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Crystallographic Data Including Bond Lengths and Angles 

 

Table S1.  Crystal data and structure refinement for HDp4mT. 

Identification code  ds2369 

Empirical formula  C13 H13 N5 S 

Formula weight  271.34 

Temperature  293(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  C2/c 

Unit cell dimensions a = 19.740(2) Å α= 90°. 

 b = 11.694(1) Å β= 91.391(9)°. 

 c = 11.514(2) Å γ = 90°. 

Volume 2657.1(6) Å3 

Z 8 

Density (calculated) 1.357 Mg/m3 

Absorption coefficient 0.237 mm-1 

F(000) 1136 

Crystal size 0.5 x 0.5 x 0.3 mm3 

Theta range for data collection 2.02 to 24.96°. 

Index ranges 0<=h<=23, 0<=k<=13, -13<=l<=13 

Reflections collected 2399 

Independent reflections 2329 [R(int) = 0.0491] 

Completeness to theta = 24.96° 99.7 %  

Absorption correction Psi-scan 

Max. and min. transmission 0.9317 and 0.8896 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 2329 / 0 / 172 

Goodness-of-fit on F2 1.039 

Final R indices [I>2sigma(I)] R1 = 0.0382, wR2 = 0.0926 

R indices (all data) R1 = 0.0623, wR2 = 0.1029 

Largest diff. peak and hole 0.202 and -0.209 e.Å-3 
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Table S2.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) 

for HDp4mT.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________ 

 x y z U(eq) 

________________________________________________________________________________ 

C(1) 1894(1) 8883(2) -1264(2) 39(1) 

C(2) 1548(1) 8398(2) -247(2) 39(1) 

C(3) 953(1) 7771(2) -366(2) 47(1) 

C(4) 650(1) 7353(2) 608(2) 55(1) 

C(5) 939(1) 7559(2) 1678(2) 56(1) 

C(6) 1534(1) 8168(2) 1736(2) 52(1) 

C(7) 1573(1) 8824(2) -2453(2) 40(1) 

C(8) 1942(1) 8472(2) -3396(2) 49(1) 

C(9) 1643(1) 8503(2) -4487(2) 59(1) 

C(10) 988(1) 8891(2) -4615(2) 59(1) 

C(11) 660(1) 9223(2) -3639(2) 56(1) 

C(12) 3426(1) 10177(2) -307(2) 37(1) 

C(13) 4303(1) 10960(2) -1534(2) 50(1) 

N(1) 1840(1) 8582(2) 806(1) 45(1) 

N(2) 930(1) 9191(2) -2565(2) 48(1) 

N(3) 2474(1) 9401(2) -1275(1) 40(1) 

N(4) 2831(1) 9590(2) -272(1) 44(1) 

N(5) 3654(1) 10417(2) -1346(1) 42(1) 

S(1) 3820(1) 10544(1) 946(1) 52(1) 

________________________________________________________________________________
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Table S3.   Bond lengths [Å] and angles [°] for HDp4mT. 

_____________________________________________________ 

C(1)-N(3)  1.297(3) 

C(1)-C(2)  1.482(3) 

C(1)-C(7)  1.496(3) 

C(2)-N(1)  1.348(3) 

C(2)-C(3)  1.388(3) 

C(3)-C(4)  1.374(3) 

C(4)-C(5)  1.366(3) 

C(5)-C(6)  1.375(3) 

C(6)-N(1)  1.333(3) 

C(7)-N(2)  1.344(3) 

C(7)-C(8)  1.384(3) 

C(8)-C(9)  1.376(3) 

C(9)-C(10)  1.375(3) 

C(10)-C(11)  1.366(4) 

C(11)-N(2)  1.336(3) 

C(12)-N(5)  1.319(2) 

C(12)-N(4)  1.362(3) 

C(12)-S(1)  1.678(2) 

C(13)-N(5)  1.452(3) 

N(3)-N(4)  1.356(2) 

 

N(3)-C(1)-C(2) 127.65(18) 

N(3)-C(1)-C(7) 111.48(17) 

C(2)-C(1)-C(7) 120.87(17) 

N(1)-C(2)-C(3) 121.05(19) 

N(1)-C(2)-C(1) 117.03(18) 

C(3)-C(2)-C(1) 121.92(18) 

C(4)-C(3)-C(2) 119.4(2) 

C(5)-C(4)-C(3) 119.6(2) 

C(4)-C(5)-C(6) 118.2(2) 

N(1)-C(6)-C(5) 123.6(2) 

N(2)-C(7)-C(8) 122.21(19) 

N(2)-C(7)-C(1) 116.78(18) 

C(8)-C(7)-C(1) 120.90(18) 
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C(9)-C(8)-C(7) 119.1(2) 

C(10)-C(9)-C(8) 119.2(2) 

C(11)-C(10)-C(9) 118.0(2) 

N(2)-C(11)-C(10) 124.5(2) 

N(5)-C(12)-N(4) 116.60(17) 

N(5)-C(12)-S(1) 124.33(15) 

N(4)-C(12)-S(1) 119.07(15) 

C(6)-N(1)-C(2) 118.16(19) 

C(11)-N(2)-C(7) 116.9(2) 

C(1)-N(3)-N(4) 120.51(16) 

N(3)-N(4)-C(12) 119.14(16) 

C(12)-N(5)-C(13) 123.40(17) 

_____________________________________________________________ 
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Table S4.   Anisotropic displacement parameters (Å2x 103)for HDp4mT.  The anisotropic 

displacement factor exponent takes the form: -2π2[ h2a*2U11 + ... + 2 h k a* b* U12 ] 

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 

______________________________________________________________________________ 

C(1) 31(1)  48(1) 37(1)  -2(1) 0(1)  4(1) 

C(2) 37(1)  43(1) 37(1)  -1(1) 1(1)  5(1) 

C(3) 46(1)  51(1) 43(1)  1(1) -2(1)  -6(1) 

C(4) 50(1)  56(2) 59(2)  11(1) 2(1)  -10(1) 

C(5) 55(1)  63(2) 50(1)  18(1) 11(1)  3(1) 

C(6) 53(1)  66(2) 37(1)  10(1) 1(1)  3(1) 

C(7) 35(1)  47(1) 38(1)  2(1) -2(1)  -7(1) 

C(8) 43(1)  62(2) 42(1)  -4(1) 1(1)  0(1) 

C(9) 65(2)  75(2) 38(1)  -3(1) 1(1)  -14(1) 

C(10) 62(2)  70(2) 45(1)  9(1) -16(1)  -19(1) 

C(11) 41(1)  70(2) 58(2)  11(1) -16(1)  -7(1) 

C(12) 29(1)  48(1) 34(1)  -1(1) 1(1)  3(1) 

C(13) 41(1)  69(2) 42(1)  -2(1) 7(1)  -10(1) 

N(1) 41(1)  56(1) 37(1)  5(1) -2(1)  2(1) 

N(2) 35(1)  63(1) 46(1)  6(1) -4(1)  -3(1) 

N(3) 32(1)  57(1) 32(1)  -2(1) -4(1)  -1(1) 

N(4) 34(1)  67(1) 30(1)  0(1) -1(1)  -8(1) 

N(5) 34(1)  61(1) 31(1)  -4(1) -1(1)  -5(1) 

S(1) 46(1)  80(1) 31(1)  -4(1) -5(1)  -12(1) 

______________________________________________________________________________
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Table S5.  Hydrogen bonds for HDp4mT [Å and °]. 

____________________________________________________________________________ 

D-H...A d(D-H) d(H...A) d(D...A) <(DHA) 

____________________________________________________________________________ 

 N(4)-H(4A)...N(1) 0.86 1.96 2.621(2) 132.8 

 N(5)-H(5A)...S(1)#1 0.86 2.74 3.3381(18) 127.7 

____________________________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

#1 x,-y+2,z-1/2  
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Table S6.  Crystal data and structure refinement for H2Dp4eT(ClO4). 

Identification code  2054ds1 

Empirical formula  C14 H16 Cl N5 O4 S 

Formula weight  385.83 

Temperature  293(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P21/n 

Unit cell dimensions a = 13.967(4) Å α= 90°. 

 b = 8.112(1) Å β= 110.00(1)°. 

 c = 15.932(2) Å γ = 90°. 

Volume 1696.2(6) Å3 

Z 4 

Density (calculated) 1.511 Mg/m3 

Absorption coefficient 0.379 mm-1 

F(000) 800 

Crystal size 0.3 x 0.3 x 0.2 mm3 

Theta range for data collection 1.68 to 24.97°. 

Index ranges -1<=h<=16, -1<=k<=9, -18<=l<=18 

Reflections collected 3887 

Independent reflections 2980 [R(int) = 0.0323] 

Completeness to theta = 24.97° 100.0 %  

Absorption correction Psi-scan 

Max. and min. transmission 0.9265 and 0.8878 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 2980 / 0 / 226 

Goodness-of-fit on F2 1.015 

Final R indices [I>2sigma(I)] R1 = 0.0490, wR2 = 0.1171 

R indices (all data) R1 = 0.1483, wR2 = 0.1527 

Largest diff. peak and hole 0.352 and -0.300 e.Å-3 
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Table S7.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) 

for H2Dp4eT(ClO4).  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________ 

 x y z U(eq) 

________________________________________________________________________________ 

C(1) 5073(3) 12426(5) 10043(3) 40(1) 

C(2) 5505(3) 13518(5) 10738(3) 47(1) 

C(3) 4940(4) 14031(6) 11244(3) 56(1) 

C(4) 3960(4) 13490(6) 11041(3) 60(1) 

C(5) 3578(4) 12439(6) 10334(3) 58(1) 

C(6) 5631(3) 11857(5) 9462(3) 40(1) 

C(7) 6754(3) 12054(5) 9748(3) 39(1) 

C(8) 7424(3) 11823(5) 10596(3) 48(1) 

C(9) 8459(4) 11962(6) 10773(3) 56(1) 

C(10) 8826(4) 12346(6) 10099(3) 59(1) 

C(11) 8144(4) 12556(6) 9264(3) 57(1) 

C(12) 3911(3) 9966(6) 7519(3) 47(1) 

C(13) 4325(4) 8852(6) 6251(3) 62(1) 

C(14) 4448(4) 7034(6) 6369(3) 75(2) 

Cl(1) 6618(1) 12894(2) 6696(1) 62(1) 

N(1) 4111(3) 11905(4) 9835(2) 49(1) 

N(2) 7148(3) 12411(4) 9108(2) 48(1) 

N(3) 5267(3) 11169(4) 8680(2) 42(1) 

N(4) 4271(3) 10814(4) 8322(2) 48(1) 

N(5) 4566(3) 9748(5) 7101(2) 56(1) 

O(1) 7652(3) 13109(7) 7179(3) 129(2) 

O(2) 6022(3) 13021(6) 7262(2) 106(2) 

O(3) 6418(4) 11397(6) 6233(4) 143(2) 

O(4) 6277(4) 14084(6) 6032(3) 124(2) 

S(1) 2704(1) 9335(2) 7175(1) 61(1) 

________________________________________________________________________________
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Table S8.   Bond lengths [Å] and angles [°] for H2Dp4eT(ClO4). 

_____________________________________________________ 

C(1)-N(1)  1.338(5) 

C(1)-C(2)  1.386(5) 

C(1)-C(6)  1.473(6) 

C(2)-C(3)  1.372(6) 

C(3)-C(4)  1.367(7) 

C(4)-C(5)  1.366(6) 

C(5)-N(1)  1.334(5) 

C(6)-N(3)  1.300(5) 

C(6)-C(7)  1.485(6) 

C(7)-N(2)  1.346(5) 

C(7)-C(8)  1.368(5) 

C(8)-C(9)  1.379(6) 

C(9)-C(10)  1.374(6) 

C(10)-C(11)  1.357(6) 

C(11)-N(2)  1.332(5) 

C(12)-N(5)  1.314(5) 

C(12)-N(4)  1.387(5) 

C(12)-S(1)  1.665(5) 

C(13)-N(5)  1.470(5) 

C(13)-C(14)  1.489(6) 

Cl(1)-O(4)  1.390(4) 

Cl(1)-O(1)  1.396(4) 

Cl(1)-O(3)  1.398(4) 

Cl(1)-O(2)  1.424(3) 

N(3)-N(4)  1.342(4) 

 

N(1)-C(1)-C(2) 121.7(4) 

N(1)-C(1)-C(6) 116.6(4) 

C(2)-C(1)-C(6) 121.6(4) 

C(3)-C(2)-C(1) 118.8(4) 

C(4)-C(3)-C(2) 119.7(4) 

C(5)-C(4)-C(3) 118.2(5) 

N(1)-C(5)-C(4) 123.6(5) 

N(3)-C(6)-C(1) 128.3(4) 
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N(3)-C(6)-C(7) 111.5(4) 

C(1)-C(6)-C(7) 120.2(4) 

N(2)-C(7)-C(8) 117.3(4) 

N(2)-C(7)-C(6) 116.9(3) 

C(8)-C(7)-C(6) 125.6(4) 

C(7)-C(8)-C(9) 120.4(4) 

C(10)-C(9)-C(8) 120.2(4) 

C(11)-C(10)-C(9) 118.1(4) 

N(2)-C(11)-C(10) 120.7(4) 

N(5)-C(12)-N(4) 116.0(4) 

N(5)-C(12)-S(1) 126.4(3) 

N(4)-C(12)-S(1) 117.6(3) 

N(5)-C(13)-C(14) 113.2(4) 

O(4)-Cl(1)-O(1) 110.7(3) 

O(4)-Cl(1)-O(3) 104.3(3) 

O(1)-Cl(1)-O(3) 112.5(3) 

O(4)-Cl(1)-O(2) 108.0(3) 

O(1)-Cl(1)-O(2) 111.1(2) 

O(3)-Cl(1)-O(2) 110.0(3) 

C(5)-N(1)-C(1) 117.9(4) 

C(11)-N(2)-C(7) 123.3(4) 

C(6)-N(3)-N(4) 120.5(4) 

N(3)-N(4)-C(12) 119.6(4) 

C(12)-N(5)-C(13) 123.6(4) 

_____________________________________________________________ 
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Table S9.   Anisotropic displacement parameters (Å2x 103) for H2Dp4eT(ClO4).  The anisotropic 

displacement factor exponent takes the form: -2π2[ h2a*2U11 + ... + 2 h k a* b* U12 ] 

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 

______________________________________________________________________________ 

C(1) 44(3)  35(2) 36(2)  6(2) 10(2)  4(2) 

C(2) 51(3)  48(3) 41(2)  -1(2) 14(2)  -3(2) 

C(3) 81(4)  48(3) 43(3)  -2(2) 25(3)  3(3) 

C(4) 71(4)  61(3) 59(3)  4(3) 35(3)  5(3) 

C(5) 54(3)  57(3) 67(3)  4(3) 26(3)  0(3) 

C(6) 46(3)  32(2) 38(2)  4(2) 11(2)  0(2) 

C(7) 46(3)  31(2) 39(2)  -2(2) 14(2)  -1(2) 

C(8) 55(3)  44(3) 39(2)  -2(2) 10(2)  -4(2) 

C(9) 51(3)  51(3) 52(3)  -5(2) 1(2)  -1(3) 

C(10) 48(3)  61(3) 62(3)  -10(3) 11(3)  2(3) 

C(11) 52(3)  68(4) 55(3)  -9(3) 24(2)  -3(3) 

C(12) 57(3)  42(3) 33(2)  2(2) 6(2)  -3(2) 

C(13) 85(4)  56(3) 40(2)  -10(2) 16(3)  -14(3) 

C(14) 111(5)  59(4) 58(3)  -5(3) 33(3)  -6(3) 

Cl(1) 61(1)  74(1) 49(1)  7(1) 18(1)  2(1) 

N(1) 48(2)  48(2) 51(2)  2(2) 19(2)  -1(2) 

N(2) 44(2)  56(3) 42(2)  -1(2) 13(2)  0(2) 

N(3) 45(2)  41(2) 37(2)  -1(2) 10(2)  -1(2) 

N(4) 42(2)  57(3) 40(2)  -7(2) 8(2)  -5(2) 

N(5) 65(3)  62(3) 41(2)  -14(2) 17(2)  -14(2) 

O(1) 58(2)  247(6) 75(3)  -37(3) 16(2)  -7(3) 

O(2) 69(2)  199(5) 56(2)  21(3) 30(2)  0(3) 

O(3) 147(5)  86(3) 192(5)  -45(4) 51(4)  -4(3) 

O(4) 153(4)  131(4) 89(3)  54(3) 43(3)  7(3) 

S(1) 55(1)  68(1) 48(1)  2(1) 3(1)  -11(1) 

______________________________________________________________________________
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Table S10.  Hydrogen bonds for H2Dp4eT(ClO4) [Å and °]. 

____________________________________________________________________________ 

D-H...A d(D-H) d(H...A) d(D...A) <(DHA) 

____________________________________________________________________________ 

 N(2)-H(2A)...O(2) 0.86 2.02 2.863(5) 168.5 

 N(4)-H(4A)...N(1) 0.86 2.00 2.649(5) 131.3 

 N(5)-H(5A)...O(2) 0.86 2.64 3.302(6) 134.9 

____________________________________________________________________________ 
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Elemental Analysis Data: 

Calculated Obtained Compound Formula 

%C %H %N %C %H %N

HDp4eT C14H15N5S 58.93 5.30 24.54 59.1 5.3 24.6

HDp4pT C18H15N5S 64.84 4.53 21.01 64.5 4.6 20.9

HDp4aT C15H15N5S 60.58 5.08 23.55 60.8 5.1 23.8

HDpT C12H11N5S 56.01 4.31 27.22 56.0 4.4 27.3

[Fe(Dp4mT)2]ClO4.½H2O C26H25ClFeN10O4.5S2 44.30 3.57 19.87 44.7 3.9 19.5

[Fe(Dp44mT)2]ClO4.1½H2O C28H31ClFeN10O4.5S2 44.78 4.16 18.65 44.9 4.0 18.7

[Fe(Dp4eT)2].1.5H2O C28H31N10FeO1.5S2 52.15 4.43 21.39 52.2 4.8 21.5

[Fe(Dp4pT)2]1½H2O C36H31FeN10O1.5S2 57.83 4.18 18.73 57.6 4.0 18.5

 

 
 


