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1. Synthesis Procedure of Di/trifluoroacetohydrazonoyl Bromides 1!

Step 1: A mixture of hydrazine hydrochlorides (2.0 mmol, 1.0 equiv.), triethylamine
(1.0 mmol, 1.0 equiv.), di/trifluoroacetaldehyde ethyl hemiacetal (1.5 mmol, 1.5
equiv.), and freshly activated molecular sieves 4A in EtOH (8 mL) was stirred at 75
°C in a round-bottom in an oil bath, and the reaction was monitored by TLC. After the
reaction was completed, the solvent was removed in vacuo to afford intermediate
products, which was used directly for the next step.

Step 2: To a solution of crude mixture from step 1 in DMF (8 mL) was added NBS.
The resulting solution was stirred at room temperature, and the reaction was
monitored by TLC. After the reaction was completed, the reaction was quenched with
sat. NaCl aq., and the mixture was extracted with ethyl acetate (3 x 15 mL), dried over
MgSO,, filtered, and concentrated in vacuo. The resulting products was purified by
column chromatography on silica gel (EA)/petroleum ether (PE) (1:8—1:20) to afford

di/trifluoroacetohydrazonoyl bromides.
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2. Copies of 'H NMR, 13C NMR of products 3, 3, 4 and 4’
Spectrogram copies of compound 3a
'H NMR copy of compound 3a
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19F NMR copy of compound 3a
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HRMS copy of compound 3a
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Spectrogram copies of compound 3b
'H NMR copy of compound 3b
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19F NMR copy of compound 3b
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Spectrogram copies of compound 3d
'H NMR copy of compound 3d
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19F NMR copy of compound 3d
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HRMS copy of compound 3d
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Spectrogram copies of compound 3e

'"H NMR copy of compound 3e
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19F NMR copy of compound 3e
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Spectrogram copies of compound 3f
"H NMR copy of compound 3f
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19F NMR copy of compound 3f
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HRMS copy of compound 3f
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Spectrogram copies of compound 3g
"H NMR copy of compound 3g
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19F NMR copy of compound 3g
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Spectrogram copies of compound 3h
"H NMR copy of compound 3h
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19F NMR copy of compound 3h
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HRMS copy of compound 3h
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Spectrogram copies of compound 3i

"H NMR copy of compound 3i
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19F NMR copy of compound 3i
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HRMS copy of compound 3i
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340.970%9 Te030%9.8 le.46 340.9707 0.16 Ci11 HY N2 Br Fs
ML
4. B0ES
3393453 WWANGRLIE ANG-
gt 1881 RT: 0.0D AW
] 1 T:FTMS +p ESI
] Full ok s
5 (50, DOOO-200.0000]
a 3403709
- ‘ Ca1 Hy Nz Br Fg = 09707
3 34016895 0.4629 ppm
g 339 9285 I L
n A Li
- 3409707 ML:
Cq1 Hy Mz Br Fs = 409707 4 47ES
1 0LIDDD pipm C4i Hy N 3F 5 Br:
C Hy Na2F s Bry
pa Chirg 1
|
2 341 9741
Lo L B O L L R R B R YL L L L
mE

S23



Spectrogram copies of compound 3j

"H NMR copy of compound 3j
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19F NMR copy of compound 3j

—-57.913
-112.549
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{
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CF3
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|
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HRMS copy of compound 3j

ZHAQSHUJUAN-ZT #2368 RT. 0104029 AV, 44 ML 322E7
T: FTMS + p ES] Full bk mes | 100.0000-750.0000]

297 02120
Co HyNz CIFs = 297.02124
; 015571 ppm
3132736
k5
2
z
5 29805072
4
2
54
& 25481984
2 301, 14099 208.89858
27427386 28282429
"3 ze7.mats | 2BLITIN 2g7 4553 HRme HMEI00H 0525402
[ = 1 5 ' | a M a4 i L 1 [ hhaag 5 5 P | [ . N | NI
o L L L L L L L L L L L L L L L L L L LN
28 0 275 280 285 280 285 300 05 3o 35 320 ks 330
miz
ZHAOSHUOJUAN-2TH#23-66 RT: 0.10-0.2% AV: 44
T: FTM5 + p ESI Full lock ms [100.0000-750.0000]
mfz= 263.36866-330.41312
mfz Intensity Relative Theo. Mass Delta Composition
{ppm})
297.02120 322%7652.0 100.00 2%7.02124 =0.0% C11 HY W2 C1 Fs
293.05072 166308%2.0 51.4%
29%9.01823 10180078.0 31.52
313.07579 1e644c007.0 50 .92
313.27366 25305180.0 T8.35
297.02120 NL:
C11Hy N2 CIF 5= 297.02124 IZIET
-0.15571 pom THADSHUIUAN-2TRZ I
gt 8 RT: 010029 AV:
5 31327366 44 T: FTMS + p ESI Ful
] ook ms
g 29001823 [100.0000-750 0000]
4
za491984 | |
- 2 3742 = 301.14099
3 . | AT mzsaage o j 830031 325 a0
= 29702124 NL:
C11Hy N2 CIF 5= 297.02124 6.68E5
; 0100000 pgem Co Hy N2 CIF g
Cn HyNz2Cl1Fs
pa Cheg 1
29901829
lll 30303171
] 280 290 300 o 320 330

miz
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Spectrogram copies of compound 3k
"H NMR copy of compound 3k
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19F NMR copy of compound 3k
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HRMS copy of compound 3k

ZHAOSHUJUAN-5 84998 RT: 0.22-0.44 AV 50 MNL:222E7
T: FTMS + p ES1 Full bck mis [60.0000-750.0000]

2041707

1 790933
256.2634
k5
o
]
7
3
4 282 2790
£,
k]
& 2230637
205 9877
2
. 2BATH 228 1958 263 1730 o 1o0s s
! | BANWE L0000 ‘mm Ta4.2738 ”_ 293,1088
. L l-lll.l T |||. aloloio, o o i ..I.i.--alalu. | |... JI-IJI.J..
L] L] L L DL L L L L L L L L L L T 1T T T T T T YT T 7T T T T T T T T
o 20 70 240 250 %0 e} 280 290 300
iz

ZHROSHOJURN=5449=93 RT: 0.22=0.44 AV: 50
T: FTM5 + p ESI Full lock ms [&0.0000=-750.0000]
mfz= 280.%9%402-281.12%3

mf= Intensity Relative Theo. Delta Compozition
Mass {ppm})
280.9c614 16141.6 4.28 281.0508 -39.43 C11 HYyH2Fe
281.0512 79332 .8 21.03 281.0508 0.38|C11 HyN2Fg
281.0785 1387.1 0.37 281.0508 27.66|C11 Hy N2 Fg

281.1000 377315.3 100.000 281.0508 49.23|Cii HyN:Fe

2811000 HL
Ca Hy N2 Fg= 281.0508 383ES
175.1380 ppm ZHADSHU LAN-584 -
g’ 98 RT:0.220.44 AV
5 50 T: FTMS + p ESI
% Fulll lnck s
g 281.0512 50000407 50.0000]
4 2809614 C11 Hy Nz Fa = 281.0508
E 2 Cq1Hy Mz Fg= 281 0508 1.3678 ppm
g - -318.2851 ppm A
- 281.0508 ML
C 11 Hy Nz Fg = 281.0508 BB1ES
y 0000 P CuHyNaFg
CinHyNa2Fg
pa Chig 1
o
2
280,95 281.00 281.06 28110
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Spectrogram copies of compound 31

"H NMR copy of compound 31
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19F NMR copy of compound 31

—-57.686

—-62.865
-112.694
-112.839

<
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HRMS copy of compound 31

ZHADSHUJUAN-12 833-80 RT: 015035 AV 48 ML B32E7
T: FTMS + p ESI Full bk mes [ 150.000:0-750.0000]

Relative Mbundance

2521230 251 1849 2747740 2842048 2029M5

3Iiwsa

HE0825

301.14pg 3088331

250 260 ] 280 300
miz
ZHAOSHUOJUAN-12#33-30 RT: 0.15-0.36 AWV: 48
T: FTM5 + p ESI Full lock ms [150.0000-750.0000]
mSz== 3128.6993=-334_1059
mfz Intensity Relative Theo. Delta Compozsition
Mass ({ppm}
328.89%0 614642.5 42.43
329.0705 201315.8 13.590
329.15a7 556355.9 38.40
331.0476 1448706.8 100.00 331.0476 =0.03 C12 Hy N2 Fa
331.951%9 1814%94.6 12.53
33 0478 ML
CqazHy Nz Fa=331.0478 1.43E8
-0.0852 pom FHADSHUIUAN-12833
g! 80 RT:0.150.38 AW:
B 48 T: FTMS +p ESI Full
-] bock ms
F [150.0000-T50.0000]
2 P 3288990
E 2 331.9519
3301588 333.0849
E n ||1329.$-ﬂ-1 L L " ."l331'2341 .h u 332;34.3 AL 3340!33
- 331 0476 ML
Ca2H 7y M2 Fa= 3310476 BTZES
’ 00000 ppm CoHyNaFg
CuHyMaFa
pa Chag 1
Fl
2 332 0510
333.0543
3= 330 33 332 333
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Spectrogram copies of compound 3m
"H NMR copy of compound 3m
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13C NMR copy of compound 3m
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19F NMR copy of compound 3m

—-57.667
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<
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19F NMR 376MHz, CDCly
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HRMS copy of compound 3m

WANGRUIKANG-14 #17-84 RT: 008029 AV 48 ML: G.45E7
T: FTMS + p ESI Full bk mes [ 150.0000-900.0000]

. 3011410
8 274,740
a 242 2847
5 3191277
£ 4
B 71150
E: .
239 2249 252 1230
2
307.2244
109 2251981 243.0515 230263 272561 298.0509 34,0488 IzmoTEr
75,1384 | | 2822377 282 2791 | | |
. I..I S JI I.. I T Y NI lo b ol Eaa ...1..|-| I. lags 1
_lrTrTrT T T 1T T7 T Ty rrrryp ey yTrqgT T T 17 1T 1T 177 T 1T T 7T T T T T T T yTg
20 2% 240 250 2680 b ] 280 280 300 3o 320 330
miz
WAHNGRUIKANG-14#17-64 RT: 0.08-0.29 AV: 48
T: FTM5 + p ESI Full lock ms [150.0000-900.0000]
mf== 320.0302-322.0788
m/z Intensity Relative Theo. Delta Composzition
Mass (ppm)
320.1262 5061979.0 32.42
321.0656 156l11620.0 100.00 321.0657 =0.06 Ci3sH1002 H2F»s
321.1303 633401.8 4.06 321.0657 64.62 C13H1002 Hz2 Fs
321.2400 1402885.0 8.99 321.0657 174.33 C13H1002 02 Fs
322 .0691 2093958 .4 13.41
321 065 NL:
Cxa Hig Oz M3 F 5 » 321 0857 1.56E7
-0.2004 ppm WANGRUIKANG-
gt 14817-84 RT:
B 0.08-0.20 AV 48 T:
% FTMS + p ESI Full bock
L1
1/50.0000-90 D00
g-! 3201282 [ 1
2 3212400 32069
g N 1 320.3086 30,7609 . )
- 32 0657 ML
CnHqg Oz Nz F 5 = 3210857 B.58ES5
; 00000 ppm CrunHupOxMaFg
CuHipDzMNaFs
pa Chig 1
F
2 322 0690
::.........................................J
202 04 BOE 38 3N0  3H2 3214 3HSE 3218 3220
miz
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Spectrogram copies of compound 3n
"H NMR copy of compound 3n
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19F NMR copy of compound 3n

—-57.915
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<
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HRMS copy of compound 3n

ZHAOSHUJUAN-8 888 RT. 0.08-0.30 AV 51 ML: 1.50E7
T: FTMS + p ESI| Full bk ms [50.0000-7 50 0000]

Relative Abundance

204 9198
- 18347
.2 1408
318.3003
708 7584
7 esmt 321':’3"'9
|
/ 302 3053 | 226 8020 b L
/ | HIzFE |, | | 3883315 e 2
Whbid l W Lot boabdlee o 1 Lilbibige I.ul.-l
III|Ill1|IIIIrll|IIIr|ll1I3&}IIrI
00 o o 340 350 3

369.0020

iz

=

3812841

ZHAOSHOJUOAN-3#18-68 RT: 0.08-0.30 AV: 51
T: FTM3 + p E3I Full lock ms [60.0000=-730.0000]

mfz= 384.0804-385.5453
m/z Intensity Relative Theo. Delta Composition
Mass (ppm}
384.2177 25802%.2 51.30
334 .9%58 S503013.% 100.00 3284.995%9 =0.19 C13H1 OHz Br Fa
385.0730 202115.4 40.18 384.9969 T6.10 C13H11 ON2Br Fs
385.2003 43659.7 9.87 384.9%959 203.32|C13H11 ON2EBr Fs
385.3464 173504.5 34.4% 334.9%:9 349 .45|C13 H11 ON2Br Fs
384 9958 ML:
C 13 His O M2 Br Fs = 384,908 4. 8TES
). AB55 ppm ZHADSHUILAN-841 8-
g4 68 RT:0.08-0.30 AV:
B 51 T: FTMS + p ESI
= Full ek s
5 384177 (B0, 00007 50.0000]
g 4 3853454
2 3852003
g - 384 3345 384.8438 A » h
h 384.9959 ML
C1a Hyy O N2 Br Fs = 384 8369 4.36ES5
0.0000 ppm C 3 Hyg Mz BrF s OH:
CpHiaNaBryFsDy
pa Chag 1
384.2 3844 3845 3848 385.0 3852 385.4

S38



Spectrogram copies of compound 30

'H NMR copy of compound 30
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19F NMR copy of compound 30

—-57.811
-112.260
-112.405

<

CF;
T9F NMR 376MHzZ, COCH

T T T T T T T T T T T T T T T T T T T T T T
40 30 20 10 0 -0 -20 -3 -4 -50 60 -70 -8 -5 100 -110 120 -130 140 -150 160 170 180 -180 200 210
f1 (ppm)

540



HRMS copy of compound 30

FHAOSHUJUAN-9 221485 RT: 0.09-0.28 AV: 45 MNL: 5.73EB
T: FTMS + p ESI Full ek s | 15000000-750.0000]

Relative Abundance

280

IA0T581

Cas Hao N2

30114100

280 00

Fs= 31307587

=0.19053 ppm

328.22978

miz

33834160

340

413266831

ZHROSHOJUOAN=-9421=-65 RT: 0.09=-0.29 AV: 45

T: FTM5 + p ESI Full lock ms [150.0000=-7350.0000]

mfz= 240.31556-42%.37852
mf= Intensity Relative Theo. Mass Composition
247 .28421 42824316.0 7.31
301.14100 42620976.0 7.28
313.07581 585620544.0 100.00 313.07587 =0.06 CisHioHz Fs
314.07888 94805536.0 16.19
338.341a0 54612028.0 9.33
30758 ML
5.73E8

Fedafive Abundanos

253 {2200 274 zlm?
i

C s Hyg M2 Fs= 31307587

=0.19053 ppim

3!]'1.1;41[I}J .

32622978

338-..‘3]4 160
1

360.32361 39128399 41326531

HIATSE

C s Hig M2 Fs= 31307587

0.00000 pgm
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Spectrogram copies of compound 3a’
"H NMR copy of compound 3a’
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19F NMR copy of compound 3a’
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HRMS copy of compound 3a’

WANGRUIKANG-18 825-T2 RT:0.11-0.32 AV. 48 NL: 257ET7

T: FTMS + p ES] Full bbck s [80.0000-900.0000]

281 05078
C 1 Hy N2 Fg = 281.05079
10 -0, 10403 pom
ol
Bl
@ 70 338 34154
E
g ad
3
& 50 242 784232
.E TT4.27397 30114096
4
2 2704725 252 12307
E 3 20802407 e 2903 18474
20 235 19615 . 8 o
30497796
350.17768
10 263.90141 33210628 “ I
. ) Y
200 220 40 260 280 300 20 340 380
iz
WANGRUOIERNG=184#25=-T2 RT: 0.11=-0.32 AV: 48
T: FTMS + p ESI Full lock ms [60.0000-500.0000]
mfz= 19%5.67604=-365.10405
mfz Intensity Relative Theo. Mass Delta Compozition
(ppm)
242.28422 12262807.0 47 .29
274.273%97 10737153.0 41 .40
281.05076 25%933474.0 100.00 281.050T7% =0.03 C11 HYHz2Fe
301.140%6 1103%27%.0 42 .57
338.34164 17445%414.0 a7.2%9
281.05076 MNL:
Cu Hy HaF g = 28105079 LEET
010403 pom WWANGRUIEANG-
g! 18825-72 RT:
B 011-0.32 A48T
o FTMS + p ESIFull lock
5 #7es [60.0000-900.0000]
E 274277
2 4 21704725 252 12307 332 628 | 35017769
2 380, 32362
g 263 90141
281.05079 ML:
C1s Hy M2F g = 281 05079 B.BIES
; 000000 ppm CnHrNzFg
CnHrNaFg
pa Chig 1
I |
2
""II|Il||II|lII||IIl|III|Ill|II 1
200 220 240 260 280 00 320 30 360
mix
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Spectrogram copies of compound 3b’
"H NMR copy of compound 3b’
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19F NMR copy of compound 3b’
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HRMS copy of compound 3b’

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  2024-2-5 10:34:13

Analysis Name  Dr\Data\user\NWWNU-wangruikang 20240205--33.d
Method tune_low.m
Sample Name 33

Operator
Instrument / Ser# micrOTOF-Q 20453

Huyue

Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500V Set Dry Heater 180 jaC
Scan Begin 100 miz Set End Plate Offset  -500 V Set Dry Gas 4.0 lfmin
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"H NMR copy of compound 3e’
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19F NMR copy of compound 3e’
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HRMS copy of compound 3e’
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'H NMR copy of compound 3f
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HRMS copy of compound 3f’

ZHACKILJUAN-W1.1 840-87 RT: 018039 AV 48 ML 1.00EB
T: FTMS + p ESI Full ek s [ 50.0:0:00-7 50 .0000]

405.2263

337.1134
CwHis Nz Fg=337.1134
-0.0229 ppm

Relative Abundance

4152118
I' 4281043

4531677 471,

280 280

ZHAROXIOJURN-W1 .1#40=-87 RT: 0.18-0.39% AV: 48
T: FTM5 + p ESI Full lock ms [50.0000-750.0000]
mfz= 251.0216-484.2023

mfz Intensity BRelatiwve Theo. Delta Composition
Mase (ppm}
252.1230 229%41646.0 22 .66
337.1134 61712468.0 60.%4 337.1134 =0.01 Ci1sH1s Nz Feg
403. 21086 55402504.0 54.71
405.2263 1012651%2.0 100. 00
406.2299 23837218.0 23.54
ML:
1.00E8
4052263 ZHADKIUILAN-
g! 337 1134 W1 1087 RT:
L C1sHs N2 Fam 337.1134 1so118 wﬂgl::.'rﬁ
g - pm | fres [ 50.0000-750.0000]
2 4 |
|
2 ZTAETIA 2004 o688
g - |. | e .31.al 35’[ 3812844 | 4281043 4531677 4712512
- 3371134 ML
CisHs N2 Fa= 3371134 B.43ES5
00000 ppm Cws HasFaMN2:

1
Cws HisFaMNz
pa Chig 1
4
2
o T A2 pd T L LI e e e

S54



Spectrogram copies of compound 3g’
"H NMR copy of compound 3g’

-
0 -1 -

v

LESSE—
| TL9901
8LTTIT
81T OIT
0L8°€— |L,_ o0e | TILLLT
| LOO'SIT
S6F'611
FOL'6T1
SLTTTT
088171 o
TO0°€TT
TrILTT
8T60ET
06T i umm.mmT =
530 NQN.#Q L
—mgsl 8OV FEl L
VELVET
660°TFT
[9gT¥l
£TOTYL
€88°THT
Z9L091—

CF3
13C NMR 150MHz, CDCly

7869
$00°L
oL’
68€°L
1+L

CF3

FaC

TH NMR 400MHz, CDCl3
|

FaC \d{

13C NMR copy of compound 3g’

-10

1
100 90
855

110
f1 (ppm)

|
PR TN
160 150 140 130 120

220 210 200 180 180 17

230




19F NMR copy of compound 3g’
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Spectrogram copies of compound 3h’
'H NMR copy of compound 3h’
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19F NMR copy of compound 3h’
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19F NMR copy of compound 3j’
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HRMS copy of compound 3j’
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'H NMR copy of compound 3k’
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19F NMR copy of compound 3Kk’
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HRMS copy of compound 3k’
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'H NMR copy of compound 4a
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19F NMR copy of compound 4a
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Spectrogram copies of compound 4b
'H NMR copy of compound 4b
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19F NMR copy of compound 4b
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HRMS copy of compound 4b
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HRMS copy of compound 4d
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19F NMR copy of compound 4e
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HRMS copy of compound 4e
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19F NMR copy of compound 4f
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'H NMR copy of compound 4h
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19F NMR copy of compound 4h
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HRMS copy of compound 4h
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'"H NMR copy of compound 4i
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HRMS copy of compound 4i
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HRMS copy of compound 4;j
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'H NMR copy of compound 4k
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HRMS copy of compound 4k
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19F NMR copy of compound 41
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HRMS copy of compound 41
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Spectrogram copies of compound 4a’
'H NMR copy of compound 4a’
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Spectrogram copies of compound 4b’
'H NMR copy of compound 4b’
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19F NMR copy of compound 4b’
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'H NMR copy of compound 4¢’
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19F NMR copy of compound 4¢’
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Spectrogram copies of compound 4d’
'H NMR copy of compound 4d’
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19F NMR copy of compound 4d’
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HRMS copy of compound 4d’
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Spectrogram copies of compound 4e’
'H NMR copy of compound 4e’
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HRMS copy of compound 4e’
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Spectrogram copies of compound 4g’
'H NMR copy of compound 4g’
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19F NMR copy of compound 4g’
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HRMS copy of compound 4g’
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Spectrogram copies of compound 4h’
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18€°€
8TF €~
016'€~
gs6e/
106'9

61601
¥E6'0
£56'01
180°L
980'L
660'L7
£01'L
oL L
e
T9€°L
6L€ L]
S6€°L
001 L
0Tt L]
9EYL
ort L]
6FtL
0% L

We
@
gc&

"H NMR 400MHz, CDCly

FaC

i

=

o

fl (ppm)

13C NMR copy of compound 4h’

LLSOF—

LTFoL
z19'9L
96L9L
LLEOL

819°L11)

999°LTT

SHF6IT

0ET1Z1

$orzTL

1647221

ST0°€TT

QLEPTT~

000971

T6T'9TT

FOT'T1

0L'STI

$86°8714

STH6TT

STTbET

£3EFET

ho el

268 FEL

26+ o1

SSFTFT

R i

2l

=

13C NMR 180MHz, CDCl,

1

J

T
-10

T T T T T T T T T T T T T
220 zl0 200 180  1BD 1T B0 150 140 130 120 110 100 90
£l (ppm)

T
230

S110



19F NMR copy of compound 4h’
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HRMS copy of compound 4h’
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19F NMR copy of compound 4i’
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HRMS copy of compound 4i’

ZHAOSHUJUAN-38 #12-58 RT: 005025 AV 45 ML 1.78E8
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Spectrogram copies of compound B
'H NMR copy of compound B
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HRMS copy of compound B
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3. X-Ray Crystallographic Data of Compounds 3n and 4j
Compound 3n
Thermal ellipsoids are set at a 50% probability level. Crystal data have been deposited
to CCDC, number 2313274.
Crystallization Details

The obtained compound 3n (35 mg) was dissolved in THF (0.2 mL) in a NMR tube
at room temperature. Then petroleum ether (2 mL) was added to the solution slowly
along the tube wall, resulting in a two-phase mixture. The colorless crystal of 3n was

formed after the two-phase mixture has diffused.

Experimental

A suitable crystal was selected and placed on a ROD, Synergy Custom system,
HyPix diffractometer. The crystal was kept at 150.00(10) K during data collection.
Using Olex?, the structure was solved with the ShelXT structure solution program
using Intrinsic Phasing and refined with the ShelXL refinement package using Least

Squares minimisation.

Experimental

A suitable crystal was selected and compound 3n on a ROD, Synergy Custom system,
HyPix diffractometer. The crystal was kept at 300.27(10) K during data collection.
Using Olex?2 [1], the structure was solved with the SHELXT [2] structure solution
program using Intrinsic Phasing and refined with the SHELXL [3] refinement

package using Least Squares minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann,
H. (2009), J. Appl. Cryst. 42, 339-341.

2. Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.

3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.
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Crystal structure determination of compound 3n

Crystal Data for C;3H;(BrFsN, (M = 369.14 g/mol): monoclinic, space group P2/n
(no. 13), a = 17.6937(9) A, b = 4.5126(2) A, c = 18.7442(10) A, f = 105.041(5), V =
1445.35(13) A3, Z =4, T = 300.27(10) K, w(Cu Ko) = 4.376 mm!, Dcalc = 1.696
g/cm?, 8115 reflections measured (6.122° < 20 < 154.342°), 2870 unique (R =
0.0543, Ryigma = 0.0641) which were used in all calculations. The final R, was 0.0619
(I>20(I)) and wR, was 0.1963 (all data).

Refinement model description
Number of restraints - 24, number of constraints - unknown.
Details:

1. Fixed Uiso
At 1.2 times of:
All C(H) groups, All C(H,H) groups
At 1.5 times of:
All C(H,H,H) groups
2. Uiso/Uaniso restraints and constraints
Uanis(F4) = Ueq, Uanis(F4B) =~ Ueq, Uanis(F5) = Ueq, Uanis(F5B)
~ Ueq: with sigma of 0.004 and sigma for terminal atoms of 0.002
3. Others
Fixed Sof: F4(0.7) F4B(0.3) F5(0.5) F5B(0.5) H5A(0.5) H5B(0.5)
4.a Ternary CH refined with riding coordinates:
C5(HS5A), C5(H5B)
4.b Aromatic/amide H refined with riding coordinates:

C2(H2), C6(H6), C12(H12)
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4.c Idealised Me refined as rotating group:

C3(H3A,H3B,H3C), C11(H11A,H11B,H11C)
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Table S1 Crystal data and structure refinement for compound

3n.

Identification code

compound 3n

Empirical formula

Ci3HoBrFsN,

Formula weight 369.14
Temperature/K 300.27(10)
Crystal system monoclinic
Space group P2/n

a/A 17.6937(9)
b/A 4.5126(2)
c/A 18.7442(10)
a/° 90

pB/e 105.041(5)
v/° 90
Volume/A3 1445.35(13)
V4 4

Pealcg/cm’ 1.696
wmm-! 4.376
F(000) 728.0

Crystal size/mm?

0.15 % 0.06 % 0.05

Radiation

Cu Ko (A= 1.54184)

20 range for data collection/®

6.122 to 154.342

Index ranges

-22<h<21,-5<5k<2,-23<1<23

Reflections collected

8115

Independent reflections

2870 [Rin; = 0.0543, Rgigma = 0.0641]

Data/restraints/parameters

2870/24/210

Goodness-of-fit on F2

1.107

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

R, =0.0619, wR, =0.1805

Final R indexes [all data]

R;=0.0764, wR, = 0.1962

Largest diff. peak/hole / e A~

0.62/-0.60
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Table S2 Fractional Atomic Coordinates (X10%) and Equivalent Isotropic

Displacement Parameters (A2X 10%) for compound 3n. Ugq is defined as 1/3 of the

trace of the orthogonalised Uy, tensor.

Atom{x y 4 U(eq)
Brl [8698.7(3) 1227.0(15) 6755.0(3) 85.9(3)
F1  |[4973.6(19) 3181(6) 4349.6(17) 78.0(8)
F2  |5571(2) -886(6) 4303(2) 87.3(9)
F3  [4567.2(19) 284(8) 3435.9(18) 90.7(9)
F4  |5749(4) 4838(14) 1331(3) 108.4(16)
F4B (5674(9) 6870(40) 1485(9) 110(4)
F5 |6133(5) 8730(14) 1812(4) 86.0(17)
F5B [6638(6) 8787(15) 2029(5) 96(2)
N1 |6486(2) 3380(7) 3741.2(19) 55.6(8)
N2  |6787(2) 4588(9) 3213(2) 62.8(9)
Cl |[5710(2) 2831(8) 3472(2) 52.2(8)
C2  [7685(3) 1273(9) 4508(3) 61.1(10)
C3  [8950(3) -905(15) 5236(4) 91.1(17)
C4 [7312(3) 3422(9) 5777(2) 58.7(9)
C5 [6329(4) 5965(12) 1924(3) 75.8(13)
C6 |5496(3) 3731(9) 2754(2) 58.9(10)
C7 [8201(3) 760(10) 5186(3) 64.5(10)
C8 |6190(3) 4802(10) 2626(2) 61.6(10)
C9 [8001(3) 1877(10) 5807(2) 59.8(10)
C10 (7001(2) 2836(9) 4459(2) 54.909)
CI11 [7098(4) 4572(15) 6450(3) 84.4(15)
C12 |6816(3) 3906(9) 5079(2) 58.8(10)
C13 [5211(3) 1378(8) 3895(3) 58.0(9)
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Table S3 Anisotropic Displacement Parameters (A2X 10%) for compound 3n. The

Anisotropic  displacement factor exponent takes form: -
2 7 2[h2a*2U;+2hka*b*Up+-+].

Atom|Uy;; Uz, Uss Uz Uz Uz

Brl [68.9(4) 109.8(5) 63.3(4) 4.7(3) -10.9(3) 11.2(3)
F1  [89(2) 77.7(15) 80.6(19) -10.6(13) 45.4(17) -8.3(14)
F2  93(2) 67.9(14) 99(2) 28.3(14) 21.5(18) -0.8(14)
F3  [70.1(18) 126(2) 69.3(19) -5.3(17) 6.8(14) -33.3(17)
F4 |115(2) 114(2) 95(2) 8.4(17) 24.7(17) -8.7(17)
F4B (110(4) 113(4) 108(4) 4(2) 29(2) 3(2)

F5 [95(2) 81(2) 83(2) 8.1(17) 25.5(18) -0.1(18)
F5B |102(3) 95(2) 94(3) 6.8(18) 31.5(19) -2.2(18)
N1 [53.1(18) 68.8(18) 43.2(17) 9.2(14) 9.6(14) 2.8(14)
N2 161(2) 81(2) 48.3(19) 8.3(16) 17.8(16) -0.1(17)
Cl  |52(2) 55.9(18) 45.8(19) -1.0(16) 8.1(16) 1.7(16)
C2  |54(2) 73(2) 56(2) -0.6(19) 13.5(19) 3.1(18)
C3 163(3) 118(4) 88(4) 0(3) 12(3) 29(3)
C4  |52(2) 72(2) 47(2) -2.4(17) 4.6(17) 2.4(17)
C5  |85(3) 86(3) 55(3) 13(2) 17(2) 14(2)
C6 [59(2) 69(2) 46(2) 1.7(17) 7.7(18) 7.2(18)
C7 |53(2) 72(2) 66(3) 0(2) 12(2) 5.7(19)
C8 166(3) 68(2) 50(2) 7.9(18) 15.2(19) 10.6(19)
Co  51(2) 72(2) 49(2) 5.4(18) -1.0(17) -0.9(17)
C10 [50(2) 63(2) 49(2) 3.6(17) 6.4(17) 1.3(16)
C11 (74(3) 122(4) 53(3) -7(3) 8(2) 17(3)
Cl12 |52(2) 72(2) 51(2) 1.3(18) 10.0(18) 8.4(18)
C13 [58(2) 55.8(19) 56(2) 4.1(17) 8.7(19) -3.5(16)

S123




Table S4 Bond Lengths for compound 3n.

Atom|Atom|Length/A Atom|Atom|Length/A
Brl |C9  [1.905(4) cl o6 [1.363(6)
FI[C13 [1.323(5) Cl[c13 [1.483(6)
F2 |C13 |1.335(5) C2 |C7 |1.378(7)
F3 |C13 |1.332(5) C2 |C10 |1.383(6)
F4 |C5 [1.398(9) c3 7 [1.506(7)
F4B |C5 [1.301(16) C4 |C9 |1.393(6)
FS |C5  [1.297(8) C4 |11 [1.500(7)
FSB |C5 [1.380(9) c4 [c12 [1.390(6)
N1 N2 [1.354(5) C5 |C8 [1.495(7)
NI [C1 [1.357(5) c6 |c8 [1.396(7)
NI [C10 [1.436(5) c7 lco  [1395(7)
N2 |C8 [1.317(6) C10 |C12 |1.375(6)

Table S5 Bond Angles for compound 3n.

Atom|Atom|/Atom|Angle/’ Atom|Atom|Atom|Angle/’
N2 N1 [C1 |110.8(3) c2 |C7T |C9 |117.2(4)
N2 NI [C10 [118.6(3) co |c7 o3 [122.5(5)
cl N1 [c10 [130.73) N2 |08 [c5 [118.84)
c8 N2 N1 [104.9(4) N2 |08 [c6 [112.4(4)
NI [C1 |[c6 |107.9(4) c6 |c8 o5 [128.7(4)
N1 |C1 |C13 [124.6(4) c4 |co [Brl [117.63)
C6 |C1 [Cl13 |127.5(4) Cc4 |CO |CT7T |123.7(4)
c7 |c2 Ic1o [12054) c7 |co [Brl [118.6(3)
co |ca |c11 [123204) c2 |c10 N1 [118.8(4)
Cl12 [C4 |C9 |116.6(4) C12 |C10 |NI1 |119.9(4)
C12 |c4 [C11 [120.1(4) c12 lc1o |2 [121.2¢4)
F4 |C5 |c8  [108.5(5) C10 |C12 |c4  [120.7(4)
FAB |C5 |F5B [93.2(8) FI[C13 [F2  |106.6(4)
F4B |C5 |C8  [110.1(8) F1|C13 [F3 [106.4(4)
FS |C5 [F4 |96.4(6) F1|C13 |c1 [113.93)
F5 |C5 |C8 |112.5(5) F2 |C13 |[C1 [112.5(4)
F5B |C5 |C8 |110.4(5) F3 |C13 |[F2 |106.7(3)
cl |6 |c8 [104.0(4) F3 |C13 |C1 [110.3(4)
C2 |C7 |C3 [120.2(5)
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Table S6 Torsion Angles for compound 3n.

A B |C D |Angle/ A B |C D |Angle/
F4 |C5 |C8 N2 [154.4(5) C1 |C6 |C8 |C5 [177.0(5)
F4 |C5 |C8 |C6 [-22.4(7) C2 |C7 |C9 [Brl|-179.8(3)
F4B|C5 |C8 N2 |-160.6(9) C2 |C7 |C9 |C4 [1.0(7)
F4B|C5 |C8 |C6 [22.7(10) C2 [C10/C12/C4 |-0.5(7)
F5 |C5 |C8 N2 [-100.2(7) C3 |C7 |C9 [Brl |-0.8(7)
F5 |C5 |C8 |C6 [83.0(8) C3 |C7 |C9 |C4 |-180.0(5)
F5B|C5 |C8 N2 [-59.1(7) C6 [C1 [CI3[F1 |-102.2(5)
F5B|C5 |C8 |C6 [124.2(6) C6 [C1 |C13[F2 [136.3(4)
N1 [N2 [C8 [C5 |-177.7(4) C6 [C1 |C13[F3 [17.3(6)
N1 [N2 [C8 [C6 |-0.5(5) C7 |C2 |C10N1 [178.7(4)
N1 [C1 |C6 [C8 0.4(4) C7 |C2 [C10[C12/-0.2(7)
N1 [C1 |C13[F1 [80.7(5) C9 |C4 [C12|C10[1.4(6)
N1 [C1 |C13[F2 |-40.7(6) CI10N1 N2 [C8 [179.6(4)
N1 |C1 |C13[F3 |-159.7(4) CI0N1 [C1 |C6 |-179.4(4)
N1 [C10[C12[C4 |-179.4(4) C10N1 [C1 [C13[-1.8(7)
N2 N1 [C1 [C6 [-0.7(5) C10[C2 |C7 |C3 |-179.1(5)
N2 N1 |C1 [C13(176.9(4) C10/C2 |C7 |C9 [0.0(7)
N2 N1 [C10[C2 |-51.5(5) C11/C4 |C9 [Brl |-0.2(6)
N2 (N1 |C10[C12[127.5(4) C11|C4 |C9 |C7 [179.0(5)
C1 [N1 N2 |C8 [0.7(5) C11|C4 |C12/C10}-179.3(5)
C1 [N1 [C10[C2 [127.1(5) C12/C4 |C9 [Brl[179.1(3)
C1 N1 [C10[C12}-53.9(6) C12/C4 |C9 |C7 |-1.6(7)
C1 |C6 [C8 N2 [0.1(5) C13|C1 |C6 |C8 |-177.1(4)
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Table S7 Hydrogen Atom Coordinates (AX10%) and Isotropic Displacement

Parameters (A2X 103) for compound 3n.

Atom|x y 4 U(eq)
H2 [7797.6 563.3 4081.71 73
H3A [8936.42 -1769.23 4765.03 137
H3B [9007.58 -2442 5600.41 137
H3C [9385.13 436.11 5375.22 137
HSA [6858.97 5559.18 1880.52 91
H5B [6623.46 4606.43 1689.4 91
H6 [5002.85 3650.54 2424.58 71
ill 6614.97 5649.64 6302.42 127
H11B|7504.56 5862.27 6718.36 127
H11C|7038.78 2939.06 6758.91 127
H12 [6354.96 4965.76 5031.12 71
Table S8 Atomic Occupancy for compound 3n.

Atom|Occupancy Atom|Occupancy Atom|Occupancy
F4 (0.7 F4B (0.3 F5 0.5

F5B [0.5 HS5A (0.5 H5B [0.5
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Compound 4;j
Thermal ellipsoids are set at a 50% probability level. Crystal data have been deposited
to CCDC, number 2380999.
Crystallization Details

The obtained compound 4j (30 mg) was dissolved in THF (0.2 mL) in a NMR tube
at room temperature. Then petroleum ether (2 mL) was added to the solution slowly
along the tube wall, resulting in a two-phase mixture. The colorless crystal of

compound 4j was formed after the two-phase mixture has diffused.

Experimental
Single crystals of C7;H;,BrFsN, [compound 4j] were []. A suitable crystal was
selected and [] on a XtaLAB Synergy R, DW system, HyPix diffractometer. The
crystal was kept at 149.99(10) K during data collection. Using Olex2 [1], the structure
was solved with the SHELXT [2] structure solution program using Intrinsic Phasing
and refined with the SHELXL [3] refinement package using Least Squares
minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann,

H. (2009), J. Appl. Cryst. 42, 339-341.

2. Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.

3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.
Crystal structure determination of [compound 4j]
Crystal Data for C;H,BrFsN, (M =419.20 g/mol): triclinic, space group P-1 (no. 2),
a=7.45204) A, b=10.0443(4) A, c = 11.7716(5) A, a = 86.890(3), B = 73.961(4), y
= 70.172(4), V = 795.85(7) A3, Z = 2, T = 149.99(10) K, p(Cu Ka) = 4.064 mm’!,
Dcalc = 1.749 g/cm?, 8425 reflections measured (7.822° < 20 < 151.838°), 3125
unique (Rin = 0.0251, Rgigma = 0.0198) which were used in all calculations. The final
Ry was 0.0300 (I > 20(I)) and wR, was 0.0750 (all data).

Refinement model description
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Number of restraints - 0, number of constraints - unknown.
Details:
1. Fixed Uiso
At 1.2 times of:
All C(H) groups, All C(H,H) groups
2.a Ternary CH refined with riding coordinates:
C3(H3)
2.b Secondary CH2 refined with riding coordinates:
C5(HS5A,H5B)
2.c Aromatic/amide H refined with riding coordinates:
C2(H2), C6(H6), C7(H7), C8(H8), C11(H11), C14(H14), C15(H15), C16(H16),
C17(H17)
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Table S9 Crystal data and structure refinement for compound 4j.

Identification code

compound 4j

Empirical formula

C 1 7H12BI’F5N2

Formula weight 419.20
Temperature/K 149.99(10)
Crystal system triclinic
Space group P-1

a/A 7.4520(4)
b/A 10.0443(4)
c/A 11.7716(5)
a/° 86.890(3)
pB/e 73.961(4)
y/° 70.172(4)
Volume/A3 795.85(7)
V4 2
Pealcg/cm’ 1.749
wmm'! 4.064
F(000) 416.0

Crystal size/mm?

0.18 x0.15x0.12

Radiation

Cu Ko (A= 1.54184)

20 range for data collection/°

7.822 to 151.838

Index ranges

-8<h<9,-12<k<12,-14<1<14

Reflections collected

8425

Independent reflections

3125 [Riy = 0.0251, Ryjgma = 0.0198]

Data/restraints/parameters

3125/0/226

Goodness-of-fit on F2

1.076

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

R, =0.0300, wR, = 0.0748

Final R indexes [all data]

R, =0.0306, wR, =0.0750

Largest diff. peak/hole / e A~

0.39/-0.56
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Table S10 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic
Displacement Parameters (A2x10%) for compound 4;j. Ugq is defined as 1/3 of the
trace of the orthogonalised Uy, tensor.

Atomix y 4 U(eq)
Brl [2735.6(3) 3553.2(2) 6780.0(2) 25.57(9)
F1  3987.0(17) 9335.9(13) 7659.0(11) 26.0(3)
F2  19209(2) 8349.8(15) 10819.8(12) 34.9(3)
F3  [11976.8(18) 7174.9(16) 9581.3(12) 32.7(3)
F4  |4684.7(18) 9022.5(14) 9327.4(10) 26.5(3)
F5  [5293.8(19) 10697.4(12) 8234.6(11) 27.0(3)
N1 |7535(2) 6868.5(17) 7962.2(14) 17.4(3)
N2 8340(2) 6463.0(18) 8909.9(14) 18.5(3)
Cl |6413(3) 6106(2) 7700.1(16) 16.2(4)
C2 |9631(4) 8567(3) 3844.1(19) 29.1(5)
C3  |10084(3) 7200(2) 10054.1(18) 20.8(4)
C4 [8141(3) 8451(2) 6289.3(16) 16.8(4)
C5 [8879(3) 8580(2) 8271.6(18) 20.6(4)
C6 [7345(3) 9652(2) 5698.2(18) 21.5(4)
C7 [8089(3) 9698(2) 4483.4(19) 26.7(5)
C8 [5611(3) 6449(2) 6732.7(17) 18.2(4)
C9 4223(3) 4584(2) 7166.0(17) 18.4(4)
C10 [9068(3) 7386(2) 9099.6(17) 18.4(4)
CI11 [9705(3) 7311(2) 5639.1(18) 21.7(4)
C12 (7447(3) 8329(2) 7628.4(16) 16.2(4)
C13 |5327(3) 9352(2) 8208.8(17) 19.9(4)
Cl14 6121(3) 4978(2) 8380.1(17) 18.0(4)
C15 [10439(3) 7371(3) 4429(2) 28.2(5)
Cl16 (4503(3) 5696(2) 6479.5(17) 19.4(4)
C17 [5034(3) 4216(2) 8114.0(18) 20.3(4)
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Table S11 Anisotropic Displacement Parameters (A2x103) for compound 4j. The

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

Atom|Uy;, Us, Usz Uss Uz Uz

Brl (30.21(14) [24.72(14) [|28.68(14) [4.02(9) -12.24(10)  |-15.06(10)
F1  |19.9(6) 30.7(7) 23.9(6) -5.8(5) -10.0(5) 0.0(5)

F2  |35.3(7) 42.0(8) 21.7(6) -10.0(6) |-11.3(5) -1.3(6)
F3  [18.1(6) 48.1(8) 30.4(7) 1.5(6) -10.3(5) -6.3(6)
F4 [26.4(6) 33.5(7) 14.7(6) -0.1(5) -2.5(5) -6.3(5)
F5  [33.5(7) 17.1(6) 26.0(6) -3.2(5) -10.2(5) -0.7(5)
N1 [23.2(8) 17.8(8) 14.8(8) 6.0(6) -11.3(6) -7.2(6)
N2 |19.8(8) 21.0(8) 13.7(8) 4.1(6) -9.0(6) -2.7(6)
Cl |16.2(8) 16.4(9) 13.1(8) -0.8(7) -3.1(7) -2.4(7)
C2  [35.7(12) 46.4(14) 14.7(9) 4.5(9) -6.1(9) -26.8(11)
C3  [20.6(9) 24.1(10) 18.0(9) 2.9(8) -9.2(8) -5.1(8)
C4 |18.8(9) 19.6(9) 13.8(9) 3.0(7) -6.7(7) -7.5(7)
C5 [24.6(10) 21.4(10) 19.5(9) 4.5(8) -12.9(8) -7.6(8)
C6 [25.2(10) 20.6(10) 20.3(10) 5.3(8) -10.9(8) -6.7(8)
C7 [34.6(11) 34.0(12) 21.1(10) 11.9(9) -16.5(9) -18.1(10)
C8 [22.7(9) 18.3(9) 13.909) 3.2(7) -6.8(7) -6.2(7)
C9 |18.2(9) 18.5(9) 19.2(9) -1.7(7) -4.4(7) -7.2(7)
C10 |18.2(9) 21.4(9) 14.8(9) 2.5(7) -7.2(7) -3.9(7)
C11 |19.3(9) 22.9(10) 22.2(10) 2.2(8) -6.1(8) -6.0(8)
C12 |19.6(9) 15.009) 14.2(9) 2.8(7) -7.3(7) -4.5(7)
C13 [23.4(9) 20.1(9) 15.009) -0.4(7) -7.5(7) -3.8(8)
Cl14 |18.6(9) 18.7(9) 14.909) 2.8(7) -5.5(7) -3.4(7)
C15 [24.1(10) 35.6(12) 23.5(11) -6.1(9) 0.9(8) -13.1(9)
C16 [20.909) 20.9(9) 15.4(9) 1.2(7) -6.5(7) -4.7(8)
C17 21.1(9) 19.1(9) 19.1(9) 4.3(7) -3.9(8) -6.7(7)
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Table S12 Bond Lengths for compound 4j.

Atom |Atom |Length/A Atom |Atom |Length/A
Brl |9 1.9007(19) 3 lclo [1.49003)
F1l C13  [1336Q2) C4 C6 1.394(3)
F2 C3 1.360(2) C4 Cll 1.397(3)
F3 C3 1.358(2) C4 Cl12 1.529(3)
F4 C13  [1336Q2) Cs C10  |1.49803)
F5 C13 1.345(2) C5 Cl12 1.557(3)
N1 N2 1.388(2) Co6 C7 1.388(3)
NI Cl 1.408(3) C8 Cl6  [1.388(3)
N1 Cl12 1.483(2) C9 Cl6 1.383(3)
N2 C10 1.278(3) C9 C17 1.387(3)
Cl C8 1.402(3) Cll  |C15  [1.384(3)
Cl Cl4 1.395(3) Cl12 Cl13 1.548(3)
2 o7 1.381(4) Cla  |c17  |1.38803)
2 C15  [1.388(3)
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Table S13 Bond Angles for compound 4;j.

Atom [Atom |[Atom |Angle/* Atom [Atom |Atom |Angle/°
N2 NI |Cl [118.18(15) N2 |C10 |C3  [120.32(18)
N2 N1 |C12 [111.54(15) N2 |C10 |C5 [114.85(17)
Cl NI [C12 |127.07(15) C3 |C10 [C5 |124.79(18)
Cl10 N2 NI |108.63(16) Cl5 [C11 [C4 |120.5(2)
C8 |C1 NI 120.47(17) N1 |C12 |C4 [112.39(15)
Cl4 |C1 N1 [120.61(17) N1 |C12 |C5 [101.33(14)
Cl4 C1 |[C8 |118.91(18) N1 |C12 |C13 [108.40(15)
C7 |C2 [C15 |119.3(2) C4 [Cl12 [C5 |112.08(16)
F2 |C3 |C10 |109.87(16) C4 [C12 [C13 |113.71(15)
F3 |C3 [F2  |104.96(17) C13 [C12 [C5 |108.13(15)
F3 |C3 |C10 |109.54(16) F1  |CI13 |F5 107.00(16)
C6 |C4 [C11 |118.80(18) F1 |C13 |C12 |113.87(16)
Co [C4 [Cl12 |123.47(18) F4 |C13 [F1 106.99(16)
Cll [C4 [C12 |117.69(17) F4 |C13 |F5 107.12(16)
Cl10 |C5 [C12 |101.00(15) F4 |C13 |C12 |110.45(16)
C7 [C6 [C4 |120.2(2) F5 |C13 |C12 |111.08(17)
C2 |C7 [C6 |120.8(2) Cl17 [C14 |[C1  |120.64(18)
Cl6 |C8 [C1 |120.25(18) Cl1 |C15 [C2 [120.4(2)
Cl6 |C9 [Brl [119.02(15) C9 [Cl6 |[C8 120.03(18)
Cl6 |C9 [C17 |120.44(18) C9 [C17 [C14 |119.72(18)
C17 |C9 [Brl [120.54(15)
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Table S14 Torsion Angles for compound 4;j.

A B |C D |Angle/ A B |C D |Angle/’
Brl |[C9 |C16 |C8 |-178.94(14) C4 [Cl12 |C13 [F5 |-72.2(2)
Brl |[C9 |C17 |C14 [179.80(14) C5 |CI2 |C13 [F1 [173.85(16)
F2 |C3 |CI10 N2 |[-123.6(2) C5 |C12 |C13 [F4 [-65.7(2)
F2 |C3 |CI10 |C5 |58.9(3) C5 |CI12 [C13 [F5 [53.0(2)

F3 |C3 |C10 N2 |121.6(2) C6 |C4 [C11 [C15 |-0.5(3)

F3 |C3 |C10 |C5 |-55.9(3) C6 |C4 |Cl12 NI |[146.01(18)
N1 N2 [C10 [C3 |-178.43(17) Co6 |C4 |[C12 [C5 |-100.6(2)
N1 [N2 |C10 |C5 [-0.7(2) Co6 |C4 [C12 [C13 [22.4(3)
N1 |C1 [C8 [C16 |-179.86(17) C7 |C2 |C15 [C11 |0.2(3)

N1 |C1 [C14 [C17 |-179.27(17) C8 |Cl [Cl14 [C17 -0.8(3)

N1 |C12 [C13 [F1 |-77.1(2) Cl10 |C5 |C12 NI [-14.57(18)
N1 |C12 |C13 [F4 [43.3(2) Cl10 |C5 |C12 [C4 [-134.60(16)
N1 |C12 [C13 [F5 [162.05(15) C10 |C5 [C12 [C13 [99.28(17)
N2 [N1 |C1 |C8 [|-178.30(17) Cll |C4 |C6 [CT 10.6(3)

N2 N1 [C1 |Cl14 [0.2(3) Cll |[C4 |C12 NI [-36.4(2)
N2 N1 [C12 [C4 |[135.75(16) Cll |C4 (C12 [C5 [77.0(2)
N2 [N1 |[CI12 |C5 [15.94(19) Cl1 |[C4 |C12 [C13 [-159.98(17)
N2 N1 [C12 |C13 [-97.71(17) Cl12 N1 N2 [C10 -10.3(2)
Cl N1 N2 |C10 |-171.56(17) Cl12 N1 [C1 [C8 [23.7(3)
Cl N1 [Cl12 |[C4 [-65.1(2) Cl12 [N1 |C1 [C14 [-157.80(18)
Cl |[N1 [C12 [C5 |175.11(17) Cl2 |C4 |C6 [C7T |[178.25(19)
Cl N1 |C12 |C13 [61.5(2) Cl2 [C4 |Cl11 |[C15 |-178.22(19)
Cl |C8 [Cl6 |[C9 |-1.4(3) Cl2 |C5 |C10 N2 [10.4(2)

Cl [C14 |C17 |[C9 |-0.3(3) Cl12 |C5 |C10 [C3 [-172.01(18)
C4 [Co6 |C7T |C2 |-0.403) Cl4 |CI |C8 [Cl6 [1.6(3)

C4 [C11 |C15 |C2 0.1(3) Cl5 |C2 |C7 [C6 10.003)

C4 |C12 |C13 [F1 48.7(2) Cl6 |C9 |C17 [C14 |0.5(3)

C4 [C12 |C13 [F4 [169.10(16) C17 |C9 [Cl6 [C8 10.4(3)
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Table S15 Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement

Parameters (A2x10%) for compound 4;j.

Atomix y 4 U(eq)
H2 (10133.47 8605.98 3012.89 35
H3 [10061.5 6313.65 10479.18 25
H5A (10174.86 8510.79 7711.31 25
H5B (8295.64 9512.39 8706.14 25
H6 [6289.84 10440.16 6127.73 26
H7 [7531.42 10518.36 4087.01 32
HE8 [5826.72 7198.54 6248.87 22
H11 (10269.75 6488.32 6030.96 26
H14 |6671.22 4728.6 9031.7 22
H15 [11502.01 6588.99 3995.62 34
H16 [3936.29 5945.75 5834.31 23
H17 [4847.28 344591 8579.08 24
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