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Analysis of the least squares planes

Table S1. Analysis of the least squares planes for the title complex and the chelate complexes
with a six-membered chelate ring involving the fragments C(O)NHP(O), (X)NP(O) [X = C(O),
C(S), S(O)2 and P(O)] and O[P(O)(N)2]2. The equation of the plane is of the form: Px + Qy + Rz
- S = 0 where P, Q, R, S are constants and x, y, z are fractional coordinates. Atoms marked with
asterisks were not included in the calculation of the plane.

Atom Distance from
plane, Å Atom Distance from

plane, Å
Complexes with an
C(O)NHP(O)
skeleton

Complexes with an
C(O)NHP(O)
skeleton

DOSQEH DOSQEH
P = 10.116(7) *Ce(1) 0.0695(4) P = -0.175(17) *Ce(1) 0.1937(4)
Q = -0.68(3) *O(2) -0.065(5) Q = 12.59(2) *O(3) -0.185(5)
R = 2.23(6) *O(8) -0.076(6) R = 12.85(4) *O(6) -0.212(5)
S = 1.833(13) *N(8) 0.071(6) S = 4.649(4) *N(1) 0.203(6)

P(2) -0.088(2) P(1) -0.5210(19)
C(12) 0.098(7) C(2) 0.189(7)

MUSJAM MUSJAM
P = 3.37(4) *La(1) 0.1552(6) P = 4.57(4) *La(1) -0.1812(7)
Q = 9.39(5) *O(1) -0.147(6) Q = 18.72(4) *O(3) 0.177(7)
R = 12.50(3) *O(2) -0.172(7) R = -8.96(3) *O(4) 0.198(7)
S = 16.254(8) *N(1) 0.163(9) S = 1.51(4) *N(4) -0.195(9)

P(1) -0.561(3) P(2) 0.542(3)
C(1) 0.139(11) C(16) -0.254(12)

GESJUK GESJUK
P = 5.948(4) *Cu(1) 0.0807(2) P = 6.262(4) *Cu(1) -0.1246(2)
Q = -5.402(4) *O(5) -0.0636(12) Q = -4.689(4) *O(1) 0.0984(12)
R = 9.412(11) *O(8) -0.0722(13) R = 10.371(11) *O(4) 0.1117(13)



Table S1 (continued)

Atom Distance from
plane, Å Atom Distance from

plane, Å
S = 2.908(4) *N(2) 0.0551(17) S = 3.827(4) *N(1) -0.0854(17)

P(2) 0.5600(4) P(1) -0.5083(4)
C(8) -0.1906(17) C(1) 0.1840(17)

JOZKEO JOZKEO
P = 6.33(3) *Sm(1) 0.0970(15) P = -0.80(3) *Sm(1) -0.0391(14)
Q = 11.601(16) *O(6) -0.093(4) Q = 9.61(2) *O(8) 0.037(4)
R = -2.74(3) *O(7) -0.104(4) R = 12.21(2) *O(9) 0.042(4)
S = 9.34(4) *N(3) 0.100(6) S = 12.76(3) *N(5) -0.040(7)

P(2) -0.2219(15) P(3) 0.172(2)
C(13) 0.067(6) C(25) -0.048(7)

JOZKEO
P = 13.543(9) *Sm(1) -0.0140(15)
Q = 2.44(3) *O(4) 0.014(5)
R = 9.91(2) *O(5) 0.015(5)
S = 15.36(3) *N(1) -0.014(6)

P(1) 0.0016(15)
C(1) -0.024(6)

Complexes with an
C(O)NP(O)
skeleton

Complexes with an
C(O)NP(O)
skeleton

BIGCAV NUQWUR
P = 5.377(17) *Tl(1) 0.2642(2) P = -6.582(14) *K(1) 0.0519(11)
Q = 7.324(19) *O(1) -0.295(4) Q = -4.055(15) *O(1) -0.063(3)
R = 12.13(3) *O(2) -0.310(6) R = 12.941(12) *O(2) -0.050(3)
S = 12.304(6) *N(1) 0.340(5) S = -1.973(9) *N(1) 0.061(3)

P(1) -0.1322(16) P(1) 0.5973(12)
C(1) 0.175(6) C(1) -0.151(5)

IHIBUW IHIBUW
P = 16.97(3) *Sm(1) 0.1917(4) P = 6.64(5) *Sm(1) 0.0874(4)
Q = 10.70(6) *O(5) -0.171(6) Q = -5.98(5) *O(9) -0.078(6)
R = -5.30(4) *O(6) -0.204(6) R = 15.73(3) *O(10) -0.093(6)
S = 10.52(4) *N(2) 0.183(8) S = 11.61(4) *N(3) 0.084(8)

P(2) -0.069(2) P(3) -0.037(3)
C(19) 0.089(9) C(29) 0.022(8)

IHIBUW IHIBUW
P = 12.68(3) *Sm(1) -0.0022(4) P = 13.55(3) *Sm(2) 0.1591(4)
Q = 16.61(3) *O(1) 0.002(5) Q = 15.72(4) *O(13) -0.144(5)
R = -4.53(4) *O(2) 0.002(5) R = -5.30(5) *O(14) -0.166(5)
S = 13.01(4) *N(1) -0.002(6) S = 6.79(3) *N(4) 0.151(9)

P(1) -0.082(2) P(4) -0.072(4)
C(1) 0.033(7) C(37) 0.016(10)

IHIBUW IHIBUW
P = 5.02(5) *Sm(2) -0.0522(4) P = 19.280(8) *Sm(2) 0.1157(4)
Q = -7.02(4) *O(17) 0.047(6) Q = 2.54(7) *O(21) -0.103(6)
R = 16.56(3) *O(18) 0.055(4) R = -5.38(4) *O(22) -0.122(6)
S = 1.00(3) *N(5) -0.050(8) S = -0.23(4) *N(6) 0.109(8)

P(5) -0.147(2) P(6) 0.254(2)
C(41) 0.022(8) C(45) -0.073(9)

JAGNUB JAGNUB
P = 9.021(6) *Ni(1) -0.0211(4) P = -5.452(10) *Ni(1) 0.1041(4)
Q = 3.096(12) *O(1) 0.016(2) Q = -6.412(11) *O(5) -0.079(2)



Table S1 (continued)

Atom Distance from
plane, Å Atom Distance from

plane, Å
R = 8.267(12) *O(2) 0.020(2) R = 5.692(9) *O(6) -0.097(2)
S = 9.056(4) *N(1) -0.015(3) S = -4.539(10) *N(2) 0.072(3)

P(1) 0.1550(9) P(2) 0.2845(9)
C(1) -0.024(4) C(5) -0.085(3)

REZPAN YOFKUA
P = 6.514(6) *Na(1) -0.0975(16) P = -0.84(3) *Eu(1) -0.0692(4)
Q = 5.44(2) *O(1) 0.101(4) Q = -14.83(4) *O(1) 0.061(6)
R = -12.09(3) *O(2) 0.088(3) R = 23.41(6) *O(2) 0.074(6)
S = -1.423(17) *N(1) -0.091(4) S = 2.634(14) *N(1) -0.065(8)

P(1) 0.4790(14) P(1) 0.010(3)
C(1) -0.219(5) C(1) -0.006(10)

YOFKUA YOFKUA
P = 10.10(2) *Eu(1) -0.0331(5) P = -0.26(3) *Eu(1) -0.1247(5)
Q = -8.98(5) *O(5) 0.030(7) Q = -3.43(7) *O(9) 0.114(6)
R = -14.45(9) *O(6) 0.034(6) R = 31.78(2) *O(10) 0.128(6)
S = 0.380(16) *N(2) -0.031(9) S = 4.256(7) *N(3) -0.117(10)

P(2) 0.030(3) P(3) -0.096(4)
C(5) -0.025(10) C(9) 0.025(10)

RUZRIN RUZRIN
P = -3.33(3) *Eu(1) -0.1563(3) P = 0.95(2) *Eu(1) -0.0038(2)
Q = -0.41(3) *O(1) 0.142(5) Q = 10.826(15) *O(5) 0.004(5)
R = 16.236(15) *O(4) 0.162(5) R = -2.61(4) *O(8) 0.004(4)
S = 3.932(6) *N(3) -0.148(7) S = 0.562(12) *N(4) -0.004(7)

P(1) -0.0088(15) P(2) -0.036(2)
C(13) -0.003(7) C(17) 0.002(7)

RUZRIN RUZRIN01a

P = 8.07(2) *Eu(1) 0.0546(3) -
Q = 0.69(2) *O(9) -0.049(5)
R = -12.17(3) *O(12) -0.058(4)
S = -2.452(10) *N(5) 0.052(7)

P(3) -0.057(2)
C(21) -0.015(6)

C36H51Cl9HoN9O7P4
b C36H51Cl9HoN9O7P4

b

P = -1.50(3) *Ho(1) -0.1601(2) P = 11.465(8) *Ho(1) 0.0798(3)
Q = 22.772(9) *O(3) 0.140(5) Q = 5.94(6) *O(5) -0.069(5)
R = 4.67(5) *O(4) 0.163(5) R = -15.47(4) *O(6) -0.084(5)
S = -1.28(3) *N(4) -0.143(7) S = -13.100(6) *N(7) 0.073(6)

P(2) 0.1906(19) P(3) 0.036(2)
C(3) -0.112(7) C(5) -0.013(8)

C20H36Cl6N6Na2O10P2
c

P = 3.425(5) *O(3) 0.1757(14)
Q = 9.678(4) *O(4) 0.2078(15)
R = -2.475(6) *N(3) -0.1824(16)
S = 0.009(4) *Na(1)-a -0.2011(8)

P(1) 0.5907(5)
C(9) -0.2264(19)



Table S1 (continued)

Atom Distance from
plane, Å Atom Distance from

plane, Å
Complexes with an
C(S)NP(O)
skeleton

Complexes with an
C(S)NP(O)
skeleton

BERNES BERNIW
P = 9.981(9) *Co(1) 0.0421(5) P = -4.84(3) *Co(1) -0.35604
Q = 6.566(5) *O(1) -0.0373(19) Q = -1.78(3) *S(1) 0.261(2)
R = -9.641(10) *N(1) 0.0261(19) R = 18.61(2) *O(1) 0.332(6)
S = 3.190(14) *S(1)a -0.0308(9) S = 0.356(3) *N(2) -0.238(8)

P(1) 0.1976(9) P(1) 0.012(2)
C(1)a -0.040(3) C(1) -0.091(8)

DIZVEO PUDDUO
P = 2.238(8) *Ni(1) 0.28365 P = 6.71(3) *Cd(1) 0.27664
Q = 17.697(9) *S(1) -0.2112(7) Q = 6.74(2) *S(1) -0.231(4)
R = -13.661(14) *O(1) -0.2590(18) R = -2.40(3) *O(1) -0.264(7)
S = 2.854(13) *N(2) 0.187(2) S = 3.078(13) *N(1) 0.218(10)

P(1) -0.0724(8) P(1) -0.131(4)
C(8) 0.070(3) C(2) 0.132(12)

REZPER XOBNUY
P = 6.440(5) *K(1) -0.2099(7) P = -4.760(6) *Ni(1) -0.36416
Q = 1.973(10) *S(1) 0.1906(10) Q = 1.856(5) *S(1) 0.2662(4)
R = -14.973(15) *O(1) 0.267(2) R = 18.654(4) *O(3) 0.3353(12)
S = -4.052(9) *N(1) -0.247(3) S = 1.292(3) *N(1) -0.2373(16)

P(1) 0.6483(9) P(1) 0.0042(4)
C(1) -0.491(3) C(3) -0.0813(16)

VEJJEA UKOXIC
P = 5.654(9) *Cd(1) -0.35253 P = 3.8513(0) *Co(1) 0.22705
Q = -2.134(7) *S(1) 0.2927(7) Q = 8.4092(0) *S(1) -0.16434
R = 16.467(6) *O(4) 0.3371(16) R = 14.4016(0) *O(2) -0.19920
S = 22.474(3) *N(1) -0.277(2) S = 6.8112(0) *N(1) 0.13649

P(1) 0.0805(6) P(1) -0.51942
C(1) -0.176(2) C(7) 0.09611

UKOXIC UKOXIC
P = -4.7762(0) *Co(1) 0.12837 P = 4.2062(0) *Co(2) -0.17233
Q = 12.4158(0) *S(2) -0.09450 Q = 8.0398(0) *S(4) 0.12796
R = 0.0656(0) *O(12) -0.11588 R = 14.3583(0) *O(20) 0.15224
S = 3.7996(0) *N(4) 0.08200 S = 17.9478(0) *N(8) -0.10788

P(2) -0.66492 P(4) 0.49048
C(13) 0.23116 C(35) -0.10431

UKOXIC AQEBAA
P = -3.7093(0) *Co(2) -0.15543 P = 3.95(3) *Co(1) -0.0103(10)
Q = 13.2119(0) *S(3) 0.11506 Q = 22.36(2) *S(2) 0.007(2)
R = 0.2883(0) *O(18) 0.13944 R = 3.47(2) *O(5) 0.009(5)
S = 9.9841(0) *N(5) -0.09907 S = 18.656(5) *N(3) -0.006(7)

P(3) 0.59675 P(2) -0.327(2)
C(47) -0.13457 C(2) 0.067(8)

AQEBAA AQEBEE
P = 5.70(2) *Co(1) -0.1220(11) P = 5.673(9) *Zn(1) -0.1437(4)
Q = -9.89(4) *S(1) 0.088(2) Q = -10.679(18) *S(1) 0.1053(8)
R = 8.140(14) *O(2) 0.110(5) R = 8.102(7) *O(2) 0.130(2)
S = 2.62(3) *N(1) -0.076(6) S = 2.034(15) *N(1) -0.091(3)



Table S1 (continued)

Atom Distance from
plane, Å Atom Distance from

plane, Å
P(1) -0.361(2) P(1) -0.3363(10)
C(1) 0.072(7) C(1) 0.044(3)

AQEBEE TUXGEZ
P = 3.776(12) *Zn(1) 0.0118(4) P = -5.83(2) *Cd(2) 0.3431(6)
Q = 22.618(9) *S(2) -0.0085(10) Q = 2.04(3) *S(1) -0.288(3)
R = 3.208(10) *O(4) -0.011(2) R = 31.40(4) *O(2) -0.329(6)
S = 18.537(3) *N(3) 0.007(3) S = 7.88(3) *N(1) 0.274(7)

P(2) -0.3430(8) P(1) -0.117(3)
C(2) 0.075(4) C(1) 0.159(10)

TUXGEZ TUXGEZ
P = -7.45(2) *Cd(2) -0.2216(7) P = -6.89(2) *Cd(1) -0.24280
Q = 2.84(2) *S(2) 0.182(3) Q = 2.37(2) *S(5) 0.202(3)
R = 28.81(4) *O(5) 0.218(5) R = 29.96(4) *O(14) 0.239(6)
S = 7.01(3) *N(2) -0.178(7) S = 1.31(2) *N(5) -0.198(7)

P(2) 0.122(3) P(5) 0.162(3)
C(14) -0.147(10) C(53) -0.166(10)

Complexes with an
S(O)2NP(O)
skeleton

Complexes with an
S(O)2NP(O)
skeleton

C16H26CoN2O12P2S2
d C16H26CoN2O12P2S2

d

P = 3.973(6) *Co(1) 0.3014(2) P = 5.968(5) *Co(1) 0.2958(3)
Q = 7.157(5) *O(7) -0.2606(14) Q = -6.435(6) *O(2) -0.2512(14)
R = -9.350(7) *O(7) -0.2467(13) R = 4.052(7) *O(3) -0.2471(16)
S = -1.013(5) *N(2) 0.2060(17) S = 3.311(4) *N(1) 0.2025(17)

S(2) 0.0013(5) S(1) 0.0257(5)
P(2) -0.1848(5) P(1) -0.3216(7)

C56H84N12NdO20P4S4Nae

P = 11.05(3) *Nd(1) 0.18431
Q = 17.78(2) *O(1) -0.178(4)
R = 9.39(4) *O(2) -0.178(4)
S = 7.27(2) *N(1) 0.171(6)

S(1) -0.0927(16)
P(1) -0.1591(18)

Complexes with an
P(O)NP(O)
skeleton

Complexes with an
P(O)NP(O)
skeleton

CEDLIG KOKKEA
P = -2.0155(0) *Cu(1) -0.08697 P = 11.46(7) *La(1) 0.1308(10)
Q = 6.5370(0) *O(1) 0.06961 Q = -8.65(7) *O(7) -0.124(13)
R = -15.8055(0) *O(2) 0.06879 R = -5.45(6) *O(8) -0.122(12)
S = 0.0870(0) *N(1) -0.05143 S = 0.359(14) *N(2) 0.115(15)

P(1) 0.28355 P(3) -0.160(6)
P(2) 0.03011 P(4) 0.014(6)

KOKKEA KOKKEA
P = 3.48(9) *La(1) 0.1193(13) P = 14.19(4) *La(1) 0.0888(9)
Q = 3.16(9) *O(1) -0.109(12) Q = 8.95(7) *O(13) -0.081(11)
R = 16.36(3) *O(2) -0.113(12) R = -2.80(8) *O(14) -0.089(12)
S = 1.710(11) *N(1) 0.10(2) S = 0.905(10) *N(3) 0.082(15)

P(1) 0.127(7) P(5) 0.306(7)



Table S1 (continued)

Atom Distance from
plane, Å Atom Distance from

plane, Å
P(2) -0.068(7) P(6) 0.124(5)

ZIFYOC ZIFYOC
P = -6.27(3) *Pr(1) 0.1356(3) P = -5.96(5) *Pr(1) -0.1299(3)
Q = 6.02(6) *O(3) -0.128(8) Q = 6.46(5) *O(1) 0.124(8)
R = 35.74(4) *O(4) -0.134(8) R = 35.63(4) *O(2) 0.127(8)
S = 5.03(3) *N(2) 0.126(9) S = 5.53(5) *N(1) -0.121(9)

P(3) 0.024(4) P(1) -0.085(4)
P(4) 0.107(4) P(2) -0.123(4)

ZIFYOC ZIFYOC
P = -4.84(5) *Pr(2) 0.135(2) P = -7.01(3) *Pr(2) -0.134(2)
Q = 6.95(5) *O(22) -0.134(8) Q = 4.70(6) *O(24) 0.130(8)
R = 35.71(4) *O(23) -0.128(8) R = 35.68(4) *O(25) 0.127(8)
S = 23.95(6) *N(6) 0.127(8) S = 22.53(5) *N(7) -0.123(8)

P(5) 0.032(4) P(7) -0.004(4)
P(6) 0.143(4) P(8) -0.153(4)

ZIFYOC01 ZIFYOC01
P = -5.9904(0) *Pr(1) -0.13245 P = -4.7580(0) *Pr(2) 0.13337
Q = 6.3624(0) *O(1) 0.12594 Q = 6.9773(0) *O(12) -0.13113
R = 35.6877(0) *O(2) 0.12988 R = 35.7033(0) *O(13) -0.12668
S = 18.1297(0) *N(1) -0.12336 S = 0.7187(0) *N(4) 0.12444

P(1) -0.05610 P(3) 0.01614
P(2) -0.11438 P(4) 0.14984

ZAFYIO ZAFYIO
P = 13.382(3) *Na(1) 0.1378(15) P = 13.627(2) *Na(3) 0.2512(15)
Q = 0.553(16) *O(1) -0.1175(15) Q = -4.774(13) *O(7)a -0.2140(15)
R = -1.153(12) *O(4) -0.1250(15) R = -6.564(16) *O(10)a -0.2228(15)
S = 5.884(5) *N(1) 0.105(3) S = 1.325(12) *N(2)a 0.186(3)

P(1) 0.0644(15) P(3)a 0.0164(15)
P(2) -0.1542(15) P(4)a 0.1264(15)

ZAFYIO
P = 2.290(11) *Na(1) 0.4063(18)
Q = 16.881(3) *O(13) -0.4193(18)
R = -6.861(16) *O(3) 0.3438(18)
S = -1.312(10) *N(16)a -0.3308(18)

P(5) -0.1961(18)
P(6)a 0.2502(18)

Complexes with an
P(O)OP(O)
skeleton

Complexes with an
P(O)OP(O)
skeleton

MEPOCO MEPOMG
P = 0.0000(0) *Co(1) 0.00000 P = 0.0000(0) *Mg(1) 0.00000
Q = 9.1568(0) *O(1) 0.00000 Q = 9.2102(0) *O(1) 0.00000
R = 10.3945(0) *O(2) 0.00000 R = 10.2612(0) *O(2) 0.00000
S = 2.5986(0) *O(1)e 0.00000 S = 2.5653(0) *O(1)e 0.00000

P(1) -0.05341 P(1) -0.04678
P(1)e 0.05341 P(1)e 0.04678

MPAMCU10 OMPOCU
P = 0.0000(0) *Cu(1) 0.00000 P = 9.0702(0) *Cu(1) -0.10705
Q = 9.1346(0) *O(1) 0.00000 Q = -2.3540(0) *O(1) 0.08745
R = 10.4379(0) *O(2) 0.00000 R = -14.6492(0) *O(6) -0.06836
S = 2.6095(0) *O(1)m 0.00000 S = 0.1070(0) *O(7) 0.08795



Table S1 (continued)

Atom Distance from
plane, Å Atom Distance from

plane, Å
P(1) -0.05613 P(1) -0.15509
P(1)m 0.05613 P(2) 0.10204

Title complex
P = 3.469(5) *Mn(1) 0.07365
Q = 10.903(3) *O(1) -0.0642(11)
R = 10.830(4) *O(2) 0.0552(11)
S = 5.3413(9) *O(1) -0.0647(11)

P(1) -0.1014(4)
P(1) 0.1279(4)

aThe cif file is not available; bAmirkhanov et al., 2010; cLitsis et al., 2010; dTrush et al., 2011; eShatrava et al., 2010.


