
&(C-H)2” B, 1096.3 10.4 1224 1225

v ring 6 B, 1049.4 16.9 1043 1043
yC-H)1’ A, 1010.4 0.7 n.o. n.o.
dring 17 B, 1004.8 13.0 998 996
Y(C-H)2’ Ay 974.8 23 974 986
Y(C-H)@4’ A, 917.4 3.5 911 909
Y(NH,)’ Ay 844.8 64.5 824 826
Y(C=0Y’ A, 823.8 533 n.o. 770
dring 27’ B, 786.1 6.0 752 756
Y(C-H)3’ A, 753.6 50.6 685 694
Tring 1’ Ay 692.3 19.0 644 649
5(C=0)"’ B, 652.6 243 ~779 796
dring 37’ B, 624.8 32.8 615 610
&(C-C-N)”’ B, 517.0 65.0 512 522
w(C-C)”’ B, 259.3 118.0 ~570 630

* Wavenumbers in cm’'; intensities in km mol™. v, bond stretching; , bending; v, rocking; T, torsion; w, wagging.
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Figure S1: Optimized structures of the conformers of nicotinamide. Two perspectives are provided, one with the

viewpoint placed above the ring (left) and the other with the viewpoint along the major axis of the molecule.
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Figure S2: Potential energy profiles calculated at the DFT-B3LYP/6-311++G(d,p) and MP2/6-311++G(d,p)
levels for the E<»Z conformational interconversion in nicotinamide.
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Figure S3: B3LYP/6-311++G(d,p) calculated spectra for the £ and Z conformers of nicotinamide. The spectra
were simulated using Lorentzian functions with a halfbandwidth of 5 cm™, frequencies being scaled by 0.960 in
the high frequency range and 0.988 below 1800 cm™'. Ordinate scales in arbitrary units.
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