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Table S1 Overall (log fn,1,a,)" association constants for the indicated equilibrium reactions”
in H,O/MeOH (50:50 v/v); T=298.2+0.1 K; /=0.10£0.01 M in KTsO

Equilibrium reaction Cl NO;~ Cloy, AcO SO  POS
7H +pyrr + A = Hopyrr(A) - -~ - - — 62.14(2)
6 H' + pyrr + A = Hepyrr(A)  45.21(2) 45.44(1) 44.86(3) - 49.32(1)  56.07(3)
SH' +pyrr + A = Hspyrr(A) ~ - —39.84(4) 43.12(1) 48.32(9)
4 H" + pyrr + A = Hupyrr(A) - - — 33.74(4) 36.14(1) 41.08(6)
3H +pyrr+ A = Hipyrr(A) — -~ - 26.94(5) 28.28(1) -

2 H + pyrr + A = Hypyrr(A) - - - —~ 20.02(4) -
9 H" + pyrr + 2 A = Hopyrr(A), - - - - - 84.92(2)
8 H™ + pyrr + 2 A = Hgpyrr(A), - -~ - - — 79.47(2)
7H' + pyrr + 2 A = Hypyrr(A), - -~ - —~ - 72.57(2)
6 H™ + pyrr + 2 A = Hgpyrr(A), - - - - - 64.45(8)
13H + pyrr + A = Hys(pyr)x(A) - - - - = 109.06(3)

“Values in parentheses are standard deviations for the last significant figure. ” Charges were omitted simplicity.
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Table S2 Relevant distances (A) and angles (°) for [(Hgpyrr)(SO4)(H20)3](SO4)2-9.3H,0

Bond lenght/A

NG)-C(2) 1510Q2)  N(17)-C(16) 15082)  N(G31)-C(30) 1.5132)
N(3)-C(4) 15063)  N(17)-C(18) 15112)  NG1)-C(32) 1.503(2)
N(9)-C(5) 13762)  N(23)-C(19) 13703)  N(37)-C(33) 1.376(3)
N(9)-C(8) 13712)  N(23)-C(22) 13722)  NG7)-C(36) 1377(2)
N(11)-C(10) 15093)  N(25)-C(24) 15072)  N(39)-C(38) 1.506(2)
N(11)-C(12) 15152)  N(25)-C(26) 15212)  N(39)-C(40) 1.507(3)
Bond angles/°

C(2)-N(3)-C(4) 112.99(14)  C(5)-N(9)-C(8) 109.59(13) C(10)-N(11)-C(12)  114.56(13)

C(16)-N(17)-C(18)  113.46(12) C(19)-N(23)-C(22)  109.45(15) C(24)-N(25)-C(26) 115.01(12)
C(30)-N(31)-C(32)  112.35(13) C(33)-N(37)-C(36)  108.91(15) C(38)-N(39)-C(40)  114.00(14)

N(3)-C(2)-C(1) 111.49(13)  N(3)-C(4)-C(5) 112.99(15)  N(9)-C(5)-C(4) 121.88(14)
N(9)-C(5)-C(6) 107.88(15)  C(4)-C(5)-C(6) 130.02(16)  C(5)-C(6)-C(7) 107.13(15)
C(6)-C(7)-C(8) 107.93(15)  N(9)-C(8)-C(7) 107.45(15)  N(9)-C(8)-C(10) 122.17(14)

C(7)-C(8)-C(10) 130.26(16)  N(11)-C(10)-C(8)  110.07(14) N(11)-C(12)-C(13)  113.19(13)
N(17)-C(16)-C(15)  112.48(14)  N(17)-C(18)-C(19)  114.13(13) N(23)-C(19)-C(18)  122.38(16)
N(23)-C(19)-C(20)  108.07(15) C(18)-C(19)-C(20)  129.32(18) C(19)-C(20)-C(21)  107.32(18)
C(20)-C(21)-C(22)  107.25(16) N(23)-C(22)-C(21)  107.91(16) N(23)-C(22)-C(24)  122.44(16)
C(21)-C(22)-C(24)  129.57(16) N(25)-C(24)-C(22)  112.26(13) N(25)-C(26)-C(27)  110.66(13)
NG31)-C(30)-C(29)  109.89(14) N(31)-C(32)-C(33) 113.41(13) N(37)-C(33)-C(32)  123.13(16)
N(37)-C(33)-C(34)  107.97(16) C(32)-C(33)-C(34)  128.75(18) C(33)-C(34)-C(35)  107.80(19)
C(34)-C(35)-C(36)  107.22(16) N(37)-C(36)-C(35)  108.10(17) N(37)-C(36)-C(38)  122.58(16)
C(35)-C(36)-C(38)  129.30(16) N(39)-C(38)-C(36)  110.21(15) N(39)-C(40)-C(41)  112.20(14)
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Table S3 Hydrogen Bond Details for [(Hepyrr)(SO4)(H20)3](SO4),2-9.3H,0.

D-H---A* Symm. Code” D-H/A H--A/A D---A/A  D-H:-A/°
N(3)-H(3A)---O(9W) [ 1] 0.90(3)  2.043)  2.905(2) 161(3)
N(3)-H(3B)---0(203) [2665] 0.88(2)  1.84(2)  2.680(2) 157(3)
N(9)-H(9)---0(103) [ ] 0.82(3)  2.053)  2.847(2) 162(3)
N(11)-H(11A)---O(13W) [ ] 0.88(3)  1.923)  2.763(2) 160(3)
N(11)-H(11B)---0(303) [1554] 0.90(2)  1.88(2)  2.756(2) 164(3)
O(13W)-H(11W)---O(1W) [1445] 0.89(5)  229(6)  2.985(3) 134(4)
O(13W)-H(11W)---O(1W) [2765] 0.89(5)  2.34(5) 3.019(2) 133(4)
O(13W)-H(12W)---0(102) [ ] 0.83(4)  2.02(4)  2.836(2) 169(4)
O(1W)-H(13W)---0(104) [1665] 0.76(5)  2.10(5)  2.847(3) 172(5)
N(17)-H(17A)---O(12W) [ ] 0.843)  1.96(3)  2.773(3) 161(3)
N(17)-H(17B)---O(4W) [1545] 0.92(3)  2.013)  2.887(3) 160(2)
O(12W)-H(21W)---O(7W) [2556] 0.83(4) 1915  2.711(4) 163(5)
O(12W)-H(22W)---0(102) [ ] 0.94(6)  1.89(6)  2.735(2) 149(6)
N(23)-H(23N)---0(102) [ ] 0.87(3)  2.18(3) 3.011(2) 161(2)
O(2W)-H(23W)---0(202) [ ] 0.90(4)  1.82(4)  2.721(3) 176(4)
O(2W)-H(24W)---0(302) [2776] 0.90(5)  1.854)  2.721(3) 163(3)
N(25)-H(25A)---0(303) [2656] 0.92 1.85 2.766(2) 171
N(25)-H(25B)---0(104) [ ] 0.92 1.83 2.744(2) 177
N(31)-H(31A)---O(101) [ ] 0.88(3)  2.02(3)  2.884(2) 166(2)
N(31)-H(31B)---0(204) [1445] 0.87(3)  1.903)  2.759(2) 167(3)
O(BW)-H(31W)---O(10W) [1445] 0.75(5)  2.01(5)  2.734(3) 163(5)
O(3W)-H(32W)---0(103) [2555] 0.80(4)  2.04(4)  2.828(2) 167(3)
N(37)-H(37)---0(101) [ ] 0.86(3)  2.24(3) 3.006(2) 149(3)
N(39)-H(39A)---O(301) [2666] 0.96(3)  1.90(2)  2.752(3) 146(2)
N(39)-H(39B)---O(3W) [2555] 0.902)  1.87(2)  2.770(2) 174(3)
O(9W)-H(91W)--- O(204) [1445] 0.843)  1.893)  2.721(2) 178(4)
C(4) —H(4A)---0(104) [ ] 0.99 2.44 3.396(2) 161
C(18)-H(18A)---O(13W) [ ] 0.99 2.43 3.394(2) 163
C(18)-H(18B)---0(203) [1545] 0.99 2.54 3.528(3) 174
C(38)-H(38A)---O(12W) [ ] 0.99 2.52 3.504(3) 176
C(16)-H(48C)---0(202) [1545] 0.99 2.53 3.405(3) 147
C(51)-H(51B)---0(204) [1445] 0.99 2.59 3.472(3) 148
C(56)-H(56A)---0(303) [2656] 0.99 2.49 3.456(3) 166

aD=0,NorC;A=0; [2665] = 1-x,1-y,-z; [1554] = x,y,-1+z; [1545] = x,-1+y,z; [2556] = -x,-p,1-z;
[2656] = 1-x,-y,1-z; [1445] = -1+x,-1+y,z; [2555] = -x,-p,-z; [2666] = 1-x,1-y,1-z; [2765] = 2-x,1-p,-
z; [1665] = 1+x,1+y,z; [2776] = 2-x,2-y,1-z; | 1=xy,z.
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Fig. S1 'H spectrum of pyrr in CDCls.
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Fig. S2 >C NMR spectrum of pyrr in CDCls.
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Fig. S3 HMQC spectrum of pyrr in CDCls.
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Fig. S4 COSY spectrum of pyrr in CDCl;.
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Fig. SS NOESY spectrum of pyrr in CDCl;.
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