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Experimental section

General: All reactions were conducted in oven-dried glassware using a blue light-emitting diode
(LED) array (power density: 150 mW/cm? at 460 nm) as the visible-light source under air (O;)
atmosphere. All solvents were dried according to known methods and distilled prior to use.
Starting materials were commercially available (Sigma-Aldrich or Alfa-Aesar or TCI-chemicals)
and used as received. '"H NMR and '*C NMR spectra were recorded at 700/400 and 175/100 MHz
using deuterated CDCl; as a solvent, respectively. Chemical shifts (3) were reported as parts per
million (ppm) and the following abbreviations were used to identify the multiplicities: s= singlet,
d= doublet, t= triplet, = quartet, m= multiplet, b= broad and all combinations thereof can be
explained by their integral parts. Unless otherwise specified, the proton/carbon signal of 2 residual
solvent peaks (at 6 7.24 or 2.50 and 6 77.00 or 39.51 ppm, respectively) were used as the internal

references.

General procedure for the synthesis of (E)-(2-iodo-1-thiocyanatovinyl)benzene:
NH,SCN (1.2 equiv.) SCN |

= .
I (1.0 equiv.) > N H , N H

EtOH, O,
Blue LEDs ' SCN

1a 2a 2a' :
2a - (E)-(2-iodo-1-thiocyanatovinyl)benzene :

U EEEEEEEEEEEEEEEEER

Scheme S1: Photochemical process for the synthesis of (E)-(2-iodo-1-thiocyanatovinyl)benzene.

To a dry test tube (20 mL) containing 1.2 equiv. NH4SCN, 1.0 equiv. molecular I, and alkyne (0.5
mmol), was added 3 mL of ethanol. The reaction mixture was then irradiated with blue LEDs (150
mW/cm? at 460 nm) under O, atmosphere (O, balloon) at room temperature (25-28°C) until
completion of the reaction (monitored by TLC). The reaction mixture was then concentrated, and

the residue was purified by column chromatography on silica gel.
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General procedure for the synthesis of (E)-(2-iodo-1-selenocyanatovinyl)benzene:

KSeCN (1.2 equiv.) SeCN |

: // .

: I, (1.0 equiv.) H H

' > A + A

H EtOH, 02,

: Blue LEDs : SeCN

3a 4a 43’
4a - (E)-(2-iodo-1-selenocyanatovinyl)benzene ;

e"NEEEEEEEEN®N

4a' - (E)-(1-iodo-2-selenocyanatovinyl)benzene E

Scheme  S2:  Photochemical process for the  synthesis of (E)-(2-iodo-1-

selenocyanatovinyl)benzene.

To a dry test tube (20 mL) containing 1.2 equiv. KSeCN, 1.0 equiv. molecular I, and alkyne (0.5
mmol), was added 3 mL of ethanol. The reaction mixture was then irradiated with blue LEDs (150
mW/cm? at 460 nm) under O, atmosphere (O, balloon) at room temperature (25-28°C) until
completion of the reaction (monitored by TLC). The reaction mixture was then concentrated, and

the residue was purified by column chromatography on silica gel.

Procedures for the Synthesis of late-stage functionalization of lodo-vinyl-thiocyanates:

A) Synthesis of (E)-(1-thiocyanatobut-1-en-3-yne-1,4-diyl)dibenzene (7/7°)

: H :
: SCN = NCS :
: H ., 7 Pd(PPh;),Cl, (3 mol%) 7N .
: Cul (30 mol%), EtzN :
: | 60°C, 6h O :
: 2al2a’ 717", 87.55% 1

Scheme S3: Reaction scheme for the synthesis of (E)-(1-thiocyanatobut-1-en-3-yne-1,4-
diyl)dibenzene

Into a 25 mL Schlenk flask 144 mg of 2a/2a’ (0.5 mmol) was loaded. The vessel was then degassed
and loaded with 11 mg (3 mol%) of palladium catalyst, 29 mg (30 mol%) of copper catalyst and
Sml of anhydrous triethylamine (Et;N) solvent. To this reaction mixture ethynylbenzene (1.2

equiv., 62 mg) was then added at once. The reaction was stirred at 60 °C for 6 h. The reaction
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mixture was then concentrated, and the residue was purified by column chromatography on silica

gel to directly afford the pure product 7/7° in 96 mg (87.55% yield).

B) Synthesis of (E)-(2-iodo-1-phenylvinyl)(trifluoromethyl)sulfane (8/8)

. CH,CN (2ml :
: N H o+ TMsCF, CNGmh) AL
. 4h, 0°C .
. | 1

: 2al2a" 88, 73%  :
[}

Scheme S4: Reaction scheme for the synthesis of (E)-(2-iodo-1-phenylvinyl)

(trifluoromethyl)sulfane.

Into a 25 mL Schlenk flask 144 mg of 2a/2a’ (0.5 mmol) was loaded. Followed by addition of 143
mg (2 equiv.) of TMSCF;. The reaction mixture was stirred at 0 °C for 4 h. After the starting
material was consumed as judged by TLC, the solvent was removed under reduced pressure. The
reaction mixture was then concentrated, and the residue was purified by column chromatography

on silica gel to directly afford the pure product 8/8” in 120.42 mg (73% yield).
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Mechanistic studies

Reactions with (iodoethynyl)benzene

A) Procedure for synthesis of (iodoethynyl)benzene (9)5':
Phenylacetylene (4.08 g, 40.00 mmol) was dissolved in THF (100 mL) and treated with
Cul (0.38 g, 2.00 mmol) and N-iodomorpholineS? (15.00 g, 44.00 mmol). The reaction
mixture was stirred at room temperature for 45 minutes, after which a fine white precipitate
had formed. The suspension was poured onto a pad of neutral alumina (400 mL), and the
filtrate was collected under vacuum. The solid phase was washed with DCM (2x20 mL)
and the combined organic fractions were pooled and concentrated by evaporation, giving
(iodoethynyl)benzene (8.21 g, 90%) as a yellow oil. This material was used without further

purification.

z ﬁN/' Cul@mmol) =
o THF (100ml)
45 minutes, RT

Scheme S5: Reaction scheme for the synthesis (iodoethynyl)benzene
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x10

Intensity

Intensity [%4]

EI Mass Data
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B) Reaction of (iodoethynyl)benzene in presence of lodine:

[ NH,SCN
Z I, (1.0 equiv.) _
EtOH, 0,,
Blue LEDs,
9 (0.5 mmol) 11 h, RT

Scheme S6: Control Reaction of (iodoethynyl)benzene in presence of lodine

To a dry test tube (20 mL) containing 1.2 equiv. NH4SCN, 1.0 equiv. molecular I, and
(iodoethynyl)benzene (9) (0.5 mmol), was added 3 mL of ethanol. The reaction mixture was then
irradiated with blue LEDs (150 mW/cm? at 460 nm) under O, atmosphere (O, balloon) at room
temperature (25-28 °C) until completion of the reaction (monitored by TLC; 11 h). The reaction
mixture was then concentrated, and the residue was purified by column chromatography on silica

gel to directly afford the pure product (9a) in 99.12 mg (48% yield).

14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
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x10

Intensity

Intensity [%4]

EI Mass Data

Centroid [MS: 0.3345-0.3412] / 2025031409-M-7-1/El+/ / (871258)
9.00 159.0211
8.00
7.00
227.9492
6.00
5.00
4.00
1 412.8238
3.00 7 285.9225
1 75.0306
2.00 101.0464 354.8503
1 s1.0302
1.00
l |l (1999184 [ 223811
0.00 - el e e e
50 100 150 200 250 300 350 400 450 500
m/z
1 412.8227
100
] SCN
d I
75+ X
] I
50 .
] Chemical Formula: CgH5l,NS
] Exact Mass: 412.8232
25 ] Molecular Weight: 413.0149
{] T T I T T T T I T T T T | T T T T | T T T T | T T T T | T T T T I T T T T I T T T T I T T T T I T T T T
50 100 150 200 250 300 350 400 450 500
miz

Calculated Masy

Farmula
Mazs

Intensity
[mDa]

29718169 COHSNSI2

Difference

Mass

[ppm]

Difference

DBE

S10



C) Reaction of (iodoethynyl)benzene in the absence of lodine:

AN
Wm
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Scheme S7: Control Reaction of (iodoethynyl)benzene in the absence of iodine

To a dry test tube (20 mL) containing 1.2 equiv. NH4SCN, and (iodoethynyl)benzene (9) (0.5
mmol), was added 3 mL of ethanol. The reaction mixture was then irradiated with blue LEDs (150
mW/cm? at 460 nm) under O, atmosphere (O, balloon) at room temperature (25-28 °C) for 11h.
In this case we did not observe product 2a. Thus, confirming that lodine is required for the reaction

to proceed.
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Deuterium labeling experiments

D) For Iodothiocyanates:

: D NH,SCN (1.2 equiv.) SCN
: = I, (1.0 equiv.) D i
: ACN, O, :
. blue LEDs, 11h, RT ' .
: 0.5 mmol 2a",70%, 99% D i

Scheme S8: Reaction of D1-phenylacetylene with ammonium thiocyanate

SCN

\D

ﬂ 99 % Deuteration

10 9 8 7 6 5 4 3 2 1 ppm
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EI Mass Spectrum

PN
] 287.9317
100 ] G SCN
A M* peak D
1 X
- 75 I
& ]
=y ] Chemical Formula: CgH5;DINS
g =4 Exact Mass: 287.93
- ] Molecular Weight: 288.12
25 -
] 288.9346
] | 2909310  292.9314
0 T T T | T T T T l T T T T l T T T T | T T T T I T T T T | T T T T |
2825 285.0 287.5 290.0 2025 295.0 207.5
m/z
Mass Mass
Mass Intensity Formula ﬁ::::lated Difference  Difference DBE
[mDa] [ppm]

' 28793127 300509.01 COHSNSID 287.93174 047
No. m/z Intensi Intensity [%] Saturated
> o by 96.42%
81 286.92507 11170.06 092
82 287.93127 300509.01 2471 Deuteration
E) For Idoselenocyanates:
: D KSeCN (1.2 equiv.) SeCN -
: = l, (1.0 equiv.) D i
. ACN, O, :
5 blue LEDs, 11h, RT I :
: 0.5mmol 4a", 68%, 99% D

E SIS IS SIS SN NN SIS IS N NS SN NN NN NN NN NN NN NN EEEEEEEEEEEEP

Scheme S9: Reaction of D1-phenylacetylene with potassium selenocyanate.
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SeCN

~99.9 % Deuteration

10 9 8 7

EI Mass Spectrum

PN
d 335.8762
100
] M* peak SeCN
| D
75 ~
. i |
£ ]
=y sl 333.8772 Chemical Formula: CqHsDINSe
g il Exact Mass: 335.8773
= 5 Molecular Weight: 335.0246
= 331.8789 337.8765
E 336.8793
d 329.8821 334-?802 | 338.8796 340.8857
0 “—————r-r-r—rr———— -
327.5 330.0 3325 335.0 3375 340.0 3425 345.0

m/z
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Mass Intensity Formula E:;::'amd Difference  Difference DBE
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EPR Experiment to detect the 10, and I

EPR measurements: EPR spectra were recorded at room temperature on a Bruker ESP-300E(X
band, 9.8 GHz) with parameters setting as shown below: receiver gain=30n; receiver phase=0deg;
receiver harmonic=1; field modulation frequency=100000 Hz; microwave frequency[Hz]=
9.660469¢; field modulation amplitude [T]= 0.00016; receiver time constant[S] = 0.32768;
microwave power= 0.015 W; receiver offset [%FS]=0; TEMP (2,2,6,6-tetramethylpiperidin-4-one
hydrochloride) was employed as a radical trapping agent for singlet oxygen and (DMPO) 5,5-

dimethyl-1-pyrroline N-oxide as trapping agent for iodine radical®3.

The reaction under standard condition (1, NH4SCN, I,, O,) in ACN was irradiated with blue
LED light for 1 hr in the presence of TEMP and DMPO to obtain the EPR signals shown in Figure
S1 correspond to singlet oxygen and iodine radical, respectively. This result indicates that singlet
oxygen and iodine radical were formed in the reaction solution. No singlet oxygen and iodine

radical EPR signals were observed from the reaction solution under standard condition without

irradiation.
EPR spectra of the reaction mixture
45000 - —DMPO + 1"
1
—_— +
30000 - TEMP+ "02
_.E‘ 15000 -
&
g N
=
-15000 -
-30000 -
-45000 -
3460 3480 3500 3520 3540
Field (G)

Figure S1: EPR spectra of the reaction mixture after irradiation.
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Green chemistry metrics and EcoScale evaluation 53

Table S1. Evaluation of green chemistry metrics of current protocol for synthesis of 4a ((E)-(2-
10do-1-selenocyanatovinyl)benzene)

.....................................................................

Molecular mass of desired product

Atom economy (%) = x100

' (AE) Molecular mass of all reactants !

. . Mass of desired product

1 Reaction mass efficiency (%) = x100

' (RME) Mass of all reactants '
Reactant 1 Phenylacetylene 1.02¢  10.0 mmol FW 102.13 |
: Reactant 2 KSeCN 1.73g  12.0 mmol FW 144.07 :
+ Reactant 3 I, 2.53g  10.0 mmol FW 253.81.
 Solvent EtOH (15mL) 11.83g  —
+ Auxiliary -——- -—— -—-- -
' Recycled EtOH (9.3mL) 7.34g o
i Solvent '
! (E)-(2-iodo-1- !
E Product selenocyanatovinyl)benzene 1.74g 5.20 mmol FW 334.02
\ 4a/4a’' = 5.3:1 ]

Product yield = 52.16%
1.02 +1.73 +2.53 + 11.83 - (7.34+1.74) _ 4.61 Kg waste/l Kg of

1.74g product

E-factor =

334.02
373.10

x 100 =89.53%

Atom economy =

Atom efficiency =52.16% x 89.53% /100 = 46.7%

Carbon efficiency = x 100 =100%

8+1

Reaction mass efficiency = 1.74g x 100 = 67.44%
1.02g+1.73g+2.53¢g
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Table S2. Eco scale calculation of current photochemical method for the synthesis of 4a ((E)-(2-
iodo-1-selenocyanatovinyl)benzene)

m
)
o
)
o
9
)
I
=N
o
=)
]
2]
c
3
o
-
=
<%
<
a
c
o
o
)
S
o
=
®
)

A) Calculation of penalty points:

Parameters Penalty points

1.Yield  (100-%yield)/2 = (100-52.16)/2 = 23.92 23.92

2. Price of reaction components
(To obtain 10 mmol of end product)
a. Phenylacetylene = 1.02g = $0.82

b. KSeCN =1.73g = $8.30
c. lodine = 2.53g = $0.17
d. Ethanol =15mL = $0.01
Total price (USD) = $9.30
Thus, expensive (> $10 and < $50) 0
3. Safety
Solvent : Ethanol
Toxic (T) 0
Highly flammable (F) 5

4. Technical Setup
Inconventional activation technique

2
(Photochemical activation)
5. Temperature and time
Room temperature and <24h 1
6. Workup and purification
Removal of solvent with bp <150°C 0
Classical Chromatography 10
Total Penalty Points 41.92

B) EcoScale calculation:
EcoScale = 100- 41.92 = 58.08 (an acceptable synthesis)
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Spectroscopic Data

(E)-(2-iodo-1-thiocyanatovinyl)benzene (2a)

SCN |
| SCN
(2a) (2a')

The product obtained as a yellow oil.

TH NMR (400 MHz, CDCl5):  7.45-7.39 (m, 2H), 7.33-7.32 (m, 1H), 7.29-7.27 (m, 2H), 6.87 (s,
1H);

13C NMR (175 MHz, CDCl;): 6 138.8, 135.9, 130.8, 130.2, 130.0, 129.7, 129.0, 128.9, 128.7,
128.0, 127.9, 118.7, 109.6, 109.2, 107.7, 98.6 and 81.3;

EI-HREI calcd for CoHgINS (M+): 286.9266, found: 286.9255.
(E)-4-(2-iodo-1-thiocyanatovinyl)-1,1'-biphenyl (2b)

m " m "
Ph I Ph SCN

(2b) (2b")

The product obtained as a pale-yellow liquid.

H NMR (400 MHz, CDCly): & 7.61-7.55 (m, 5H), 7.45 (t, J= 7.2 Hz, 2H), 7.39-7.35 (m, 2H),
6.90 (s, 1H);

13C NMR (175 MHz, CDCl;): 6 142.9, 142.6, 139.7, 138.6, 137.6, 128.9, 128.6, 128.5, 128.0,
127.9,127.5,127.3,127.1, 127.0, 122.7, 118.7, 109.7, 109.3, 107.4 and 98.5;

EI-HRFD calcd for C;5H;(INS (M+): 362.9579, found: 362.9573.
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(E)-1-(2-iodo-1-thiocyanatovinyl)naphthalene (2¢)
Y con 8 .
O N_q V—H

| NCS
(2¢) J L (2¢c)

The product obtained as a pale-yellow powder.

H NMR (400 MHz, CDCly): & 7.96-7.87 (m, 2H), 7.65-7.53 (m, 2H), 7.49 (t, J= 9.2 Hz, 1H),
7.45-7.38 (m, 2H), 7.13 (s, 1H);

13C NMR (175 MHz, CDCl;): 6 135.9, 133.9, 133.7, 133.5, 130.8, 130.4, 129.6, 129.3, 128.9,
128.7, 128.6, 127.9, 127.4, 127.2, 127.0, 126.8, 126.7, 125.7, 125.5, 125.3, 124.5, 124.1, 122.1,
109.2, 109.1, 95.2 and 83.9;

EI-HRFD calcd for C3HgINS (M+): 336.9422, found: 336.9417.

(E)-1-(2-iodo-1-thiocyanatovinyl)-4-methylbenzene (2d)
SCN

|
W” W”
| SCN
H;C H,C

(2d) (2d")

The product obtained as a pale-yellow oil.
TH NMR (400 MHz, CDCl3): 8 7.17-7.13 (m, 4H), 6.82 (s, 1H), 2.35 (s, 3H);

13C NMR (175 MHz, CDCl;): 6 140.3, 135.9, 129.5, 129.3, 128.9, 127.9, 121.7, 118.0, 109.4,
99.0, 80.4 and 21.3;

EI-HRFD calcd for C;oHgINS (M+): 300.9422, found: 300.9417.

S19



(E)-3-(2-iodo-1-thiocyanatovinyl)phenol (2e)

SCN |
X N H
I SCN
OH OH
(2e) (2e")

The product obtained as a yellow powder.
'TH NMR (400 MHz, CDCl;): 6 7.29-7.19 (m, 2H), 6.97-6.88 (m, 3H), 6.83 (s, 1H), 6.00 (s, 1H);

13C NMR (175 MHz, CDCl;): 6 156.1, 155.2, 144.5, 131.0, 129.9, 129.8, 124.6, 120.9, 116.1,
115.3, 114.9, 95.3, 94.3 and 80.9;

EI-HREI calcd for CoHgINOS (M+): 302.9215, found: 302.9209.

(E)-1-(tert-butyl)-4-(2-iodo-1-thiocyanatovinyl)benzene (2f)

SCN |

| SCN
tBu tBu

(2f) (2f)

The product obtained as a pale-yellow oil.

TH NMR (700 MHz, CDCLy): & 7.38 (d, J= 8.4 Hz, 2H), 7.19 (d, J= 8.4 Hz, 2H), 7.14 (s, 1H), 1.30
(s, 9H);

13C NMR (175 MHz, CDCl;): 6 153.5, 153.4, 135.8, 132.6, 130.7, 128.8, 127.9, 127.8, 125.8,
125.6, 121.9, 118.0, 109.5, 99.1, 80.1 and 31.1;

EI-HRFD calcd for C3H4INS (M+): 342.9892, found: 342.9886.
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(E)-1-(2-iodo-1-thiocyanatovinyl)-4-methoxybenzene (2g)

SCN |

mH J@AY "
|
MeO MeO SCN

(29) (29")

The product obtained as a pale-yellow oil.

TH NMR (400 MHz, CDCl): 8 7.26 (d, J= 8.4 Hz, 2H), 6.88 (d, J= 8.8 Hz, 2H), 6.81 (s, 2H), 3.85
(s, 1H);

13C NMR (175 MHz, CDCl;): 6 160.8, 160.6, 132.6, 131.1, 130.8, 130.7, 129.7, 129.4, 127.8,
120.6, 117.5, 114.2, 113.9, 109.9, 109.5, 99.1, 79.8 and 55.4;

EI-HRFD calcd for C;(HgINOS (M+): 316.9371, found: 316.9366.

(E)-1-fluoro-4-(2-iodo-1-thiocyanatovinyl)benzene (2h)

(2h) (2h")

The product obtained as a pale-yellow oil.
'TH NMR (400 MHz, CDCl;): 6 7.30-7.26 (m, 2H), 7.09-7.04 (m, 2H), 6.87 (s, 1H);

13C NMR (175 MHz, CDCly): 8 163.9 (Jor= 249.9 Hz), 163.7 (Jop= 250.6 Hz), 136.1, 134.9,
131.2, 130.1 (Jep= 8.6 Hz), 129.8 (Jep= 8.4 Hz), 123.1, 119.1, 116.1 (Jor= 21.9 Hz), 115.7 (J.
#=21.9 Hz), 109.4, 108.9, 106.0, 97.3 and 82.3;

EI-HRFD calcd for CoHsFINS (M+): 304.9171, found: 304.9166.
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(E)-1-chloro-2-(2-iodo-1-thiocyanatovinyl)benzene (2i)

Cl ! Cl SCN

(2i) (21°)

The product obtained as a yellow oil.

TH NMR (400 MHz, CDCls): § 7.41-7.40 (m, 1H), 7.32-7.31 (m, 2H), 7.22-7.21 (m, 1H), 6.97 (s,
1H);

13C NMR (175 MHz, CDCl;): 6 137.2, 131.8, 131.2, 130.7, 130.4, 130.3, 129.3, 127.5, 1274,
127.0, 122.0, 108.7 and 94.5;

EI-HRFD calcd for CoHsCIINS (M+): 320.8876, found: 320.8870.

(E)-1-bromo-4-(2-iodo-1-thiocyanatovinyl)benzene (2j)

SCN

|
| SCN
Br Br

(2j) (i)

The product obtained as a pale-yellow oil.
TH NMR (400 MHz, CDCl3): 8 7.59 (d, J= 8.4 Hz, 2H), 7.31 (d, J= 8.4 Hz, 2H), 6.88 (s, 1H);

13C NMR (175 MHz, CDCl;): 6 137.7, 134.8, 132.3, 132.2, 131.8, 130.6, 129.5, 129.4, 124.6,
124.3, 123.8, 119.4, 108.8, 97.1 and 82.9;

EI-HRFD calcd for CoHsBrINS (M+): 364.8371, found: 364.8365.

(E)-1-(2-iodo-1-thiocyanatovinyl)-4-nitrobenzene (2Kk)

SCN |

(2k) (2k)
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The product obtained as a yellow oil.
IH NMR (400 MHz, CDCLy): & 8.26 (d, J= 9.2 Hz, 2H), 7.48 (d, J= 8.8 Hz, 2H), 7.02 (s, 1H);

13C NMR (175 MHz, CDCl;): 6 148.1, 144.9, 130.3, 129.1, 128.9, 127.5, 124.2, 123.9, 121.2,
108.8, 108.1, 103.2, 95.3 and 86.4;

EI-HREI calcd for CoHs5IN,O,S (M+): 331.9116, found: 331.9111.

(E)-1-(4-(2-iodo-1-thiocyanatovinyl)phenyl)ethan-1-one (21)

SCN | I
\H \H

I SCN

o @ 2 @n

The product obtained as a yellow oil.

TH NMR (400 MHz, CDCly): § 7.95 (d, J= 8.4 Hz, 2H), 7.37 (d, J= 8.0 Hz, 2H), 6.93 (s, 1H), 2.58
(s, 3H);

13C NMR (175 MHz, CDCl;): 6 196.9, 196.8, 143.5, 143.1, 140.4, 137.7, 137.5, 129.4, 128.8,
128.6, 128.3, 125.4, 120.0, 109.2, 108.7, 105.5, 97.0, 84.0 and 26.6;

EI-HRFD calcd for C;;HgINOS (M+): 328.9371, found: 328.9366.

(E)-3-(2-iodo-1-thiocyanatovinyl)thiophene (2m)

SCN |
H H
74 ’ N 74 ] N
S | S SCN
(2m) (2m’)

The product obtained as a yellow oil.
'"H NMR (400 MHz, CDCl;): 6 7.39-7.38 (m, 2H), 7.15-7.14 (m, 1H), 6.83 (s, 2H);

13C NMR (175 MHz, CDCl;): 6 140.8, 138.9, 135.6, 128.2, 127.9, 127.4, 127.2, 126.8, 126.5,
126.3, 125.1, 118.1, 109.2, 91.8 and 80.9;

EI-HREI calcd for C;H4INS, (M+): 292.8830, found: 292.8824.
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(E)-1-iodo-2-thiocyanatohex-1-ene (2n)

SCN
\/\)\( H \/\)&( H
SCN
(2n) (2n")

The product obtained as a light brown oil.

H NMR (400 MHz, CDCLy): & 6.86 (s, 1H), 2.58-2.50 (m, 2H), 1.60-1.47 (m, 2H), 1.41-1.28 (m,
2H), 0.94 (t, J= 7.2 Hz, 3H);

13C NMR (175 MHz, CDCl;): 6 132.1, 115.1, 112.7, 109.2, 109.0, 82.3, 78.8, 44.3, 39.8, 37.0,
30.7,30.2, 28.9, 21.8, 21.3, 13.9 and 13.7;

EI-HRFD calcd for C;H oINS (M+): 266.9579, found: 266.9573.

(E)-3-iodo-2-thiocyanatoallyl (R)-2-(4-((5-chloro-3-fluoropyridin-2-yl)oxy)phenoxy)propan
-oate (20)

o | 0 SCN
| F | F
OO L e e
N” o SCN N” o !

(20) (20")

The product obtained as a pale-yellow oil.

IH NMR (400 MHz, CDCls): § 7.84-7.82 (m, 1H), 7.48-7.45 (m, 1H), 7.07-7.03 (m, 2H), 6.92-
6.89 (m, 2H), 5.03-4.94 (m, 1H), 4.91-4.77 (m, 2H), 1.67 (s, 3H);

13C NMR (175 MHz, CDCly): 8 171.7, 171.5, 166.2, 154.5 (Jcr= 250.6 Hz), 151.3, 151.2,
148.2(Jcr= 28.4 Hz) , 147.2, 145.6, 140.0 (Jcr= 24.9 Hz), 125.1, 125.0, 122.6, 122.5 (Jor= 8.4
Hz), 121.7,116.5, 109.0, 94.4, 85.3, 84.4, 75.7, 73.0, 72.8, 72.0, 67.2, 67.1 and 18.5;

EI-HRFD calcd for CgH3CIFIN,O4S (M+): 533.9313, found: 533.9308.
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(E)-(2-iodo-1-selenocyanatovinyl)benzene (4a)

SeCN |
AN H AN H
(4a) (4a")

The product obtained as a light brown crystal.
'TH NMR (400 MHz, CDCl;): 6 7.38-7.28 (m, 3H), 7.26-7.24 (m, 2H), 7.17 (s, 1H);

13C NMR (175 MHz, CDCl;): 8 140.2, 137.2, 130.1, 130.0, 129.6, 129.2, 129.0, 128.9, 128.7,
128.4,127.8,127.4,123.2,116.4, 100.2, 95.7 and 81.7,

EI-HRFD calcd for CoHgINSe (M+): 334.8710, found: 334.8705.

(E)-4-(2-iodo-1-selenocyanatovinyl)-1,1'-biphenyl (4b)

SeCN

I
N
Ph ' Ph SeC

(4b) (4b")

The product obtained as a yellow oil.

TH NMR (400 MHz, CDCls): & 7.52-7.47 (m, 5H), 7.36 (t, J= 7.7 Hz, 3H), 7.25 (d, J= 8.4 Hz,
2H), 7.12 (s, 1H):;

13C NMR (175 MHz, CDCl): 8 142.9, 139.6, 139.0, 129.4, 128.9, 128.3, 128.1, 128.0, 127.9,
127.7,127.6, 127.3, 127.1, 127.0, 123.0, 116.3, 100.2, 95.6 and 81.8;

EI- HRFD calcd for C;sH;(INSe (M+): 410.9023, found: 410.9018.

(E)-1-(2-iodo-1-selenocyanatovinyl)naphthalene (4¢)

\ H \ H

| NCSe
(4¢c) (4c")
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The product obtained as a pale-yellow oil.

H NMR (400 MHz, CDCly): & 7.94-7.90 (m, 3H), 7.63 (t, J= 8.8 Hz, 1H), 7.58-7.52 (m, 1H),
7.46 (s, 1H), 7.44-7.40 (s, 2H);

13C NMR (175 MHz, CDCl;): 6 140.9, 137.0, 134.0, 133.9, 133.8, 131.8, 130.6, 130.5, 130.0,
129.2, 128.9, 128.7, 128.5, 128.4, 128.1, 127.6, 127.3, 127.1, 126.8, 126.7, 126.2, 125.5, 125.4,
125.0, 119.5, 118.3, 100.1, 94.2 and 92.6;

EI-HRFD calcd for C;3HgINSe (M+H): 384.8867, found: 384.8861.

(E)-1-(tert-butyl)-4-(2-iodo-1-selenocyanatovinyl)benzene (4d)

SeCN |

m“ mH
N
tBu I tBu SeC

(4d) (4d")

The product obtained as a brown oil.

TH NMR (400 MHz, CDCLy): & 7.44 (d, J= 8.4 Hz, 2H), 7.27 (d, J= 8.4 Hz, 2H), 6.88 (s, 1H), 1.36
(s, 9H);

13C NMR (175 MHz, CDCly): § 137.3, 128.7, 127.6, 127.3, 126.1, 125.9, 125.7, 115.7, 102.8,
100.5, 96.0, 34.9, 31.1 and 31.0;

EI-HRFD calcd for C;3H4INSe (M+): 390.9336, found: 390.9331.

(E)-1-(2-iodo-1-selenocyanatovinyl)-4-methoxybenzene (4¢)

SeCN |

WH W "
I SeCN
MeO MeO ¢

(4e) (4e")

The product obtained as a reddish-brown oil.

'H NMR (400 MHz, CDCls): § 7.32 (d, J= 8.4 Hz, 2H), 7.17 (s, 1H), 6.86 (d, J= 8.4 Hz, 2H), 3.81
(s, 3H);

13C NMR (175 MHz, CDCl;): 6 159.7, 135.2, 130.2, 113.6, 96.6, 79.8 and 53.3;
EI-HRFD calcd for C,(HsINOSe (M+): 364.8816, found: 364.8811.
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(E)-1-fluoro-4-(2-iodo-1-selenocyanatovinyl)benzene (4f)

SeCN

|
mH WH
| SeCN
F F ¢

(4f) (4f)

The product obtained as a reddish-brown oil.
TH NMR (400 MHz, CDCl;): 6 7.28 (m, 2H), 7.18 (s, 1H), 7.09-7.05 (m, 2H);

13C NMR (175 MHz, CDCly): 8 163.8 (Jo.r= 250.7 Hz), 162.4, 136.3, 131.1, 131.0, 129.6 (Jco.r=
8.6 Hz), 123.3, 116.8, 116.4 (Jc.r= 22.0 Hz), 116.1, 115.7 (Jc.r= 21.9 Hz), 106.8, 101.1, 99.8,
94.6 and 82.9;

EI-HRFD calcd for CoHsFINSe (M+): 352.8616, found: 352.8611.

(E)-1-chloro-4-(2-iodo-1-selenocyanatovinyl)benzene (4g)

SeCN

|
Cl | Cl SeCN

(49) (4g')

The product obtained as a brown oil.
'TH NMR (400 MHz, CDCl;): 6 7.36 (d, J= 7.7 Hz, 2H), 7.21 (d, J= 8.4 Hz, 2H), 7.19 (s, 1H);

13C NMR (175 MHz, CDCl;): 6 138.7, 138.6, 136.1, 135.7, 129.4, 129.0, 128.9, 128.8, 124.1,
117.0, 106.6, 101.1, 99.8 and 94.4;

EI-HRFD calcd for CoHsCIINSe (M+): 368.8320, found: 368.8312.

(E)-1-bromo-4-(2-iodo-1-selenocyanatovinyl)benzene (4h)

SeCN

|
mH )@AY "
| N
Br Br SeC

(4h) (4h")
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The product obtained as a pale-yellow oil.
'TH NMR (700 MHz, CDCl;): 6 7.52 (d, J= 8.4 Hz, 2H), 7.19 (s, 1H), 7.14 (d, J= 8.4 Hz, 2H);

13C NMR (175 MHz, CDCl;): 6 139.1, 132.4, 131.8, 129.2, 129.0, 124.4, 124.1, 117.0, 99.7 and
94.5;

EI-HRFD calcd for CoHsBrINSe (M+): 412.7815, found: 412.7806.

(E)-1-(2-iodo-1-selenocyanatovinyl)-4-nitrobenzene (4i)

SeCN |

| SeCN
O,N O,N ¢

(4i) (4i")

The product obtained as a yellow oil.

TH NMR (400 MHz, CDCl3): 6 8.27 (d, J= 8.8 Hz, 2H), 7.47 (d, J= 8.8 Hz, 2H), 7.34 (s, 1H);
I3C NMR (175 MHz, CDCl;): 6 148.2, 146.2, 128.7, 128.1, 124.4, 124.0, 118.6, 99.0 and 93.4;
EI-HRFD calcd for CoH5IN,O,Se (M+): 379.8561, found: 379.8556.

(E)-1-(4-(2-iodo-1-selenocyanatovinyl)phenyl)ethan-1-one (4j)

SeCN |

N 1

| SeCN

) O @4

The product obtained as a yellow oil.

TH NMR (400 MHz, CDCLy): § 7.97 (d, J= 8.4 Hz, 2H), 7.37 (d, J= 8.4 Hz, 2H), 7.26 (s, 1H), 2.60
(s, 3H);

13C NMR (100 MHz, CDCl;): 6 196.7, 144.4, 137.9, 129.1, 128.7, 128.3, 128.0, 127.8, 125.9,
117.5,99.6, 94.6 and 26.7;

EI-HRFD calcd for C;;HgINOSe (M+): 376.8816, found: 376.8811.
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(E)-1-ethynyl-4-(2-iodo-1-selenocyanatovinyl)benzene (4k)

SeCN |

N1 N1

_ | P SeCN
~ (4K) ~ (4K

The product obtained as a light brown solid.
'TH NMR (700 MHz, CDCl;): 6 7.49 (d, J=7.7 Hz, 2H), 7.22 (d, J= 7.7 Hz, 2H), 7.20 (s, 1H);

13C NMR (175 MHz, CDCl,): 8 140.3, 140.0, 132.7, 132.6, 132.3, 128.9, 127.7, 127.5, 124.4,
124.0, 123.4,116.9, 107.2, 101.1, 99.9, 94.8, 82.4 and 79.4;

EI-LRFD calcd for C; HgINSe (M+): 358.8710, found: 358.8705.

(E)-1-iodo-2-selenocyanatohex-1-ene (41)

SeCN |

et et

I SeCN
(41) (41

The product obtained as a brown oil.

TH NMR (700 MHz, CDCl5): § 6.78 (s, 1H), 2.49 (t, J= 7.0 Hz, 2H), 1.52-1.48 (m, 2H), 1.36-1.33
(m, 2H),0.96-0.92 (m, 3H);

I3CNMR (175 MHz, CDCl3): 6 131.2,111.7,104.4, 100.7, 84.2, 78.8, 44.4, 41.9, 39.0, 30.8, 30.3,
29.4,21.9,21.4,14.0 and 13.8;

ESI-HRMS caled for C;H;(INSe (M+): 314.9023, found: 314.9023.

ethyl (E)-3-iodo-2-selenocyanatoacrylate (4m)

SeCN

\/OWH O H
o I O SeCN
(4m) (4m”)
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The product obtained as a brown oil.
TH NMR (400 MHz, CDCl;): 6 8.17 (s, 1H), 4.32 (q, J= 7.2 Hz, 2H), 1.38-1.33 (m, 3H);

13C NMR (175 MHz, CDCl3): 8 166.2, 163.8, 142.7, 105.4, 86.6, 86.1, 76.2, 64.5, 62.9, 14.0 and
13.9;

EI-HRFD calcd for CiHgINO,Se (M+): 330.8608, found: 330.8603.

(E)-3-iodo-2-selenocyanatoprop-2-en-1-ol (4n)

SeCN |
HO N H HO X H
I SeCN
(4n) (4n’)

The product obtained as a brown oil.

TH NMR (400 MHz, CDCl;): 6 7.01 (s, 1H), 4.25 (s, 2H), 2.13 (s, 1H),;
13C NMR (175 MHz, CDCl5): 8 104.0, 79.8 and 70.7,

EI-HRFD calcd for C4H4INOSe (M+): 288.8503, found: 288.8500.

(E)-4-iodo-5-thiocyanatooct-4-ene (6a)

SCN

PO
I
(6a)

The product obtained as a brown oil.

H NMR (700 MHz, CDCls): § 2.74-2.69 (m, 4H), 1.66 (q, J= 7.7 Hz, 2H), 1.58 (q, J= 7.0 Hz,
2H), 0.97 (t, J= 7.0 Hz, 3H), 0.89 (t, J= 7.7 Hz, 3H);

I3C NMR (175 MHz, CDCl;): 6 125.0, 112.5, 1096, 101.9, 52.4,45.5,44.4,22.3,21.5,20.7, 13.2,
12.7 and 12.6;

EI-HRFD calcd for CoH4INS (M+): 294.9892, found: 294.9886.
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(E)-4,4'-(1-iodo-2-thiocyanatoethene-1,2-diyl)bis(fluorobenzene) (6b)

SCN

w
O |
F

(6b)

The product obtained as a pale-yellow solid.

H NMR (400 MHz, CDCls): § 8.02-7.45 (m, 1H), 7.44-7.38 (m, 1H), 7.37-7.35 (m, 1H), 7.20-
7.15 (m, 2H), 7.14-7.08 (m, 2H), 7.07-6.7 (m, 1H);

I3C NMR (175 MHz, CDCl3): 6 167.5, 166.1, 163.8 (Jc= 200.4 Hz), 163.6, 162.7, 162.4 (Jc.r=
199.9 Hz), 162.2, 161.9, 138.4, 138.3, 137.9, 136.1, 135.9, 132.7 (Jor= 186.9 Hz), 131.6, 131.3
(Jer=185.7Hz) , 131.2 (Jo.r=45.9 Hz), 130.2 (Jc.r=46.1 Hz), 129.3, 128.5, 166.4, 116.1, 116.1,
1159 (Jer=21.9 Hz), 115.4 (Jop= 21.8 Hz), 109.8, 108.8, 100.9 and 100.3;

EI-HRFD calcd for C;sHgF,INS (M+): 398.9390, found: 398.9385.

(E)-1-ethyl-4-(1-iodo-2-phenyl-2-thiocyanatovinyl)benzene (6¢)

SCN
A
(] C

(6¢c)

The product obtained as a pale-yellow crystal.
TH NMR (700 MHz, CDCl;): 8 7.52-7.50 (m, 1H), 7.47-7.43 (m, 2H), 7.40-7.39 (m, 2H), 7.34-7
31 (m, 2H), 7.27-7.26 (m, 1H), 2.75-2.69 (m, 2H), 1.31-1.27 (m, 3H);

13C NMR (175 MHz, CDCl;): & 146.0, 142.2, 140.4, 139.4, 137.6, 129.7, 129.2, 129.1, 128.9,
128.4,128.3,128.1, 109.4, 109.3, 101.3, 100.6, 28.7, 15.1 and 15.0;

EI-HRFD calcd for C;7H 4INS (M+): 390.9892, found: 390.9886.
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(E)-4-(2-iodo-2-phenyl-1-thiocyanatovinyl)phenol (6d)

HO

(6d)

The product obtained as a yellow oil.

TH NMR (400 MHz, CDCLy): 8 7.32-7.25 (m, 2H), 7.24-7.22 (m, 3H), 7.21-7.20 (m, 2H), 6.99-
6.80 (m, 2H), 3.73 (s, 1H);

13C NMR (175 MHz, CDCl,): 8 157.9, 142.1, 131.1, 130.6, 129.2, 129.0, 128.7, 127.9, 127.8,
115.3,115.1, 109.7, 99.6, 49.0, 48.8 and 48.3;

EI-HRFD calcd for C,5H;(INOS (M+): 378.9528, found: 378.9522.

(E)-4-iodo-5-selenocyanatooct-4-ene (6¢)

SeCN

X

|
(6e)

The product obtained as a brown oil.

TH NMR (400 MHz, CDCLy): § 2.78-2.68 (m, 2H), 1.65 (q, J= 7.7 Hz, 2H), 1.60 (q, J= 7.0 Hz,
2H), 0.98 (t, J= 7.0 Hz, 3H), 0.90 (t, J= 7.7 Hz, 3H);

I3C NMR (175 MHz, CDCl3): 6 125.1,109.9, 101.9, 100.9, 52.5, 47.8, 46.6, 41.6,22.3,21.6,21.1,
13.2,12.8 and 12.7;

EI-HRFD calcd for CoH 4INSe (M+): 342.9336, found: 342.9886.

(E)-(1-iodo-2-thiocyanatohex-1-en-1-yl)benzene (6f)

(6f) (6f'

The product obtained as a light brown liquid.
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TH NMR (700 MHz, CDCls): 6 7.36-7.27 (m, 3H), 7.19 (t, J= 8.4 Hz, 2H), 2.91 (t, J= 7.7 Hz, 2H),
1.73 (t, J= 7.7 Hz, 2H), 1.51 (t, J= 7.0 Hz, 2H), 1.01 (t, J= 7.7 Hz, 3H);

13C NMR (175 MHz, CDCl;): 6 142.4, 136.7, 129.2, 129.1, 128.8, 128.5, 128.0, 127.9, 109.6,
98.8,41.6,29.5,22.0 and 13.9;

EI-HRFD calcd for C3H 4INS (M+): 342.9892, found: 342.9886.

(E)-(1-thiocyanatobut-1-en-3-yne-1,4-diyl)dibenzene (8)

The product obtained as a pale yellow oil.

TH NMR (700 MHz, CDCls): § 7.39-7.37 (m, 2H), 7.36-7.34 (m, 5H), 7.28-7.24 (m, 3H), 6.87 (s,
1H);

13C NMR (175 MHz, CDCl;): 6 138.9, 135.9, 130.8, 130.2, 130.0, 129.1, 128.9, 128.0, 118.8,
109.3, 109.2 98.6, and 81.2;

EI-HRFD calcd for C17H{NS (M+): 261.0612, found: 342.0607.

(E)-(2-iodo-1-phenylvinyl)(trifluoromethyl)sulfane (9)

SCF,

[
X H X H
| SCF,

(9) (9°)

The product obtained as a yellow liquid.
TH NMR (700 MHz, CDCl3): 8 7.45-7.41 (m, 1H), 7.40-7.27 (m, 4H), 6.87 (s, 1H);

13C NMR (175 MHz, CDCl;): & 139.7, 138.7 (Jc.r= 34.9 Hz), 135.8, 130.7, 130.1, 129.9, 129.6,
129.7, 128.9, 128.8, 128.6, 127.9, 122.9, 118.6 (Jc.,= 329.9 Hz), 109.2, 109.1 (Jc.= 8.4 Hz), 98.6
and 81.3;

EI-HRFD calcd for CoHgF;IS (M+): 329.9187, found: 329.9182.
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Figure S2: ORTEP diagram of compound 2¢ (CCDC No.2426651)

SCN
N

(2¢)

Table S3 Crystal data and structure refinement for 2402041t_auto.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

[e]

o/

pr°
v/°
Volume/A3
Z
Peatcg/cm’
wmm-!

F(000)

Crystal size/mm3

2402041t _auto
Ci3HgINS
337.16
100.00(10)
orthorhombic
Pca2,
15.8497(6)
10.5227(4)
7.2426(2)

90

90

90

1207.93(8)

4

1.854

22.192

648.0

0.16 x 0.03 x 0.03
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Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (1)]
Final R indexes [all data]
Largest diff. peak/hole / e A-3

Flack parameter

Table S4 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement

Cu Ko (L= 1.54184)

10.09 to 134.07
-18<h<17,-12<k<12,-8<1<8
7726

2110 [Rip = 0.0459, Ryjgnma = 0.0422]
2110/1/145

1.093

R, = 0.0486, wR, = 0.1254

R, = 0.0545, wR, = 0.1290
2.56/-1.80

-0.012(14)

Parameters (A2x103) for 2402041t_auto. Ugq is defined as 1/3 of the trace of the

orthogonalised Uy, tensor.

Atomx

Cl  4484(9)
C2  4074(7)
C3  3223(8)
C4  2863(9)
C5 3346(10)
Co6 4158(9)
C7  4550(8)
C8 5417(9)
C9  5789(8)

C10 5311(8)

Cl1

3961(10)

y z

2848(13) 3790(20)
1693(12) 3230(30)
1414(13) 3600(30)
309(13) 3075(19)
_608(16) 2057(19)
-360(13) 1638(19)
789(13) 2208(15)
1048(14) 1814(16)
2144(15) 2380(20)
3046(12) 3420(30)
3915(16) 4590(20)

U(eq)

40(4)
34(3)
44(3)
43(3)
45(3)
37(3)
32(3)
38(3)
39(3)
41(3)
47(4)
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Table S4 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x10°) for 2402041t_auto. U, is defined as 1/3 of the trace of the
orthogonalised Uy, tensor.

Atomx

S12
C13
N14
CI5
I16

3596(2)
2893(9)
2428(8)

3785(10)
4193.6(5)

4968(4)
5906(15)
6530(14)
4116(15)

2837.4(7)

3

2827(5)

3925(15)
4693(17)
6260(20)

8417.5(19)

U(eq)
45.3(8)
38(3)
48(3)
50(4)
41.8(3)

Table S5 Anisotropic Displacement Parameters (A2x103) for 2402041t_auto. The
Anisotropic displacement factor exponent takes the form: -2a2[h2a*2U;;+2hka*b*U,+...].

Atom Uy,

Cl 35(6)
C2  38(6)
C3  45(6)
C4  51(7)
C5 66(10)
C6 51(8)
C7 47(7)
C8 51(8)
co  37(7)
C10 55(7)
Cl1 5409)
S12° 50.0(17)
C13 45(7)
N14 57(7)

Uxn
50(8)
33(5)
41(7)
44(7)
42(8)
29(7)
36(7)
47(8)
48(9)
43(6)
42(8)
49.5(19)
54(9)
55(8)

Uss
36(12)
32(9)
47(9)
34(9)
26(6)
31(7)
14(5)
16(6)
33(9)
25(5)
44(9)
36.4(17)
17(7)
33(6)

Uy
-8(7)
-2(7)
-6(9)
-4(6)
-8(6)
-2(6)
5(5)
-2(6)
8(6)
209)
11(7)
18.1(15)
7(5)
-3(6)

Uss
4(6)
A7)
3(8)
-4(6)
-2(6)
-5(6)
-4(5)
1(5)
9(5)
509)
3(7)
1.4(14)
-4(5)
3(6)

Up
-4(6)
10(4)
-1(6)
-3(6)
-4(7)
0(6)
2(6)
7(6)
1(6)
1(5)
4(7)
13.2(16)
-13(7)
6(7)
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Table S5 Anisotropic Displacement Parameters (A2x103) for 2402041t_auto. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Uy, Uz, Uiz Uz Uz
C15 5509) 44(9) 50(10) -11(7) -9(7)
116 58.3(5) 46.3(5) 20.7(4) 1.6(6) -2.8(6)
Table S6 Bond Lengths for 2402041t_auto.

Atom Atom Length/A Atom Atom Length/A

Cl C2 1.437(19) C7 C8 1.431(19)

Cl C10 1.354(19) C8 C9 1.36(2)

Cl CI11 1.51(2) C9 Cl10 1.43(2)

C2 C3 1.406(18) CI1 S12 1.785(15)

C2 C7 1.420(19) Cll1 CI15 1.26(2)

C3 C4 1.350(18) S12 C13 1.688(16)

C4 C5 143012 CI13 NI14 1.132(18)

C5 Co6 1352 C15 TI16 2.161(17)

C6 C7 1.420(19)

Table S7 Bond Angles for 2402041t_auto.

Atom Atom Atom Angle/* Atom Atom Atom Angle/*

C2 C1 CI11 119.3(12) Co C7 C2 119.3(12)
Cl10 C1 C2 120.9(13) C6 C7 C8 121.6(12)
C10 C1 CI1 119.5(13) co C8 C7 121.2(13)
C3 C2 Cl 123.8(13) C8 C9 Cl10 119.6(12)
C3 C2 C7 118.0(13) Cl C10 C9 121.0(13)
C7 C2 Cl 118.2(12) Cl CI11 S12 111.4(11)
C4 C3 C2 122.1(15) Cl15 ClI1 Cl 127.9(15)

Uz
-5(7)
12.3(3)
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Table S7 Bond Angles for 2402041t_auto.

Atom Atom Atom Angle/°

C3 C4 Cs5 119.9(13)
C6o C5 C4 119.7(14)
Cs Co6 C7 121.1(13)
C2 C7 C8 119.1(12)

Atom Atom Atom Angle/°

C15 CI11 SI12 120.7(14)

CI13 S12 CI11 103.9(7)

N14 C13 S12 178.7(12)

Cl1 C15 116 121.6(13)

Table S8 Torsion Angles for 2402041t_auto.

A B C D Angle/”

CIC2 C3 C4 -178.9(16)

C1C2 C7 C6 -180.0(14)

C1C2 C7 C8 1(2)

CIC11S12C13169.8(11)

CICI1CI5116 -2(2)

C2C1
C2C1
Cc2C1
Cc2C3
c2C7
C3C2
C3C2
C3C4
C4Cs5
C5C6

C10C9 3(3)

C11S12 -89.9(16)

C11C1591(2)

C4
C8
C7
C7
G5
C6
C7

C5 -2(3)
C9 -0.5(19)
C6 -1(2)

C8 -179.9(15)
C6 0(2)

C7 1(2)

C2 0(2)

A B
C5 Cé6
Co6 C7
C7 C2
C7 C8
Cc8 C9
C10C1
Cl10Cl1
C10C1
C10C1
Cl1C1
Cl1C1
Cl1C1

C D Angle”
C7 C8 178.4(13)
C8 C9 -179.2(13)
C3 C4 2(3)

C9 C101(2)
CI10C1 -2(2)

C2 C3 178.5(18)
C2 C7 -3(2)
C11S12 82.8(17)
C11C15-96(2)
C2 C3 -9(3)

C2 C7 170.0(14)
C10C9 -169.3(14)

S12 C11CI15116 178.7(8)

C15C11S12 C13-11.1(16)

Table S9. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 2402041t _auto.
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Atomx y z U(eq)

H3  2891.23 2022.97 4238.72 53
H4 2291.01 138.3 3380.06 52
HS5 3093.99 -1385.09 1680.69 54
H6 4474.14 -964.49 950.89 45
H8 5739.6 443.9 1141.72 45
H9 6362.94 2308.94 2093.99 47
H10 5577.27 3796.06 3858.27 49
HI5 3465.52 4846.86 6578.87 60

2402041t_auto

Table S10. Crystal data and structure refinement for 2402041t _auto.

Identification code 2402041t_auto
Empirical formula C3HgINS
Formula weight 337.16
Temperature/K 100.00(10)
Crystal system orthorhombic
Space group Pca2,

a/A 15.8497(6)
b/A 10.5227(4)
c/A 7.2426(2)
o/° 90

pB/e 90

v/° 90
Volume/A3 1207.93(8)

Z 4
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Pealcg/cm’

wmm'!

F(000)

Crystal size/mm?3

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A3

Flack parameter

1.854
22.192

648.0

0.16 x 0.03 x 0.03

CuKa (A= 1.54184)

10.09 to 134.07
[18<h<17,-12<k<12,-8<1<8
7726

2110 [Ripe = 0.0459, Ryjgma = 0.0422]
2110/1/145

1.093

R, = 0.0486, wR, = 0.1254

R, = 0.0545, wR, = 0.1290
2.56/-1.80

-0.012(14)
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Figure S3: ORTEP diagram of compound 2e’ (CCDC No.2415478)

OH
(2¢’)

Table S11. Crystal data and structure refinement for 2404261t _auto.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o

o/
pr°

v/
Volume/A3
Z
Pearcg/cm’
wmm-!
F(000)

Crystal size/mm?

240426lt_auto
CoHGINOS
303.11
100.00(10)
tetragonal
14,/a
30.1435(4)
30.1435(4)
4.27580(10)
90

90

90
3885.12(14)
16

2.073

27.576
2304.0

0.18 x 0.04 x 0.04
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Radiation Cu Ka (A=1.54184)
20 range for data collection/° 8.296 to 134.14
Index ranges -34<h<36,-36<k<34,-4<1<5
Reflections collected 11258

Independent reflections 1732 [Rint = 0.0667, Rgigma = 0.0316]
Data/restraints/parameters 1732/0/119

Goodness-of-fit on F? 1.120

Final R indexes [[>=2c (I)] R; =0.0294, wR, =0.0811

Final R indexes [all data] R;=0.0304, wR, =0.0818

Largest diff. peak/hole / e A 1.13/-0.70

Table S12. Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 240426lt_auto. U, is defined as 1/3 of the trace of the orthogonalised
Uy, tensor.

Atom x y z U(eq)

112 5707.1(2) 2026.1(2) 264.9(6) 16.27(14)
S9 5624.9(3) 588.8(3) 4299(2) 17.3(2)
013 7361.1(9) 1619.3(9) 6092(7) 20.2(6)
N1 4840.9(12) 478.4(12) 7893(3) 22.9(8)
CI 6333.3(13) 1260.5(13) 2259(9) 15.9(8)
2 6482.1(12) 869.0(13) 843(10) 16.5(8)
3 6923.8(13) 741.4(13) 1206(10) 19.4(8)
C4 7214.5(13) 997.1(13) 2950(9) 18.4(8)
Cs 7062.4(13) 1385.1(13) 4379(9) 16.1(8)
C6 6625.7(12) 1520.4(12) 3994(9) 14.7(7)
C7 5859.8(13) 1384.3(12) 1990(9) 13.9(7)
8 5517.9(13) 1125.8(13) 2743(9) 16.4(8)
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Table S12. Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 2404261t_auto. U, is defined as 1/3 of the trace of the orthogonalised
Uy, tensor.

Atom x y z U(eq)
C10 5152.1(13) 533.5(12) 6424(10) 18.2(8)

Table S13 Anisotropic Displacement Parameters (A2x103) for 240426lt_auto. The
Anisotropic displacement factor exponent takes the form: -2z?[h2a*2U;+2hka*b*U,+...].

Atom Uy Un Us; Usn Uss Un
112 11.58(17) 10.38(17) 26.8(2) 2.83(8) -1.24(9) 0.08(8)
39 11.6(4) 10.2(4) 30.1(5) 2.4(4) 1.9(4) 0.53)
013 9.4(12) 20.0(14) 31.3(16) -7.1(12) -0.2(12) -1.0(11)
N1l 18.9(18) 17.6(17) 32(2) 3.7(14) 1.3(15) 1.6(14)
Cl 11.2(19) 11.5(18) 25(2) 4.0(15) 1.0(14) 2.4(15)
C2 10.4(17) 13.8(18) 25(2) 0.4(16) -0.8(15) -0.4(14)
C3 15.0(18) 15.9(18) 27(2) -2.1(16) 2.8(17) -0.3(15)
C4 12.0(18) 16(2) 27(2) 1.6(16) 0.2(15) 2.5(15)
Cs 13.0(18) 10.3(18) 25(2) 2.8(15) 1.8(15) -4.6(15)
C6 13.8(17) 10.1(16) 20.0(19) 0.6(15) 6.5(16) 0.6(14)
C7 14.0(18) 8.0(17) 19.9(18) 0.4(14) -1.7(14) 0.8(14)
Cs8 11.6(18) 13.5(18) 24(2) 2.1(15) -1.0(15) 0.2(15)
C10 13.7(19) 10.4(17) 31(2) 0.9(16) -1.0(18) 1.7(15)

Table S14. Bond Lengths for 2404261t _auto.
AtomAtom Length/A AtomAtom Length/A

12 C7 2.121(4) C1  C7 1.480(5)
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Table S14. Bond Lengths for 2404261t auto.

AtomAtom Length/A AtomAtom Length/A

S9  C8 1.780(4) C2 C3 1.395(5)

S9 Cl10 1.699(4) C3 C4 1.385(6)
013 Cs 1.358(5) C4 C5 1.397(6)
N11 C10 1.141(5) C5 Ceé6 1.388(5)

Cl C2 1.400(6) C7 C8 1.332(6)

Cl Ceo 1.393(6)

Table S15. Bond Angles for 2404261t auto.

Atom Atom Atom Angle/* Atom Atom Atom
Cl10 S9 C8 97.89(18) 013 C5 C6

c2 C1 C7 119.23) C6 C5 C4

C6 Cl (2 120.14) C5 Co6 Cl1

C6 Cl1 C7 120.7(4) C1 C7 112

C3 C2 (I 119.4(4) C8 C7 112

c4 C3 C2 120.7(4) C8 C7 Cl1

C3 C4 Cs 119.6(4) C7 C8 S9

013 C5 4 117.0(3) N11 C10 S9
Table S16. Torsion Angles for 2404261t _auto.

A BCD Angle/* A BCD Angle/*
112 C7C8S9 -178.38(18) C3 C4C5C6 -1.6(6)
013C5C6C1 -178.7(3) C4 C5C6C1 2.1(6)
Cl C2C3C4 0.1(6) C6 C1C2C3 0.4(6)

Angle/®

122.7(3)
120.4(4)
119.9(3)
117.8(3)
116.7(3)
125.5(3)
118.8(3)
177.0(4)
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Table S16. Torsion Angles for 2404261t auto.
A BCD Angle/* A BCD Angle/*

Cl C7C8S9 1.6(5) C6 C1C7112 55.7(4)
C2 C1C6C5 -1.5(6) C6 CICTC8  -124.2(4)
C2 CIC7I12 -126.6(3) C7 C1C2C3  -177.2(4)
C2 CIC7C8 53.4(5) C7 C1C6C5 176.1(3)
C2 C3C4C5 0.5(6) C10S9 C8C7 152.6(3)

C3 C4C5013 179.2(4)

Table S17. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 2404261t auto.

Atom x y z U(eq)

H13 7226.41 1801.37 7236.44 30
H2 6284.04 692.08 -353.13 20
H3 7026.41 476.28 246.08 23
H4 7515.45 909.19 3174.15 22
Ho6 6526.43 1789.74 4911.52 18
HS 5222.02 1226.26 2454.27 20

2404261t _auto

Table S18 Crystal data and structure refinement for 2404261t _auto.

Identification code 2404261t _auto
Empirical formula CyoH(INOS
Formula weight 303.11
Temperature/K 100.00(10)
Crystal system tetragonal
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Space group
a/A
b/A
c/A

o/°

pre
V/°
Volume/A3
Z
Pealcg/cm’

wmm-!

F(000)

Crystal size/mm?

Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]

Final R indexes [all data]

14,/a

30.1435(4)

30.1435(4)

4.27580(10)

90

90

90

3885.12(14)

16

2.073

27.576

2304.0

0.18 x 0.04 x 0.04

CuKa (A =1.54184)
8.296 to 134.14
-34<h<36,-36<k<34,-4<1<5
11258

1732 [Rine = 0.0667, Ryigma = 0.0316]
1732/0/119

1.120

R; =0.0294, wR, =0.0811

R; =0.0304, wR, = 0.0818

Largest diff. peak/hole / e A3 1.13/-0.70

Figure S4: ORTEP diagram of compound 4a (CCDC No.2415348)
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SeCN

(4a)

Table S19 Crystal data and structure refinement for 240212LT auto.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o/°

pre

y/°
Volume/A3
Z

Pealc/cm’

wmm-!

240212LT auto
CyoHgINSe
334.01
100.00(10)
triclinic
P-1
5.8525(2)
8.8084(5)
10.7100(5)
93.190(4)
103.729(4)
104.690(4)
514.85(4)
2

2.155

28.042
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F(000) 308.0
Crystal size/mm3 0.16 x 0.13 x 0.07
Radiation CuKa (A=1.54184)

20 range for data collection/° 8.564 to 134.128

Index ranges -6<h<6,-10<k<10,-12<1<12
Reflections collected 4493
Independent reflections 1794 [Riy = 0.0320, Ryigma = 0.0343]

Data/restraints/parameters 1794/137/166
Goodness-of-fit on F? 1.092

Final R indexes [[>=26 (I)] R; =0.0339, wR, =0.0924
Final R indexes [all data] R;=0.0352, wR, =0.0931

Largest diff. peak/hole / ¢ A 0.81/-1.34

Table S20 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 240212LT _auto. U, is defined as 1/3 of the trace of the orthogonalised

Uy; tensor.

Atomx y b4

C3  7327(9) 3439(7) 7451(6)
C4  6972(12) 4500(7) 8328(6)
C5 8557(15) 6004(8) 8670(7)
C6  10466(14) 6455(8) 8115(8)
C7 10859(12) 5431(9) 7250(9)
C8 9280(11) 3913(8) 6904(7)
I1  2972.4(6) 2318.2(4) 4575.3(3)

U(eq)
32.0(13)
42.1(15)
54.7(19)
59(2)
55(2)
46.4(16)

32.72(16)
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Table S20 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 240212LT_auto. U, is defined as 1/3 of the trace of the orthogonalised

Uy; tensor.
Atomx

Sel 6190(50)
NI 11590(60)
Cl  3993(12)
C2  5741(12)
C9  9500(60)
C2A 4790(80)
ClA 5330(70)
ITA  3540(130)
SelA 6161(12)
C9A 9369(17)

NI1A 11351(19)

y
490(40)

950(70)
1086(8)
1772(8)
780(80)
1010(60)
2100(50)
3530(90)
465(10)
580(18)

628(19)

z
8470(30)
8850(60)
6132(7)

7196(7)

8550(80)
6820(50)
6460(40)
5360(70)
8616(9)

8598(19)

8606(15)

U(eq)
22.4(18)
24(3)
26.2(15)
23.3(15)
24(2)
25(4)
25(4)
36(6)
22.3(6)
24.5(15)

28.3(18)

Table S21 Anisotropic Displacement Parameters (A2x103) for 240212LT auto. The Anisotropic
displacement factor exponent takes the form: -2n’[h?a*?>U,;+2hka*b*Uj,+...].

Atom Uy,

C3  2003)
C4 474)
C5  82(%)
C6 52(4)
C7  29(3)

Uz,

27(3)
30(3)
33(4)
25(4)

43(4)

Uss

43(3)
46(4)
36(4)
74(5)

91(6)

Uz
2(2)
13)
2(3)
17(4)

33(4)

U
3(2)
93)
2(3)
-15(4)

903)

Up
2(2)
903)
9(4)
-9(3)

6(3)
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Table S21 Anisotropic Displacement Parameters (A2x103) for 240212LT _auto. The Anisotropic

displacement factor exponent takes the form: -2n2[h?a*?U;;+2hka*b*U ,+...].

Atom Uy, Un
Cc8  33(3) 39(4)
11 39403) 31.9(2)
Sel  18(2) 27(3)
N1 22(4) 27(6)
Ccl  223) 27(3)
C2  18(3) 26(3)
9 2003) 27(3)
C2A 20(7) 26(7)
CIA 20(6) 28(6)
1A 38(8) 35(8)
SelA 18.6(6) 25.8(6)
C9A 22(2) 27(3)
NIA 25(3) 30(4)

Us; Un
70(5) 7(3)
26.0(2) 2.69(15)
24(4) 4(3)
25(6) -2(6)
26(4) 2(3)
26(4) 33)
25(3) 3(3)
28(7) -7(7)
26(7) -4(6)
34(8) 1(7)
23.4(14) 6.9(9)
25(3) 3(3)
26(4) -73)

Table S22 Bond Lengths for 240212LT _auto.

Atom Atom Length/A
C3 C4 1.376(8)
C3 C8 1.388(8)
C3 C2 1.496(8)
C3 ClA 1.574)
C4 C5 1.38209)

Atom Atom Length/A
Sel C9 1.865(16)
NI  C9 1.157(18)
Cl C2 1.329(10)
C2A CI1A 1.06(8)

C2A SelA 2.03(5)

U
16(3)
2.57(16)
9(2)
10(5)
13)
7(3)
9(3)
1(6)
3(6)
8(7)
7.4(7)
8.4(19)

313)

Up
12(3)
13.96(17)
7(2)
8(5)
7(2)
6(3)
6(3)
9(6)
10(6)
11(7)
5.1(5)
5(2)

6(3)
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Table S22 Bond Lengths for 240212LT _auto.

Atom Atom Length/A
C5 C6  1370(12)
C6 C7 1355(12)
C7 €8 139109
I Cl 2.090(7)
Sel C2 1.83(4)
11-X,1-Y,1-Z

Table S23 Bond Angles for 240212LT auto.

Atom Atom Atom Angle/*
C4 C3 C8 118.9(6)
C4 C3 C2 1194(5)
C4 C3 CIlA 127.5(15)
C8 C3 C2 121.5(6)
C8 C3 CIlA 106.9(16)
C3 C4 C5 1204(7)
Co C5 C4 120.07)
C7 C6 C5 120.8(7)
C6 C7 C8 119.7(7)
C3 C8 C7 120.3(7)
C2 Sel C9 94(2)
c2 C1 Il 122.5(6)
1-X,1-Y,1-Z

Atom Atom Length/A
CIA T1A 2.08(9)

A T1A' 2.97(15)
SelA C9A 1.859(7)

C9A NIA 1.148(9)

Atom Atom Atom Angle/*

C3

Cl

Cl

N1

Cl1A

C3

C2A

C2A

Cl1A

CoA

NI1A

C2

C2

C2

C9

C2A

Cl1A

Cl1A

Cl1A

1A

Sel 118.1(11)
C3  127.3(7)
Sel 114.6(11)
Sel  167(7)
SelA 127(5)
1A 98(3)

C3 11505
1A 136(5)

1A' 119(4)

SelA C2A 101.7(13)

C9A

SelA 178.5(14)
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Table S24 Torsion Angles for 240212LT _auto.

A B C D Angle’

C3C4C5 C6 1.3(10)

C4C3C8 C7 0.6(9)

C4C3C2 Sel -71.2(14)

C4C3C2 C1 108.7(8)

C4C3C1AC2A-87(4)

C4C3CI1AI1A 63(3)

C4C5C6 C7 -1.5(11)

C5C6C7 C8 1.2(11)

C6C7C8 C3 -0.8(10)

C8C3C4 C5 -0.9(9)

C8C3C2 Sel 103.4(14)

C8C3C2 Cl -76.7(9)

C8C3CIAC2A 123(4)

A

C8

I1

I1

C2

C2

C2

C9

C9

Cl1A

Cl1A

B C D Angle’

C3

Cl1

C1

C3

C3

Sel

Sel

Sel

C3

C3

CIATIA-87(3)

C2

C2

C4

C8

C9

C2

C2

C4

C8

C3

Sel 176.5(12)

Cs

C7

NI

C3

Cl

(O8]

C7

SelAC2ACI1AC3

-3.4(9)

173.9(6)
~174.1(6)

145(23)

-56(3)
124(3)

-148(2)

154.1(18)

-3(6)

SelAC2A C1ATIA-138(5)

Table S25 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x10%) for 240212LT auto.

Atomx

H4

HS5

H6

H7

HS8

5629.71

8322.6

11526.96

12206.89

9539.74

y

4197.41

6724.38

7498.39

5748.48

3196.88

4

8701.37

9289.91

8337.6

6883.16

6290.34

U(eq)
51
66
71
66

56
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Table S25 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 240212LT _auto.

Atomx y z U(eq)
H1 3176.2 -4.75 6076.06 31
H2A 3524.55 198.95 6248.05 30

Table S26 Atomic Occupancy for 240212LT _auto.

Atom Occupancy Atom Occupancy Atom Occupancy
11 0.9949(9) Sel 0.19(6) NI  0.19(6)
Cl 0.863(12) H1 0.863(12) C2  0.863(12)
C9  0.19(6) C2A 0.137(12) H2A 0.137(12)
CIA 0.137(12) 1A 0.0051(9) SelA 0.81(6)
C9A 0.81(6) NIA 0.81(6)

240212LT _auto

Table S27 Crystal data and structure refinement for 240212LT _auto.

Identification code 240212LT auto
Empirical formula CoHgINSe
Formula weight 334.01
Temperature/K 100.00(10)
Crystal system triclinic

Space group P-1

a/A 5.8525(2)

b/A 8.8084(5)

c/A 10.7100(5)
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a/°
pr°
V/°

Volume/A3

Z

Pealcg/cm’

wmm-!

F(000)

Crystal size/mm3

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A-3

93.190(4)

103.729(4)

104.690(4)

514.85(4)

2

2.155

28.042

308.0

0.16 x 0.13 x 0.07

CuKa (A= 1.54184)

8.564 to 134.128
6<h<6,-10<k<10,-12<1<12
4493

1794 [Rip = 0.0320, Ryjgnma = 0.0343]
1794/137/166

1.092

R, = 0.0339, wR; = 0.0924

R, =0.0352, wR; = 0.0931

0.81/-1.34
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Figure S5: ORTEP diagram of compound 4h’ (CCDC No. 2415349)

WH
SeCN
Br ¢

(4h’)

Table S28 Crystal data and structure refinement for 2404271t _auto.

Identification code

Empirical formula

Formula weight
Temperature/K
Crystal system
Space group
a/A

b/A

c/A

o/°

pre

y/°
Volume/A3
Z

Pealcg/cm’

wmm-!

2404271t _auto
CyHsBrINSe
412.91
99.98(11)
orthorhombic
Pna2,
15.1846(2)
17.1716(3)
4.14080(10)
90

90

90
1079.69(4)

4

2.540

31.115
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F(000) 752.0
Crystal size/mm3 0.16 x 0.03 x 0.03

Radiation CuKoa (A=1.54184)

20 range for data collection/® 7.772 to 134.044

Index ranges -18<h<18,-20<k<20,-4<1<4
Reflections collected 12033

Independent reflections 1889 [Rin = 0.0391, Ryigma = 0.0208]
Data/restraints/parameters 1889/1/119

Goodness-of-fit on F? 1.059

Final R indexes [[>=26 (I)] R;=0.0454, wR, =0.1158

Final R indexes [all data] R;=0.0454, wR, =0.1159

Largest diff. peak/hole / e A3 1.88/-1.05

Flack parameter 0.011(14)

Table S29 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 2404271t_auto. U, is defined as 1/3 of the trace of the orthogonalised

Uyy tensor.

Atomx y z

112 1913.2(4) 7207.0(4) 1548(3)
Br13 649.7(8) 3146.0(7) 3841(4)
Se9 4232.2(7) 5553.9(6) 5525(3)
N11 5635(7) 6545(6) 8480(40)
Cl  2187(8) 5504(6) 3490(30)
C2  2551(7) 4834(7) 2150(30)

U(eq)
21.0(3)
29.9(4)
18.6(3)
33(3)
19(2)

22(2)
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Table S29 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 2404271t_auto. U, is defined as 1/3 of the trace of the orthogonalised
Uy tensor.

Atomx

C3

C4

Cs

C6

C7

C8

2109(8)
1298(7)
940(8)

1372(8)
2658(8)

3505(8)

C10 5087(8)

y

4112(7)
4100(7)
4741(7)
5446(7)
6267(7)
6388(6)

6201(7)

2z

2290(30)
3830(30)
5250(30)
5110(30)
3280(30)
3900(30)

7330(30)

U(eq)
22(3)
22(2)
24(2)
21(2)
20(2)
22(2)

29(3)

Table S30 Anisotropic Displacement Parameters (A2x103) for 2404271t_auto. The Anisotropic

displacement factor exponent takes the form: -2rn[h?a*?U,;+2hka*b*Uj,+...].

Atom U11

112

16.9(4)

Brl3 20.0(6)

Se9  11.2(5)
NI11 20(5)
Cl 95
2 10(5)
C3  18(5)
C4  14(5)
cs  17(5)

Uz,
17.1(4)
23.6(7)
16.0(6)
20(5)
26(6)
22(5)
17(6)
21(5)

30(6)

Uss
29.1(5)
45.9(8)
28.5(7)
60(8)
22(7)
33(7)
30(7)
30(6)

24(6)

Uz
-0.93)
3.4(6)
0.8(5)
0(6)
4(5)
1(5)
-1(5)
4(5)

8(5)

U
-3.5(3)
1.1(6)
-0.5(5)
-11(5)
0(5)
-1(4)
-1(5)
-7(5)

-1(5)

Up
3.6(2)
-5.4(4)
1.3(4)
-6(4)
0(4)
2(4)
3(4)
-1(4)

0(5)
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Table S30 Anisotropic Displacement Parameters (A2x103) for 2404271t auto. The Anisotropic

displacement factor exponent takes the form: -2n2[h?a*?U;;+2hka*b*U ,+...].

Atom Uy,

C6  16(5)
C7 21(6)
C8 19(5)

C10 19(6)

Uz

25(5)
23(6)
14(5)

19(6)

Uss

21(6)
17(6)
33(6)

48(9)

Table S31 Bond Lengths for 2404271t _auto.

Atom Atom Length/A
112 C7 2.098(11)
Br13 C4 1911(11)
Se9 €8  1.929(11)
Se9 C10 1.865(13)
NIl C10 1.127(18)
Cl 2 1392(17)
Cl C6 1.410(17)

Atom Atom Length/A
Cl  C7  1495(16)
C2 C3 1410(17)
C3 C4  1387(17)
C4 C5  1362(19)
s C6  1379(17)

C7 C8 1.328(19)

Table S32 Bond Angles for 2404271t auto.

Atom Atom Atom Angle/*
Cl10 Se9 C8 95.5(5)
C2 Cl Co6 118.6(10)
C2 Cl1 C7 120.7(10)
C6 Cl C7 120.6(10)

Uz
45)
44)
0(5)

5(6)

U
2(5)
1(4)
-4(5)

1(6)

Atom Atom Atom Angle/*

Cs C4

Cc4 G5

Cs  Cé6

Cl C7

C3

C6

Cl

112

122.7(11)
120.1(12)
120.0(11)

115.8(8)

Un
11(4)
44)
3(4)

7(5)
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Table S32 Bond Angles for 2404271t _auto.

Atom Atom Atom Angle/*
Cl C2 C3 121.5(11)
C4 C3 C2 117.0(11)
C3 C4 Brl3 118.2(9)

C5 C4 Brl3 119.1(9)

Atom Atom Atom Angle/*
c8 C7 112 117.9(8)
c8 C7 Cl 126.1(10)
C7 C8 Se9 120.4(8)

N1l CI0 Se9 175.1(11)

Table S33 Torsion Angles for 2404271t _auto.

A B C D Angle/
112 C7C8Se9 179.6(6)
Br13C4C5C6 -176.2(10)
Cl C2C3C4 -0.4(19)
Cl C7C88Se9 -4.6(18)
C2 CIC6CS5 -2.1(19)
C2 CI1C7I12 129.5(11)
C2 CIC7C8 -46.4(19)

C2 C3C4Brl3176.4(9)

A B C D Angle/”
C2C3C4C5 -1.8(19)
C3C4C5C6 2(2)
C4C5C6C1 0(2)
C6C1C2C3 2.3(19)
C6C1C7112-51.9(15)
C6C1C7C8 132.3(14)
C7C1C2C3 -179.0(12)

C7C1C6C5 179.2(12)

Table S34 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A2x103) for 2404271t _auto.

Atomx y z U(eq)
H2 3109.22 4863.04 1127.75 26
H3 2355.34 3655.57 1363.45 26
H5 390.59 4702.51 6339.97 28
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Table S34 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 2404271t _auto.

Atomx y z U(eq)
H6 1121.91 5892.85 6104.03 25
H8 3754.69 6887.97 3545.93 27

2404271t_auto

Table S35 Crystal data and structure refinement for 2404271t _auto.

Identification code 2404271t_auto
Empirical formula CyH;sBrINSe
Formula weight 412.91
Temperature/K 99.98(11)
Crystal system orthorhombic
Space group Pna2,

a/A 15.1846(2)
b/A 17.1716(3)
c/A 4.14080(10)
a/° 90

/e 90

v/° 90
Volume/A3 1079.69(4)

Z 4

Peatcg/cm’ 2.540
wmm! 31.115
F(000) 752.0
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Crystal size/mm3 0.16 x 0.03 x 0.03
Radiation Cu Ka (A =1.54184)

20 range for data collection/® 7.772 to 134.044

Index ranges -18<h<18,-20<k<20,-4<1<4
Reflections collected 12033
Independent reflections 1889 [Riy = 0.0391, Ryigma = 0.0208]

Data/restraints/parameters 1889/1/119
Goodness-of-fit on F? 1.059

Final R indexes [[>=26 (I)] R;=0.0454, wR, =0.1158
Final R indexes [all data] R;=0.0454, wR, =0.1159
Largest diff. peak/hole / ¢ A 1.88/-1.05

Flack parameter 0.011(14)
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Figure S6: ORTEP diagram of compound 4k’ (CCDC No.

2415484)

Table S36 Crystal data and structure refinement for 2404241t2_auto.

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group
a/A
b/A
c/A

o/°

pr°

V/°
Volume/A3
Z

Pealcg/cm’

wmm-!

2404241t2_auto

C11HgINSe
358.03
100.00(10)
monoclinic
P2,/c
4.13040(10)
24.4751(7)
10.7813(3)
90
97.051(2)
90
1081.66(5)
4

2.199

26.761
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F(000) 664.0
Crystal size/mm3 0.47 x 0.036 x 0.019
Radiation CuKoa (A=1.54184)

20 range for data collection/° 7.224 to 134.116

Index ranges 4<h<2,-29<k<26,-12<1<12
Reflections collected 6202
Independent reflections 1922 [Rin; = 0.0341, Rgigma = 0.0330]

Data/restraints/parameters 1922/0/131
Goodness-of-fit on F? 1.069

Final R indexes [[>=26 (I)] R; =0.0345, wR, =0.1043
Final R indexes [all data] R;=0.0355, wR, =0.1052

Largest diff. peak/hole / ¢ A3 2.01/-1.01

Table S37 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 2404241t2_auto. U is defined as 1/3 of the trace of the orthogonalised

Uy tensor.

Atomx y z

112 7638.0(7) 5744.9(2) 3920.4(3)
Sel 5107.2(12) 6033.9(2) 8118.5(4)
NI 1975(13) 4969.0(19) 8652(5)
Cl  6490(11) 6110(2) 5587(5)
C2  5855(11) 6705(2) 5570(4)
C3  3812(12) 6952(2) 4586(5)
C4  2981(13) 7495(2) 4667(5)

U(eq)
18.56(19)
18.9(2)
31.3(10)
18.6(10)
18.4(9)
21.4(10)

22.1(10)
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Table S37 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 2404241t2_auto. Uy, is defined as 1/3 of the trace of the orthogonalised

Uy tensor.
Atomx

C5  4114(12)
C6 6321(12)
C7 7135(12)
C8 3058(12)
C9 2000(13)
Cl10 6314(13)
Cl1 3221(12)

112A 8110(30)

y

7814(2)
7575(2)
7029(2)
8365(2)
8823(2)
5777.8(19)
5374(2)

6028(7)

z
5703(4)
6648(4)
6581(4)
5798(4)
5887(5)
6549(5)
8453(5)

3773(11)

U(eq)
18.8(9)
19.9(10)
19.5(9)
21.7(10)
25.6(11)
19.4(10)
21.7(10)

18.56(19)

Table S38 Anisotropic Displacement Parameters (A2x103) for 2404241t2_auto. The Anisotropic

displacement factor exponent takes the form: -2n?[h?a*?>U;;+2hka*b*U/,+...].

Atom Uy,
112 19.2(3)
Sel 23.3(3)
N1 41(Q3)
Cl  14(2)
C2 18(2)
C3  24(2)
C4  26(3)
C5 19(2)

Uz,
19.1(3)
16.6(3)
23(2)
23(2)
22(2)
23(2)
24(3)

20(2)

Uss
17.9(2)
17.0(3)
31(2)
19(2)
16(2)
16(2)
15(2)

18(2)

Uz
-4.22(12)
-1.52(17)
-2.2(19)
-7.9(18)
0.9(18)
-1.8(19)
2.8(18)

4.4(18)

U
4.45(15)
32(2)
11(2)
-0.5(18)
6.2(17)
-1.4(18)
-3.1(18)

3.4(18)

Uz

-0.51(11)

-0.59(17)

-7.3(19)
-4.0(17)
1.2(17)

-2.5(18)
-2.0(19)

0.0(17)
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Table S38 Anisotropic Displacement Parameters (A2x103) for 2404241t2_auto. The Anisotropic

displacement factor exponent takes the form: -2n’[h%a*>U;;+2hka*b*U ,+...].

Atom Uy,

C6 23(3)
C7 19(2)
C8  27(2)
C9 33(3)
C10 19(3)
Cl1 25(3)

112A 19.2(3)

Uz,

22(2)
26(2)
25(3)
24(3)
22(3)
22(2)

19.1(3)

Table S39 Bond Lengths for 2404241t2_auto.

Atom Atom Length/A
2 C1  2.112(5)
Sel  CI0 1.927(5)
Sel CI1 1.847(5)
NI Cl1 1.150(7)
Cl C2  1.480(7)
Cl  CI0 1326(8)
Cl  T12A 2.153(13)
C2 C3  1.408(7)

Table S40 Bond Angles for 2404241t2_auto.

Atom Atom Atom Angle/°

Us; Uz
14(2) 0.2(19)
132) 20.8(18)
132) 1.6(19)
19(2) 2(2)
17(3) 4.8(17)
19(2) -0.3(19)
17.92) -422(12)

Atom Atom Length/A

C2 C7 1.398(7)

C3 C4 1.378(7)

C4 C5 1.396(7)

C5 C6 1.409(7)

C5 C8 1.424(7)

Co6 C7 1.381(7)

C8 C9 1.213(8)

Atom Atom Atom Angle/°

U

3.3(18)
0.0(17)
4.5(18)
0(2)

3.1(19)
5.5(19)

4.45(15)

Up
-2.5(18)
-3.1(18)
2(2)
6(2)
1.0(16)
2.2(19)

-0.51(11)
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Table S40 Bond Angles for 2404241t2_auto.

Atom Atom Atom Angle/*
Cl1 Sel CI10 92.8(2)
C2 C1 112 117.6(3)
C2 Cl I12A 98.9(6)
Clo C1 112 116.44)
Cl10 Cl1 C2 125.9(5)
C10 C1 T12A 134.9(6)
C3 C2 Cl 121.44)
C7 C2 Cl 120.0(4)
C7 C2 C3 118.6(4)
C4 C3 C2 119.8(5)

Atom Atom Atom Angle/*

C3 C4 C5 121.905)
C4 C5 Co6 118.0(4)
C4 C5 C8 120.8(4)
C6 C5 C8 121.2(5)
C7 C6 C5 120.34)
C6 C7 C2 121.2(4)
C9 C8 C5 176.6(6)
Cl C10 Sel 122.1(4)
NI Cl11 Sel 178.4(5)

Table S41 Torsion Angles for 2404241t2_auto.

A B C D Angle/’

[12C1C2 C3 46.1(6)

112C1C2 C7 -137.8(4)

[12C1C108Sel-177.2(2)

C1 C2C3 C4 172.7(5)

Cl1 C2C7 C6 -173.5(4)

C2 C1C10Se10.8(8)

C2 C3C4 C5 0.2(8)

C3 C2C7 C6 2.7(7)

A BC D

C4 C5C6 C7

C5 C6C7 C2

C7 C2C3 C4

C8 C5C6 C7

Cl10 C1C2 C3

C10 C1C2 C7

I12ACI1C2 C3

[12AC1C2 C7

Angle/”
-4.5(7)
1.3(7)
3.4(7)
175.3(5)
-131.8(6)
44.3(7)
53.6(6)

-130.3(5)
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Table S41 Torsion Angles for 2404241t2_auto.
A B C D Angle/’ A B C D Angle/
C3 C4C5 C6 3.8(8) [12ACIC10Sel 173.2(6)

C3 C4C5 C8 -176.1(5)

Table S42 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x10%) for 2404241t2_auto.

Atomx y z U(eq)
H3 3010.02 6744.81 3868.5 26
H4 1595.07 7656.52 3998.36 26
H6 7254.12 7789.52 7333.91 24
H7 8590.23 6871.22 7234.29 23
H9 1171.04 9182.8 5955.71 31
H10 6799.05 5401.42 6460.46 23

Table S43 Atomic Occupancy for 2404241t2 auto.

Atom Occupancy Atom Occupancy Atom Occupancy
12 0.9733(11) I12A 0.0267(11)

2404241t2_auto

Table S44 Crystal data and structure refinement for 2404241t2_auto.

Identification code 2404241t2_auto
Empirical formula C1HgINSe
Formula weight 358.03
Temperature/K 100.00(10)
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Crystal system
Space group
a/A

b/A

c/A

[e]

o/
pr°

v/°

Volume/A3

Z

Peateg/cm’

wmm-!

F(000)

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters

Goodness-of-fit on F?

monoclinic

P2,/c

4.13040(10)
24.4751(7)
10.7813(3)

90

97.051(2)

90

1081.66(5)

4

2.199

26.761

664.0

0.47 x 0.036 x 0.019
CuKa (A =1.54184)

7.224 to 134.116

4<h<2,-29<k<26,-12<1<12

6202

1922 [Rin; = 0.0341, Rgigma = 0.0330]

1922/0/131

1.069

Final R indexes [[>=26 (I)]  R; =0.0345, wR, =0.1043

Final R indexes [all data] R;=0.0355, wR;, =0.1052
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Largest diff. peak/hole / e A3 2.01/-1.01
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Figure S7: ORTEP diagram of compound 4m’ (CCDC No. 2415490)

Table S45 Crystal data and structure refinement for 24051121t Mo _auto.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o/°

pr°

V/°

Volume/A3

Z

Pealc/cm’

wmm-!

24051121t Mo_auto
CeHgINO,Se
329.98
99.99(10)
monoclinic
P2,/c
8.9161(3)
7.3338(2)
13.8985(5)
90

98.850(3)

90

897.99(5)

4

2.441

7.571
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F(000)

Crystal size/mm3
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A-3

608.0

0.09 x 0.09 x 0.02

Mo Ka (A =0.71073)

6.94 to0 52.736
-10<h<11,-9<k<9,-17<1<14
6738

1832 [Riy = 0.0231, Ryjgma = 0.0220]
1832/0/101

1.036

R; =0.0200, wR, = 0.0461

R, =0.0224, wR, = 0.0470

1.47/-0.46

Table S46 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 24051121t_Mo_auto. U, is defined as 1/3 of the trace of the

orthogonalised Uy tensor.
Atomx

Iy 2367.7(2)
Seqy 3722.4(3)
2256(3)
1438(2)
5373(4)
2701(3)

3430(3)

¥y z U(eq)
3769.8(2) 5264.8(2) 17.85(8)
9342.5(4) 3773.7(2) 17.06(9)
9571(3) 5208.2(15) 22.9(5)
7499(3) 6199.0(14) 17.5(4)
8213(4) 2130(2) 29.8(7)
6494(4) 4909(2) 15.7(6)
6894(4) 4169(2) 16.1(6)
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Table S46 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 24051121t_Mo_auto. U, is defined as 1/3 of the trace of the
orthogonalised Uy tensor.

Atomx

Cay 4742(4)
Ca 2113(3)
Cs) 839(4)

Co) -72(4)

y

8593(4)
7997(4)
9015(4)

8213(4)

z
2756(2)
5456(2)
6712(2)

7434(2)

U(eq)

21.2(7)
16.1(6)
19.5(7)

19.8(6)

Table S47 Anisotropic Displacement Parameters (A2x103) for 24051121t Mo_auto. The
Anisotropic displacement factor exponent takes the form: -2n?[h?a*?U;+2hka*b*Uj,+...].

Atom Uy,

Iy 25.35(12)
Seqy 24.31(17)
Ouy 36.5(14)
Op) 27.1(12)
Ny 47.8(19)
Cqy 21.1(16)
Cp 20.0(15)
Cas) 31.3(18)
Cua 20.5(15)
Cis)  28.4(18)

Ce) 27.8(17)

Table S48 Bond Lengths for 24051121t Mo _auto.

Uy

Uss

10.32(11)  20.13(12)

11.83(15)  17.19(16)

10.0(10)
10.1(10)
21.8(14)
10.9(14)
12.1(13)
12.6(15)
12.5(14)
11.6(14)

14.0(14)

27.2(12)
18.4(11)
24.7(15)
15.8(14)
17.2(15)
21.6(17)
16.8(14)
22.3(17)

20.5(15)

Uz
1.21(7)
1.57(11)
1.1(8)
0.1(8)
3.1(12)
1.6(11)
-0.8(11)
5.0(11)
-0.7(11)
-1.1(12)

0.8(12)

U
10.67(8)
10.04(12)
20.6(10)
13.9(9)
20.4(14)
5.4(12)
6.2(12)
9.9(14)
7.1(12)
16.2(14)

13.1(13)

Up
1.12(7)
0.41(11)
0.6(9)
2.0(8)
3.4(13)
-0.1(11)
1.6(12)
0.2(12)
1.3(12)
3.4(12)

0.6(13)
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Atom Atom Length/A

Iy Cqy
Seay Cp
Seay Co)
Ou Cu

Op) Cu

Atom Atom Length/A
2.090(3) Op Cis) 1.465(3)
1.907(3) Ngy Cg  1.141(4)
1.878(3) Co Cp 1331(4)
1.217(4) Cay Cu 1.480(4)
1.324(3) Cis Ce 1.504(4)

Table S49 Bond Angles for 24051121t Mo_auto.

Atom Atom Atom Angle/*

Ca)  Seq)

Ca 92.58(12)
Cs 114502
Iy 119.8Q2)
Ca 119.13)
Iy 121.0Q2)

Se(l) 1223(2)

Atom Atom Atom Angle/*

Nay Cgs) Seq

Table S50 Torsion Angles for 24051121t Mo_auto.

A B C D Angle/’

Ioy CayCiSeq 177.97(14)

I(]) C(]) C(4) O(]) -1765(2)

Ioy C1yCi)Opz) 2.9(4)

C(z)C(])C(4)O(1) 24(5)

C(z) C(]) C(4) 0(2) -1 782(3)

A B C D Angle"
Ciy 02 Cs)Ceo) 17223)
C)Cay Cp Seqy-1.0(4)
C5)0@)C Oq) 0.7(4)

C(5) 0(2) C(4) C(l) -1 787(2)

177.1(3)
124.2(3)
120.0(3)
115.8(2)

107.6(2)
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Table S51 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x10%) for 24051121t Mo_auto.

Atomx y z U(eq)
Hp 3819.35 5925.99 3826.22 19
Hsay 187.38 9805.23 6243.63 23
Hspy 1682.26 9761.25 7053.03 23
Hia -917.56 7502.17 7086.71 30
Hep) -470.78 9196.52 7798.85 30
Hey 579.02 7415.99 7885.43 30

24051121t_Mo_auto

Table S52 Crystal data and structure refinement for 24051121t Mo_auto.

Identification code 24051121t Mo _auto
Empirical formula CgH(INO,Se
Formula weight 329.98
Temperature/K 99.99(10)
Crystal system monoclinic
Space group P2,/c

a/A 8.9161(3)
b/A 7.3338(2)
c/A 13.8985(5)
a/° 90

/e 98.850(3)

v/° 90
Volume/A3 897.99(5)
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Z

Pealcg/cm’

wmm-!

F(000)

Crystal size/mm3
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A3

4

2.441

7.571

608.0

0.09 x 0.09 x 0.02

Mo Ko (A =0.71073)

6.94 t0 52.736
10<h<11,-9<k<9,-17<1<14
6738

1832 [Rip = 0.0231, Ryjgna = 0.0220]
1832/0/101

1.036

R; = 0.0200, wR, = 0.0461

R; = 0.0224, wR, = 0.0470

1.47/-0.46
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Figure S8: ORTEP diagram of compound 6b (CCDC No.

2415489)

SCN
S

(6b)

Table S53 Crystal data and structure refinement for 2404951t _auto.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

a/°

pre

v/°

Volume/A3

Z

Peateg/cm’

wmm-!

F(000)

Crystal size/mm3

2404951t _auto
C,sHgF,INS
399.18
100.01(10)
monoclinic
P2,
7.67880(10)
9.3435(2)
10.3948(2)
90
96.971(2)
90
740.28(2)

2

1.791
18.423
384.0

0.07 x 0.03 x 0.03
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Radiation Cu Ka (A=1.54184)

20 range for data collection/°  8.57 to 134.158

Index ranges -8<h<9,-11<k<11,-12<1<11
Reflections collected 7744
Independent reflections 2659 [Rin; = 0.0303, Rgigma = 0.0308]

Data/restraints/parameters 2659/226/214
Goodness-of-fit on F? 1.290

Final R indexes [[>=2c (I)] R;=0.0482, wR,=0.1173
Final R indexes [all data] R; =0.0486, wR, =0.1175
Largest diff. peak/hole /e A3 0.95/-1.51

Flack parameter 0.16(3)

Table S54 Fractional Atomic Coordinates (x104) and Equivalent Isotropic Displacement
Parameters (A2x103) for 2404951t_auto. U, is defined as 1/3 of the trace of the
orthogonalised Uy, tensor.

Atomx y z U(eq)
11 7712.6(18) 3733.8(13) 1721.5(17) 30.0(3)
SI  2568(8) 5819(7) 2855(6) 29.7(13)
F2  285(11) -66(10) 999(9) 48(2)
F1  9451(11) 10066(9) 4085(10) 47(2)
C3  3870(19) 1948(16) 2695(13) 33(3)
C10 7365(16) 6630(15) 4092(13) 32(3)
C13 7119(19) 9164(15) 2685(14) 38(3)
C11 8503(17) 7715(15) 4468(14) 31(3)
C2  3866(16) 3173(15) 1908(12) 29(2)
Cl  5156(17) 4321(16) 2230(13) 34(3)
C9  6085(17) 6796(15) 3028(12) 30(2)
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Table S54 Fractional Atomic Coordinates (x104) and Equivalent Isotropic Displacement
Parameters (A2x10°) for 2404951t_auto. U, is defined as 1/3 of the trace of the
orthogonalised Uy, tensor.

Atomx

C12
(O8]
C8
N1
Co6
C7
Cl4
C4
CI15
I1A
S1A

8375(16)
1512(18)
4808(17)
2970(20)
1407(19)
2621(16)
5935(19)
2701(18)
2830(20)
2226(4)

7429(15)

C15A7110(40)

NI1A 6970(50)

y

8998(14)
1024(18)
5592(16)
7992(16)
2169(17)
3278(13)
8085(16)
845(17)

7092(17)
6262(2)

4192(15)
2910(30)
2040(30)

<
3733(13)
1288(13)
2675(12)
4745(15)
495(14)
813(12)
2343(13)
2384(14)
3991(15)
3191(3)
2148(12)
1000(30)
220(30)

U(eq)
31(3)
37(3)
30(2)
28(3)
37(3)
27(2)
34(3)
35(3)
19(3)
30.0(3)
37(3)
31(5)
49(8)

Table S55 Anisotropic Displacement Parameters (A2x103) for 240495It_auto. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Uy,

1 21.3(5)
S1  18(2)
F2  38(4)
F1  37(4)
C3  25(6)
C10 17(5)

Un
24.9(6)
30(3)
40(5)
27(4)
39(6)
39(6)

Usz
45.9(7)
43(3)
68(6)
80(6)
37(6)
39(6)

Uy
-1.3(5)
-14(3)
-11(4)
-5(4)
4(5)
-3(5)

Uz
12.9(4)
102)
14(4)
13(4)
9(5)
6(5)

Uz

-1.0(4)

-4(2)
-17(4)
-8(4)
0(5)
2(5)
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Table S55 Anisotropic Displacement Parameters (A2x103) for 240495It_auto. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Uy, Un Us; Un Ui Un
C13 35(6) 33(6) 51(7) 16(5) 25(5) 3(5)
Cl1 20(5) 32(6) 44(6) -4(5) 14(5) 6(5)
2 25(5) 32(5) 31(5) 3(4) 8(4) 0(4)
Cl 235 47(6) 32(5) 10(5) 2(4) -5(5)
9 26(5) 33(6) 32(5) 6(5) 7(4) -4(5)
C12 27(5) 18(7) 50(6) -4(5) 21(5) 0(4)
C5  30(6) 42(7) 44(6) -14(6) 17(5) -11(5)
8 19(5) 42(5) 31(5) 10(5) 8(4) -8(5)
N1 29(5) 22(5) 34(5) -6(4) 6(4) 7(4)
C6  31(6) 40(6) 40(6) -4(5) 1(5) 3(5)
C7 2705 22(5) 33(5) 3(4) 7(4) -1(4)
Cl4 30(6) 33(6) 40(6) 17(5) 5(5) 2(5)
C4  30(6) 33(6) 45(6) 1(5) 18(5) 0(5)
Cl15 18(4) 19(4) 20(4) 2(3) 5(3) 0(3)
1A 21.3(5) 24.9(6) 45.9(7) -1.3(5) 12.9(4) -1.0(4)
S1IA 22(4) 45(6) 44(5) -7(4) 1(4) -10(4)
C15A19(8) 36(9) 39(9) 3(8) 7(8) -11(8)
NIA 44(15) 42(15) 59(15) -13(13) -1(13) 2(13)

Table S56 Bond Lengths for 2404951t_auto.

Atom Atom Length/A Atom Atom Length/A
I Cl 216514 C2 C7 1399(18)
ST C8 1.765(14) C1 C8 1314(15)
S1  C15 1.671(15) Cl S1A 1.762(17)
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Table S56 Bond Lengths for 2404951t_auto.

Atom Atom Length/A

F2
F1
C3
C3
C10
C10
C13
C13
Cl1
C2

C5
Cl12
C2
C4
Cll1
C9
Cl12
Cl4
C12
Cl

1.395(16)
1.318(16)
1.41(2)
1.38(2)
1.364(19)
1.396(18)
1.37(2)
1.38(2)
1.419(19)
1.471(18)

Atom Atom Length/A
Cc9 C8 1.508(18)
C9 C14 1.397(19)
C5 C6 1.35(12)

C5 C4  1.38(2)

C8 I1A 2.206(14)
NI CI5 1.145(18)
Co C7 1.406(19)

SIA C15A1.69(2)

CISANIA 1.15(2)

Table S57 Bond Angles for 2404951t_auto.

Atom Atom Atom Angle/°
C15 S1 C8 97.2(8)
c4 C3 C2 121.1(13)
Cll1 Cl10 C9 120.6(13)
Cl12 C13 Cl14 120.1(12)
Cl10 CIl11 Cl12 118.3(13)
C3 C2 Cl 120.5(12)
C7 C2 C3 118.9(12)
C7 C2 Cl 120.6(12)
c2 C1 Il 111.4(10)
C2 Cl S1A 125.6(12)
c8 Cl1 11 123.0(8)

Atom Atom Atom Angle/°
F1 Cl12 CI11 119.3(12)
C13 Cl12 CI11 121.2(12)
Cc6 C5 F2 117.3(13)
C6 C5 C4 1259014
C4 C5 F2 116.8(14)
Cl C8 S1 112.9(8)
Cl C8 (C9 127.3(11)
Cl C8 TI1A 124.7(8)
c9 C8 S1 119911
C9 C8 TI1A 107.909)
C5s Co6 C7 116.9(13)
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Table S57 Bond Angles for 2404951t_auto.

Atom Atom Atom Angle/° Atom Atom Atom Angle/’
C8 Cl C2 125.4(10) C2 C7 Co6 120.5(12)
C8 Cl S1A 108.909) CI13 Cl4 C9 119.3(12)
Cl10 C9 C8 119.0(12) C3 C4 C5 116.7(14)
Cl10 C9 Cl14 120.4(13) NI C15 S1 177.8(17)
Cl4 C9 C8 120.5(12) CISASIA Cl1 91.3(14)
F1 Cl12 C13 119.4(12) NIA CI5ASIA 177(3)

Table S58 Torsion Angles for 2404951t _auto.

A B C D Angle/ A B C D Angle/
I1 Cl C8 S1 174.2(7) C9 Cl10Cl11CI12 -1.4(19)
I1 C1 C8 C9 -6.1(15) CI2C13C14C9 -3(2)

F2 C5 C6 C7 1784(11) C5 C6 C7 C2 0Q)

F2 C5 C4 C3 -177.6(12) C8 Cl SIACI5A-156.0(15)
C3 C2 Cl Il 76.5(13) C8 C9 Cl4C13 -179.9(12)
C3 C2 Cl C8 -1085(15) C6 C5 C4 C3 1(2)

C3 C2 Cl1 S1A 68.6(17) C7 C2 Cl I1  -103.3(12)
C3 C2 C7 C6 -0.8(19) C7 C2 Cl1 C8 71.7(16)
CIOCIICI2F1 179.4(11)  C7 C2 Cl SIA -111.1(14)
CI0CIICI2CI3 1.4(19) Cl4CI3CI2F1 -176.9(12)
C10C9 C8 S1 112.4(13)  Cl4CI3CI12Cl11 1.1(19)
Cl10C9 C8 Cl1 -67.3(17) Cl4C9 C8 S1  -64.3(16)
Cl10C9 C8 T1A 108.0(12)  Cl4C9 C8 Cl 116.0(15)
Cl10C9 Cl4C13 3(2) Cl4C9 C8 IIA -68.7(14)
Cl1C10C9 C8 -177.7(12) C4 C3 C2 Cl -178.1(12)
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Table S58 Torsion Angles for 2404951t_auto.

A B C D Angle/ A B C D Angle/
CI1C10CY9 Cl14 -1(2) C4 C3 C2 C7T 22
C2 C3 C4 C5 -202 C4 C5 Co C7 0(2)
C2 C1 C8 S1 -0.3(14) CI5S1 C8 Cl 155.5(9)

C2 Cl C8 C9 179.5(14)  C1581 C8 C9 -24.3(12)
C2 Cl C8 IIA 4.9(15) SIAC1 C8 C9 1.9(14)
C2 Cl SIACI5A26.5(18) SIACI C8 IIA -172.6(8)
Cl C2 C7 C6 179.0(12)

Table S59 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 2404951t_auto.

Atomx y z U(eq)
H3 4691.23 1879.9 3453.06 40
H10 7443.86 5753.94 4558.86 38
H13 7067.79 10024.85 2196.33 45
H11 9357.94 7613.69 5203.15 37
H6 551.79 2224.82 -245.3 45
H7 2594.87 4105.85 279.41 33
H14 5024.11 8214.98 1648.19 41
H4 2712.55 4.32 2898.68 41

Table S60 Atomic Occupancy for 2404951t auto.

Atom Occupancy Atom Occupancy Atom Occupancy
1 0.638(3) S1  0.638(3) N1  0.638(3)
C15 0.638(3) ITA 0.362(3) S1A 0.362(3)
CI5A0.362(3) NI1A 0.362(3)
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2404951t_auto

Table S61 Crystal data and structure refinement for 2404951t_auto.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o/°

pr°

v/°

Volume/A3

Z

Peatcg/cm’

wmm-!

F(000)

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges
Reflections collected
Independent reflections

Data/restraints/parameters

2404951t_auto
C,sHgF,INS
399.18

100.01(10)
monoclinic

P2,

7.67880(10)
9.3435(2)
10.3948(2)

90

96.971(2)

90

740.28(2)

2

1.791

18.423

384.0

0.07 x 0.03 x 0.03
Cu Ko (A=1.54184)

8.57 to 134.158

-8<h<9,-11<k<I1,-12<1<11

7744

2659 [Rin; = 0.0303, Rgigma = 0.0308]

2659/226/214



Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A=

Flack parameter

1.290
R, = 0.0482, wR, = 0.1173
R, = 0.0486, wR, = 0.1175
0.95/-1.51

0.16(3)
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Figure S9: ORTEP diagram of compound 6¢ and 6¢’ (CCDC No. 2415491)

Table S62 Crystal data and structure refinement for 2405071t_auto.

Identification code 2405071t_auto
Empirical formula Cs34HoIbN5S,
Formula weight 782.50
Temperature/K 100.00(10)
Crystal system triclinic

Space group P-1

a/A 9.4074(2)

b/A 9.5738(2)

c/A 18.6802(3)
a/° 90.5660(10)
/e 93.8530(10)
v/° 111.035(2)
Volume/A3 1565.72(6)

Z 2

Peateg/cm’ 1.660

wmm-! 17.214

F(000) 768.0

Crystal size/mm? 0.05 x 0.05 x 0.03

5126



Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (1)]
Final R indexes [all data]

Largest diff. peak/hole / e A-3

Cu Ko (L= 1.54184)

9.496 to 134.152
11<h<11,-7<k<11,-22<1<22
16745

5552 [Rip; = 0.0320, Ryigma = 0.0351]
5552/0/363

1.055

R, = 0.0253, wR, = 0.0619

R, = 0.0287, wR, = 0.0632
0.92/-0.78

Table S63 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x103) for 2405071t_auto. Uq is defined as 1/3 of the trace of the

orthogonalised Uy, tensor.

Atomx

112 2163.9(2)
S9  3062.0(10)
N11 1408(4)
Cl 2816(3)
C2  1793(3)
C3  2045(4)
C4  3332(4)
C5 4355(4)
C6 4101(3)
C7  2528(3)
C8 2482(4)
C10 2041(4)

y z U(eq)
2244.1(2) 5457.8(2) 22.66(7)
4816.6(8) 5101.3(4) 31.62(18)
6266(3) 5841.5(17) 39.1(7)
2013(3) 4271.5(16) 21.1(6)
2304(3) 3772.0(17) 24.9(6)
2370(3) 3049.2(17) 25.7(6)
2185(3) 2800.6(17) 25.8(6)
1911(3) 3303.3(18) 27.7(6)
1805(3) 4025.2(17) 24.7(6)
1896(3) 5042.7(16) 21.5(6)
2989(3) 5478.1(17) 23.7(6)
5618(3) 5556.7(17) 28.6(7)
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Table S63 Fractional Atomic Coordinates (x104) and Equivalent Isotropic Displacement
Parameters (A2x10°) for 2405071t_auto. U, is defined as 1/3 of the trace of the

orthogonalised Uy, tensor.

Atomx

C13
Cl14
CI15
Cl16
C17
C18
C19
C20
132

S28
N30
C21
C22
C23
C24
C25
C26
C27
C29
C31
C33
C34
C35

3595(4)
2274(4)
2121(4)
643(4)
297(5)
1437(5)
2917(5)
3259(4)
10144.5(2)
5085.8(9)
3629(4)
6923(4)
5943(4)
6037(4)
7111(4)
8049(4)
7961(4)
6899(4)
4279(4)
8034(3)
7312(4)
6520(5)
7998(3)

y

2276(4)
1167(5)
2903(3)
2102(3)
2061(4)
2793(4)
3575(4)
3653(4)
2576.8(2)
1975.0(10)
3655(4)
2733(3)
1696(4)
1948(4)
3249(4)
4294(4)
4055(4)
2451(3)
3013(4)
2391(3)
3567(4)
2247(4)
2191(3)

3
2008.3(18)
1539.3(19)
6244.0(16)
6424.2(17)
7137.7(19)
7668.2(18)
7492.1(19)
6779.7(18)
9779.7(2)
10123.0(4)
9334.6(18)
8948.7(17)
8445.4(17)
7718.3(18)
7475.4(17)
7984.0(19)
8707.6(18)
9727.6(17)
9638.2(18)

10177.8(17)

6690.4(18)
6172.2(19)

10965.5(16)

U(eq)
37.0(8)
44.7(9)
23.6(6)
28.5(7)
36.0(8)
37.8(8)
38.5(8)
32.0(7)
29.22(7)
34.50(18)
45.6(8)
26.0(6)
29.9(7)
32.2(7)
28.3(7)
33.9(7)
32.0(7)
28.2(7)
34.1(7)
25.9(6)
32.0(7)
39.9(8)
23.9(6)
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Table S63 Fractional Atomic Coordinates (x104) and Equivalent Isotropic Displacement
Parameters (A2x10°) for 2405071t_auto. U, is defined as 1/3 of the trace of the
orthogonalised Uy, tensor.

Atomx

C36
C37
C38
C39
C40

7935(4)
7959(4)
8016(4)
8050(4)
8057(4)

y
3331(3)
3159(4)
1845(4)
709(4)
880(3)

3

11419.7(17)
12156.0(17)
12443.1(17)
11992.7(19)
11258.8(19)

U(eq)

27.7(6)
29.4(7)
28.3(7)
31.9(7)
29.9(7)

Table S64 Anisotropic Displacement Parameters (A2x103) for 2405071t_auto. The
Anisotropic displacement factor exponent takes the form: -2a2[h2a*2U;;+2hka*b*U,+...].

Atom U11

112 31.26(11)

S9
N11
Cl
C2
C3
C4
Cs
C6
C7
C8
C10
Cl13
Cl4

47.6(5)
59(2)
24.2(14)
24.3(15)
25.8(15)
26.0(15)
25.1(15)
24.7(15)
24.0(14)
28.1(15)
42.5(18)
38.6(19)
34.0(19)

Uy Uss
19.48(10)  19.49(10)

20.6(3) 29.9(4)

30.0(14) 38.8(17)
17.6(13) 20.4(15)
27.3(15) 24.8(16)
28.9(15) 21.4(15)
23.9(14) 22.7(16)
31.4(16) 27.3(16)
25.9(14) 25.6(16)
20.4(13) 21.8(15)
21.6(14) 22.4(15)
23.1(14) 22.1(15)
45.4(19) 24.0(18)
78(3) 21.8(18)

Uy
-0.12(7)
1.5(3)
5.5(12)
3.1(11)
-1.2(12)
0.6(12)
-3.8(12)
-3.2(13)
-0.1(12)
1.7(11)
1.9(11)
2.5(12)
1.3(14)
-3.5(17)

Uz
2.40(7)
16.4(4)
15.0(15)
3.4(11)
3.9(12)
2.5(12)
4.8(12)
7.9(13)
1.7(12)
0.1(11)
2.1(12)
2.8(14)
10.6(14)
3.2(14)

Uz
11.82(7)
13.9(3)
26.1(14)
6.0(11)
11.3(12)
8.6(12)
2.8(12)
10.1(13)
11.6(12)
10.2(11)
9.9(12)
14.1(14)
10.2(16)
20.3(19)
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Table S64 Anisotropic Displacement Parameters (A2x103) for 2405071t_auto. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Ull

CI5
Cl6
C17
CI18
C19
C20
132

S28
N30
C21
C22
C23
C24
C25
C26
C27
C29
C31
C33
C34
C35
C36
C37

34.9(17)
34.9(17)
51(2)
70(3)
62(2)
39.8(19)
25.89(11)
27.2(4)
36.4(17)
25.9(15)
30.0(16)
37.4(18)
36.2(17)
36.8(18)
38.1(18)
27.4(16)
27.2(16)
24.7(15)
42.7(19)
64(3)
22.8(15)
36.6(17)
33.6(17)

Uxp
23.6(14)
29.7(15)
38.5(18)
36.6(18)
33.6(17)
28.2(16)
42.56(12)
55.5(5)
70(2)
32.6(16)
33.6(16)
35.1(17)
32.1(16)
28.8(16)
28.9(16)
32.3(16)
56(2)
28.6(15)
30.4(16)
36.9(18)
27.5(15)
25.6(15)
31.2(16)

Usz
17.415)
23.1(16)
28.0(18)
17.8(16)
23.3(17)
28.6(18)
21.71(11)
23.1(4)
39.2(18)
21.4(15)
22.7(16)
22.0(16)
23.1(16)
34.0(19)
26.6(17)
26.6(17)
21.3(16)
25.9(16)
23.9(17)
21.5(17)
21.1(15)
23.8(16)
23.9(16)

Uy
2.7(11)
-0.9(12)
7.6(14)
1.3(13)
-7.1(14)
-3.8(13)
-1.64(8)
9.7(3)
2.1(16)
1.2(12)
3.8(13)
-4.3(13)
3.4(12)
4.5(14)
1.5(13)
0.5(13)
-3.0(15)
-1.0(12)
2.0(13)
-0.2(14)
3.1(12)
4.3(12)
-1.1(13)

Uz
1.7(12)
4.0(13)
13.2(16)
7.5(16)
-5.9(16)
0.7(14)
427(8)
7.6(3)
1.4(14)
1.1(12)
6.9(13)
0.0(13)
7.2(13)
5.5(15)
-2.2(14)
4.3(13)
2.2(13)
5.5(12)
5.7(14)
4.3(16)
3.5(12)
5.8(13)
5.0(13)

Uz
17.1(13)
13.9(14)
26.2(16)
32.3(18)
23.4(17)
13.6(14)
15.01(9)
16.4(4)
30.2(17)
12.9(13)
6.2(13)
11.0(14)
19.2(14)
8.8(14)
9.9(14)
12.4(13)
17.2(16)
10.9(13)
14.0(14)
21.0(17)
8.4(12)
13.9(13)
11.8(14)
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Table S64 Anisotropic Displacement Parameters (A2x103) for 2405071t_auto. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Uy, Uy, Uss

C38 23.0(15) 413(17) 21.0(15)
C39 32.2(17) 30.3(16) 35.9(19)
C40 313(17) 25.8(15) 32.7(18)

Table S65 Bond Lengths for 2405071t _auto.

Atom Atom Length/A
12 C7 2.116%3)
SO C8 1.801(3)

SO C10 1.692(3)
N1l C10 1.151(4)

Cl C2 1397(4)
Cl C6 1.400(4)
Cl C7 1.481(4)
C2 C3 1.3854)
C3 C4 1.393(4)
C4 C5 1.393(5)

C4 CI13 1.515(4)
C5 C6 1.384(5)
C7 C8 1.334(4)
C8 ClI5 1.489(4)
C13 Cl4 1.526(5)
Cl5 Cl6 1.392(5)
C15 C20 1.397(5)

Cl6 Cl17 1.391(5)

Atom Atom Length/A
B2 C31 2.116(3)
S28 C27 1.811(3)
S28 C29 1.688(4)
N30 C29 1.142(5)
C21 C22 1.388(5)
C21 €26 1.393(5)
C21 C27 1.483(4)
C22 C23 1.385(5)
C23 C24 1395(5)
C24 C25 1385(5)
C24 C33 1511(4)
C25 C26 1376(5)
C27 C31 1.332(5)
C31 €35 1.487(4)
C33 C34 1.514(5)
C35 C36 1.396(4)
C35 C40 1.392(5)
C36 C37 1387(5)



Table S65 Bond Lengths for 2405071t_auto.

Atom Atom Length/A Atom Atom Length/A

C17 CI8 1.388(6) C37 €38 1.390(5)
CI18 CI19 1.387(6) C38 C39 1.379(5)
C19 C20 1.387(5) C39 C40 1.382(5)

Table S66 Bond Angles for 2405071t _auto.

Atom Atom Atom Angle/*

Cl10 S9 C8 101.11(15) C29 828
C2 Cl Ce6 118.5(03) C22 C21
C2 Cl1 C7 120.7(3) C22 C21
C6o Cl C7 120.8(3) C26 C21
C3 C2 Cl 120.403) C23 C22
C2 C3 C4 12140) C22 C23
C3 C4 Cl13 120.6(3) C23 C24
Cs C4 C3 117.8(3) C25 C24
C5 C4 Cl13 121.6(3) C25 C24
C6 C5 C4 121.6(3) C26 C25
Cs C6 Cl 120.3(3) C25 C26
Cl C7 112 114.60(19) C21 C27
Cc8 C7 112 119.1(2) C31 C27
Cc8 C7 Cl 126.3(3) C31 C27
C7 C8 S9 115112 N30 C29
C7 C8 CI15 128.2(3) C27 (31
Cl5 C8 S9 116.6(2) C27 C31
NI11 C10 S9 174.7(3) C35 (31

C27 100.92(16)

C26
C27
C27
C21
C24
C33
C23
C33
C24
C21
S28
S28
C21
S28
132

C35
132

Atom Atom Atom Angle/*

118.6(3)
121.5(3)
119.9(3)
120.5(3)
120.9(3)
123.6(3)
117.9(3)
118.5(3)
121.6(3)
120.4(3)
117.6(2)
114.1(2)
128.1(3)
174.6(3)
119.72)
126.7(3)
113.6(2)
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Table S66 Bond Angles for 2405071t_auto.

Atom Atom Atom Angle/°

C4

Cl6
Cl16
C20
C17
CI18
CI19
C20
C19

C13
CI15
CI15
CI5
Clé6
C17
CI8
C19
C20

Cl4
C8

C20
C8

CI15
Cl6
C17
CI18
CI15

113.1(3)
120.0(3)
120.1(3)
120.0(3)
119.9(3)
119.8(4)
120.6(3)
119.9(3)
119.8(3)

Atom Atom Atom Angle/°

C24
C36
C40
C40
C37
C36
C39
C38
C39

C33
C35
C35
C35
C36
C37
C38
C39
C40

Table S67 Torsion Angles for 2405071t_auto.

A B C D Angle/

112 C7 C8 S9 171.90(14)

112
S9
S9
Cl
Cl1
Cl
C2
C2
C2
C2
C2

C7 C8 C15-3.4(5)

C8 C15C16115.7(3)

C8 C15C20-62.9(3)

C2 C3
C7 C8
C7 C8
Cl Co
Cl C7
Cl C7
C3 C4
C3 C4

C4 -1.54)

39 -8.1(4)

C15176.6(3)

C5 1.0(4)

112 115.7(3)

C8 -64.3(4)

C5 0.8(4)

C13-179.4(3)

C34
C31
C31
C36
C35
C38
C37
C40
C35

115.5(3)
120.2(3)
120.43)
119.4(3)
119.9(3)
120.3(3)
119.8(3)
120.5(3)
120.2(3)

A B C D Angle/’

132 C31C35C36111.1(3)

132 C31C35C40-67.6(3)

S28 C27C31132 170.53(15)

S28 C27C31C35-9.1(4)
C21C22C23C24-0.3(5)
C21C27C31132 -4.1(4)

C21C27C31C35176.3(3)

C22C21C26C25-2.6(5)

C22C21C27828 -53.8(4)

C22C21C27C31120.6(4)

C22C23C24C25-1.7(5)

C22C23C24C33177.7(3)
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Table S67 Torsion Angles for 2405071t_auto.

A B C D Angle/’
C3 C4 C5 C6 0.94)
C3 C4 Cl13C14-56.6(4)
C4 C5 Co6 C1 -1.8(5)
C5 C4 C13C14123.2(4)
Co6 C1 C2 C3 0.6(4)
Co6 C1 C7 I12 -63.0(3)
Co6 C1 C7 C8 117.0(3)
C7 C1 C2 C3 -178.1(3)
C7 C1 C6 C5 179.7(3)
C7 C8 C15C16-69.1(4)
C7 C8 C15C20112.3(4)
C8 C15C16C17-178.0(3)
C8 C15C20C19179.8(3)
C10S9 C8 C7 151.7(3)
C10S9 C8 C15-32.5(3)
C13C4 C5 C6 -179.0(3)
C15C16C17C18-1.4(5)
C16C15C20C191.2(4)
C16C17C18C190.5(5)
C17C18C19C201.2(5)
C18C19C20C15-2.1(5)
C20C15C16C170.6(4)

Table S68 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A2x103) for 2405071t_auto.

A B C D Angle/’
C23C24C25C261.5(5)
C23C24C33C34-12.9(5)
C24C25C26C210.6(5)
C25C24C33C34166.4(3)
C26C21C22C232.4(5)
C26C21C27S28 127.1(3)
C26C21C27C31-58.5(5)
C27C21C22C23-176.7(3)
C27C21C26C25176.6(3)
C27C31C35C36-69.2(4)
C27C31C35C40112.1(4)
C29828 C27C21-34.4(3)
C29S28 C27C31150.4(3)
C31C35C36C37-177.6(3)
C31C35C40C39178.9(3)
C33C24C25C26-177.9(3)
C35C36C37C38-1.2(5)
C36C35C40C390.1(5)
C36C37C38C390.0(5)
C37C38C39C401.2(5)
C38C39C40C35-1.3(5)
C40C35C36C371.1(5)



Atom x

H2 919.07

H3 1324.84
HS 5247.54
H6  4802.47
H13A4540.25
HI13B 3750.57

H14A2513.79
H14B 1342.18
H14C2116.51
H16 -128.16
H17 -715.15
H18 1202.31
HI19 3694.79
H20 4263.22
H22 5201.95
H23 5361.51
H25 8771.19
H26 8611.78
H33A 8417.54
H33B 6924.79
H34A 6795.66
H34B 5411.32
H34C 6840.87
H36 7876.12
H37 7935.23

y
2458.27

2545.17
1795.13
1589.78
2080.86
3304.22
1263.3
1379.43
145.11
1584.67
1533.72
2758.08
4056.35
4215.23
805.51
1225.85
5197.97
4795.56
3946.35
4376.35
253491
1939.06
1411.46
4223
3942.61

<
3929.09
2715.62
3146.77
4355.1
1933.39
1855.11
1035.5
1595.25
1685.83
6060.48
7261.6
8155.95
7859.24
6656.1
8601
7380.44
7829.78
9044.82
6619.63
6566.66
5684.02
6190.9
6306.36
11224.51

12465.56

U(eq)
30
31
33
30
44
44
67
67
67
34
43
45
46
38
36
39
41
38
38
38
60
60
60
33
35
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Table S68 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 2405071t_auto.

H38 8031.6 1729.48 12947.76 34
H39 8069.71 -196.65 12188.2 38
H40 8102.55 99.6 10953.56 36

2405071t_auto

Table S69 Crystal data and structure refinement for 2405071t_auto.

Identification code 2405071t_auto
Empirical formula C34HasbNSS,
Formula weight 782.50
Temperature/K 100.00(10)
Crystal system triclinic

Space group P-1

a/A 9.4074(2)

b/A 9.5738(2)

c/A 18.6802(3)

a/° 90.5660(10)

pB/e 93.8530(10)

v/° 111.035(2)
Volume/A3 1565.72(6)

Z 2

Pealcg/cm’ 1.660

wmm-! 17.214

F(000) 768.0

Crystal size/mm?3 0.05 x 0.05 x 0.03
Radiation CuKa (A=1.54184)
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20 range for data collection/° 9.496 to 134.152

Index ranges -11<h<11,-7<k<11,-22<1<22
Reflections collected 16745

Independent reflections 5552 [Rin = 0.0320, Rgigma = 0.0351]
Data/restraints/parameters 5552/0/363

Goodness-of-fit on F? 1.055

Final R indexes [[>=26 (I)] R, =0.0253, wR, = 0.0619
Final R indexes [all data] R;=0.0287, wR, = 0.0632
Largest diff. peak/hole / e A2 0.92/-0.78
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Figure S10: ORTEP diagram of compound 9a (CCDC No. 2429054)

Table S70 Crystal data and structure refinement for 25020561t_auto.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

a/°

pr°

v/

Volume/A3

Z

Peateg/cm’

wmm-!

F(000)

Crystal size/mm3

Radiation

SCN

oY

(9a)

25020561t _auto
CoH;5I,NS
413.00
99.99(10)
triclinic

P-1

7.6916(2)
8.6661(2)
17.4852(4)
84.454(2)
87.571(2)
73.493(2)
1112.09(5)

4

2.467

45.807

752.0

0.06 x 0.02 x 0.01

CuKo (A= 1.54184)
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20 range for data collection/°  10.166 to 145.654

Index ranges -9<h<9,-7<k<10,-21<1<21
Reflections collected 13749

Independent reflections 4258 [Rin; = 0.0408, Rgigma = 0.0445]
Data/restraints/parameters 4258/0/235

Goodness-of-fit on F? 0.996

Final R indexes [[>=2c (I)] R; =0.0352, wR, = 0.0884
Final R indexes [all data] R;=0.0411, wR, =0.0911

Largest diff. peak/hole / e A3 1.65/-1.41

Table S71 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x10°) for 25020561t_auto. U, is defined as 1/3 of the trace of the
orthogonalised Uy, tensor.

Atomx y z U(eq)
112 16306.4(5) -6208.8(5) 1085.7(2) 20.03(11)
113 11887.9(5) -6609.1(4) 898.6(2) 20.14(11)
S8 10393(2) -2759.3(18) 1235.5(10) 24.8(3)
N10 10022(8) 590(7) 955(4) 30.5(13)
Cl  13920(8) -2495(7) 1442(4) 19.2(13)
C2  14026(9) -2215(8) 2204(4) 24.4(14)
C3  15066(9) -1230(7) 2394(4) 24.0(14)
C4  15942(9) -518(7) 1829(4) 24.6(14)
C5  15839(9) -788(8) 1068(4) 23.3(14)
C6  14816(8) -1776(7) 864(4) 22.8(14)
C7  12823(8) -3568(7) 1232(3) 19.5(13)
C9  10254(9) -761(8) 1069(4) 25.2(14)
Cl1 13494(8) -5091(7) 1090(3) 19.0(13)
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Table S71 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x10°) for 25020561t_auto. U, is defined as 1/3 of the trace of the
orthogonalised Uy, tensor.

Atomx

125

126

S21
N23
Cl14
CI15
Cl6
C17
CI18
CI19
C20
C22
C24

13080.6(6)
9580.1(5)
9165(2)
8178(9)
11943(8)
11730(10)
12769(9)
14014(9)
14204(9)
13168(9)
10834(8)
8609(9)
11051(9)

y

-1263.3(5)
-1684.9(5)
2122.6(19)
5434(7)
2407(7)
3078(8)
4081(8)
4412(8)
3758(8)
2748(8)
1319(7)
4108(9)
-172(8)

<
4653.3(2)
3497.1(2)
2814.5(9)
3101(4)
3723(3)
4421(4)
4578(4)
4035(4)
3332(4)
3172(4)
3553(3)
2996(4)
3842(4)

U(eq)
25.03(12)
21.83(11)
24.9(3)
42.1(17)
19.3(13)
27.8(15)
26.7(14)
27.5(15)
29.8(16)
24.2(14)
19.4(13)
28.5(16)
23.5(14)

Table S72 Anisotropic Displacement Parameters (A2x103) for 2502056lt_auto. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Uy,

112 14.45(19)
13 16.9(2)
S8 14.6(7)
N10 21(3)

Cl 143)

C2  21(3)

Uxn
22.8(2)
21.3(2)
21.1(8)
32(3)
22(3)
27(3)

Uss
22.1(2)
23.8(2)
38.9(9)
40(3)
21(3)
27(3)

Uy
-0.53(15)
-2.28(16)
3.1(7)
2(3)
-3(2)
-13)

Uz
-1.97(14)
-1.54(15)
-1.6(6)
13)
-3(2)
-3(3)

Up
-4.32(15)
-7.63(16)
-4.7(6)
-9(3)
-5(3)
-10(3)
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Table S72 Anisotropic Displacement Parameters (A2x103) for 2502056lt_auto. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Ull

C3
C4
Cs
c6
C7
C9
Cl1
125
126
s21
N23
Cl4
Cl15
Cl16
C17
Cl18
C19
C20
C22
C24

Table S73 Bond Lengths for 25020561t_auto.
Atom Atom Length/A

112 Cl1 2.104(6)

26(4)
21(3)
19(3)
17(3)
16(3)
20(3)
16(3)
27.7(2)
22.8(2)
25.5(8)
35(4)
17(3)
28(4)
26(4)
25(4)
21(3)
24(3)
20(3)
24(4)
20(3)

Un, Uss Ups
27(3) 17(3) -3(3)
21(3) 34(4) -1(3)
28(4) 25(3) 5(3)
27(3) 25(3) 1(3)
22(3) 17(3) 0(2)
32(4) 25(3) -3(3)
22(3) 19(3) 1(2)
24.02) 23.5(2) 0.98(16)
25.1(2) 20.2(2) 0.00(16)
25.7(8) 24.9(8) 0.4(6)
27(3) 67(5) -6(3)
20(3) 17(3) 2(2)
38(4) 20(3) 2(3)
32(4) 22(3) -3(3)
24(3) 35(4) -3(3)
32(4) 36(4) 2(3)
29(4) 23(3) -5(3)
25(3) 16(3) 3(2)
34(4) 30(4) 8(3)
28(3) 24(3) -1(3)
Atom Atom Length/A

125

C24 2.106(6)

Uz
2(3)
-9(3)
-4(3)
-4(3)
1(2)
2(3)
3(2)
-10.18(17)
-2.69(15)
-11.6(6)
22(3)
-6(2)
2(3)
-8(3)
-13(3)
0(3)
2(3)
-6(2)
-16(3)
-4(3)

Up
4(3)
-10(3)
-12(3)
-7(3)
-1(3)
-7(3)
-6(3)
-7.08(17)
-11.27(17)
-8.6(7)
-11(3)
0(3)
-14(3)
-5(3)
-7(3)
-8(3)
-12(3)
-12(3)
-15(3)
-8(3)
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Table S73 Bond Lengths for 2502056lt_auto.

Atom Atom Length/A
113 C11 2.100(6)
S8 C7 1.800(6)
S8 C9  1.701(7)
NI10 C9 1.133(8)
Cl C2 1.386(9)
Cl C6 1.396(8)
Cl C7 1.500(8)
C2 C3 1.394(8)
C3 C4 1.36809)
C4 C5 1.38309)
C5 C6 1.394(8)
C7 Cl11 1.317(8)

Table S74 Bond Angles for 2502056l1t_auto.

Atom Atom Atom Angle/*

C9 S8 C7 98.9(3)

C2 Cl C6 120.6(6)
C2 Cl C7 120.1(5
C6 Cl C7 119.3(6)
Cl C2 C3 119.5(6)
C4 C3 C2 120.1(6)
C3 C4 Cs5 120.7(6)
C4 C5 Co6 120.2(6)
C5 Co6 Cl 118.8(6)

Atom Atom Length/A

126

S21
S21
N23
Cl4
Cl14
Cl4
C15
Cl16
C17
C18
C20

C24 2.102(6)

C20
C22
C22
CI15
C19
C20
Cleé
C17
C18
C19
C24

1.806(6)

1.709(7)

1.132(9)

1.386(9)

1.389(9)

1.496(8)

1.389(9)

1.388(10)
1.388(10)

1.394(9)

1.308(8)

Atom Atom Atom Angle/*

C22
CI5
CI15
C19
Cl4
C17
Cl16
C17
Cl4

S21
Cl4
Cl4
Cl4
CI15
Cl16
C17
C18
C19

C20 98.1(3)

CI19
C20
C20
Cle6
CI15
CI8
C19
CI8

120.6(6)
120.0(6)
119.4(6)
119.9(6)
119.9(6)
120.1(6)
120.2(6)
119.3(6)
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Table S74 Bond Angles for 25020561t_auto.

Atom Atom Atom Angle/°

Cl C7
Cl1 C7
Cl1 C7
NI10 C9
13 CI11
C7 Cl1
C7 Cl1

S8 117.6(4)
S8 117.2(5)
Cl  125.06)
S8 174.8(6)
112 114.93)
112 121.4(4)
113 123.6(5)

Atom Atom Atom Angle/°

Cl14 C20 821
C24 C20 S21
C24 C20 Ci14
N23 C22 S21
126 C24 125
C20 C24 125
C20 C24 126

Table S75 Torsion Angles for 25020561t_auto.

A B C D Angle/’

S8 C7CI11112 -179.0(3)

S8 C7CI11113 -1.5(7)

c1ca2cs

C4 1.4(10)

CIC7CI1112 -3.49)

CIC7CI11113 174.1(4)

C2C1C6
Cc2C1C7
c2C1cC7
C2C3C4
C3C4C5
C4C5C6
C6C1C2
c6C1C7
C6C1C7

C5 0.8(10)
S8 75.5(7)
C11-100.0(8)
C5 -1.2(10)
C6 0.9(10)
Cl -0.7(10)
C3 -1.2(10)
S8 -104.0(6)
C1180.5(8)

A B C D Angle/’
S21 C20C24125 176.0(3)
S21 C20C24126 0.1(8)
C14C15C16C170.2(10)
C14C20C24125 1.6(10)
C14C20C24126 -174.3(5)
C15C14C19C180.9(10)
C15C14C20S21 111.4(6)
C15C14C20C24-74.1(9)
C15C16C17C180.8(10)
C16C17C18C19-1.0(10)
C17C18C19C140.1(10)
C19C14C15C16-1.1(10)
C19C14C20S21 -67.8(7)
C19C14C20C24106.7(8)

115.4(4)
117.9(5)
126.5(6)
177.2(6)
115.3(3)
120.6(5)
124.0(5)
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Table S75 Torsion Angles for 25020561t_auto.

A B C D Angle/’ A B C D Angle/’
C7C1C2 C3 179.3(6) C20C14C15C16179.7(6)
C7C1C6 C5 -179.7(6) C20C14C19C18-179.8(6)
C9S8C7 Cl1 26.1(5) C22S21 C20C14-34.1(5)
C9S8 C7 Cl11-158.0(5) C22521 C20C24150.9(6)

Table S76 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 2502056t _auto.

Atomx y z U(eq)
H2 13395.59 -2692.16 2594.19 29
H3 1516542 -1051.62 2915.65 29
H4 16628.62 169.13 1961.23 30
H5 16468.16 -298.19 681.86 28
H6 14730.59 -1956.4 341.65 27
H15 10874.09 2852.97 4790.88 33
H16 12627.1 4540.53 5056.43 32
H17 14735.98 5086.06 4145.15 33
H18 15043.73 4000.29 2958.16 36
H19 13298.41 2297.25 2691.48 29

25020561t_auto

Table S77 Crystal data and structure refinement for 25020561t _auto.

Identification code 25020561t _auto
Empirical formula CyoH;sI,NS
Formula weight 413.00
Temperature/K 99.99(10)
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Crystal system

Space group

a/lA

b/A

c/A

a/°

pre

y/°

Volume/A3

Z

Pealcg/cm’

wmm-!

F(000)

Crystal size/mm3
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

triclinic
P-1
7.6916(2)
8.6661(2)
17.4852(4)
84.454(2)
87.571(2)
73.493(2)
1112.09(5)
4

2.467
45.807

752.0

0.06 x 0.02 x 0.01
Cu Ka (A= 1.54184)

10.166 to 145.654
9<h<9,-7<k<10,-21<1<21

13749

4258 [Rin; = 0.0408, Rgigma = 0.0445]

4258/0/235

0.996

R; =0.0352, wR, = 0.0884

R;=0.0411, wR,=0.0911

1.65/-1.41
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