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I. GENERAL NOTES

All reactions were carried out under argon atmosphere in oven dried glassware with
magnetic stirring. Reagents were obtained from commercial suppliers and used without
further purification.

Analytical thin layer chromatography (TLC) plates were purchased from Merck KGaA (silica
gel 60 F254). Visualization was accomplished by irradiation with a UV light at 254 nm. Flash
column chromatography was carried out using kieselgel 35-70 um particle sized silica gel
(200-400 mesh). Chromatography was performed using silica gel 60 (0.040-0.063 mm) from
Merck.

Proton (*H) and carbon (**C) NMR spectra were recorded on Bruker spectrometers: Avance
300 MHz (QNP - 3C, 3'P, °F - probe or Dual *3C probe) and Avance 500 MHz (BBO - ATM
probe or BBI - ATM probe). Chemical shifts (8) are reported in parts per million (ppm) with
reference to CDCl; (*H : 7.26; *C : 77.16). The following abbreviations are used for the
proton spectra multiplicities: s: singlet, d: doublet, t: triplet, q: quartet, quint.: quintuplet,
sept.: septuplet, m: multiplet, br: broad. Coupling constants (J) are reported in Hertz (Hz). The
multiplicity of carbons was given using 2D spectra (HMQC and HMBC). Some quaternary
carbons were determined using HMBC couplings. UPLC-MS analyses were run using a
Acquity Waters UPLC equipped with a Waters LCT Premier XE (ESI ionization) and a
Waters Acquity PDA detector, using a column BEH C18 1.7 um, 2.1 mm x 50 mm. Gradients
were run using water and acetonitrile (1:1) with 0.1% of acetic acid. Temperature: 40 °C. UV
detection from 210 to 410 nm. ESI+ detection in the 80—1500 m/z range. Infrared spectra
were recorded on Perkin Elmer Spectrum 100 FT-IR spectrometer and absorption frequencies
were reported in reciprocal centimeters (cm™). Melting points, measured in capillary tubes on
a Blchi B-540 apparatus, are uncorrected. Visible light irradiations were performed with a
Flexled INSPIRE LED lamp (3.6 W; A = 465 nm).



Il.  SYNTHESIS AND CHARACTERIZATION OF ALDEHYDES 6

Procedure A:
Q Pd(OAC),
X H 2 PPhs,Cs,CO X
R1+ . R\/\BF3K 3, LSLU3 R1+ H
Z gy THF/H,0 PN Re

To a solution of the corresponding substituted o-bromobenzaldehyde (10 mmol, 1.0 eq.)
in THF/H,O (9/1, 0.1M), were successively added: Pd(OAc), (112 mg, 0.5 mmol, 0.05 eq.),
PPhs (262 mg, 1 mmol, 0,1 eq.), the corresponding potassium vinyltrifluoroborate (12 mmol,
1,2 equiv) and Cs,CO3 (9,1 g, 30 mmol, 3,0 eq.). After stirring for 5 min at room temperature
in a sealed tube, the resulting solution was stirred at 70°C for 4h. The mixture was cooled to
room temperature, H,O was added, followed by extraction with ethyl acetate. The organic
layers were combined, dried over Na,SO,, filtered and evaporated under reduced pressure.
The crude product was purified by flash chromatography employing mixtures of n-hexane:
ethyl acetate as eluents.

Data of compounds 6 were previously described in the literature.'?

! Calder, E. D. D.; McGonagle, F. I.; Harkiss, A. H.; McGonagle, G. A.; Sutherland, A. J. Org. Chem. 2014, 79,
7633.
2 Fustero, S.; Rodriguez, E.; Lézaro, R.; Herrera, L.; Catalan, s.; Barrio, P. Adv. Synth. Catal. 2013, 355, 1058.
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2-Vinylbenzaldehyde 6a

0]

I
©f/ The product was prepared according to procedure A.
¥

Yield: 1.02 g, 77 % Aspect: Colorless oil Formula: CgHgO (132.16 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 10.30 (s, 1H), 7.85 (dt, J = 7.5, 0.8 Hz, 1H), 7.59-7.49
(m, 3H), 7.48-7.41 (m, 1H), 5.70 (dd, J = 17.5, 1.2 Hz, 1H), 5.52 (dd, J = 10.9, 1.2 Hz, 1H).
NMR spectrum in accordance with literature.

4-Methyl-2-vinylbenzaldehyde 6b

0]

/©f/ The product was prepared according to procedure A.
=

Yield: 1.10 g, 91 % Aspect: Colorless oil Formula: C1gH100 (146.19 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 10.23 (s, 1H), 7.73 (d, J = 7.6 Hz, 1H), 7.53 (dd,
J=175,11.0 Hz, 1H), 7.37 (s, 1H), 7.24 (d, J = 7.4 Hz, 1H), 5.68 (dd, J = 17.4, 1.3 Hz, 1H),
5.49 (dd, J = 11.0, 1.3 Hz, 1H), 2.43 (s, 3H). NMR spectrum in accordance with literature.

5-Fluoro 2-vinylbenzaldehyde 6¢

0
F\©f/ The product was prepared according to procedure A.
=

Yield: 1.07 g, 72 % Aspect: Yellow oil Formula: CgH;FO (150.15 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 10.28 (d, J = 2.1 Hz, 1H), 7.57-7.51 (m, 2H), 7.41
(dd, J=17.4, 10.8 Hz, 1H), 7.31-7.25 (m, 1H), 5.65 (dd, J =17.4, 0.7 Hz), 5.53 (dt, J = 10.8,
0.7 Hz, 1H). NMR spectrum in accordance with literature.




2-Fluoro 6-vinylbenzaldehyde 6d

F O

@f/ The product was prepared according to procedure A.
%

Yield: 1.05 g, 70 % Aspect: Yellow oil Formula: CoH;FO (150.15 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 10.53 (s, 1H), 7.58-7.49 (m, 2H), 7.37 (d, J = 7.7 Hz,
1H), 7.09 (ddd, J = 10.8, 8.3, 1.0 Hz, 1H), 5.71 (dd, J=17.5, 1.1 Hz, 1H), 5.47 (dd, J=11.1,
1.0 Hz, 1H). NMR spectrum in accordance with literature.?

5-(Trifluoromethyl)-2-vinylbenzaldehyde 6e

o}
F3C\(;ﬁ/ The product was prepared according to procedure A.
=

Yield: 1.46 g, 76 % Aspect: Colorless oil Formula: C1oH7Fs0 (200.16 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 10.33 (s, 1H), 8.10 (s, 1H), 7.80 (dd, J = 8.3, 1.0 Hz,
1H), 7.70 (d, J = 8.3 Hz, 1H), 7.53 (dd, J = 17.4, 10.9 Hz, 1H), 5.80 (d, J = 17.4 Hz, 1H), 5.65
(d, J = 10.9 Hz, 1H). NMR spectrum in accordance with literature.?

5-Methoxy-2-vinylbenzaldehyde 6f

O

/o\(:ﬁ/ The product was prepared according to procedure A.
%

Yield: 1.33 g, 82 % Aspect: Yellow oil Formula: C1oH100, (162.19 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 10.32 (s, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.41 (dd,
J=17.3, 11.1 Hz, 1H), 7.34 (d, J= 2.8 Hz, 1H), 7.12 (dd, J=8.4, 2.8 Hz, 1H), 5.61 (dd,
J=17.3, 1.1Hz, 1H), 544 (dd, J=11.1, 1.1 Hz, 1H), 3.87 (s, 3H). NMR spectrum in
accordance with literature.



6-Vinylbenzo[d][1,3]ldioxole-5-carbaldehyde 6q

O

0 | The product was prepared according to procedure A.
$ P

Yield: 1.60 g, 99 % Aspect: White solid Formula: C1oHgO3 (176.17 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 10.21 (s, 1H), 7.41 (dd, J = 17.5, 10.9 Hz, 1H), 7.31
(s, 1H), 6.98 (s, 1H), 6.06 (d, J=0.6 Hz, 2H), 5.62 (dt, J= 17.4, 0.9 Hz, 1H), 5.48 (dt,
J=11.1, 0.8 Hz, 1H). NMR spectrum in accordance with literature.*

3-vinylfuran-2-carbaldehyde 6h

0
o ! The product was prepared according to procedure A.

A

Yield: 525 mg, 44 % Aspect: Yellow oil Formula: C;HgO, (122.12 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 9.85 (s, 1H, H,), 7.57 (d, J = 1.9 Hz, 1H, Hy), 7.17
(dd, J=17.7, 10.9 Hz, 1H, Hg), 6.74 (d, J = 1.9 Hz, 1H, H,), 5.82 (dd, J = 17.7, 1.1 Hz, 1H,
H7trans), 5.54 (d, J = 10.9, 1.1 Hz, 1H, Hys).

3C NMR (125 MHz, CDCl3) & (ppm): 178.3 (CH), 147.7 (C), 147.5 (CH), 134.0 (C), 125.1
(CH), 120.6 (CHy), 109.9 (CH)

IR (neat) v (cm™): 3330, 3144, 2925, 2853, 1768, 1667, 1631, 1583, 1557, 1484, 1428, 1412,
1378, 1267, 1210, 1153, 1092, 1076, 1029

HRMS (ESI+, m/z) : [M+H]" calcd. for C;H,0, 123.0446, found 123.0446

(E)-2-(prop-1-en-1-yl)benzaldehyde 6j

0O

! The product was prepared according to procedure A.
%

Yield: 1.33 g, 92 % Aspect: Yellow oil Formula: C1oH100 (146.19 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 10.29 (s, 1H), 7.80 (dt, J = 7.6, 0.9 Hz, 1H), 7.55-7.48
(m, 2H), 7.41-7.33 (m, 1H), 7.20 (dg, J = 15.6, 1.7 Hz, 1H), 6.18 (dq, J = 15.7, 6.7 Hz, 1H),
1.96 (dd, J =6.7, 1.8 Hz, 3H)

3C NMR (125 MHz, CDCl3) & (ppm): 192.7 (CH), 141.1 (C), 133.8 (CH), 132.6 (C), 132.2
(CH), 130.9 (CH), 127.6 (CH), 127.1 (2 CH), 19.1 CHs,)

IR (neat) v (cm™): 3062, 2965, 2913, 2852, 2733, 1771, 1694, 1653, 1597, 1565, 1481, 1446,
1406, 1377, 1308, 1287, 1257, 1212, 1186, 1160, 1115, 1087, 1043

HRMS (ESI+, m/z) : [M+H]" calcd. for C1oH1;0 147.0810, found 147.0806



1-(2-vinylphenyl)ethan-1-one 6p

0
The product was prepared according to procedure A.
=

Yield: 0.65 g, 89 % Aspect: Colorless Oil Formula: C1oH;00 (146.19 g.mol‘l)

'H NMR (300 MHz, CDCls3) & (ppm): 7.64 (dd, J=7.7, 1.0 Hz, 1H), 7.57 (d, J = 7.6 Hz,
1H), 7.46 (t, J=7.5 Hz, 1H), 7.34 (td, J = 7.5, 1.0 Hz, 1H), 7.20 (dd, J = 17.4, 11.1 Hz, 1H),
5.64 (dd, J=17.4,1.1 Hz, 1H,), 5.35(dd, J=11.1, 1.0 Hz, 1H), 2.58 (s, 3H)

3C NMR (125 MHz, CDCls) & (ppm): 202.2 (C=0), 137.8 (C), 137.6 (C), 136.0 (CH),
131.7 (CH), 128.8 (CH), 127.7 (CH), 127.6 (CH), 116.8 (CH,), 30.0 (CH3)

IR (neat) v (cm™): 1683, 1625, 1596, 1564, 1478, 1424, 1355, 1291, 1248, 1202, 1167, 1121,
1052

HRMS (ESI+, m/z) : [M+Na]" calcd. for C1oH1oNaO 169.0624, found 169.0620




1. SYNTHESIS AND CHARACTERZATION OF
N-SULFONYLIMINES 9

Procedure A:

o NSO,R?
| ) EtsN TiCly I

10 AN + R SOzNHz _— R1_| X

R P CH,Cl, LA

Titanium tetrachloride (0.3 mL, 2,5 mmol, 0,5 eq.) in dry dichloromethane (4 mL) was
added dropwise to a stirred ice-cooled solution of the corresponding substituted o-
bromobenzaldehyde (5 mmol, 1 eq). The desired sulfonamide (5 mmol, 1 eq) and distilled
triethylamine (2,1 mL, 15 mmol, 3 eq) in dry dichloromethane (10 mL). The mixture was
stirred for 1h. The titanium dioxide was removed by suction filtration through celite and
washed with DCM. Evaporation of the solvent under reduced pressure afforded a white solid
from which the desired imine was extracted by boiling diethyl ether. The residual
trimethylamino hydrochloride salt was removed by filtration and the filtrates were
concentrated under reduced pressure to afford the crude imine which was purified by
recrystallization from Hept/AcOEt.

(E)-4-Methoxy-N-(2-vinylbenzylidene)benzenesulfonamide 9a

N The product was prepared according to procedure A.

Yield: 949 mg, 63 % Aspect: Yellow solid Formula: C16H1sNO3S (301.36 g.mol™)

Mp: 81-83°C

'H NMR (300 MHz, CDCls3) & (ppm): 9.39 (s, 1H), 8.06 (dd, J= 7.7, 1.1 Hz, 1H), 7.94 (d,
J=9.0 Hz, 2H), 7.60-7.49 (m, 2H, 1H), 7.38-7.32 (m, 1H), 7.26 (dd, J = 17.3, 11.1 Hz, 1H),
7.01 (d, J = 9.0 Hz, 2H), 5.63 (dd, J = 17.3, 1.1 Hz, 1H), 5.56 (d, J = 11.3, 1.1 Hz, 1H), 3.87
(s, 3H)

3C NMR (125 MHz, CDCl3) & (ppm): 167.9 (CH), 163.7 (C), 142.4 (C), 134.5 (CH), 132.9
(CH), 130.3 (2 CH), 129.8 (C), 129.7 (CH), 129.3 (C), 128.1 (CH), 127.7 (CH), 120.9 (CH,),
114.5 (2 CH), 55.7 (CHs,)

IR (neat) v (em™): 2971, 1579, 1327, 1264, 1148, 1048, 812, 749, 677

HRMS (ESI+, m/z) : [M+H]" calcd. for C16H16NO5S 302.0851, found 302.0847



(E)-N-(2-Fluoro-6-vinylbenzylidene)-4-methoxybenzenesulfonamide 9¢

- | O The product was prepared according to procedure A.
100

Yield: 238 mg, 56% Aspect: White solid Formula: C1sH14FNO3S (319.35 g.mol™)

Mp: 107-108°C

'H NMR (300 MHz, CDCl3) & (ppm): 9.36 (d, J = 2.1 Hz, 1H), 7.93 (d, J = 9.0 Hz, 2H),
7.76 (dd, J = 9.2, 2.8 Hz, 1H), 7.50 (dd, J = 8.6, 5.2 Hz, 1H), 7.26 (dt, J = 8.2, 2.9 Hz, 1H),
7.16 (dd, J = 17.2, 10.7 Hz, 1H), 7.02 (d, J = 8.9 Hz, 2H), 5.59 (d, J = 17.1 Hz, 1H), 5.56 (d,
J=11.0 Hz, 1H), 3.88 (s, 3H)

3C NMR (125 MHz, CDCls) & (ppm): 166.5 (CH), 164.0 (C), 162.2 (d, J = 248.7 Hz, CF),
138.7 (C), 131.8 (CH), 131.1 (d, J =7.8Hz, C), 130.5 (2 CH), 129.8 (d, J =7.7 Hz, CH),
129.3 (C), 121.9 (d, J =21.9 Hz, CH), 121.2 (CH_), 115.2 (d, J = 22.4 Hz, CH), 114.6 (2 CH),
55.9 (CHs)

YF NMR (282 MHz, CDCls) § (ppm): -112.60 (s)

IR (neat) v (em™): 3073, 2848, 1594, 1489, 1442, 1417, 1376, 1326, 1302, 1264, 1182, 1153,
1112, 1092, 1024

HRMS (ESI+, m/z) : [M+H]" calcd. for C16H1sFNOsS 320.0757, found 320.0758

(E)-4-Methoxy-N-(5-(trifluoromethyl)-2-vinylbenzylidene)benzenesulfonamide 9d

. I O The product was prepared according to procedure A.
3
L

Yield: 1.0 g, 55 % Aspect: White solid Formula: C17H14FsNO3S (369.36 g.mol™)

Mp: 105-107°C

'H NMR (300 MHz, CDCls) & (ppm): 9.42 (s, 1H), 8.35 (s, 1H), 7.96 (d, J = 9.0 Hz, 2H),
7.79 (d, J = 8.3 Hz, 1H), 7.65 (d, J = 8.3 Hz, 1H), 7.26 (dd, J= 17.3, 11.1 Hz, 1H), 7.05 (d,
J=9.0 Hz, 2H), 5.63 (d, J = 17.3 Hz, 1H), 5.56 (d, J = 10.9 Hz, 1H), 3.90 (s, 3H)

3C NMR (125 MHz, CDCls) & (ppm): 166.4 (CH), 164.2 (C), 145.3 (C), 131.9 (CH), 130.7
(2 CH), 130.6 (CH), 129.9 (C), 129.2 (C), 128.6 (CH), 126.6 (CH), 126.6 (C), 123.6 (q,
J=273.4 Hz, CF3), 123.2 (CHy), 114.8 (2 CH), 55.9 (CHs,)

F NMR (282 MHz, CDCls) & (ppm): -62.92 (br s)

IR (neat) v (cm™): 2956, 1591, 1577, 1327, 1263, 1152, 1125, 1088, 825, 759

HRMS (ESI+, m/z) : [M+H]" calcd. for C17H15F3NOsS 370.0725, found 370.0715




(E)-4-methoxy-N-(4-methyl-2-vinylbenzylidene)benzenesulfonamide 9e

o)
N /©/ The product was prepared according to procedure A.

Yield: 0.68 g, 53 % Aspect: Yellow needles Formula: C17H17NO3S (315.39 g.mol™)

Mp: 107-109°C

'H NMR (300 MHz, CDCls) & (ppm): 9.33 (s, 1H), 7.97 (d, J=8.1 Hz, 1H), 7.93 (d,
J=9.0Hz, 2H), 7.32 (s, 1H), 7.16 (d, J =8.3 Hz, 1H), 7.0 (d, J =8.9 Hz, 2H), 5.62 (dd, J
=17.3,0.8 Hz, 1H), 5.53 (dd, J = 11.0, 0.9 Hz, 1H), 3.87 (s, 3H), 2.41 (s, 3H)

3C NMR (125 MHz, CDCls) & (ppm): 167.8 (CH), 163.7 (C), 145.9 (C), 142.5 (C), 133.0
(CH), 130.3 (2 CH), 130.1 (CH and C), 129.2 (CH), 128.3 (CH), 126.9 (C), 120.7 (CH,),
114.5 (2 CH), 55.8 (CH3), 22.1 (CHs)

IR (neat) v (em™): 1580, 1552, 1498, 1460, 1442, 1415, 1378, 1323, 1300, 1261, 1244, 1180,
1151, 1112, 1090, 1024

HRMS (ESI+, m/z) : [M+H]" calcd. for C;7H1gNO3S 316.1007, found 316.1012

(E)-4-Chloro-N-(2-vinylbenzylidene)benzenesulfonamide 9f

Cl

g Y The product was prepared according to procedure A.

Yield: 870 g, 57 % Aspect: Yellow solid Formula: C5H12CINO,S (305.78 g.mol™)

Mp: 96-98°C

'H NMR (300 MHz, CDCl3) & (ppm): 9.43 (s, 1H), 8.06 (d, J= 7.9 Hz, 1H), 7.94 (d,
J =8.5Hz, 2H), 7.62-7.49 (m, 4H), 7.42-7.35 (m, 1H), 7.26 (dd, J = 17.4, 11.0 Hz, 1H), 5.64
(d, J=17.4 Hz, 1H), 5.58 (d, J = 11.0 Hz, 1H)

3C NMR (125 MHz, CDCl3) & (ppm): 169.2 (CH), 142.7 (C), 140.2 (C), 136.9 (C), 134.9
(CH), 132.7 (CH), 129.9 (CH), 129.5 (2 CH), 129.4 (2 CH), 129.0 (C), 128.1 (CH), 127.8
(CH), 121.2 (CH,)

IR (neat) v (cm™): 3094, 1581, 1317, 1156, 1086, 816, 766

HRMS (ESI+, m/z) : [M+H]" calcd. for C35H13CINO,S 306.0367, found 306.0363
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(E)-4-Methyl-N-(2-vinylbenzylidene)benzenesulfonamide 9qg

I O The product was prepared according to procedure A.
CL

Yield: 869 mg, 61 % Aspect: Beige solid Formula: C16HisNO,S (285.36 g.mol™)

Mp: 80-82°C

'H NMR (300 MHz, CDCls) & (ppm): 9.40 (s, 1H), 8.06 (dd, J= 7.9, 1.1 Hz, 1H), 7.88 (d,
J=8.3 Hz, 2H), 7.61-7.49 (m, 2H, H;), 7.39-7.30 (m, 2H), 7.26 (dd, J = 17.3, 10.9 Hz, 1H),
5.63 (dd, J=17.3, 0.8 Hz, 1H), 5.56 (dd, J = 10.9, 0.8 Hz, 1H), 2.44 (s, 3H)

3C NMR (125 MHz, CDCls) & (ppm): 168.4 (CH), 144.6 (C), 142.4 (C), 135.3 (C), 134.5
(CH), 132.8 (CH), 129.8 (2 CH), 129.8 (CH), 129.2 (C), 128.1 (2 CH), 128.1 (CH), 127.7
(CH), 120.9 (CHy), 21.7 (CHs5)

IR (neat) v (em™): 3356, 3260, 2922, 1579, 1287, 1153, 1087, 810, 749, 674

HRMS (ESI+, m/z) : [M+H]" calcd. for C16H1sNO,S 286.0902, found 286.0899

(E)-N-(2-Vinylbenzylidene)methanesulfonamide 9h

0]
\\S/
N

i| O The product was prepared according to procedure A.
CL

Yield: 522 mg, 50 % Aspect: White solid Formula: C1gH1:NO,S (209.26 g.mol™)

Mp: 57-59°C

'H NMR (300 MHz, CDCls) & (ppm): 9.40 (s, 1H), 8.06 (dd, J = 8.5, 1.1 Hz, 1H), 7.65-7.53
(m, 2H), 7.45-7.38 (m, 1H), 7.29 (dd, J = 17.3, 10.9 Hz, 1H), 5.67 (dd, J = 17.3, 1.1 Hz, 1H),
5.50 (d, J = 10.9 Hz, 1.1 Hz, 1H), 3.15 (s, 3H)

3C NMR (125 MHz, CDCls) & (ppm): 168.9 (CH), 142.6 (C), 134.8 (CH), 132.7 (CH),
129.8 (CH), 128.9 (C), 128.2 (CH), 127.8 (CH), 121.0 (CH), 40.3 (CHs,)

IR (neat) v (cm™): 3011, 2930, 1609, 1587, 1293, 1133, 971, 814

HRMS (ESI+, m/z) : [M+Na]" calcd. for C1oH1:NO,Na 210.0589, found 210.0583
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(S, E)-2-methyl-N-(2-vinylbenzylidene)propane-2-sulfinamide 9i

0]

S :
lN' j< The product was prepared according to procedure A.
CL
Yield: 51 mg, 53% Aspect: Colorless Oil Formula: C13H17NOS (235.35 g.mol™)
'H NMR (300 MHz, CDCls) & (ppm): 8.93 (s, 1H), 7.95 (dd, J = 7.8, 1.3 Hz, 1H), 7.55 (dd,
J=7.8, 1.5Hz, 1H), 7.48 (td, J=7.5, 1.5Hz, 1H), 7.37 (dd, J=17.2, 10.9 Hz), 7.37 (id,
J=17.4,15Hz, 1H), 5.67 (dd, J = 17.4, 1.1 Hz, 1H), 5.47 (dd, J = 11.1, 1.2 Hz, 1H), 1.27 (s,
9H)
3C NMR (125 MHz, CDCls) & (ppm): 161.5 (CH), 139.9 (C), 133.8 (CH), 132.2 (CH),
131.2 (C), 129.3 (CH), 128.1 (CH), 127.4 (CH), 119.0 (CHy), 57.9 (C), 22.8 (3 CHg)

IR (neat) v (em™): 2960, 1585, 1560, 1476, 1456, 1364, 1289, 1222, 1184, 1085
HRMS (ESI+, m/z) : [M+H]" calcd. for C13H1gNOS 236.1109, found 236.1113

12



IV. SYNTHESIS AND CHARACTERIZATION OF 1,3-
DIHYDROISOBENZOFURANES 7 AND INTERMEDIATE 8a

Procedure A:

O O Ru(bpy)s(PFg)2 Ns
N TMSN; N
R‘l_: + + - > R‘]_: e}
S  BF CHCl, @
% CF,

A flame-dried test tube was charged with the desired substituted o-vinylbenzaldehyde 6
(0.1 mmol, leq.), Umemoto’s reagent 2 (51 mg, 0.15 mmol, 1.5 eq.), and Ru(bpy)s(PFs). (4.4
mg, 0.005 mmol, 0.05 eq.). Then, it was dissolved in 2 mL of CH,Cl, and TMSN3; (65 uL, 0.5
mmol, 5 eq.) was added. The reaction mixture was then irradiated with blue LEDs at RT for
2h. The solvent was removed in vacuo. The residue was purified by flash chromatography on
silica gel (Hept/EtOAC) to afford the corresponding pure trifluoromethylated product.

Procedure B:

o CN
O Ru(bpy)s(PFe)z
N H O TMSCN
M . i
S BR CH,Cl,

CF, 6
% CF,

A flame-dried test tube was charged with the desired substituted o-vinylbenzaldehyde 6
(0.1 mmol, leq.), Umemoto’s reagent 2 (51 mg, 0.15 mmol, 1.5 eq.), and Ru(bpy)s(PFe). (4.4
mg, 0.005 mmol, 0.05 eq.). Then, it was dissolved in 2 mL of CH,Cl, and TMSCN (25 pL,
0.2 mmol, 2 eq.) was added. The reaction mixture was then irradiated with blue LEDs at RT
for 2h. The solvent was removed in vacuo. The residue was purified by flash chromatography
on silica gel (Hept/EtOAC) to afford the corresponding pure trifluoromethylated product.
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1-azido-3-(2,2,2-trifluoroethyl)-1.3-dihydroisobenzofuran 7a

N3

0 The product was prepared according to procedure A.

CFj3

Yield: 19.2 mg, 79% Aspect: Colorless Oil Formula: C1gHgFsN3O (243.19 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 7.57-7.42 (m, 4H), 6.05 (s, 1H), 5.22 (dd, J = 8.6,
4.9 Hz, 1H), 2.74-2.44 (m, 2H)

3C NMR (125 MHz, CDCls) & (ppm): 136.1 (C), 132.3 (C), 130.9 (CH), 129.4 (CH), 128.2
(CH), 127.7 (CH), 125.3 (q, J = 278.0 Hz, CF3), 76.9 (CH), 55.7 (q, J = 2.9 Hz, CH), 40.3 (q,
J =28.6 Hz, CH,)

YF NMR (282 MHz, CDCl3) & (ppm): -64.21 (t, J = 10.4 Hz)

IR (neat) v (cm™): 2099, 1585, 1491, 1454, 1429, 1385, 1321, 1243, 1175, 1130, 1088, 1062
HRMS (ESI+, m/z) : [M-Ny+H]" calcd. for C1oHgN F30 216.0636, found 216.0642

1-azido-5-methyl-3-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran 7b

N3

0 The product was prepared according to procedure A.
CF;

Yield: 22.6 mg, 88% Aspect: Colorless Oil Formula: C11H10F3NsO (257.22 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 7.44-7.40 (m, 1H), 7.31-7.25 (m, 1H), 7.25-7.22 (m,
1H), 6.00 (s, 1H), 5.18 (dd, J = 4.5, 8.9 Hz, 1H), 2.72-2.44 (m, 2H), 2.40 (s, 3H)

3C NMR (125 MHz, CDCls) & (ppm): 141.2 (C), 135.9 (C), 130.0 (CH), 129.3 (C), 128.8
(CH), 127.7 (CH), 125.3 (g, J = 277.0 Hz, CF3), 76.9 (CH), 55.7 (q, J = 3.1 Hz, CH), 40.4 (q,
J=28.4 Hz, CH,), 21.4 (CHj3)

F NMR (282 MHz, CDCl3) & (ppm): -64.24 (t, J = 9.6 Hz)

IR (neat) v (em™): 2928, 2474, 2101, 1615, 1580, 1503, 1430, 1384, 1320, 1248, 1188, 1167,
1136, 1097, 1062
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3-azido-5-fluoro-1-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran 7c

N3
o The product was prepared according to procedure A.

CF3

Yield: 22.4 mg, 86% Aspect: Colorless Oil Formula: C1gH/F4N3O (261.18 g.mol™)

'H NMR (300 MHz, CDCls) 6 (ppm): 7.48 (dd, J = 5.2, 8.5 Hz), 7.32 (dd, J = 9.2, 2.7 Hz),
7.24-7.18 (m, 1H), 5.99 (s, 1H), 5.15 (dd, J = 5.2, 8.4 Hz), 2.74-2.42 (m, 2H)

3C NMR (125 MHz, CDCl3) & (ppm): 162.5 (d, J = 251.4 Hz, CF), 134.8 (d, J = 6.7 Hz, C),
131.9 (C), 130.3 (d, J=9.1 Hz, CH), 125.2 (q, J = 277.7 Hz, CF3), 117.9 (d, J = 21.5 Hz,
CH), 114.9 (d, J = 24.1 Hz, CH), 75.8 (CH), 55.3 (CH), 40.4 (q, J = 28.3 Hz, CH,)

F NMR (282 MHz, CDCls) 6 (ppm): -64.14 (t, J = 10.1 Hz), -109.88

IR (neat) v (cm™): 3079, 2469, 2101, 1614, 1595, 1502, 1428, 1386, 1322, 1240, 1194, 1135,
1084, 1061

HRMS (ESI+, m/z) : [M-Ny+H]" calcd. for C1oHgF4NO 234.0542, found 234.0553

3-azido-4-fluoro-1-(2,2.2-trifluoroethyl)-1,3-dihydroisobenzofuran 7d

F N3

0 The product was prepared according to procedure A.

CF,4

Yield: 16.5 mg, 63% Aspect: Colorless Oil Formula: C1gH/F4sN3O (261.18 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 7.49 (td, J = 8.0, 5.6 Hz, 1H), 7.32 (d, J = 7.9 Hz),
7.17-7.11 (m, 1H), 6.71 (s, 1H), 5.55 (t, J = 6.6 Hz, 1H), 2.56-2.44 (m, 2H)

3C NMR (125 MHz, CDCls) & (ppm): 159.5 (d, J = 249.6 Hz, CF), 140.4 (C), 132.4 (d,
J=9.5 Hz, CH), 1253 (q, J=277.0 Hz, CF3), 1245 (d, J=3.3 Hz, CH), 120.8 (d,
J=12.0Hz, C), 116.5 (d, J=23.3 Hz, CH), 71.8 (d, J=8.9 Hz, CH), 55.2 (CH), 40.6 (q,
J =28.7 Hz, CH,)

F NMR (282 MHz, CDCls) § (ppm): -64.30 (t, J = 9.8 Hz), -116.90

IR (neat) v (cm™): 2110, 1677, 1585, 1466, 1429, 1386, 1275, 1253, 1238, 1138, 1068
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3-azido-1-(2,2.2-trifluoroethyl)-5-(trifluoromethyl)-1,3-dihydroisobenzofuran 7e

N3
FsC

0 The product was prepared according to procedure A.

CF;

Yield: 15.8 mg, 51% Aspect: Colorless Oil Formula: C1;H/FgN3O (311.19 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 7.83-7.77 (m, 2H), 7.64 (d, 1H), 6.08 (s, 1H), 5.27
(dd, J=5.0, 8.4 Hz,1H), 2.74-2.44 (m, 2H)

3C NMR (125 MHz, CDCl3) & (ppm): 140.3 (C), 133.4 (C), 131.7 (q, J = 33.7 Hz, C), 129.1
(CH), 127.8 (q, J=3.7Hz, CH), 125.1 (q, J=277.8 Hz, CF3), 124.7 (q, J=3.7 Hz, CH),
123.4 (q, J = 273.3 Hz, CF3), 76.3 (CH), 55.4 (g, J = 2.7 Hz, CH), 40.4 (g, J = 28.8 Hz, CH,)
YF NMR (282 MHz, CDCl3) & (ppm): -62.99 (t, J = 7.8 Hz), -64.12 (t, J = 10.4 Hz)

IR (neat) v (em™): 2106, 1425, 1330, 1252, 1219, 1170, 1133, 1100

3-azido-5-methoxy-1-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran 7f

N3
0 The product was prepared according to procedure A.

CF;

Yield: 15.4 mg, 56% Aspect: Colorless Oil Formula: C1;H10F3N30; (273.22 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 7.39 (d, J = 8.7 Hz, 1H), 7.09 (d, J = 2.8 Hz, 1H),
7.01 (dd, J=8.6, 2.7 Hz, 1H), 5.99 (s, 1H), 5.12 (dd, J=5.1, 8.5 Hz, 1H), 3.86 (s, 3H),
2.73-2.42 (m, 2H)

3C NMR (125 MHz, CDCls) & (ppm): 160.0 (C), 133.8 (C), 129.6 (CH), 127.5 (CH), 125.3
(9, J=275.8 Hz, CF3), 115.9 (CH), 113.1 (CH), 76.5 (CH), 55.7 (CH3), 55.4 (CH), 40.4 (q,
J=28.2 Hz, CH,)

YF NMR (282 MHz, CDCl3) & (ppm): -64.18 (t, J = 10.1 Hz)

IR (neat) v (cm™): 2945, 2842, 2100, 1611, 1582, 1507, 1466, 1431, 1386, 1323, 1295, 1242,
1138, 1093, 1038
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5-azido-7-(2,2,2-trifluoroethyl)-5.7-dihydro-[1,3]dioxolo[4,5-flisobenzofuran 7qg

N3
¢
< 0 The product was prepared according to procedure A.
0
CF,

Yield: 16.4 mg, 57% Aspect: Colorless Oil Formula: C1;HgF3N3O3 (287.20 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 7.04 (s, 1H), 6.91 (s, 1H), 6.06 (d, J = 1.7 Hz, 2H),
5.93 (s, 1H), 5.12 (dd, J = 5.3, 8.4 Hz, 1H), 2.68-2.37 (m, 2H)

3C NMR (125 MHz, CDCl3) & (ppm): 149.6 (C), 148.3 (C), 130.2 (C), 126.3 (C), 125.2 (q,
J=277.8 Hz, CF3), 107.8 (CH), 107.5 (CH), 102.4 (CHy), 76.3 (CH), 55.4 (g, J = 2.8 Hz,
CH), 40.48 (q, J = 27.9 Hz, CH,)

YF NMR (282 MHz, CDCls) é (ppm): -64.15 (t, J = 9.8 Hz)

IR (neat) v (em™): 2913, 2464, 2104, 1622, 1508, 1489, 1433, 1383, 1309, 1244, 1140, 1122,
1040

5,7-diazido-6,7-dihydro-5H-indeno[5,6-d][1.3]dioxole 7g’

N3

o]
< m The product was prepared according to procedure A.
o)

N3

Aspect: Colorless oil Formula: C10HgNgO; (244.24 g.mol™)

IH NMR (300 MHz, CDCls) & (ppm): 6.85 (s, 2H), 6.04 (s, 2H), 4.68 (dd, J = 7.1, 4.5 Hz,
2H), 2.89 (dt, J = 14.4, 7.2 Hz, 1H), 2,12 (dt, J = 14.4, 4.3 Hz, 1H)

13C NMR (125 MHz, CDCls) 6 (ppm): 149.1 (2 C), 133.9 (2 C), 104.8 (2 CH), 101.9 (CH,),
62.8 (CH,), 39.7 (2 CH)

IR (neat) v (Cm'l)i 2912, 2095, 1499, 1476, 1375, 1332, 1298, 1264, 1250, 1154, 1032, 1005
HRMS (ESI+, m/z) : [M+H]" calcd. for C10HgNsO 245.0787, found 245.0785
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6,7-dihydro-5H-5,7-epoxyindeno[5,6-d][1,3]dioxole 7g*’

O

<O:©i$ The product was prepared according to procedure A.
o)

Aspect: Colorless oil Formula: C,oHg0; (176.17 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 6.85 (s, 2H), 6.03 (s, 2H), 4.93 (t, J = 5.7 Hz), 2.47 (t,
J=5.8Hz)

3C NMR (125 MHz, CDCls) & (ppm): 149.3 (2 C), 134.2 (2 C), 104.9 (2 CH), 101.9 (CH,),
63.7 (2 CH), 40.5 (CH,)

IR (neat) v (cm™): 2904, 2471, 2095, 1613, 1502, 1477, 1371, 1308, 1247, 1149, 1122, 1039,
1003

HRMS (ESI+, m/z) : [M+H]" calcd. for C1HgO3 177.0552, found 177.0545

6,6-diazido-4-(2,2.2-trifluoroethyl)-4,6-dihydrofuro[3,4-b]furan 7h

3
0]

\ | o The product was prepared according to procedure A.
CF;

Yield: 13.4 mg, 49% Aspect: Colorless Oil Formula: CgHsF3NgO, (274.16 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 7.62 (d, J = 1.9 Hz, 1H), 6.59 (d, J = 1.9 Hz, 1H),
4.96 (t, J = 7.0 Hz, 1H), 2.77-2.44 (m, 2H)

3C NMR (125 MHz, CDCls) & (ppm): 148.5 (CH), 134.6 (C), 124.7 (q, J = 277.5 Hz, CF3),
124.4 (C), 110.2 (CH), 110.0 (C), 51.2 (q, J = 3.3 Hz, CH), 39.3 (q, J = 29.2 Hz, CH,)

YF NMR (282 MHz, CDCl;) & (ppm): -63.96 (t, J = 9.8 Hz)

IR (neat) v (cm'l): 2232, 2113, 1489, 1432, 1387, 1252, 1148, 1074
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6-azido-4-(2,2.2-trifluoroethyl)-4.6-dihydrofuro|3.4-b]furan 7i

N3
o)
\ | o The product was prepared according to procedure A.

CF3

Yield: 15.7 mg, 67% Aspect: Colorless Oil Formula: CgHgF3N3O; (233.15 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 7.49 (d, J = 2.0 Hz, 1H), 6.45 (d, J = 2.1 Hz, 1H),
5.88 (s, 1H), 5.17 (dd, J = 7.8, 6.0 Hz), 2.68-2.37 (m, 2H)

3C NMR (125 MHz, CDCls) & (ppm): 144.4 (CH and C), 125.1 (g, J = 277.8 Hz, CF3),
121.7 (C), 109.6 (CH), 72.2 (CH), 50.8 (CH), 40.0 (g, J = 28.0 Hz, CH,)

YF NMR (282 MHz, CDCls) é (ppm): -64.11 (t, J = 9.8 Hz)

IR (neat) v (cm™): 2109, 1512, 1387, 1250, 1148, 1081

1-azido-3-(1,1,1-trifluoropropan-2-yl)-1,3-dihydroisobenzofuran 7j

N3
o The product was prepared according to procedure A.
Mixture of 2 diastereomers : dr : 1/1
CF;

Yield: 20.2 mg, 79% Aspect: Colorless Oil Formula: C11H10F3N30 (257.22 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 7.66-7.33 (m, 4H), 6.07 (s, 0.5H), 5.96 (s, 0.5H), 5.19
(d, J=5.4Hz, 0.5H), 4.90 (d, J =10.1 Hz, 0.5Hz), 2.86-2.50 (m, 1H), 1.25 (d, J=7.0 Hz,
1.5H), 0.89 (d, J = 7.0 Hz, 1.5H)

3C NMR (125 MHz, CDCls) & (ppm): 135.5 (C dia 1), 134.8 (C dia 2), 133.1 (C dia 2),
132.0 (Cdia 1), 130.8 (CH dia 1 or 2), 130.4 (CHdia 2 or 1), 129.4 (CH dia 1 or 2), 129.1
(CHdia 2o0r 1), 1289 (CHdia 1or 2), 128.8 (CHdia 2 or 1), 127.7 (CH dia 1 or 2), 127.3
(CHdia 2or 1), 127.2 (q, J = 276.3 Hz, CF3 dia 1), 129.9 (g, J = 279.1 Hz, CF; dia 2), 76.4
(CH dia 2), 76.2 (CH dia 1), 61.1 (CH dia 2), 60.2 (CH dia 1), 43.6 (q, J = 25.7 Hz, CH dia 1),
42.8 (q,J =25.8 Hz, CH dia 2), 11.5(q, J = 3.3 Hz, CH3 dia 2), 8.8 (g, J = 2.4 Hz, CH3 dia 1)
YF NMR (282 MHz, CDCls) & (ppm): -69.35 (d, J = 8.5 Hz), -69.97 (d, J = 8.5 Hz)

IR (neat) v (cm™): 2097, 1489, 1464, 1453, 1320, 1251, 1173, 1133, 1077, 1017
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3-(2,2,2-trifluoroethyl)-1.3-dihydroisobenzofuran-1-carbonitrile 7k

CN
The product was prepared according to procedure B.

O Mixture of 2 diastereomers : dr : 65/35

CFj3

Yield: 11 mg, 48% Aspect: Purple oil Formula: C1;HgFsNO (227.19 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 7.50-7.45 (m, 3H), 7.34-7.26 (m, 1H), 5.98 (d, J = 2.4
Hz, 0.4H), 5.89 (d, J=0.9 Hz, 0.6H), 5.73 (dt, J = 7.9, 2.9 Hz), 5.60 (dd, J=7.8, 4.1 Hz),
2.80-2.45 (m, 2H)

3C NMR (125 MHz, CDCl3) & (ppm): 139.5 (C dia 1), 139.4 (C dia 2), 134.3 (C dia 2),
134.2 (Cdia 1), 130.3 (CHdialand 2), 129.7 (CHdialand 2), 125.5 (q, J=277.7 Hz,
CFsdial), 1249 (q, J=292.0 Hz, CF;dia2), 122.3 (CHdialand 2), 121.9 (CH dia 1),
121.8 (CH dia 2), 117.6 (CN dia 1), 117.1 (CN dia 2), 79.6 (q, J =3.3 Hz, CH dia 1), 79.1 (q,
J=3.3Hz, CH dia 2), 70.9 (CH dia 2), 70.7 (CH dia 1), 41.1 (q, J = 28.0 Hz, CH, dia 1), 40.3
(g, J=27.9 Hz, CH, dia 2)

YF NMR (282 MHz, CDCls) & (ppm): -63.75 (t, J = 10.4 Hz), -63.49 (t, J = 10.4 Hz)

IR (neat) v (em™): 2915, 1772, 1694, 1601, 1482, 1463, 1425, 1392, 1346, 1322, 1254, 1179,
1121, 1056, 1033

HRMS (ESI+, m/z) : [M-CN]" calcd. for C1oHgFs0 201.0527, found 201.0721

5-methyl-3-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran-1-carbonitrile 7I

CN
The product was prepared according to procedure B.
Mixture of 2 diasereomers : dr : 82/18

CF;

Yield: 11 mg, 46% Aspect: Colorless Oil Formula: C1,H10FsNO (241.21 g.mol™)
'H NMR (300 MHz, CDCl3) & (ppm): 7.34 (d, J = 7.7 Hz, 1H), 7.27 (d, J = 7.7 Hz, 1H),
7.09 (s, 1H), 5.93 (d, J = 2.1 Hz, 0.2H), 5.85 (s, 0.8H), 5.67 (dt, J = 7.7, 2.3 Hz, 0.2H), 5.55
(dd, J=7.3, 3.8 Hz), 2.78-2.54 (m, 2H), 2.43 (s, 3H)
3C NMR (125 MHz, CDCls) & (ppm): 140.7 (Cdialand2), 139.8 (Cdia 1), 139.7
(Cdia2), 1315 (Cdia2), 131.4 (Cdial), 130.6 (CHdialand 2), 125.5 (q, J =277.3 Hz,
CFsdial), 124.2 (q, J=277.8 Hz, CF3dia2), 122.3 (CH dia 1), 122.2 (CH dia 2), 121.9
(CHdialand?2), 117.8 (CN dia 1), 117.3 (CN dia 2), 79.5 (q, J = 3.6 Hz, CH dia 1), 78.9 (q,
J=3.8 Hz, CH dia 2), 70.8 (CH dia 2), 70.5 (CH dia 1), 41.1 (q, J = 28.3 Hz, CH, dia 1), 40.4
(q,J =26.3 Hz, CH, dia 2), 21.6 (CH3 dia 1 and 2)
YF NMR (282 MHz, CDCl3) & (ppm): -63.57 (t, J = 9.9Hz), -63.82 (t, J = 9.9 Hz)
IR (neat) v (cm'l): 2920, 1694, 1615, 1496, 1426, 1391, 1344, 1314, 1273, 1257, 1245, 1115,
1062, 1034
HRMS (ESI+, m/z) : [M-CN]" calcd. for C11H1oOF3 215.0684, found 215.0674
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6-fluoro-3-(2.2.2-trifluoroethyl)-1.3-dihydroisobenzofuran-1-carbonitrile 7m

CN
The product was prepared according to procedure B.
Mixture of 2 diastereomers : dr : 80/20

CF;

Yield: 11.3 mg, 46% Aspect: Colorless Oil Formula: C11H;F4sNO (245.18 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 7.31-7.13 (m, 3H), 5.95 (d, J = 1.8 Hz, 0.2H), 5.86 (s,
0.8H), 5.73-5.66 (m, 0.2H), 5.57 (dd, J = 7.2, 4.2 Hz, 0.8H), 2.81-2.46 (m, 2H)

3C NMR (125 MHz, CDCls) & (ppm): 163.6 (d, J = 250.7 Hz, CF dia 1 and 2), 136.4 (d,
J=8.6 Hz, C dia 1), 136.3 (d, J =8.8 Hz, C dia 2), 135.1 (d, J =2.3 Hz, C dia 1), 135.0 (d,
J=2.8Hz, C dia 2), 125.3 (g, J =277.8 Hz, CF3 dia 1), 123.9 (q, J = 295.2 Hz, CF; dia 2),
123.5 (d, J=8.9 Hz, CH dia 1), 123.4 (d, J=8.7 Hz, CH dia 2), 118.0 (d, J=23.5 Hz,
CH dia 1 and 2), 117.0 (CN dia 1), 116.5 (CN dia 2), 109.81 (d, J = 24.1 Hz, CH dia 2), 109.8
(d,J=249Hz,CHdial),79.3(q, J=3.5Hz, CHdial), 78.8 (q, J = 3.5 Hz, CH dia 2), 70.5
(d, J=2.8Hz, CHdia2), 70.2 (d, J=2.8 Hz, CHdia1l), 41.0 (q, J =28.0 Hz, CH, dia 1),
40.3 (q, J =27.2 Hz, CH, dia 2)

YF NMR (282 MHz, CDCl3) & (ppm): -63.38 (t, J = 9.6 Hz), -63.66 (t, J = 9.4 Hz), -111.07
IR (neat) v (cm'l): 2918, 1609, 1494, 1438, 1427, 1395, 1348, 1321, 1278, 1255, 1193, 1124,
1102, 1061

HRMS (ESI+, m/z) : [M+H]" calcd. for C1;HgF4NO 246.0542, found 246.0532
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7-fluoro-3-(2.2.2-trifluoroethyl)-1.3-dihydroisobenzofuran-1-carbonitrile 7n

F o cN
The product was prepared according to procedure B.

0] Mixture of 2 diastereomers : dr : 90/10

CF;
Yield: 14.9 mg, 61% Aspect: Colorless Oil Formula: C1;H;F4sNO (245.18 g.mol™)
'H NMR (300 MHz, CDCls) & (ppm): 7.53-7.46 (m, 1H), 7.18-7.07 (m, 2H), 6.04 (d,
J=2.4Hz, 0.9H), 5.95 (s, 0.1H), 5.74 (dt, J = 7.7, 3.1 Hz, 0.9H), 5.62 (dd, J = 7.7, 3.8 Hz,
0.1H), 2.79-2.48 (m, 2H)
3C NMR (125 MHz, CDCls) & (ppm): 157.3 (d, J = 252.6 Hz, CF dia 1 and 2), 142.9 (d,
J=3.3Hz, Cdialand?2), 133.1 (d, J = 6.8 Hz, CHdialand 2), 125.7 (q, J =276.9 Hz,
CFsdia 2), 125.3 (g, J = 277.7 Hz, CF3 dia 1), 121.4 (d, J = 18.2 Hz, C dia 1 and 2), 117.7 (d,
J=3.9Hz, CHdia2), 117.5(d, J=3.9 Hz, CH dia 1), 116.5 (d, J = 18.3 Hz, CH dia 1 and 2),
115.7 (CN dia 1), 114.5 (CN dia 2), 80.1 (q, J=3.3Hz, CHdia 2), 79.4 (q, J = 3.3 Hz,
CHdia 1), 68.5 (CH dia 1), 68.2 (CHdia?2), 40.5 (q, J=28.6 Hz, CH, dia 2), 40.1 (q,
J=28.9 Hz, CH, dia 1)
F NMR (282 MHz, CDCls) & (ppm): -63.43 (t, J = 10.4 Hz, dia 1), -63.69 (t, J = 10.8 Hz,
dia 2), -115.68
IR (neat) v (cm™): 2923, 1631, 1603, 1480, 1426, 1396, 1350, 1326, 1254, 1133, 1032
HRMS (ESI+, m/z) : [M-CN]" calcd. for C1oH7F40 219.0433, found 219.0427

3-(1,1,1-trifluoropropan-2-yl)-1.3-dihydroisobenzofuran-1-carbonitrile 70

CN

0 The product was prepared according to procedure B.

Mixture of 4 diastereomers : dr : 56/34/7/3, data for the two major.
CF3

Yield: 10.6 mg, 44% Aspect: Colorless Oil Formula: C1,H10FsNO (241.21 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 7.51-7.45 (m, 3H), 7.24-7.21 (m, 1H), 5.97 (d,
J=2.6 Hz, 0.4H), 5.96 (d, J =1.7 Hz, 0.6H), 5.83 (br s, 0.4H), 5.73 (br s, 0.6H), 2.76-2.56
(m, 1H), 1.03 (d, J = 7.2 Hz, 1.8H), 0.91 (d, J = 7.1 Hz, 1.2H)

3C NMR (125 MHz, CDCls) & (ppm): 138.6 (C dia 2), 138.5 (C dia 1), 134.8 (C dia 2),
134.6 (Cdia 1), 130.4 (CHdia 1and 2), 129.7 (CHdia 1and 2), 127.16 (g, J = 280.3 Hz,
CFsdial), 127.06 (g, J =280.0 Hz, CF;dia2), 122.3 (CH dia 1 and 2), 121.6 (CH dia 2),
121.5 (CHdia 1), 117.2 (CN dia 1), 115.1 (CN dia 2), 83.0 (q, J =2.9 Hz, CH dia 1), 82.3 (q,
J=29Hz, CHdia2), 71.9 (CHdia 1), 71.8 (CH dia 2), 43.6 (g, J = 25.7 Hz, CH dia 1), 43.3
(9, J=25.7Hz,CHdia 2),6.8 (q,J=2.4 Hz, CHs dia 1), 6.4 (g, J = 2.0 Hz, CH3 dia 2)

F NMR (282 MHz, CDCl3) & (ppm): -70.50 (d, J = 9.3 Hz), -70.62 (d, J = 9.3 Hz)

IR (neat) v (cm'l): 2996, 1773, 1464, 1379, 1323, 1268, 1173, 1134, 1117, 1095, 1037, 1015
HRMS (ESI+, m/z) : [M-CN]" calcd. for C11H1oF30 215.0684, found 215.0689
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1-methyl-3-(2,2.2-trifluoroethyl)-1,3-dihydroisobenzofuran-1-carbonitrile 7p

CN
o  The product was prepared according to procedure B.
Mixture of 2 diastereomers : dr : 55/45

FsC

Yield: 13.9 mg, 58% Aspect: Colorless Oil Formula: C1,H10FsNO (241.21 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 7.47-7.46 (m, 2H), 7.41-7.37 (m, 1H), 7.29-7.27 (m,
1H), 5.63 (dd, J = 8.5, 3.3 Hz, 0.6H), 5.61 (dd, J = 8.5, 3.3 Hz, 0.4H), 2.77-2.48 (m, 2H), 1.94
(s, 1.7H), 1.89 (s, 1.3H)

3C NMR (125 MHz, CDCls) & (ppm): 139.5 (C dia 1), 139.4 (C dia 2), 139.3 (C dia 1),
139.1 (Cdia 2), 130.2 (CH dia 1l and dia 2), 129.8 (CH dia 2), 129.7 (CH dia 1), 125.5 (d,
J=277.2Hz, CFsdia 1), 125.3 (q, J =277.5 Hz, CFsdia 2), 122.0 (CH dia 2), 121.8
(CHdia 1), 121.7 (CH dia 1 and dia 2), 120.4 (CN dia 2), 119.6 (CN dia 1), 79.1 (C dia 1),
78.8 (Cdia 2), 78.6 (g, J = 3.1 Hz, CH;, dia2), 77.8 (q, J =3.1 Hz, CH, dia 1), 40.8 (q,
J =279 Hz, CH dia 2), 40.6 (q, J = 28.5 Hz, CH dia 1), 27.4 (CHs dia 1), 27.3 (CH3 dia 2)
YF NMR (282 MHz, CDCl3) & (ppm): -63.32 (t, J = 10.2 Hz), -63.74 (t, J = 10.2 Hz)

IR (neat) v (cm'l): 2996, 1773, 1464, 1379, 1323, 1268, 1173, 1134, 1117, 1095, 1037, 1015
HRMS (ESI+, m/z) : [M-CN]" calcd. for C11H10Fs0 215.0684, found 215.0686

(E)-azido(2-(prop-1-en-1-yphenyl)methanol 8a

N3

oH The product was prepared according to procedure A with a reaction time of
P 1h.

Aspect: Colorless Oil Formula: C1oH11N30 (189.22 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 7.52-7.45 (m, 2H), 7.39-7.27 (m, 2H), 6.63 (dd,
J=15.4, 15 Hz, 1H), 6.17 (dg, J = 15.6, 6.7 Hz, 1H), 5.97 (s, 1H), 1.93 (dd, J = 6.6, 1.5 Hz,
3H)

3C NMR (125 MHz, CDCls) & (ppm): 136.8 (C), 130.8 (CH), 130.0 (CH), 127.3 (CH),
127.2 (CH), 126.9 (CH), 126.2 (CH), 124.5 (C), 76.6 (CH), 19.0 (CHs,)

IR (neat) v (cm™): 3031, 2915, 2100, 1654, 1575, 1481, 1447, 1322, 1288, 1249, 1201, 1177
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V. SYNTHESIS AND CHARACTERIZATION OF 1,3-ISOINDOLINES

10
Procedure A:
N /Rz
N™™
) © ) Ru(opy)s(PFo); oN
TMSCN . I
. O +S _ SCN (3 eq.) N—ﬁ—RZ
7 . BF4 CHCly o)
s - CF3
t

A flame-dried test tube was charged with the desired N- sulfonylimines 9 (0.1 mmol,
leq.), Umemoto’s reagent 2 (51 mg, 0.15 mmol, 1.5 eq.), and Ru(bpy)s(PFs)2 (4.4 mg, 0.005
mmol, 0.05 eq.). Then, it was dissolved in 2 mL of CH,Cl, and TMSCN (38 uL, 0.3 mmol, 3
eq.) was added. The reaction mixture was then irradiated with blue LEDs at RT for 2h. The
solvent was removed in vacuo. The residue was purified by flash chromatography on silica
gel (Hept/EtOAC) to afford the corresponding pure trifluoromethylated product.
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2-((4-Methoxyphenyl)sulfonyl)-3-(2,2,2-trifluoroethyl)isoindoline-1-carbonitrile 10a

CN

n=0

N— OO/ The product was prepared according to procedure A.

1 Mixture of 2 diastereomers: dr: 55/45.

o

FsC
Yield: 38.5 mg, 97 % Aspect: White foam Formula: CigH15FsN,03S (396.38 g.mol™)

Diastereomer 1

'H NMR (300 MHz, CDCl3)  (ppm): 8.02 (d, J = 9.0 Hz, 1H), 7.48-7.42 (m, 3H), 7.36-7.32
(m, 1H), 7.02 (d, J = 8.9 Hz, 1H), 5.89 (d, J = 3.0 Hz, 1H), 5.09 (dt, J = 7.0, 2.4 Hz, 1H), 3.86
(s, 3H), 3.46-3.26 (m, 1H), 3.03-2.83 (m, 1H)

3C NMR (125 MHz, CDCls) & (ppm): 164.1 (C), 138.7 (C), 131.6 (C), 130.7 (2 CH), 130.6
(CH), 129.9 (CH), 129.2 (C), 125.9 (g, J = 278.8 Hz, CF3), 123.7 (CH), 123.5 (CH), 116.2
(CN), 114.7 (2 CH), 59.7 (CH), 55.9 (CHs), 54.5 (CH), 40.4 (g, J = 27.4 Hz, CH),)

YF NMR (282 MHz, CDCls) 6 (ppm): -61.59 (t, J = 10.3 Hz)

IR (neat) v (cm™): 1597, 1498, 1463, 1352, 1260, 1159, 1116, 1096, 1026

HRMS (ESI+, m/z) : [M-CN]" calcd. for C17H15F3NOsS 370.0725, found 370.0720

Diastereomer 2

'H NMR (300 MHz, CDCls) 6 (ppm): 7.87 (d, J = 9.0 Hz, 1H), 7.46-7.39 (m, 3H), 7.35-7.29
(m, 1H), 7.01 (d, J = 8.9 Hz, 1H), 5.69 (s, 1H), 5.27 (dd, J = 7.3, 3.0 Hz, 1H), 3.86 (s, 3H),
3.09-2.90 (m, 1H), 2.90-2.71 (m, 1H)

3C NMR (125 MHz, CDCls) & (ppm): 164.1 (C), 138.0 (C), 131.7 (C), 130.4 (CH), 130.1
(2 CH), 129.7 (CH), 128.0 (CH), 125.3 (q, J = 277.7 Hz, CF3), 123.7 (CH), 123.2 (CH), 116.9
(CN), 114.9 (2 CH), 60.2 (CH), 55.7 (CHs), 53.8 (CH), 40.9 (q, J = 27.4 Hz, CH,)

F NMR (282 MHz, CDCls) & (ppm): -61.71 (t, J = 10.3 Hz)

IR (neat) v (em™): 1596, 1498, 1464, 1355, 1313, 1259, 1161, 1115, 1095, 1025

HRMS (ESI+, m/z) : [M-CN]" calcd. for C17H1sF3NOsS 370.0725, found 370.0728
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6-fluoro-2-((4-methoxyphenyl)sulfonyl)-3-(2,2,2-trifluoroethyl)isoindoline-1-carbonitrile
10b

CN

/

N= OO The product was prepared according to procedure A.

O=n=0

FsC

Yield: 26.9 mg, 65 % Aspect: Colorless oil Formula: CigH14FsN203S (414.37 g.mol™)

Diastereomer 1

'H NMR (300 MHz, CDCls) & (ppm): 7.86 (d, J = 9.0 Hz), 7.31-7.27 (m, 1H), 7.17-7.09 (m,
2H), 7.03 (d, J = 9.0 Hz), 5.67 (s, 1H), 5.24 (dd, J = 7.6, 2.2 Hz), 3.87 (s, 3H), 3.05-2.69 (m,
2H)

3C NMR (125 MHz, CDCls) & (ppm): 164.3 (C), 163.4 (d, J = 251.6 Hz, CF), 133.8 (d,
J=3.2Hz, C), 130.2 (2 CH), 128.0 (C), 125.3 (q, J = 277.2 Hz, CF3), 125.6 (d, J = 8.7 Hz,
CH), 118.3 (d, J = 2.6 Hz, CH), 116.5 (CN), 115.1 (2 CH), 114.6 (C), 110.7 (d, J = 24.4 Hz,
CH), 59.9 (g, J = 3.1 Hz, CH), 55.9 (CHa), 53.7 (d, J =2.3 Hz, CH), 41.0 (q, J = 27.7 Hz,
CHy)

YF NMR (282 MHz, CDCls) & (ppm): -61.65 (t, J = 10.3 Hz), -110.28

IR (neat) v (em™): 1596, 1577, 1498, 1463, 1441, 1400, 1314, 1258, 1185, 1161, 1113, 1094,
1025

HRMS (ESI+, m/z) : [M-CN]" calcd. for C17H14F4sNO3S 388.0631, found 388.0628
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2-((4-methoxyphenyl)sulfonyl)-3-(2,2 2-trifluoroethyl)-6-(trifluoromethyl)isoindoline-1-
carbonitrile 10c

CN

F3C O

o

N_

(7))

@—o/ The product was prepared according to procedure A.

o

F3C
Yield: 21.1 mg, 45% % Aspect: Colorless oil Formula: CigH14FsN203S (464.38 g.mol™)

Diastereomer 1

'H NMR (300 MHz, CDCls) & (ppm): 7.88 (d, J = 9.0 Hz), 7.71 (d, J = 8.6 Hz, 1H), 7.68 (s,
1H), 7.47 (d, J = 8.6 Hz), 7.04 (d, J = 9.0 Hz), 5.76 (s, 1H), 5.34 (dd, J = 6.7, 2.5 Hz), 3.88 (s,
3H), 3.08-2.74 (m, 2H)

3C NMR (125 MHz, CDCls) & (ppm): 164.3 (C), 141.8 (C), 132.8 (C), 132.5 (q,
J=33.9 Hz, C), 130.1 (2 CH), 127.7 (q, J = 3.3 Hz, CH), 125.1 (q, J = 277.9 Hz, CF3), 124.5
(9, J =2.0 Hz, CH), 123.2 (g, J = 272.4 Hz, CF3), 120.7 (g, J = 3.6 Hz, CH), 116.2 (CN),
115.1 (2 CH), 114.6 (C), 60.0 (q, J=3.1Hz, CH), 55.8 (CHs), 53.5 (CH), 40.6 (q,
J=27.5Hz, CH,)

YFE NMR (282 MHz, CDCl3) & (ppm): -61.58 (t, J = 9.9 Hz), -62.65 (br s)

IR (neat) v (cm™): 1596, 1577, 1499, 1464, 1437, 1401, 1352, 1314, 1332, 1259, 1162, 1123,
1093, 1065, 1025

HRMS (ESI+, m/z) : [M-CN]" calcd. for C15H14NO3SFg 438.0599, found 438.0615
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2-((4-methoxyphenyl)sulfonyl)-5-methyl-3-(2,2,2-trifluoroethyl)isoindoline-1-
carbonitrile 10d

CN

N— @—o/ The product was prepared according to procedure A.

Mixture of 2 diastereomeres : dr : 65/35

O=n=0

FsC

Yield: 23.7 mg, 58 % Aspect: Colorless oil Formula: CigH17F3sN203S (410.41 g.mol™)

Diastereomer 1

'H NMR (300 MHz, CDCls) & (ppm): 8.01 (d, J = 9.0 Hz, 1H), 7.33-7.22 (m, 2H), 7.11 (s,
1H), 7.02 (d, J = 9.0 Hz, 2H), 5.84 (d, J = 2.7 Hz, 1H), 5.03 (d, J = 6.9 Hz, 1H), 3.86 (s, 3H),
3.44-3.26 (m, 1H), 2.99-2.81 (m, 1H), 2.38 (s, 3H)

3C NMR (125 MHz, CDCls)  (ppm): 163.8 (C), 140.8 (C), 138.7 (C), 130.6 (CH), 130.4
(2 CH), 129.0 (C), 128.5 (C), 125.7 (q, J = 278.1 Hz, CF3), 123.7 (CH), 122.9 (CH), 116.1
(CN), 114.4 (2 CH), 59.4 (g, J = 2.9 Hz, CH), 55.7 (CHa), 54.2 (CH), 40.3 (q, J = 26.9 Hz,
CH,), 21.5 (CHs)

F NMR (282 MHz, CDCls) 6 (ppm): -61.60 (t, J = 10.5 Hz)

IR (neat) v (cm™): 2936, 1597, 1579, 1499, 1442, 1353, 1311, 1260, 1161, 1134, 1096, 1026
HRMS (ESI+, m/z) : [M-CN]" calcd. for C1gH17FsNO5S 384.0881, found 384.0884

Diastereomer 2

'H NMR (300 MHz, CDCls) & (ppm): 7.86 (d, J = 9.0 Hz, 2H), 7.29-7.20 (m, 2H), 7.10 (s,
1H), 7.01 (d, J=9.0 Hz, 2H), 5.63 (s, 1H), 5.20 (dd, J=7.3, 2.7 Hz, 1H), 3.86 (s, 3H),
3.06-2.71 (m, 2H), 2.37 (s, 3H)

3C NMR (125 MHz, CDCls) & (ppm): 164.1 (C), 140.9 (C), 138.3 (C), 130.7 (CH), 130.2
(2 CH), 128.9 (C), 128.0 (C), 125.4 (q, J = 277.8 Hz, CF3), 124.1 (CH), 123.0 (CH), 117.2
(CN), 115.0 (2 CH), 60.2 (g, J = 3.0 Hz, CH), 55.9 (CHs), 53.9 (CH), 41.1 (q, J = 27.2 Hz,
CH,), 21.6 (CHs)

F NMR (282 MHz, CDCl3) & (ppm): -61.69 (t, J = 10.9 Hz)

IR (neat) v (cm™): 2949, 2846, 1595, 1577, 1498, 1462, 1441, 1416, 1400, 1355, 1312, 1260,
1185, 1161, 1135, 1121, 1093, 1025

HRMS (ESI+, m/z) : [M-CNJ" calcd. for C1gH17NO3F3S 384.0881, found 384.0881
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2-((4-chlorophenylsulfonyl)-3-(2,2,2-trifluoroethyl) isoindoline-1-carbonitrile 10e

CN

0n=0

N— OCI The product was prepared according to procedure A.

o Mixture of 2 diastereomers: dr: 55/45.

o

F5;C

Yield: 30 mg, 75 % Aspect: Colorless oil Formula : C17H1,CIF3N,0,S (400.80 g.mol™)

'H NMR (300 MHz, CDCl3) & (ppm): 8.02 (d, J=9.0 Hz, 0.6H), 7.88 (d, J = 9.0 Hz,
1.4 Hz), 7.55 (d, J = 8.8 Hz, 2H), 7.47-7.43 (m, 3H), 7.35-7.32 (m, 1H), 5.92 (d, J = 3.0 Hz,
0.3H), 5.73 (s, 0.7H), 5.31 (dd, J =7.4, 3.3Hz, 0.7H), 5.11 (dt, J =6.8, 2.2 Hz, 0.3H),
3.41-3.24 (m, 0.3H), 3.06-2.72 (m, 1.7H)

3C NMR (125 MHz, CDCls) & (ppm): 141.2 (C dia 1), 140.8 (C dia 2), 138.3 (C dia 2),
137.8 (Cdial), 136.1 (Cdia 2), 135.5 (Cdia 1), 131.6 (Cdia 1), 131.2 (Cdia 2), 130.7
(CH dia 1 and dia 2), 130.3 (CH dia 1 and dia 2), 130.0 (2 CH dia 1), 129.8 (2 CH dia 2),
129.7 (2 CHdia 2), 129.4 (q, J=277.6 Hz, CF3;dia2), 129.2 (2 CHdia 1), 128.9 (q,
J=277.6 Hz, CF3dial), 123.8 (CH dia 1), 123.6 (CH dia 2), 123.4 (CH dia 1 and dia 2),
116.8 (CN dia 1), 115.7 (CN dia 2), 60.6 (q, J =3.0Hz, CHdia 1), 60.0 (q, J=2.9 Hz,
CH dia 2), 54.6 (CH dia 2), 53.9 (CHdial), 41.0 (q, J=27.4 Hz, CH, dia 1), 40.4 (q,
J=27.3Hz, CH,dia2)

YF NMR (282 MHz, CDCl3) & (ppm): -61.63 (t, J = 10.4 Hz), -61.74 (t, J = 10.4 Hz)

IR (neat) v (em™): 1693, 1587, 1478, 1464, 1435, 1398, 1361, 1258, 1170, 1139, 1116, 1088,
1012

HRMS (ESI+, m/z) : [M-CN]" calcd. for C16H12CIF3NO,S 374.0229, found 374.0232
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2-Tosyl-3-(2,2,2-trifluoroethyl)isoindoline-1-carbonitrile 10f

CN

N— @ The product was prepared according to procedure A.

Mixture of 2 diastereomers: dr: 55/45.

O=wn=0

F3C
Yield: 28.5 mg, 75 % Aspect: White foam Formula: CigH15FsN,0,S (380.38 g.mol™)

Diastereomer 1

'H NMR (300 MHz, CDCls) & (ppm): 7.96 (d, J = 8.3 Hz, 2H), 7.46-7.40 (m, 3H), 7.36 (d,
J=8.3 Hz, 2H), 7.34-7.30 (m, 1H), 5.90 (d, J = 2.8 Hz, 1H), 5.11 (dt, J = 7.0, 2.6 Hz, 1H),
3.43-3.24 (m, 1H), 3.06-2.86 (m, 1H), 2.42 (s, 3H)

3C NMR (125 MHz, CDCls) & (ppm): 145.2 (C), 138.6 (C), 134.8 (C), 131.5 (C), 130.6
(2 CH), 130.1 (CH), 129.9 (CH), 129.7 (g, J =278.8 Hz, CF3), 128.4 (2 CH), 123.6 (CH),
123.5 (CH), 116.0 (CN), 59.5 (CH), 54.6 (CH), 40.3 (q, J = 27.4 Hz, CH,), 21.9 (CHy)

F NMR (282 MHz, CDCls) 6 (ppm): -61.55 (t, J = 10.3 Hz)

IR (neat) v (cm™): 1598, 1487, 1463, 1434, 1400, 1353, 1255, 1164, 1136, 1116, 1095, 1017

HRMS (ESI+, m/z) : [M-CN]" calcd. for C17H15F3NO,S 354.0776, found 354.0777

Diastereomer 2

'H NMR (300 MHz, CDCIs) & (ppm): 7.81 (d, J = 8.3 Hz, 2H), 7.46-7.39 (m, 3H), 7.36 (d,
J =8.3 Hz, 2H), 7.34-7.29 (m, 1H), 5.70 (s, 1H), 5.27 (dd, J = 7.5, 3.0 Hz, 1H), 3.07-2.90 (m,
1H), 2.90-2.71 (m, 1H), 2.44 (s, 3H)

3C NMR (125 MHz, CDCl3) & (ppm): 145.6 (C), 138.1 (C), 133.7 (C), 131.9 (C), 130.6
(2 CH), 130.5 (CH), 129.9 (CH), 128.0 (2 CH), 125.4 (q, J = 277.7 Hz, CFs), 123.9 (CH),
123.4 (CH), 117.1 (CN), 60.5 (CH), 54.0 (CH), 41.0 (g, J = 27.4 Hz, CH,), 21.8 (CH3)

F NMR (282 MHz, CDCls) 6 (ppm): -61.72 (t, J = 10.3 Hz)

IR (neat) v (cm™): 1691, 1598, 1488, 1464, 1434, 1400, 1356, 1322, 1307, 1257, 1187, 1164,
1136, 1114, 1091, 1042, 1016

HRMS (ESI+, m/z) : [M-CNJ" calcd. for C17H15FsNO,S 354.0776, found 370.0780
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2-(Methylsulfonyl)-3-(2,2,2-trifluoroethylisoindoline-1-carbonitrile 10g

CN

2
N—ﬁ—

The product was prepared according to procedure A.
Mixture of 2 diastereomers: dr: 55/45.

F3C
Yield: 15.5 mg, 51 % Aspect: White foam Formula: C1oH11FsN303S (304.29 g.mol™)

Diastereomer 1

'H NMR (300 MHz, CDCls) & (ppm): 7.55-7.48 (m, 3H), 7.42-7.36 (m, 1H), 5.82 (d,
J=2.8Hz, 1H), 5.25 (dt, J = 6.4, 2.6 Hz, 1H), 3.27-3.08 (m, 1H), 3.22 (s, 3H), 3.05-2.88 (m,
1H)

3C NMR (125 MHz, CDCl3) & (ppm): 138.3 (C), 131.4 (C), 130.8 (CH), 130.2 (CH), 125.4
(g, J=277.2 Hz, CF3), 123.8 (CH), 123.6 (CH), 116.2 (CN), 60.2 (CH), 54.5 (CH), 40.3 (q,
J=26.9 Hz, CHy), 39. (CH53)

YF NMR (282 MHz, CDCl3) & (ppm): -61.69 (t, J = 10.3 Hz)

IR (neat) v (cm™): 1692, 1609, 1464, 1349, 1257, 1158, 1116, 1091

HRMS (ESI+, m/z) : [M-CN]" calcd. for C11H11F3NO,S 278.0463, found 278.0461

Diastereomer 2

'H NMR (300 MHz, CDCl3) & (ppm): 7.54-7.47 (m, 3H), 7.39-7.33 (m, 1H), 5.92 (s, 1H),
5.58 (t, J = 5.1 Hz, 1H), 3.16 (s, 3H), 2.92-2.77 (m, 2H)

3C NMR (125 MHz, CDCl3) & (ppm): 137.6 (C), 131.7 (C), 130.5 (CH), 129.8 (CH), 125.3
(9, J =277.2 Hz, CF3), 123.4 (CH), 123.3 (CH), 116.0 (CN), 60.5 (CH), 53.5 (CH), 41.4
(CHs), 40.0 (q, J = 27.4 Hz, CH,)

F NMR (282 MHz, CDCls) 6 (ppm): -61.49 (t, J = 10.3 Hz)

IR (neat) v (cm™): 1693, 1594, 1572, 1488, 1464, 1436, 1387, 1343, 1258, 1142, 1115, 1049
HRMS (ESI+, m/z) : [M-CN]" calcd. for C11H11FsNO,S 278.0463, found 278.0461
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2-((S)-tert-butylsulfinyl)-3-(2,2,2-trifluoroethyl)isoindoline-1-carbonitrile 10h

CN

0
N-S’ The product was prepared according to procedure A.

F3C

Yield: 23.1 mg, 70% Aspect: Colorless oil Formula: CisH17FsN,0S (330.37 g.mol ™)

'H NMR (300 MHz, CDCl3) & (ppm): 7.44-7.40 (m, 3H), 7.32-7.30 (m, 1H), 5.95 (s, 1H),
5.28 (t, J = 6.0 Hz, 1H), 2.84-2.54 (m, 2H), 1.38 (s, 9H)

3C NMR (125 MHz, CDCls) & (ppm): 140.0 (C), 134.8 (C), 130.1 (CH), 129.6 (CH), 125.5
(9, J = 277.2 Hz, CF3), 123.4 (CH), 123.0 (CH), 119.1 (CN), 68.3 (q, J = 2.7 Hz, CH), 59.4
(C), 46.3 (CH), 42.8 (9, J = 27.5 Hz, CH,), 23.3 (3 CH53)

YF NMR (282 MHz, CDCl3) & (ppm): -62.57 (t, J = 10.8 Hz)

IR (neat) v (cm™): 2966, 1480, 1462, 1429, 1385, 1366, 1318, 1257, 1232, 1136, 1081
HRMS (ESI+, m/z) : [M+H]" calcd. for C15H1gFsN,OS 331.1092, found 331.1096
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V1. Synthesis and Characterization of compound 14

(1-methyl-3-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran-1-ylYmethanamine 14

To a stirred suspension of lithium aluminium hydride (15 mg, 0.38 mmol,

NH, 3 €q.) indry Et;0 (1.8 mL) at 0°C was added dropwise a solution of 1-

0 methyl-3-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran-1-carbonitrile 7p

(30.3 mg, 0.13 mmol, 1 eq.) in dry Et,O (1.8 mL). The reaction was

FsC warmed to room temperature and stirred for 15 minutes. Water (0.2 mL)

was slowly added at 0°C, then, a solution of sodium hydroxyde (15%, 2

mL) and water (0.6 mL) were added. The mixture was washed with Et,O (3x7 mL), the

combined organic extracts were dried with magnesium sulfate and concentrated in vacuo. The

crude product was purified by flash chromatography employing mixtures of n-hexane: ethyl
acetate as eluents. Mixture of diastereomers: dr: 55/45.

Yield: 15.9 mg, 52% Aspect: Colorless Oil Formula: C1,H14FsNO (245.25 g.mol™)

'H NMR (300 MHz, CDCls) & (ppm): 7.39-7.32 (m, 2H), 7.21-7.10 (m, 2H), 5.53 (dt,
J=8.2,3.1Hz, 1H), 2.94 (s, 0.9H), 2.91 (q, J = 13.7 Hz, 1.1H), 2.74-2.38 (m, 2H), 1.49 (s,
1.7H), 1.47 (br s, 2H), 1.43 (s, 1.3H)

3C NMR (125 MHz, CDCls) & (ppm): 143.9 (C dia 2), 143.7 (C dia 1), 140.8 (C dia 1),
140.6 (C dia 2), 128.8 (CH dia 1 and dia 2), 128.4 (CH dia 1), 128.3 (CH dia 2), 126.1 (q,
J=277.4 Hz, CFsdia 2), 126.0 (q, J = 277.4Hz, CFszdial), 121.4 (CHdia 2), 121.3
(2 CH dia 1), 121.1 (CH dia 2), 89.9 (C dia 1 and dia 2), 77.1 (q, J = 3.3 Hz, CH dia 1), 75.8
(9, J = 3.3 Hz, CH dia 2), 52.0 (CH, dia 1), 51.2 (CH, dia 2), 42.7 (q, J = 26.9 Hz, CH, dia 1),
41.6 (q, J = 27.4 Hz, CH; dia 2), 26.3 (CH3 dia 1), 25.2 (CH; dia 2)

YFE NMR (282 MHz, CDCl3) & (ppm): -63.33 (t, J = 10.9 Hz), -63.41 (t, J = 11.6 Hz)

IR (neat) v (em™): 2925, 1381, 1253, 1128

HRMS (ESI+, m/z) : [M+H]" calcd. for C1,H1sFsNO 246.1106, found 246.1116
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VII.

PRm

'H and ®C NMR SPECTRA OF ALDEHYDES 6
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PRm

10286

10279

5-fluoro-2-vinylbenzaldehyde 6¢

PRm

10525

2-fluoro-6-vinylbenzaldehyde 6d

LJA185B.2 1

1D 1H) CDCI3 300MHz
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5-(trifluoromethyl)-2-vinylbenzaldehyde 6e

LJAS10B 1 (1D 1H) CDCI3 300MHz
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6-vinylbenzo[d][1,3]dioxole-5-carbaldehyde 6qg

LJA186B.2 1 (1D 1H) CDCI3 300MHz
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GL-I-9-F1 1 (13C) CDCI3 300MHz
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(E)-2-(prop-1-en-1-yl)benzaldehyde 6j

LJAS03E 1 (1D 1H) CDCI3 300MHz
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1-(2-vinylphenyl)ethan-1-one 6p

GL-I-6-F3 2 (1D 1H) CDCI3 300MHz
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VIII.

'H and *C NMR SPECTRA OF N-SULFONYLIMINES 9

(E)-4-Methoxy-N-(2-vinylbenzylidene) benzenesulfonamide 9a
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(E)-N-(2-Fluoro-6-vinylbenzylidene)-4-methoxybenzenesulfonamide 9c

LJA634A 2 (1D 1H) CDCI3 300MHz
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LJAG34A 5 (1D 19F) CDCI3 300MHz
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(E)-4-Methoxy-N-(5-(trifluoromethyl)-2-vinylbenzylidene)benzenesulfonamide 9d
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PRm

(E)-4-methoxy-N-(4-methyl-2-vinylbenzylidene)benzenesulfonamide 9e

LJAS90A 1 (1D 1H) CDCI3 300MHz
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(E)-4-Chloro-N-(2-vinylbenzylidene)benzenesulfonamide 9f
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PRm

(E)-4-Methyl-N-(2-vinylbenzylidene)benzenesulfonamide 9q

AC10.22.2A 1 (1D 1H) CDCI3 300MHz
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(E)-N-(2-Vinylbenzylidene)methanesulfonamide 9h

AC10.94.2A 1 (1D 1H) CDCI3 300MHz
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(S, E)-2-methyl-N-(2-vinylbenzylidene)propane-2-sulfinamide 9i

CI3 300MHz
o)
1l
N'S\K
{
CL
|
T L Ll
H EE HH s
L g | ; g g ! g g
LJA547B 5 (13C) CDCI3 300MHz
= ] T KEe 5 o

=

o L I I UL S
1

T LI e e s L e e e e
90 180 170 160 150 140 130 120 10 100 a0 a0 70 60 50 40 30 20



IX. 'HAND ™C NMR SPECTRA OF PRODUCTS 7 and 8a

1-azido-3-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran 7a
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LJAQGYB 2 (1D 19F) CDCI3 300MHz
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LJAS29B 4 (13C) CDCI3 300MHz
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3-azido-5-fluoro-1-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran 7c

LJA220B.2 1 (1D 1H) CDCI3 300MHz
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LJAS34B 3 (13C) CDCI3 300MHz
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3-azido-1-(2,2,2-trifluoroethyl)-5-(trifluoromethyl)-1,3-dihydroisobenzofuran 7e
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PRm

-62,960

LJAS16B 2 (1D 19F) CDCI3 300MHz
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LJA231B.3 3 (13C) CDCI3 300MHz
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5-azido-7-(2,2,2-trifluoroethyl)-5,7-dihydro-[1,3]ldioxolo[4,5-flisobenzofuran 79

LJA206
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LJA206B.2 6 (1D 19F) CDCI3 300MHz
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LJA199B.4 4 (13C) CDCI3 300MHz
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LJA199B.2 2 (13C) CDCI3 300MHz
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LJA128B 12 (13C) CDCI3 300MHz
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6-azido-4-(2,2,2-trifluoroethyl)-4,6-dihydrofuro[3,4-b]furan 7i

LJA156B.2 2 (1D 1H) CDCI3 300MHz
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LJA156B 6 (1D 19F) CDCI3 300MHz
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LJAS08B 5 (13C) CDCI3 300MHz
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3-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran-1-carbonitrile 7k
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LJA106B 6 (1D 19F) CDCI3 300MHz
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LJAS38B.1 16 (13C) CDCI3 300MHz
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6-fluoro-3-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran-1-carbonitrile 7m

LJAS39B.2 1 (1D 1H) CDCI3 300MHz
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LJAS39B.2 1 (1D 19F) CDCI3 300MHz

£ o= =
R

CN

F
(0]
CF3
J¥ |
Ippm J‘EI éD ;D «C‘IEI ;D éD ;EI ‘ E‘D éD 1‘EIEI W‘WD W‘ZD W‘SD
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LJA220B.2 14 (13C) CDCI3 300MHz
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3-(1,1,1-trifluoropropan-2-yl)-1,3-dihydroisobenzofuran-1-carbonitrile 70
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LJAS12B.2 7 (1D 19F) CDCI3 300MHz
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LJAG15B.1 2 2 (13C) CDCI3 300MHz
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(E)-azido(2-(prop-1-en-1-yDphenyl)methanol 8a

LJAS51B.1 1 (1D 1H) CDCI3 300MHz
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X. 'Hand*C NMR spectra of product 14

(1-methyl-3-(2,2,2-trifluoroethyl)-1,3-dihydroisobenzofuran-1-yl)methanamine 14

LJAB43B.3 2 (1D 1H) CDCI3 300MHz
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XI.

'H AND ¥C NMR SPECTRA OF 1,3-ISOINDOLINES 10
2-((4-MethoxyphenyDsulfonyl)-3-(2,2,2-trifluoroethyl) isoindoline-1-carbonitrile 10a
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AC10.60.2B 2 (13C) CDCI3 300MHz
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6-fluoro-2-((4-methoxyphenyl)sulfonyl)-3-(2,2,2-trifluoroethyl)isoindoline-1-carbonitrile
10b

LJAS71B 4 (1D 1H) CDCI3 300MHz
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LJAS71B 11 (1D 19F) CDCI3 300MHz
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2-((4-methoxyphenylsulfonyl)-3-(2,2.2-trifluoroethyl)-6-(trifluoromethyl)isoindoline-1-
carbonitrile 10c

LJA582B 4 (1D 1H) CDCI3 300MHz
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LJAS82B 7 (13C) CDCI3 300MHz
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2-((4-methoxyphenyl)sulfonyl)-5-methyl-3-(2,2,2-trifluoroethyl)isoindoline-1-
carbonitrile 10d
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LJAGO1B.2 3 (1D 19F) CDCI3 300MHz
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2-((4-chlorophenylsulfonyl)-3-(2,2,2-trifluoroethyl)isoindoline-1-carbonitrile 10e

LJAS50B.1 5 (1D 1H) CDCI3 300MHz
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LJAS50B.1 9 (1D 19F) CDCI3 300MHz
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2-tosyl-3-(2,2,2-trifluoroethyl)isoindoline-1-carbonitrile 10gf
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Diastereomer 2

AC10.84.3c 1 (1D 1H) CDCI3 300MHz
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AC10.84.3c 7 (1D 189F) CDCI3 300MHz
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2-(methylsulfonyl)-3-(2,2.2-trifluoroethyl)isoindoline-1-carbonitrile 10qg

Diastereomer 1
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AC11.152.3A 4 (13C) CDCI3 300MHz
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Diastereomer 2

AC11.152.3C 5 (1D 1H) CDCI3 300MHz
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AC11.152.3C 2 (1D 19F) CDCI3 300MHz
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2-((S)-tert-butylsulfinyl)-3-(2,2,2-trifluoroethyl)isoindoline-1-carbonitrile 10h
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LJAG12B.1 2 2 (13C) CDCI3 300MHz
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XIl.  *H NMR study of the mechanism of photocatalyzed synthesis of 7h

A flame-dried test tube was charged with the desired substituted o-vinylbenzaldehyde 6h (0.1
mmol, leq.), Umemoto’s reagent 2 (51 mg, 0.15 mmol, 1.5 eq.), and Ru(bpy)s(PFs)2 (4.4 mg,
0.005 mmol, 0.05 eq.). Then, it was dissolved in 2 mL of CH,Cl, and TMSNj3 (65 uL,

0.5 mmol, 5 eq.) was added. The reaction mixture was then irradiated with blue LEDs at RT
for 2h. NMR spectra of aliquots are realized at several reaction times (t).
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X111, NOESY STUDY OF COMPOUND 7a
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XIV. X-Ray data of compounds 7g’, 7m, 7p, 10c, 10d, 10h

Single crystals formed from slow evaporation using CH,Cl, for 7g’, 7m, 7p, 10e and
10i (CCDC 1453865 and 1472861- 1472864) and using AcOEt for 10d (CCDC 1472860). X-
ray diffraction data were obtained on a Rigaku XtalLabPro diffractometer equipped with a
microfocus source (MicroMax003_Mo) and multilayer confocal mirrors (Mo K« radiation, 4
= 0.71073 A). Data were indexed, integrated and scaled using CrysalisPro’. They were also
corrected for polarization, Lorentz and absorption effects (CrysalisPro). For each compound,
the structure Figurewas solved with the ShelXT? structure solution program using Direct
Methods and refined with the ShelXL?® refinement package using Least Squares minimization.
All non-hydrogen atoms were refined with anisotropic displacement parameters and H atoms
have been added geometrically and treated as riding on their parent atoms.

° 7g’
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Figure 1: ORTEP-3 plot of 7g’. Ellipsoids are drawn at the 50% probability level and H atoms
are shown as spheres of arbitrary radius.

Crystal Data for 7g> (M =244.22 g/mol): monoclinic, space group P2i/m (no. 11),
a= 4.0794(4) A, b= 11.9357(10) A, ¢ = 11.0951(10) A, 4= 99.069(9)°, V = 533.48(9) A®,
Z=2,T=150 K, p(MoKa) = 0.113 mm™, Dcalc = 1.520 g/cm?®, 6386 reflections measured
(7.438° < 20 < 59.08°), 1402 unique (Rint = 0.0526, Rsigma = 0.0562) which were used in all
calculations. The final R; was 0.0475 (I > 2o(I)) and wR, was 0.1233 (all data).
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Figure 2: ORTEP-3 plot of 7m (cis diastereoisomer). Ellipsoids are drawn at the 50%
probability level and H atoms are shown as spheres of arbitrary radius.

Crystal Data for 7m (M =245.18 g/mol): monoclinic, space group P2i/n (no. 14),
a=7.9642(10) A, b=7.9367(7) A, c = 16.6361(17) A, = 91.965(11)°, V = 1050.93(19) A°,
Z=4,T=200K, un(MoKa) = 0.148 mm™, Dcalc = 1.550 g/cm?®, 11205 reflections measured
(8.656° <20 < 60.146°), 2683 unique (Rint = 0.0497, Rsigma = 0.0624) which were used in all
calculations. The final Ry was 0.0607 (I > 25(1)) and wR, was 0.1626 (all data).

Due to co-crystallization of both cis and trans diastereoisomers, -CH2-CF3 part of the
molecule was refined over two positions using PART command and FVAR variable
(occupancy factor: cis / trans = 0.725(5) / 0.275(5)). Rigid body restraints were applied on this
part of the molecule leading to more reasonable anisotropic displacement parameters, using
standard deviation values: sigma for 1-2 distances of 0.004 and sigma for 1-3 distances of
0.004.
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Figure 3: ORTEP-3 plot of 7p (trans diastereoisomer). Ellipsoids are drawn at
the 50% probability level and H atoms are shown as spheres of arbitrary radius.

Crystal Data for 7p (M =241.21 g/mol): monoclinic, space group P2;/c (no. 14),
a=9.1017(7) A, b= 16.4757(15) A, ¢ = 8.0993(6) A, p = 105.436(8)°, V = 1170.73(17) A®,
Z= 4, T= 293(2) K, p(MoKa)= 0.120 mm™, Dcalc= 1.369 g/cm®, 12626 reflections
measured (8.238° < 20 < 59.866°), 3008 unique (Rin: = 0.0446, Rsigma = 0.0557) which were
used in all calculations. The final R; was 0.0681 (I > 2o(I)) and WR, was 0.1896 (all data).

Due to co-crystallization of both cis and trans diastereoisomers, -CH2-CF3 part of the
molecule was refined over two positions using PART command and FVAR variable
(occupancy factor: cis / trans = 0.613(8) / 0.387(8)). Rigid body restraints were applied on this
part of the molecule leading to more reasonable anisotropic displacement parameters, using
standard deviation values: sigma for 1-2 distances of 0.004 and sigma for 1-3 distances of
0.002; Finally, C-F distances were restrained to 1.32A using DFIX command (sigma of
0.02A).

During slow evaporation of CH,Cl,, 7p formed a mixture of crystals and a non-
crystalline solid. These crystals contain a mixture of both diastereoisomers. NMR analysis
was conducted on a batch of crystals selected by hand under microscope and cis/trans ratio
was consistent with the one obtained from XRD analysis (XRD ratio is 0.613(8) / 0.387(8),
NMR ratio is 0.61/0.39). NMR analysis conducted on the crude product 7p shows it to be
mainly composed of trans diastereoisomer (ratio 55/45).
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Figure 2: ORTEP-3 plot of 10d. Ellipsoids are drawn at the 50% probability level
and H atoms are shown as spheres of arbitrary radius.

Crystal Data for 10d (M =414.37 g/mol): monoclinic, space group P2; (no. 4),
a= 10.4339(4) A, b= 22.2314(8) A, c = 16.0297(5) A, g = 91.268(3)°, V = 3717.4(2) A°,
Z= 8, T= 293(2) K, p(MoKa)= 0.235 mm™, Dcalc= 1.481 g/cm® 36152 reflections
measured (7.178° <20 < 59.352°), 15480 unique (Rint = 0.0465, Rsigma = 0.0709) which were
used in all calculations. The final R; was 0.0539 (I > 2¢(I)) and wWR;, was 0.1460 (all data).
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Figure 2: ORTEP-3 plot 10e (trans diastereoisomer). Ellipsoids are drawn at the 50%
probability level and H atoms are shown as spheres of arbitrary radius.

Crystal Data for 10e (M =410.40 g/mol): triclinic, space group P-1 (no. 2),
a=5.0697(6) A, b = 13.1654(16) A, c = 14.7964(18) A, « = 81.379(11)°, = 80.172(11)°,
y= 79.004(11)°, V= 9482(2) A% Z= 2, T= 293(2)K, pw(MoKa)= 0.222 mm™,
Dcalc = 1.438 g/cm?®, 16959 reflections measured (7.964° < 20 < 52.742°), 3884 unique
(Rint = 0.1123, Rsigma = 0.1021) which were used in all calculations. The final R; was 0.0750
(I>20(I)) and WR, was 0.2247 (all data).

Structure refinement was done using a TWIN refinement (TWIN law: 1001-1010
-1, fractional volume contributions: 0.515(3), 0.485(3)). Rigid body restraints were applied on
-CH,-CF; part of the molecule leading to more reasonable anisotropic displacement
parameters, using standard deviation values: sigma for 1-2 distances of 0.004 and sigma for 1-
3 distances of 0.004. Distances were restrained to 1.32A for C-F bonds and 2.18A for F-F
using DFIX command (sigma of 0.02A).

Trans diastereoisomer of 10e allow us to analyse it by XRD as crystals. Cis
diasterecisomer did not crystallize. NMR analysis of crude 10e shows it to be mainly
composed of cis.
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Figure 3: ORTEP-3 plot of 10i. Ellipsoids are drawn at the 50% probability level and H atoms
are shown as spheres of arbitrary radius.

Crystal Data for 10i (M =330.36 g/mol): orthorhombic, space group P2:2;2; (no. 19),
a=7.8061(5) A, b =10.7624(6) A, c = 19.2569(10) A, V = 1617.83(15) A° Z =4, T= 173 K,
n(MoKa) = 0.233 mm™, Dcalc = 1.356 g/cm®, 11905 reflections measured (7.864° < 20 <
59.258°), 3867 unique (Rint = 0.0349, Rsigma = 0.0401) which were used in all calculations.
The final R; was 0.0374 (1 > 26(1)) and wR, was 0.0918 (all data).

The absolute configuration of this compound was characterized as (R, R), with an
absolute structure parameter, Flack x = -0.03(4) (1244 quotients). Rigid body restraints were
applied on —CH,-CF3; part of the molecule leading to more reasonable anisotropic
displacement parameters, using standard deviation values: sigma for 1-2 distances of 0.004
and sigma for 1-3 distances of 0.004. Distances were restrained to 1.32A for C-F bonds and
2.18A for F-F using DFIX command (sigma of 0.02A).
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Molecular graphics were computed with Ortep 3*. CCDC 1453865 and 1472860-
1472864 contains the supplementary crystallographic data for this paper. These data can be
obtained free of charge from The Cambridge Crystallographic Data Centre via
www.ccdc.cam.ac.uk/data_request/cif.
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Table 1 Crystal data and structure refinement parameters

Product number 72’ 7m P
CCDC number 1453865 1472863 1472862
Empirical formula C1o0HsNsO2 C1aH7/F4NO C12H10F3NO
Formula weight 244.22 245.18 241.21
Temperature/K 150 200 293
Crystal system monoclinic monoclinic monoclinic
Space group P2:/m P2;i/n P2/c
a/A 4.0794(4) 7.9642(10) 9.1017(7)
b/A 11.9357(10) 7.9367(7) 16.4757(15)
c/A 11.0951(10) 16.6361(17) 8.0993(6)
a/° 90 90 90
p/° 99.069(9) 91.965(11) 105.436(8)
v/° 90 90 90
Volume/A® 533.48(9) 1050.93(19) 1170.73(17)
Z 2 4 4
peacglem?® 1.520 1.550 1.369
p/mm* 0.113 0.148 0.120
F(000) 252.0 496.0 496.0
Crystal size/mm? 0.11x0.07x0.05 0.2x0.05x0.01 0.25x0.2x0.1
Radiation MoKa (A =0.71073)
20 ggngftfgr': /S'ata 7.438 10 59.08 8.6561060.146  8.238 t0 59.866
Index ranges -4<h<5, -10<h <10, -12<h<12,
-16<k<12, -10 <k <10, -23 <k <22,
-14<1<12 -22<1<22 -10<1<11
Reflections collected 6386 11205 12626
Independent reflections 1402 2683 3008
[Rint = 0.0526, [Rint = 0.0497, [Rint = 0.0446,
Rsigma = 0.0562] Rsigma = 0.0624] Rsigma = 0.0557]
Data/restraints/parameters 1402/0/85 2683/78/218 3008/6/219
Goodness-of-fit on F? 1.059 1.045 1.076
Final R indexes [1>=2¢ (1)] Ry =0.0475, R, =0.0607, R; =0.0681,
wR; =0.1139 WR; = 0.1444 wR; =0.1803
Final R indexes [all data] R; =0.0712, R; = 0.1018, R; = 0.0854,
wR; =0.1233 wR, = 0.1626 WR; = 0.1896
Largest ?ing%eaWho'e 0.27/-0.22 0.29/-0.24 0.17/-0.23
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Table 2 Crystal data and structure refinement parameters

Product number 10d 10e 10i
CCDC number 1472860 1472861 1472864
Empirical formula C18H14F4N205S Ci19H17F3N205S CisH17F3N0OS
Formula weight 414.37 410.40 330.36
Temperature/K 293 293 173
Crystal system monoclinic triclinic orthorhombic
Space group P2, P-1 P212124
a/A 10.4339(4) 5.0697(6) 7.8061(5)
b/A 22.2314(8) 13.1654(16) 10.7624(6)
c/A 16.0297(5) 14.7964(18) 19.2569(10)
a/° 90 81.379(11) 90
p/e 91.268(3) 80.172(11) 90
v/° 90 79.004(11) 90
Volume/A® 3717.4(2) 948.2(2) 1617.83(15)
Z 8 2 4
peacglem?® 1.481 1.438 1.356
p/mm™ 0.235 0.222 0.233
F(000) 1696.0 424.0 688.0
Crystal size/mm? 0.1x0.02x0.01 01x0.02x0.01 0.1x0.07x0.03
Radiation MoKa (A =0.71073)
26 range for data 71781059352  7.9641052.742  7.864 t059.258
-14<h <13, -6 <h <6, -10<h <9,
Index ranges -23 <k <30, -15<k <16, -13<k <14,
-22<1<17 -18<1<18 -26<1<23
Reflections collected 36152 16959 11905
15480 3884 3867
Independent reflections [Rint = 0.0465, [Rint = 0.1123, [Rint = 0.0349,
Rsigma = 0.0709] Rsigma = 0.1021] Rsigma = 0.0401]
Data/restraints/parameters 15480/1/1014 3884/36/256 3867/36/202
Goodness-of-fit on F? 1.005 1.005 1.065
R 2 0] [ s i
el Rindesall ol o008 BoMEE T R0
Largest diff, pealdhole /e 0.30/-0.27 0.43/-0.43 0.29/-0.30
Flack parameter 0.30(7) -0.03(4)
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