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Figure S1. Histogram of the number of the reported complexes with a free ligand containing an

[O],P(S)[N] segment. Reported data were obtained from CSD.




1 2 3
Empirical formula C,H;ClL,HgNO,PS C14H6Br,HgN,O,4P,S, CsH14CLLHgNO,PS
Formula weight 477.7 772.84 466.72
Temperature (K) 293 (2) 293 (2) 293 (2)
Wavelength (A) 0.71073 0.71073 0.71073
Crystal system Triclinic Monoclinic Orthorhombic
Space group Pl P2,/c Pbca
a(A) 7.5816 (3) 18.5214 (10) 11.6229 (4)
b(A) 7.6514 (4) 8.3511 (3) 17.2516 (4)
c(A) 12.7568 (5) 18.379 (1) 13.2057 (4)
a (%) 101.717 (4) 90.00 90.00
BC) 104.651 (4) 118.740 (7) 90.00
7 () 102.378 (4) 90.00 90.00
V (A3) 672.89 (5) 2492.6 (3) 2647.92 (14)
VA 2 4 8
Deale (g/cm?) 2.358 2.059 2.341
Absorption coefficient (mm=')  12.088 9.698 12.284
F (000) 446 1472 1744
Crystal size (mm) 0.221 x 0.101 x 0.0397 0.186 x 0.175 x 0.121 0.339 x 0.315 x 0.272
6 Range for data collection ()  3.77-32.513 4.105 —28.502 3.506 —26.372
Index ranges 9<h<9 23<h<23 -14<h<14
9<k<9 -10<k=<10 -21<k=<21
-15<I<15 —22<1<22 -16<1<16
Reflections collected 11432 52536 38870
Independent reflections 2745 [Rin = 0.0336] 5093 [Riy = 0.036] 2708[Ri, = 0.0530]
Min and max transmission 0.293 and 1.000 0.294 and 0.458 0.06 and 0.123

Refinement method

Data/restraints/parameters
Goodness-of-fit on F?
Final R indices [/ > 26(/)]
R indices (all data)

The largest difference in peak
and hole (e A3)

full-matrix least-squares
on F?
2745/1/142

1.042

R;=0.0188, wR,=10.0424
R;=0.0207, wR,=10.0431
0.68 and —0.80

full-matrix least-squares
on F?
5093/1/244

1.027

R;=0.0286, wR, =0.0648
R;=0.0380, wR,=0.0690
0.822 and —0.637

full-matrix least-squares
on F?
2708/2/128

1.179

R;=10.0426, wR,=0.0802
R;=0.0541, wR,=0.0835
0.74 and —1.011

Table S1. Crystal data and structure refinement for 1, 2 and 3.
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Table S2. Selected experimental and optimized bond distances (A) and angles (°) for 1, 2 and 3.

1 Experimental  Optimized Experimental Optimized
Hgl—S1 2.4444 (8) 2.4445 S1—P1 1.9765 (10) 1.9864
Hgl—ClI1 2.4290 (9) 2.4294 N1—Pl1 1.622 (2) 1.6536
Hgl—CI2 2.4864 (8) 2.4852 N1—HI 0.845 (18) 1.0100
Hgl—CI2i 2.8276 (8) 2.8419 N1—ClI 1.429 (4) 1.4228
Cl2—Hgl! 2.8276 (8) 2.8526 Hgl—CI2—Hgl! 93.09 (2) 90.37
Cl1—Hgl1—S1 125.46 (4) 119.89 P1—S1—Hgl 100.82 (4) 99.36
Cl2—Hgl—S1 118.69 (3) 114.73 O01—P1—S1 115.68 (9) 115.65
CI2—Hgl—S1 108.49 (3) 96.08 02—P1—S1 116.80 (10) 117.72
Cl1—Hgl—CI2 111.08 (4) 116.87 N1—P1—S1 105.25 (9) 106.67
Cll—Hgl—CI2i 94.56 (3) 114.21 P1—N1—HI1 118 (3) 116.97
CI2—Hg1—CI2i 86.91 (3) 87.93 Cl1—N1—HI1 115 (3) 116.57
2

Hgl—S1 2.6625 (13) 2.6611 P1—NI1 1.621 (4) 1.6394
Hgl—S2 2.6076 (11) 2.6073 P2—N2 1.638 (3) 1.6576
Hgl—Brl 2.5338 (5) 2.5480 N1—HI1 0.8600 1.0099
Hgl—Br2 2.5482 (5) 2.5344 N2—H2 0.8600 1.0095
S1—P1 1.9688 (17) 1.9731 N1—C1 1.428 (5) 1.4188
S2—P2 1.9694 (14) 1.9755 N2—C8 1.428 (5) 1.4098
Brl—Hg1—S1 104.97 (3) 105.07 O1—P1—S1 112.54 (15) 112.86
Brl—Hgl1—S2 106.05 (3) 108.28 02—P1—S1 115.70 (15) 115.39
Br2—Hg1—S1 105.12 (3) 110.58 N1—P1—S1 111.21 (15) 112.94
Br2—Hgl—S2 117.82 (3) 103.74 03—P2—S2 115.36 (13) 115.41
S1—Hgl1—S2 99.42 (4) 95.26 04—P2—S2 115.82 (12) 116.34
Brl—Hgl—Br2 120.55 (19) 128.83 N2—P2—S2 108.02 (13) 108.46
P1—S1—Hgl 102.38 (6) 103.40 P2—S2—Hgl 96.76 (5) 98.52
3

Hgl—SI1 2.447 (2) 2.4500 S1—P1 1.986 (3) 2.0026
Hgl—Cl1 2.369 (3) 2.3686 P1—NI1 1.610 (6) 1.6459
Hgl—CI2 2.590 (2) 2.8511 P1—OI1 1.545 (6) 1.5738
Hgl—CI2! 2.681 (2) 2.5901 P1—02 1.556 (6) 1.5778
Cl2—Hgl! 2.681 (2) 2.8512 Hgl—CI2—Hgl!  92.56 (7) 92.98
Cl1—Hgl—S1 130.86 (8) 127.62 P1—S1—Hgl 98.49 (10) 102.86
Cl2—Hgl1—S1 104.65 (8) 105.90 01—P1—S1 115.7 (3) 113.13
CI2i—Hgl—Sl1 105.96 (8) 98.76 02—P1—S1 101.6 (2) 103.85
Cll—Hgl1—CI12 110.97 (9) 104.68 N1—P1—S1 115.8 (2) 116.81
Cll—Hgl—CI2i 108.33 (10) 108.86 N1—P1—O1 102.4 (3) 101.73
CI2—Hgl—CI2! 87.44 (7) 86.51 N1—P1—02 112.4 (3) 106.18

Symmetry codes: 1: (1) «x+ 1,y +2,—=z+1; (i) x+3,y+2,—=z+2;2: () ~x+1,y+1,—=z+1; (1) =,y +

1,—z3: (1) —x,—y+1,—=z
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Figure S2. Displacement ellipsoid plots of the asymmetric units of 1, 2 and 3 (50 % probability).

Figure S3. Best overlay for two 1, 2 and L. 1/2 and L; have been represented as red and blue colors,
respectively.
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Figure S4. Histogram of the M—S—P bond angles for complexes with an [N]P(S)[O],-based ligands
(where M is a metal). Reported data were obtained from CSD.

Figure S5. The C—H-- & interaction in 1 (red dashed line).



Figure S6. The C—H: = interactions in 2 (red dashed line).



Figure S7. The two-dimensional array of 3, built from C—H---Cl and C—H---S interactions.

Polyhedra representation was used for showing the coordination sphere of mercury.



Table S3. QTAIM parameters (in a.u.) at M06-2X/6-311++G(d,p)/LANL2DZ level.

p(r) Vp(r) [V(0)l/G(r) H(r)
1
Hg-S 0.67,0.67 0.17,0.16 1.30, 1.30 —0.18,-0.18
Hg—Cl terminal 0.63, 0.64 0.23,0.22 1.18,1.18 —0.12,-0.12
Hg—Cl bridge 0.57,0.57 0.21,0.20 1.15,1.15 —-0.09, -0.09
N1—HI---Cll 0.14 0.52 0.88 0.01
C2—H2---01 0.14 0.61 0.80 0.02
C4—H44---Cll 0.85 0.30 0.79 0.13
C7—H7B---Cg 0.35 0.16 0.52 0.13
2
Hg-S 0.49, 0.45 0.15,0.14 1.17,1.14 —0.08,-0.06
Hg—Br 0.59, 0.57 0.62, 0.68 1.50, 1.46 —-0.16,-0.14
N1—H1---Br2 0.14 0.22 1.10 0.06
C4—H44:--Br2 0.84 0.18 0.87 0.03
CI13—H13B---Brl 0.96 0.19 0.92 0.05
C10—H10---Brl 0.89 0.19 0.87 0.05
C4—H4B---S1 0.77 0.26 0.74 0.14
Cl11—HI11B---S2 0.71 0.19 0.92 0.03
C9—H9---04 0.27 0.10 0.84 0.06
C3—H3---02 0.11 0.50 0.74 0.26
Cl4—H144---Cg 0.65 0.28 0.66 0.18
Cl4—HI14B---Cg 0.40 0.12 0.56 0.12
3
Hg-S 0.67,0.67 0.16,0.16 1.30, 1.30 —0.18,-0.18
Hg—Cl terminal 0.71,0.71 0.25,0.25 1.20, 1.20 —-0.16,-0.16
Hg—Cl bridge 0.47,0.47 0.17,0.17 1.11, 1.11 —0.05,-0.05
C4—HA4C---Cll 0.12 0.40 0.84 0.13
C5—HS54---Cl1 0.10 0.35 0.83 0.13

C4—H44---S1 0.85 0.28 0.73 0.15
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Figure S8. Schematic illustration of the fingerprint plots of 2. Different colors have been used for
different atom pair contacts.
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Figure S12. 3C NMR for L;.

CARBON_01 v lgzlagks o | -
o8 T M ea ~ @ G 0
| i 228 a2 ig
‘ (V] P ¥ N2
230 220 210 200 190 180 170 160 150 140 130 12(} 110 100 90 80 70 60 50 40 30 20 10 O -10



HSQC_o1

320

5N NMR (400 MHz, cdscn) & 6,23 |a1s

310

r-305

r-300

{6.23,-294.93
1 295

F-290

r-285

r-280

275

270

265

71 70 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.9 5.8 57 5.6 5.5 54 53
f2 (mn)

Figure S13. 'H-'N HSQC for L.

1 (ma)



17000

16000

15000

[-14000

13000

12000

11000

[-10000

[-9000

F8000

7000

6000

[-5000

3000

2000

1000

O

[—-1000

PHOSPHORUS_01 3
STANDARD CARBON PARAMETERS T
|
\ 4
\a—P
o] / |0
\/O{L/h/"‘\/ o-\\\
/ |
s
|
3P NMR (162 MHz, dirso) 5 73.64.
| [4
| |1.54
| |
| s
T T T : T T T T T : T T T T : T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 S(fll( 30 60 50 40 30 20 10 410 =20 -30 -40
Ma,

Figure S14.3'P{'H} NMR for L,.



[Fov

800
F750
700
650
600
550
500
450
400
350
300
250
200
150
F100
50
r-50

R e K

68T

90TT
¢Nm.ﬁ\.

£8r'c—
680°€

660°E
60L'E~
aee’
8/8'c
L98g'E =

U

968'€
W06'E
616'E
|9£6'E

o]

f1 (ppm)

Figure S15. 'H NMR for L,.

10

11

12

PROTON.01

13




CARBON_01 ¥ e [t
\ EREE: <
& Y 1100
1000
900
800
—— — — 700
H600
500
400
— ~ -300
~ -200
— 100
)
F-100

230 220 210 200 190 180 170 160 150 140 130 12(}1%10 )100 9 80 70 60 50 40 30 20 10 0 -10
ppm

Figure S16. '3C NMR for L,.



PHOSPHORUS_01 f f |-190
STANDARD CARBON PARAMETERS

—65.01

180

3P NMR (162 MHz, cdscn) 6 65. [17o

160

150

140

130

120

F110

[-100

T T T T T T T T T T T T T T T T T

\
T T T T T
190 180 170 160 150 140 130 120 110 100 90 80

|

T
70 60 50 40 30 20 10 0 -10 -20 -30 -40
f1 (ua)

Figure S17.3'P{'H} NMR for 1.



6.0

5.5

5.0

4.5

r4.0

3.5
3.0
r2.5
F2.0
rl.5

r1.0

r0.5

r0.0

0.5

T85TT
£TT
06T'T

L£96 T—

mm,ﬂN
TE0't

mwo.vup
990t

.

L0
80k
680t
00Tt

L0T'
81Tt
L7484
TP

6vT'H
09T
29T

8529~
£62°9

000

I

STANDARD CARBON PARAMETERS

PROTON. 01

10

11

12

13

f1 (ppm)

Figure S18. '"H NMR for 1.



ri5

rio

CARBON_OL | | | 2Rz2 oy an
STANDARD CARBON PARAMETERS ai 58 a2
R N W
AR MU Wt Wi oo
230 220 210 200 190 180 170 160 150 140 130 120 110 100 %0 80 70 €0 50 40 30 20 10 0 -10

1 (ppm)

Figure S19. 3*C NMR for 1.



ASAPHMQC_01
STANDARD CARBON PARAMETERS

N NMR (400 MHz, ¢dcn) 8 6.25.

{5,25,-298,203..

75 74 723 72 71 70 69

6.8

67 66 65 64 63 62 6.1 60 59 58
2 (ua)

Figure S20. 'H-"N HSQC for 1.

5.7

5.6

5.5

5.4

5.3

5.2

5.1

F-340

r-335

r-330

r-325

r-320

=315

r-310

r-305

=300

r-295

r-290

r-285

r-280

=275

F-270

=265

r-260

F-255

r-250

F-245

1 (ma)



Mehr/470 24000
BT 123000
- : —f— 22000
21000
20000
19000
18000
~— 17000
16000
15000
14000
13000
12000
11000
10000
19000
o 8000
7000
6000
5000
14000
— : -|— : 3000
i 2000
1000

73.337

r-1000
F-2000
T T T T T T T T T T T T T T T 1

105 100 95 90 85 80 75 70 50 45 40 35 30 25 20

65 60
f1 (ppm)

Figure S21.3'P{'H} NMR for 3.



Mehr/473 a8 R gegs 5 3R
= S 00 Y Y o L N
BT o TMMmmMmmMm MMMM (3] -l'v-i“v—i
| i RN i Sl

X

L

r13000

r12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06 04 02

f1 (ppm)

Figure S22. "H NMR for 3.

F-1000



700
650
600
550
500
450
400
350
300
250

200

r150

r100

Nvﬁ,mﬁv.

8¥T'9T

"Gt
£0€ >

96E'Sh

Wreyr—

_u.no.mm
wwo.mmv.

|
|
|
|
|
|
|
|
|
|
|

Mehr/471

wwwmm
|

65 60 55 50 45 40 35 30 25 20 15 10
f1 (ppm)

70

75

Figure S23. >*C NMR for 3.
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The mass spectrum of 1 at 20 eV experiment.

Figure S24.
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Figure S25.

The mass spectrum of 1 at 70 eV experiment.
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Figure S26.

The mass spectrum of 2 at 20 eV experiment.
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Figure S27.

The mass spectrum of 2 at 70 eV experiment.
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Figure S28.

The mass spectrum of 3 at 20 eV experiment.
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Figure S29.

The mass spectrum of 3 at 70 eV experiment.




