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Table S1. Structures, total energies, and molecular graphs of complexes H,XP:CIF:CIH

H,FP:CIF:CIH

MP2=-1461.53190070 NIMAG= 0
P,-0.1354584351,0.,0.3548463755
F,0.6647508564,0.,-1.0053949402
H,-0.979939281,-1.10298525,0.1923316095
H,-0.979939281,1.10298525,0.1923316095
C1,0.7908089992,0.,2.160376541
F,1.3585861702,0.,3.9897294972
Cl,-1.5963346657,0.,4.6915071869
H,-2.8450675071,0.,4.9554050094

H,CIP:CIF:CIH

MP2=-1821.50428870 NIMAG= 0
P,-0.2989016725,0.,0.6230470801
CL,1.5393313678,0.,-0.2259233601
H,-0.9126364913,1.0909188923,-0.005344724
H,-0.9126364913,-1.0909188923,-0.005344724
Cl,-0.6498291541,0.,2.683334895
F,-1.2685720422,0.,4.4599947104
Cl,-4.0964626482,0.,3.2366726196
H,-5.2632170942,0.,2.7199811231

H;P:CIF:CIH

MP2=-1362.35827812 NIMAG=1
P,-0.0443023957,0.,0.1417481925
H,0.9906809107,0.,-0.8031713653
H,-0.8180396474,-1.0860650543,-0.2874737699
H,-0.8180396474,1.0860650543,-0.2874737699
C1,0.5201484172,0.,2.2299888002
F,0.9791525465,0.,4.0365199519
Cl1,-1.9295325044,0.,4.8415093566
H,-3.1672276045,0.,5.1511261751

H,(NC)P:CIF:CIH

MP2= -1454.41232710 NIMAG= 0
P,-0.2166927524,0.,0.6838355341
N,1.3587417748,0.,0.0685984181
H,-0.764326953,1.0915801062,-0.0009374689
H,-0.764326953,-1.0915801062,-0.0009374689
C1,-0.6223552329,0.,2.7768400311
F,-1.1806916769,0.,4.5366619948
C1,-4.0765943306,0.,3.4020020395
H,-5.2608338182,0.,2.9270803259
C,2.5159538026,0.,-0.2035295877




H,(CN)P:CIF:CIH

MP2= -1454.43857581 NIMAG= 0
P,-0.2234787363,0.,0.6503048269
C,1.4568206888,0.,0.0933935124
H,-0.7322293475,1.0876160332,-0.0726949633
H,-0.7322293475,-1.0876160332,-0.0726949633
CL-0.6942853652,0.,2.7926780928
F,-1.2179998557,0.,4.5393643151
CL,-4.1590013658,0.,3.5168888392
H,-5.36256751,0.,3.0938016121
N,2.6015333879,0.,-0.1771159234




Table S2. Structures, total energies, and molecular graphs of complexes H,XP:CIF:CIF
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H,FP:CIF:CIF

MP2=-1560.59913757 NIMAG= 0
P,-0.1981458936,0.,0.3019870297
F,0.8021698519,0.,-0.8906597494
H,-0.9836106757,.1276972133,0.0762364626
H,0.9836106757,1.1276972133,0.0762364626
C1,0.5709421164,0.,2.0728108847
F,0.9303443674,0.,4.2124917335
Cl,-1.077635173,0.,4.6807652796
F,-2.7818467189,0.,5.0018205133
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H,CIP:CIF:CIF

MP2=-1920.56846518 NIMAG= 0
P,-0.2898928489,0.,0.4840364781
Cl,1.6678876465,0.,0.1128689216
H,-0.7769150969,1.1141872102,-0.2019249696
H,-0.7769150969,-1.1141872102,-0.2019249696
C1,-0.8473209508,0.,2.3732649926
F,-1.7392832761,0.,4.2729836646
Cl,-3.7444015051,0.,3.618888388
F,-5.3573640843,0.,3.0284574485

H5P:CIF:CIF

MP2=-1461.42213587 NIMAG= 0
P,2.7420228687,0.5963274257,0.
H,2.4476400717,1.9611960642,0.
H,3.5756672641,0.4102495408,1.1054135244
H,3.5756672641,0.4102495408,-1.1054135244
C1,1.1045076087,-0.5488793505,0.
F,-0.6728271431,-1.6398966661,0.
C1,-2.0361167966,-0.0228604573,0.
F,-3.0993412502,1.3237344272,0.

H,(NC)P:CIF:CIF

MP2=-1553.47343488 NIMAG= 0
P,-0.232522847,0.,0.5041490869
N,1.4166494914,0.,0.2255505456
H,-0.6707203453,1.1142329269,-0.2138586676
H,-0.6707203453,-1.1142329269,-0.2138586676
CL,-0.810990698,0.,2.4090306628
F,-1.5983790568,0.,4.2785092516
Cl,-3.706580285,0.,3.7639627292
F,-5.3424063981,0.,3.3016553827
C,2.6034611267,0.,0.1344778949
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H,(CN)P:CIF:CIF
MP2= 1553.49710454 NIMAG= 0

\ P,-0.2167030763,0.,0.4908282514

C,1.5272751376,0.,0.2248805689
H,-0.6357719618,1.1041694547,-0.2588874883
H,-0.6357719618,-1.1041694547,-0.2588874883
Cl,-0.8664239453,0.,2.4496903672
F,-1.6084231677,0.,4.244012967
Cl,-3.8426310649,0.,3.8473812426
F,-5.4858593216,0.,3.5005746437
N,2.6993795259,0.,0.1241269672

Table S3. NBO charges in HXP:CIF:CIF complexes with chlorine-transferred

halogen bonds
H,XP, X = H,XP-CI* F- CI(3)-F(3)
F +0.874 -0.677 -0.197
Cl +0.827 -0.663 -0.164
H +0.818 -0.659 -0.159
NC +0.779 -0.650 -0.129




Table S4. Components of spin-spin coupling constants *J(P-Cl,) and XJ[(F(2)-CI(3)] across
halogen bonds and 'J(F,-Cl,) (Hz) for ternary complexes H,XP:CIF:CIH

X = PSO DSO FC SD  (p-Cly)
F -37.3 0.1 17.4 -1.3 -21.2
Cl -28.7 0.1 203.3 -1.9 172.7
H -14.1 0.0 191.4 0.4 177.0
NC -23.8 0.1 241.7 -2.3 215.6
CN -15.7 00 3236 26 305.3
X = (Fp-Cly)
F 0.1 0.1 18.7 -0.2 18.6
Cl 0.0 0.1 15.0 -0.2 14.8
H 0.1 0.1 21.3 -0.1 21.3
NC -0.1 0.1 13.3 -0.1 13.2
CN -0.1 0.1 13.4 -0.1 13.3
X = 1(Cl,-F,)
F 132.8 0.1 354.3 40.6 527.9
Cl 193.1 0.1 304.6 65.6 563.5
H 236.9 0.1 288.8 85.0  610.8
NC 222.3 0.1 280.6 81.8 584.9
CN 279.8 0.1 225.9 109.4  615.2



Table S5. Components of spin-spin coupling constants J(P-Cl,), J[F(2)-Cl(2)], and
XJ[F(2)-CI(3)] (Hz) for ternary complexes H,XP:CIF:CIF

X= PSO DSO FC SD  4(pP-Cly)

F -44.0 0.1 -170.9 1.4 -213.4
Cl -36.9 0.1 -132.8 1.3 -168.4
H -22.5 0.0 -129.9 4.2 -148.1
NC -33.7 0.1 -117.9 1.3 -150.2
CN -23.8 0.1 2.6 0.8 -20.32
X= X)(F,-Cl3)

F 156.4 0.2 287.8 45.0 489.3
Cl 131.8 0.2 278.7 36.4 447.0
H 129.2 0.2 280.3 35.5 445.2
NC 103.3 0.2 256.2 27.0 386.7
CN 67.7 0.1 213.4 16.3 297.5
X = )(Cl,-F)
F 34.9 0.2 255.6 34 294.1
Cl 60.9 0.2 300.6 104 372.0
H 74.1 0.2 319.0 14.6 407.9
NC 82.9 0.2 340.5 18.4 442.0
CN 147.9 0.2 346.4 44.0 538.5b

a) XJ(P-Cl,) in this complex.
b) 'J(Cl,-F,) in this complex.



