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Figure S1. The plots of deformation density (Ap(r)) for FXePF, and FXePFs molecules
considering FXe as one fragment and PF2 or PF4 as another fragment at the B3LYP-D3/TZ2P
level of theory; in FNgPF2 molecules, Apia(r) and Apip(r) correspond to (FNg <« PFn) o-
donation and (FNg — PFn) o-back donation, respectively; Apaa(r), Apsa(r), Ap2p(r), and
Ap3p(r) refer to the (FNg — PFn) w-back donations; Apa«(r) and Apap(r) refers to (FNg —
PFn) o-back donation. In FNgPF4 systems, Apia(r) and Apip(r) correspond to (FNg < PFy) o-
donation and (FNg — PFn) o-back donation, respectively; Ap2q(r) represents (FNg — PFn) o-
back donation; Apza(r), Apaa(r), Ap2p(r), and Apsp(r) correspond to the (FNg — PFn) m-back
donations. The energy of associated orbital terms is provided in kcal mol-1. (An isovalue of
0.001 is used.)
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Figure S2. The plots of deformation density (Ap(r)) for FXePF, and FXePFs molecules
considering FXe~ as one fragment and PF;" or PF;" as another fragment at the B3LYP-
D3/TZ2P level of theory, where the deformation density, Ap1(r) corresponds to the (FNg~ —
PF") o-donation; Ap2(r) and Aps(r) refer to (FNg™ — PF,") n-donation; Apa(r) represents the
(FNg™ « PFq") o-back donation; Aps(r) corresponds to (FNg™ «<— PF,*) mn-back donation; all
other Api(r) (i > 5) contributes negligibly. The energy of associated orbital terms is provided

in kcal mol™L. (An isovalue of 0.001 is used.)
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Figure S3. The plots of deformation density (Ap(r)) for FXePF, and FXePFs molecules
considering FXe" as one fragment and PF.~ or PF;~ as another fragment at the B3LYP-
D3/TZ2P level of theory, where the deformation density, Api(r) corresponds to the (FNg* «—
PF.") o-donation; Apo(r) and Aps(r) refer to (FNg" — PFn) m-back donations; Apa(r)
represents the o-back donation (FNg™ — PFn7); Aps(r) corresponds to (FNg™ — PFy") m-back
donation; all other Api(r) (i > 5) contributes negligibly. The energy of associated orbital terms

is provided in kcal mol™. (An isovalue of 0.001 is used.)
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Table S1. Calculated F-Ng, Ng—P Bond Length (R in A) and F-Ng—P Bond Angles (6 in
Degree) Values in FNgPF2 and FNgPF4 (Ng = Ar, Kr, Xe, and Rn) Molecules using
B3LYP and MP2 Methods with the DEF2 Basis Set and CCSD(T) Method with AVTZ

Basis Set.

Molecule | Parameters | Method i Ar i “r i e : Rn
Min | TS [ Min | TS | Min | TS | Min | TS
MP2 2.051 | 2.291 | 2.095 | 2.368 | 2.164 | 2.423 | 2.227 | 2.471
R(F-Ng) B3LYP | 2135|2474 |2.159 | 2.516 | 2.198 | 2.470 | 2.252 | 2.499
CCSD(T) | 2.178 212112 JA12162 ) LB | 2.226 .2
MP2 2.266 | 2.247 | 2.413 | 2.379 | 2.592 | 2.545 | 2.690 | 2.630
FNgPF2 R(Ng—P) B3LYP | 2435|2356 | 2.527 | 2.461 | 2.675 | 2.655 | 2.765 | 2.720
CCSD(T) | 2203 | .2 |2479| .2 |2626| .2 |2725| .2
MP2 1775|1186 | 178.1 | 110.5 | 178.7 | 103.5 | 178.8 | 99.4
O(F-Ng—P) | B3LYP |[177.0|104.1[178.3| 985 |179.0| 98.9 | 178.8| 95.3
CCsD(T) | 1789 | .2 |1772| .2 |1784 | .2 |1785| .2
MP2 2.074 | 2.344 | 2.086 | 2.422 | 2.145 | 2.477 | 2.206 | 2.515
R(F=Ng) B3LYP | 2122|2450 |2.137 | 2.531 | 2.169 | 2.531 | 2.222 | 2.553
MP2 2.255 | 2.436 | 2.402 | 2.557 | 2.588 | 2.675 | 2.688 | 2.740

FNgPF« | R(Ng-P)

B3LYP | 2.403 | 2.697 | 2.500 | 2.807 | 2.657 | 2.800 | 2.749 | 2.845
MP2 180.0 | 134.0 | 180.0 | 120.2 | 180.0 | 108.1 | 180.0 | 102.6
O(F-NOP) 53 vP 1800 [ 1145 180.0 | 1052 180.0 | 1000 180.0 | 96.1

4t has not been possible to optimize the transition state of FNgPF. molecules by using
CCSD(T)/AVTZ level of theory.
bIt has not been possible to optimize the minima and the transition state geometry of FNgPF4
molecules by employing CCSD(T) method with AVTZ basis set.
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Table S2. Calculated Values of the Mullikan Charges of Constituent Atoms in FNgPF2
and FNgPF4 (Ng = Ar, Kr, Xe and Rn) Molecules Using the B3LYP and MP2 Methods
with DEF2 Basis Set.

FNgPF2 | Methods : Ar : r i e i Rn

Min TS Min TS Min TS Min TS
. MP2 | -0.733 | —0.880 | —0.698 | —0.872 | —0.654 | —0.825 | —0.664 | —0.826
i B3LYP | —0.651 | —0.623 | —0.666 | —0.681 | —0.634 | —0.744 | —0.640 | —0.754
MP2 0.390 | 0.308 | 0.590 | 0.406 | 0.624 | 0.499 | 0.679 | 0.549
NG B3LYP | 0.299 | 0.123 | 0.464 | 0.225 | 0.548 | 0.411 | 0.611 | 0.469
MP2 0.728 | 0.858 | 0.529 | 0.771 | 0.477 | 0.648 | 0.433 | 0.612
i B3LYP | 0.698 | 0.738 | 0.582 | 0.699 | 0.505 | 0.616 | 0.450 | 0.577
b MP2 | -0.193 | —0.159 | —0.210 | —0.169 | —0.224 | —0.176 | —0.224 | —0.178
B3LYP | —-0.173 | -0.136 | -0.191 | —0.146 | —0.209 | -0.163 | —0.211 | —0.169

FNgPF4 | Methods : AT : r i xe i i

Min TS Min TS Min TS Min TS
. MP2 | -0.782 | —0.912 | —0.699 | —0.898 | —0.638 | —0.855 | —0.652 | —0.853
i B3LYP | —0.684 | —0.738 | —0.669 | —0.760 | —0.618 | —0.776 | —0.625 | —0.784
MP2 0.266 | 0.147 | 0.406 | 0.211 | 0.484 | 0.333 | 0.594 | 0411
NG B3LYP | 0.248 | 0.098 | 0.343 | 0.119 | 0.445 | 0.261 | 0.555 | 0.339
MP2 1376 | 1.332 | 1.220 | 1.278 | 1.134 | 1.142 | 1.017 1.102
i B3LYP | 1276 | 1.140 | 1.240 | 1.160 | 1.162 | 1.116 | 1.043 1.098
b MP2 | -0.184 | —0.119 | —0.203 | -0.122 | —0.218 | —0.127 | —0.210 | —0.137
B3LYP | —0.184 | —0.102 | -0.202 | —0.109 | —0.223 | -0.128 | —0.217 | —0.133

4t corresponds to the fluorine (F) atom that is bonded to the noble gas (Ng) atom.

bIt represents the fluorine (F) atom that is bonded to the phosphorous (P) atom.
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Table S3. EDA-NOCV Results of FNgPF2 and FNgPF4 (Ng = Ar, Kr, Xe, and Rn) Molecules Considering F~ as One Fragment and
NgPF2* or NgPFs* as Another Fragment at the B3LYP-D3/TZ2P Level of Theory. All Energy Terms are Expressed in kcal mol~.

Molecule | AEPaulia | AEeistata | AETorba | AE;00D | AE,0TPb | AESP™P | AE4OTPb | AEsPP | AEre®®P | AEdSPR | AEINt
FAPPF, | 762 | -1456 | —62.3 | -535 | -25 | —24 | -17 | -05 | -17 | -02 |-1319
(70.0) | (29.9) | (85.9) | (4.0) | (3.9 | (3.0) | (0.8) | (2.7 | (0.1
FKrPF, | 941 | -161.8 | 715 | -589 | -37 | -36 | -26 | -05 | -22 | -0.1 |-1393
(69.3) | (30.6) | (824) | 5.2) | 5.0) | (3.6) | (0.7) | (3.1 | (0.0)
FXePF, | 1164 | -183.0 | -815 | 647 | -51 | -50 | -39 | -07 | -21 | -01 |-1482
(69.2) | (30.8) | (79.4) | 6.3) | 6.1) | (48 | (09 | (2.6) | (0.0)
FRnPF, | 1100 | -184.4 | -763 | —-600 | -48 | -47 | -39 | -06 | -23 | -01 |-150.8
(70.7) | (29.3) | (78.6) | 6.3) | (6.2 | (5.1) | (08) | (3.0) | (0.0)
FAPF, | 689 | -1450 | -555 | —46.6 | -23 | -23 | -16 L 27 | -02 |-131.8
(72.2) | 27.7) | (840) | 4.1) | (41 | (29 4.9 | (0.1)
FKiPFs | 942 | -167.8 | -71.0 | -57.9 | -36 | -36 | -26 G 33 | -0.1 |-144.8
(70.2) | (29.7) | (815) | 5.1) | (5.1 | (3.7 4.6) | (0.0)
FXePF, | 1193 | -193.1 | -841 | —666 | 51 | -51 | -39 | -09 | -25 | -01 |-158.0
(69.6) | (30.3) | (79.2) | 6.1) | (61 | 46 | (LY | (3.0 | (0.0
FRNPF, | 1126 | -1955 | -789 | —618 | —49 | —-49 | -39 | -09 | -25 | -01 |-1620
(71.2) | (28.7) | (783) | 62 | (6.2 | 49 | @Y | 32 | 0.0

The values within the parentheses are in percentage and show the contribution towards the total attractive interaction AE®S® + AE7o™ + AEYIP,
The values within parentheses are the percentage contribution towards the total orbital interaction AET°™.
“The corresponding value is below the cut-off value of ADF to be listed in the EDA-NOCV results.
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Table S4. EDA-NOCYV Results of FNgPF2 and FNgPF4 (Ng = Ar, Kr, Xe, and Rn) Molecules Considering FNg as One Fragment and PF2

or PF4 as Another Fragment at the B3LYP-D3/TZ2P Level of Theory. All Energy Terms are Expressed in kcal mol=.

Molecule AEPauIi a AEeIstat a AETorb a AElorb AEzorb AEgorb AE4orb AEresorb b AEdisp a AEint
Aanrb b AEﬁorb b Aanrb b AEﬁorb b Aanrb b AEﬁorb b Aanrb b AEBorb b

FAIPF 134.5 —63.4 —77.2 -56.4 —8.7 -2.5 -15 -15 -1.3 -1.7 -1.6 -2.0 -0.9 -7.0
(44.8) | (546) | (73.1) | 11.3) | (3.2 | @9 | @19 | @n | 2 | (1 (2.6) (0.6)

FKrPF2 127.4 —66.2 -76.4 —49.5 -15.4 -2.0 -1.4 -1.6 -15 -15 -1.4 -2.1 -0.8 -16.0
46.2) | (53.3) | (64.8) | (202) | (2.6) | @8) | (1) | (0) | (20 | (1.8) 2.7) (0.6)

FXePF2 123.7 —68.9 —76.2 —41.7 -24.0 -1.8 -14 -1.6 -1.4 -1.3 -1.3 -1.7 -0.9 —22.2
472) | 52.2) | 547) | 315) | (24) | (18) | (@1 | 18 | @n | @n | @2 | (08)

FRnPF; 113.8 -67.1 —-69.2 -34.4 -25.7 -1.4 -1.3 -1.5 -1.3 2 -1.1 -2.5 -1.0 -23.5
(48.9) | (50.4) | (49.7) | 37.1) | (2.0) | (L9 | (2.2) | (1L9) (1.6) (3.6) (0.7)

FArPF4 148.2 -71.5 -89.8 —67.4 | -10.8 -2.9 -11 -1.3 -11 -1.3 -0.8 -3.1 -1.2 -14.3
(44.0) | (55.3) | (75.1) | (120) | (32) | (12) | (14 | 12 | @4 | 09 | @35 | (07

FKrPF4 132.5 —-70.0 -82.4 -52.8 | -18.38 -2.1 -1.2 -14 -1.2 -14 - -3.5 -1.0 -21.0
(45.6) | (53.7) | (64.1) | (228) | (25) | @5 | @7 | @5 | @7 (4.2) (0.7)

FXePF4 120.7 —68.2 —-78.0 -40.1 | -28.9 -1.6 -11 -1.2 -1.1 -1.2 .G -2.8 -1.2 —26.7
46.3) | (52.9) | (51.4) | (37.1) | (21) | (14 | (@5 | @4 | @5 (3.6) | (0.8)

FRNPF4 108.8 —65.2 -70.4 -316 | -31.3 -1.3 -1.0 -1.0 -1.0 -1.0 .6 -2.2 -1.4 -28.1
476) | (51.4) | (449) | (445) | (18) | (14 | (14 | @4 | @14 (G.1) | (10)

*The values within the parentheses are in percentage and show the contribution towards the total attractive interaction AE®S® + AET™ + AEYSP,

bThe values within parentheses are the percentage contribution towards the total orbital interaction AET°™;

“The corresponding value is below the cut-off value of ADF to be listed in the EDA-NOCYV results.
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Table S5. EDA-NOCV Results of FNgPF2 and FNgPF4 (Ng = Ar, Kr, Xe, and Rn) Molecules Considering FNg~ as One Fragment and
PF2* or PF4* as Another Fragment at the B3LYP-D3/TZ2P Level of Theory. All Energy Terms are Expressed in kcal mol.

Molecule AEPauIi a AEeIstat a AETorb a AEiorb b AEdisp a AEint
AE; AE; | AEz | AEs | AEs | AEs | AE7 | AEs | AEy | AEw | AEu | AE1 | AEres
FArPF; 97.3 -136.9 | -1166 | -990 | -53 | 49 | 25| -28 | -02 | -03 | -0.6 W o o o -1.0 -0.9 -157.2
(53.8) | (45.8) | (84.9) | (45) | (42) | 2.1) | (2.4) | (0.2) | (0.3) | (0.5) 0.9) | (0.4)
FKrPF; 107.8 -149.2 | -1274 | -1108| -51 | -50| -10 | -31 | -02 | -0.2 | -0.6 | -0.2 W W W -1.2 -0.8 -169.6
(53.8) | (45.9) | (87.0) | (4.0) | (3.9) | (0.8) | (2.4) | (0.2) | (0.2) | (0.5) | (0.2) 0.9 | (0.3)
FXePF; 128.1 -162.6 | -1453 | -1293| 54 | 51| -22 | -13 | 05| 02| -02 | -03| 01| -0.2 .S -0.5 -0.9 -180.6
(527) | (47.1) | (89.0) | (3.7) | 35) | (1.5) | (0.9) | (0.3) | (0.1) | (0.1) | (0.2) | (0.1) | (0.1) 0.3) | (0.3)
FRNPF; 132.3 -1655 | -148.7 | -1343| 51 | 47| -18 | -11| 04| 02| -02 | -02| 01| -0.1 .S -0.5 -1.0 -182.9
(52.5) | (47.2) | (90.3) | (3.4) | (3.2) | (1.2) | (0.7) | (0.3) | (0.1) | (0.1) | (0.1) | (0.1) | (0.1) (0.3) | (0.3)
FArPF, 94.8 -142.2 | -1109 | 932 | -3.7 | 44 | 44 | -20 | -03 | -03 | -05 | -04 ¢ ¢ W -1.7 -1.2 -159.5
(55.9) | (43.6) | (84.0) | (3.3) | (4.0) | (4.0) | (1.8) | (0.3) | (0.3) | (0.5) | (0.4) (15) | (0.5)
FKrPF4 105.8 -159.7 | -1304 | -1132| 42 | 42| -30 | -17| -02 | -02 | -04 | -05| -05 W W -2.3 -11 -185.3
(54.8) | (44.8) | (86.8) | (3.2 | (32) | (2.3) | (1.3) | (0.2) | (0.2) | (0.3) | (0.4) | (0.4) 1.8) | (0.4
FXePF, 124.7 -176.3 | -1535 | -1375| 42 | 42| -24 | -14 | 03| 03| -04 |-05| 05| -03 | -03]| -1.2 -1.2 —-206.2
(533) | (46.4) | (896) | (2.7) | 27) | (1.6) | (0.9) | (0.2) | (0.2) | (0.3) | (0.3) | (0.3) | (0.2) | (0.2) | (0.8) | (0.4)
FRNPF, 129.4 -1811 | -1588 | -1446| -38 | -38 | -23 | -10| -03 | 03| -04 | 04| 04| -03 | -03 | -09 -1.4 -211.8
(53.1) | (46.5) | (91.1) | 2.4) | (24) | (1.9) | (0.6) | (0.2) | (0.2) | (0.3) | (0.3) | (0.3) | (0.2) | (0.2) | (0.6) | (0.4)

*The values within the parentheses are in percentage and show the contribution towards the total attractive interaction AE®S® + AETO™ + AEYSP,

The values within parentheses are the percentage contribution towards the total orbital interaction AET

“The corresponding value is below the cut-off value of ADF to be listed in the EDA-NOCYV results.
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Table S6. EDA-NOCV Results of FNgPF2 and FNgPF4 (Ng = Ar, Kr, Xe, and Rn) Molecules Considering FNg* as One Fragment and
PF2~ or PF4~ as Another Fragment at the B3LYP-D3/TZ2P Level of Theory. All Energy Terms are Expressed in kcal mol=.

MOlGCUlE AEPauIi a AEeIstat a AETorb a AEiorb b AEdisp a AEint
AE; AE; | AEs | AE4 | AEs | AEs | AE; | AEg | AEy | AEw | AE11 | AEw | AEres

FArPF, 231.1 -2540 | -308.7 |-2973| -29 | 02| -10| 20| -13|-14| -03 | -04| 03| -03 | -03]| -10 -09 | -3325
(45.1) | (54.8) | (96.3) | (0.9) | (0.1) | (0.3) | (0.6) | (0.4) | (0.5) | (0.1) | (0.1) | (0.1) | (0.1) | (0.1) | (0.3) | (0.2)

FKrPF, 226.4 -268.1 | -2628 |-251.3| -29 | 07| -11)|-12|-09|-16| -05 | 05| -02| -03 | -03 | -13 -0.8 | -305.4
(50.4) | (49.4) | (95.6) | (1.1) | (0.3) | (0.4) | (0.5) | (0.3) | (0.6) | (0.2) | (0.2) | (0.1) | (0.1) | (0.1) | (0.5) | (0.2)

FXePF; 223.9 -2785 | -215.7 | -2040| -10 | -32 | -11)|-09| -07|-17,| -06 | 05| -01| 03 | -03 | -1.3 -09 | -271.2
(56.3) | (43.6) | (94.6) | (0.5) | (1.5) | (0.5) | (0.4) | (0.3) | (0.8) | (0.3) | (0.2) | (0.0) | (0.1) | (0.1) | (0.6) | (0.2)

FRNnPF; 208.4 -2804 | -1859 |-1746| -11 | 32| -11|-08| -07|-15| -06 | 05| -0.2 26 .6 -1.6 -1.0 | -259.0
(60.0) | (39.8) | (93.9) | (0.6) | (1.7) | (0.6) | (0.4) | (0.4) | (0.8) | (0.3) | (0.3) | (0.1) 0.9 | (0.2

FArPF, 226.0 -236.9 | -331.1 | -3816.7| -02 | 02| 35 |-17|-17| 06| 04 | 08| -08| 07 | -06] -3.2 -1.2 | -343.2
(41.6) | (58.2) | (95.7) | (0.1) | (0.1) | (1.1) | (0.5) | (0.5) | (0.2) | (0.1) | (0.2) | (0.2) | (0.2) | (0.2) | (L.0) | (0.2)

FKrPF4 218.3 -250.9 | -269.3 | -2546| -09 | 09| 30| -10| -10|-06| -09 | 09| 07| 06 | -06 | -3.6 -1.1 | -302.9
(48.1) | (51.7) | (945) | (0.3) | (0.3) | (1.1) | (0.4) | (0.4) | (0.2) | (0.3) | (0.3) | (0.3) | (0.2) | (0.2) | (1.3) | (0.2)

FXePF, 207.8 -255.7 | -2115 | -197.7| -12 | -12 | -26 | -O07 | -07 | -07| -10 | -10 | -06 | =05 | =05 | =31 -1.2 | —-260.6
(54.6) | (45.2) | (93.5) | (0.6) | (0.6) | (1.2) | (0.3) | (0.3) | (0.3) | (0.5) | (0.5) | (0.3) | (0.2) | (0.2) | (1.5) | (0.3)

FRNPF, 188.6 -2550 | -1785 |-1656| -11 | -11 | -23 | -07| 07| -10| -10 | 0.7 | -06 | 05 | 05| -27 -1.4 | -246.3
(58.6) | (41.0) | (92.8) | (0.6) | (0.6) | (1.3) | (0.4) | (0.4) | (0.6) | (0.6) | (0.4) | (0.3) | (0.3) | (0.3) | (1.5) | (0.3)

“The values within the parentheses are in percentage and show the contribution towards the total attractive interaction AE®S® + AE7™ + AEUisP,

The values within parentheses are the percentage contribution towards the total orbital interaction AET

“The corresponding value is below the cut-off value of ADF to be listed in the EDA-NOCYV results.
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