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1. General Information

Unless otherwise mentioned, solvents and reagents were purchased from commercial sources and
used without further purification. *H, *°F and **C NMR spectra were recorded on a 500 MHz
Bruker DRX 500 and tetramethylsilane (TMS) was used as a reference. Chemical shifts were
reported in parts per million (ppm), "H NMR chemical shifts were determined relative to intermal
(CH3),4Si (TMS) at 6 0.0 (sometimes may be two points) or to the signal of a residual protonated
solvent: CDClI; & 7.26 (due to the quality of CDCl3the water peak may move to about 1.6 ppm).
13C NMR chemical shifts were determined relative to internal TMS at & 0.0. Data for 1H, 3¢ and
“F NMR are recorded as follows: chemical shift (8, ppm), multiplicity (s = singlet, d = doublet, t
= triplet, m = multiplet, q = quartet, br = broad). GC-MS were performed on an ISQ Trace 1300
(electrospray ionization: EI).

2. Representative Procedures and Analytical Data

2.1 General procedure for the trifluoromethylation of thiols or thiophenols

1,05 (2 equiv.)
—_ _ —
R—-SH + CF3SO5Na DMSO R—-SCF3;

1 3 equiv. 110 °C 2

A reaction tube was charged with 4-Methyl-cinnamic acid (1b) (24.8 mg, 0.2 mmol) at room
temperature, then trifluoromethanesulfinate (93.6 mg, 0.6 mmol) and iodine pentoxide (133.6 mg, 0.4
mmol), DMSO (2.0 mL) were added. The resulting mixture was stirred at 110 °C in this sealed
tube equipped with a Teflon plug for 24 h. After cooling to room temperature, the reaction mixture
was quenched and purified by flash silica gel column chromatography (eluent: hexane/EtOAC) to
afford the desired product 2b (34.2 mg, 89%).

2.2 Analytical data of compounds 2.

SCFs Chemical Formula: C;H5F3S
Exact Mass: 178.02
Phenyl(trifluoromethyl)sulfane (2a)': 26.3 mg, 74 % yield, colorless oil. '"H NMR (500 MHz,

CDCly) § 7.66 (d, J = 7.3 Hz, 2H), 7.52-7.46 (m, 1H), 7.46-7.38 (m, 2H); °F NMR (470 MHz,
CDCly) § -42.77 (s); GC-MS (EI) Calcd. for C;HsF5S 178.01, found 178.02.

SCF;
Chemical Formula: CgH;F3S
Me Exact Mass: 192.02

(4-methylphenyl)(trifluoromethyl)sulfane (2b)*: 34.2 mg, 89% vyield, colorless oil. *H NMR (500
MHz, CDCl3) & 7.54 (d, J = 7.9 Hz, 2H), 7.23 (d, J = 7.8 Hz, 2H), 2.39 (s, 3H); **C NMR (126
MHz, CDCl3) & 141.42 (s), 136.42 (s), 133.19 (g, J = 308.7), 130.28 (s), 120.90 (5), 21.32 (s); “°F
NMR (470 MHz, CDCls) 8 -43.22 (s). GC-MS (EI) Calcd. for CgH-F3S 192.02, found 192.02.



SCF
3 Chemical Formula: Cq4H43F3S
Exact Mass: 234.26
tBu

(4-tert-butylphenyl)(trifluoromethyl)sulfane (2c)*: 39.3 mg, 84% yield, colorless oil. *H NMR
(500 MHz, CDCl3) & 7.58 (d, J = 8.4 Hz, 2H), 7.47-7.40 (m, 2H), 1.33 (s, 9H); “*F NMR (470
MHz, CDCl3) 6 -42.99 (s). GC-MS (El) Calcd. for Cy;1H;3F3S 234.07, found 234.26.

SCF;
Chemical Formula: CgH;F;0S
Exact Mass: 208.01
MeO

(4-methoxyphenyl)(trifluoromethyl)sulfane (2d)*": 37.8 mg, 91% vyield, yellow oil. *H NMR (500
MHz, CDCl3) & 7.58 (t, J = 5.8 Hz, 2H), 7.03 — 6.82 (m, 2H), 3.84 (s, 3H); *C NMR (126 MHz,
CDCl3) ®C NMR (126 MHz, CDCl5) & 133.39, 130.94, 128.49, 126.04; & 161.95 (s), 138.39 (s),
133.40 (g, J = 308.7), 115.02 (5), 55.52 (s); **F NMR (470 MHz, CDCl3) § -43.94 (s). GC-MS (EI)
Calcd. for CgH;F30S 208.02, found 208.01.

SCF;
Chemical Formula: C;H4F4S
E Exact Mass: 196.01

(4-fluorophenyl)(trifluoromethyl)sulfane (2e)% 29.8 mg, 76% yield, colorless oil. *"H NMR (500
MHz, CDCl3) & 7.70 — 7.61 (m, 2H), 7.16 — 7.09 (m, 2H); *C NMR (126 MHz, CDCls) § 165.51
(d, J = 252.0), 138.76 (s), 138.69 (s), 130.61 (g, J = 302.4), 116.89(s), 116.71(s); °F NMR (470
MHz, CDCly) 6 -43.37 (s), -108.66 (s). GC-MS (EI) Calcd. for C;H4F,S 196.00, found 196.01.

SCF; i
Chemical Formula: C;H4CIF3S
cl Exact Mass: 211.99

(4-chlorophenyl)(trifluoromethyl)sulfane (2f)": 34.6 mg, 82%, colorless oil. *H NMR (500 MHz,
CDCl3) 8 7.59 (d, J = 8.4 Hz, 2H), 7.41 (d, J = 8.5 Hz, 2H); *C NMR (126 MHz, CDCl3) &
137.71 (s), 137.60 (s), 130.55 (g, J = 308.7), 129.82 (s), 122.80 (s), 122.78 (s); °F NMR (470
MHz, CDClj) 6 -42.85 (s). GC-MS (EI) Calcd. for C;H,CIF3S 211.97, found 211.99.

SCF; .
Chemical Formula: C;H4BrF3S
B Exact Mass: 255.95
r

(4-bromophenyl)(trifluoromethyl)sulfane (2g)*: 44.5 mg, 87%, yellow oil.. *H NMR (500 MHz,
CDCl3) § 7.60 — 7.54 (m, 2H), 7.52 (d, J = 8.5 Hz, 2H); *C NMR (126 MHz, CDCl3) & 137.75,
132.90 (g, J = 308.7 Hz), 132.81, 126.02, 123.44, 123.42; "*F NMR (470 MHz, CDCl;) & -42.74
(s). GC-MS (ElI) Calcd. for C;H4BrF;S 255.92, found 255.95.

SCF
®  Chemical Formula: C;HgF3NS
Exact Mass: 193.05

NH,



2-(trifluoromethylthio)aniline (2h)*: 22.8 mg, 59%, brown oil. ‘H NMR (500 MHz, CDCls) § 7.47
(d, J = 7.8 Hz, 1H), 7.31 — 7.26 (m, 1H), 6.80 (d, J = 8.1 Hz, 1H), 6.77 — 6.71 (m, 1H); *F NMR
(470 MHz, CDCls) § -42.78 (s). GC-MS (EIl) Calcd. for C;HgFsNS 193.02 , found .193.05.

SCF,
/©/ Chemical Formula: C;HgF3NS

H,N Exact Mass: 193.08

4-((trifluoromethyl)thio)aniline (2i)%:  29.3 mg, 76%, brown oil. '"H NMR (500 MHz, CDCl;) &

7.34 (d, J = 8.4 Hz, 2H), 6.67-6.52 (m, 2H); °F NMR (470 MHz, CDCl,) & -44.44. GC-MS (EI)
Calcd. for C;HgFsNS 193.05, found 193.08.

SCF, _
@ Chemical Formula: C4H4gF3NOS
Exact Mass: 297.13
NHCOPhH

N-(2-((trifluoromethyl)thio)phenyl)benzamide (2j): 89%, 52.8 mg, yellow power. *H NMR (500
MHz, CDCls) & 8.97 (s, 1H), 8.62 (d, J = 8.4 Hz, 1H), 7.90-7.80 (m, 2H), 7.68-7.59 (m, 1H), 7.55
-7.48 (m, 2H), 7.45 (t, J = 7.5 Hz, 2H), 7.10 (t, J = 7.6 Hz, 1H); *C NMR (126 MHz, CDCl,) &
165.37 (s), 141.62 (s) , 138.91 (s) , 134.63 (s) , 133.59 (s) , 132.42 (s) , 130 (g, J = 308.8), 129.16
(s) , 127.15 (s) , 124.72 (s) , 121.31(s) , 112.04 (s) ; “*F NMR (470 MHz, CDCls) & -42.29.
GC-MS (EI) Calcd. for C14H1oFsNOS 297.04 , found 297.13.

SCF,
/©/ Chemical Formula: C,H,FsNO,S
O.N Exact Mass: 223.03
2

(4-nitrophenyl)(trifluoromethyl)sulfane (2k)®: 39.2 mg, 88%, yellow oil. '"H NMR (500 MHz,
CDCl3) & 8.28 (d, J = 8.8 Hz, 2H), 7.83 (d, J = 8.7 Hz, 2H); *C NMR (126 MHz, CDCl;) &
149.16 (s), 136.10 (s), 132.57 (g, J = 300.0), 124.37 (s); **F NMR (470 MHz, CDCl) & -41.31 (s).
GC-MS (El) Calcd. for C;H4F3sNO,S 222.09, found 223.03.

SCF,
Chemical Formula: C7H4F3NO,S
Exact Mass: 222.98
NO,

(E)-1-bromo-4-(3,3,3-trifluoroprop-1-en-1-yl)benzene (2I)°: 36.6 mg, 82%, yellow oil. '"H NMR
(500 MHz, CDCls) 6 8.55 (t, J = 1.9 Hz, 1H), 8.38 (ddd, J = 8.3, 2.2, 1.0 Hz, 1H), 8.01 (d, J = 7.8
Hz, 1H), 7.67 (t, J = 8.0 Hz, 1H); *C NMR (126 MHz, CDCls) & 148.60 (s), 141.74 (s), 132.74 (g,
J=313.7), 130.79 (s), 130.44 (s), 126.78 (5), 125.74 (s); *°F NMR (470 MHz, CDCl5) & -42.03 ().
GC-MS (EI) Calcd. for C;H4FsNO,S 222.99, found 222.98.

SCF; .
Chemical Formula: C;H4F3NO,S
Exact Mass: 223.00
NO,

(2-nitrophenyl)(trifluoromethyl)sulfane (2m)°: 29.9 mg, 67%, yellow oil. *H NMR (500 MHz,
CDCl3) 6 8.12 (dd, J = 8.2, 1.3 Hz, 1H), 7.84 (d, J = 8.1 Hz, 1H), 7.67 (td, J = 7.9, 1.4 Hz, 1H),



7.59-7.52 (m, 1H); F NMR (470 MHz, CDCls) & -41.21 (s). GC-MS (El) Calcd. for
C7H4FsNO,S 222.99, found 223.00.

SCF,
©i Chemical Formula: CgHgF30,S

COOH Exact Mass: 222.00
2-(trifluoromethylthio)benzoic acid (2n)*: 34.6 mg, 78%, yellow oil. '"H NMR (500 MHz, CDCl,)
§8.12 (d, J = 6.9 Hz, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.66-7.55 (m, 1H), 7.48 (t, J = 7.5 Hz, 1H);
3C NMR (126 MHz, CDCl3) § 171.45 (s), 134.13 (q, J = 297.4), 133.63 (s), 132.17 (s), 132.02 (s),

130.36 (s), 130.19 (s), 128.49 (s); **F NMR (470 MHz, CDCls) & -42.20 (s). GC-MS (El) Calcd.
for CgHsF30,S 222.00, found 222.00.

SeCF3 chemical Formula: C,HgFsSe
Exact Mass: 225.94
(E)-1-nitro-4-(3,3,3-trifluoroprop-1-en-1-yl)benzene (20)°: 33.3 mg, 74%, yellow solid. *H NMR
(500 MHz, CDCl3) 8 7.75 (d, J = 7.3 Hz, 2H), 7.47 (t, J = 7.4 Hz, 1H), 7.40 (t, J = 7.5 Hz, 2H);

F NMR (470 MHz, CDCl3) & -36.11 (s). GC-MS (El) Calcd. for C;HsFsSe 225.95, found
225.94.

SCF
3 Chemical Formula: Cq14H7F3S
Exact Mass: 228.03

Naphthalen-2-yl(trifluoromethyl)sulfane (2p)% 37.8 mg, 83%, yellow oil. '"H NMR (500 MHz,
CDCl) & 8.21 (s, 1H), 7.88 (d, J = 8.2 Hz, 3H), 7.67 (d, J = 8.5 Hz, 1H), 7.63-7.51 (m, 2H); **C
NMR (126 MHz, CDClz) 6 137.14 (s), 133.97 (s), 133.47 (s), 132.80 (g, J = 308.4), 131.92 (s),
129.32 (s), 128.29 (s), 128.04 (s), 127.89 (s), 127.11 (s), 121.61(s); °F NMR (470 MHz, CDCl5) &
-42.49 (s). GC-MS (El) Calcd. for CyyH;F3S 228.02, found 228.03.

N\>—SCF3 Chemical Formula: CgH4F3NS,

S Exact Mass: 235.01
2-(trifluoromethylthio)benzo[d]thiazole (2q)°: 38.0 mg, 81%, brown solid. *"H NMR (500 MHz,
CDCls) § 8.14 (d, J = 8.2 Hz, 1H), 7.90 (d, J = 8.0 Hz, 1H), 7.61-7.53 (m, 1H), 7.53-7.44 (m, 1H):
3C NMR (126 MHz, CDCls) & 166.63 (s), 153.10 (s), 151.74 (s), 137.89 (s), 134.05 (q, J = 312.5),

126.99 (s), 126.69 (s), 124.14 (s), 121.31 (s); *°F NMR (470 MHz, CDCl3) § -40.17 (d, J = 5.6 Hz).
GC-MS (EI) Calcd. for CgH4FsNS, 234.97, found 235.01.

~SCF3
| Chemical Formula: CgH4F3NS
N Exact Mass: 179.07
2-((trifluoromethyl)thio)pyridine (2r)*: 30.8 mg, 86%, red oil. *H NMR (500 MHz, CDCls) § 8.62

(dd, J =5.0, 1.9 Hz, 1H), 7.74 (td, J = 7.7, 2.0 Hz, 1H), 7.60 (d, J = 7.9 Hz, 1H), 7.33 (ddd, J =
7.6, 4.8, 1.1 Hz, 1H); *C NMR (126 MHz, CDCl5) & 150.65 (s), 149.26 (s), 137.83 (s), 136.42 (g,



J =308.7), 128.26 (s), 123.95 (s); “°F NMR (470 MHz, CDCl,) & -40.38. GC-MS (EI) Calcd. for
CeH4FsNS 179.00, found 179.07.

Ny _-SCF3

| N Chemical Formula: CgHsF3N,S
Exact Mass: 194.06

Me

4-methyl-2-((trifluoromethyl)thio)pyrimidine (2s): 28.7 mg, 74%, red oil. '"H NMR (500 MHz,
CDCl) 5 8.47 (s, 1H), 7.42 — 6.73 (m, 1H), 2.51 (s, 3H); *C NMR (126 MHz, CDCls) & 168.97
(s), 165.23 (s), 157.48 (s), 132.12 (q, J = 307.4), 118.74 (s), 24.05 (); “°F NMR (470 MHz, CDCls)
3 -40.97. GC-MS (EI) Calcd. for C¢HsF3N,S 194.01, found 194.06.

SCF3 Chemical Formula: CgH;F3S
Exact Mass: 192.04

Benzyl(trifluoromethyl)sulfane (2t)": 32.2 mg, 84%, colorless oil. ‘H NMR (500 MHz, CDCl3) &
7.39 - 7.28 (m, 5H), 4.12 (s, 2H); *C NMR (126 MHz, CDCl5) § 135.10 (s), 131.92 (q, J = 307.4),
129.00 (s), 128.94 (s), 128.10 (s), 34.37 (s); “*F NMR (470 MHz, CDCl3) & -41.66 (s). GC-MS (El)
Calcd. for CgH;F5S 192.02, found 192.04.

Chemical Formula: C3HsF30S

Exact Mass: 146.06
2-(trifluoromethylthio)ethanol (2u)™®: 28.0 mg, 96%, colorless oil. *H NMR (500 MHz, CDCl,) &
3.86 (t, J = 6.1 Hz, 2H), 3.06 (t, J = 6.1 Hz, 2H), 2.22 (s, 1H); *C NMR (126 MHz, CDCl5) &
135.45 (g, J = 306.2), 61.13 (s), 32.77 (5); “°F NMR (470 MHz, CDCl5) & -40.83 (s). GC-MS (El)
Calcd. for C3HsF50S 146.00, found 146.06.

o~ SCF3

~_-SCF; Chemical Formula: C4H5F30,S
HOOC Exact Mass: 174.01

3-(trifluoromethylthio)propanoic acid (2v)*: 34.4 mg, 99%, yellow solid. '"H NMR (500 MHz,
CDCly) 8 9.71 (s, 1H), 3.11 (t, J = 7.0 Hz, 2H), 2.81 (t, J = 7.0 Hz, 2H): ©*C NMR (126 MHz,
CDCly) § 177.17 (s), 134.66 (q, J = 306.2), 34.68 (s), 24.34 (s): “°F NMR (470 MHz, CDCl,) 3
-41.59 (s). GC-MS (EI) Calcd. for C4HsF3;0,S 174.00, found 174.01.

HS (CH2)4COOH  chemical Formula: CoH45F305S,
SCF, Exact Mass: 276.02

8-mercapto-6-(trifluoromethylthio)octanoic acid (2w): 51.9 mg, 94%, yellow solid. "H NMR (500
MHz, CDCl3) § 9.91 (d, J = 396.4 Hz, 1H), 3.16 — 2.90 (m, 2H), 2.76 (dd, J = 12.4, 6.1 Hz, 1H),
2.38 (t, J = 7.2 Hz, 2H), 2.10 (s, 1H), 1.98 (dt, J = 14.7, 7.5 Hz, 2H), 1.86-1.37 (m, 6H); **C NMR
(126 MHz, CDCly) & 179.98 (s), 134.70 (q, J = 302.4), 50.89 (s), 50.78 (s), 34.11 (s), 33.96 (5),
33.87 (s), 27.35 (s), 27.25 (5), 26.37 (5), 26.29 (s), 24.43 (5), 20.89 (s); “*F NMR (470 MHz,
CDCl3) §-40.98 (d, J = 3.5 Hz). GC-MS (EI) Calcd. for CoHysF50,S, 276.05, found 276.02.
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3. NMR Spectra

7.48
7,48
7.48
7,45
7,44
7. 44
7.43
7,43
7,42
7,41
7,41
7.41

i

__,-".:-._‘ _.SCF3

5

o
S

da

il

e

7,26

500 MHZ, CD‘GI@

1,43

—_— 0,07
—— 0, 00

_~.__-SCF3

[

o
"'\-\.w_.-

2a

-42,77

470 MHz, CDCl,

T T
a -2a

T
-40

T
-8a

-100

-1320

140

-160

-180

-200

Ppn



WA | |
T -SCF5
_.,e[-H_ = 500 MHz, CDCl4
e -
2h
S |
LI TTrrr17 L L L L L T L L L L L
T.5 7.0 6.5 6.0 -5 5.0 -5 4.a 3.5 3. 2.5 Z.0 1.5 .a a.5 o. pp:
= = 2 Sze £
7 R b H o
,,-».,-:::]/,SCF-_;
| p 125 MHz, CDCI
Me™ :
2b
. .
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
145 140 135 130 125 120 115 110 1085 o0 8% a0 BS a1 k] T BE &0 55 1) 4s 4o as g 25 20 15 10 &5 o FEm



-43,22

. BCF3
e~ 470 MHz, CDCl,
2b
' ' r 20 —an “fn | -ao 100 120 140 150 180 200 |_:||_:|.'I|
4 2
1 I
’.-".‘;1.: __,SCF:.)
-“J!"n J::;J 500 MHZ, CDC';
{Bu -
2c
I h i L, L
P g
%5 .0 a5 8.0 55 50 4.5 %5 20 25 2¢ L5 13 0.5 )



-42, 59

____,-":_;:,_:. - SC F:i
o ,Lxg- 470 MHz, CDCl;
v -
2c
T T T T T T T T T T T T T T T T T T T T T T
o -20 —-4a -&0 ~80 -100 -12a -140 -160 -180 -Z00 ppa

el L K L - =
WV i ooy O O R O o O L w
o e i g g i i

=
T
_'_f"_
k..
—— 0,08

SCF,

e
T
-

. 500 MHz, CDCl,

T T T T T T T T T T T
T.5 7.0 6.5 b.O 5.5 5.0 4.5 4.3 3.5 .o Z.5 Z.0 1.5 1.0 a.5 ppn
— i e
o i o
- - B




= 2 ERIE 1 by iy
& ® Houd EH .;.hf :
TTT W i

~._ _SCF,
125 MHz, CDCI,4

«LLMW (STRTVURNE ISP RORPTNPRTIFTH R

T T T T T T T T T T T T T T
2o 20 190 18D 1T 0 150 L4013 I3 10 L@ BN W 60 S0 40 EU- w0 T
# (ppmd

=43, M4

__.-*'.:_\-_:‘_L _.SCF'_;
470 MHz, GDCl5

o

MeO™ ™
2d

T T T T T T T T T T T T T T T T T T
o -20 —aa -&0 -80 -1 -12a -144 - 1640 -180 —-Z040 pp=n



1,87
e
s
t— 7,64
7,26
314
T,
T, 11

L, 54

5, _-SCF3
ﬂ e 500 MHz, CDCl.
F ety
2e
1 |
' I”T!E””‘.'.I-:lll 6‘5 I:IE EIE EIJ le!& ..IEI 3‘: EI!] ZIE ll:l 1‘5 IE !lls Iplp.;
H 2R
N A i
A -3CF5
l_ L 125 MHz, CDCl4
Fd e .
2e
L i ——
"-‘: L] 'rln Iéﬂ 130 173 Fi | 5 |:I|n I‘Iﬂ Ic‘ e 1 : Qlﬂ A Ir f!l-} "-Inu J." %IG- ?I1 ||n -:I}- - :n

T mrmh



L3 "g0-—

LE ' EF-——

470 MHz, CDCl,

pp=a

100 -12a -140 150 -180 -Z040

T
-80

T
—-4a

T
-20

L —

Ls Tl —

500 MHz, CDCI,

3"

"
85 "
(LR

Vi
¢

pp=



o] %l
BE*EL

125 MHz, CDCl,

L

50

a0 :1e]

100

1E0 15 140 130 z

170

200 130

o

58Ik ——

470 MHz, CDCl,

pp=

—qd -&0 -80 — 10D -120 -140 - 160 —180 —Z00

—20



sempe = =
H’T‘Q:H/SCFEI
Ji P 500 MHz, CDCl;
B ~F '
29
OB B L B B BB L B B R B B B LR B RN LR HL E R B L N N
7.5 7.4 6.5 -] 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 a.5 pp=m
i
PRDEREEEY mm
sianaang i
b b L
/’J:Q'\/SCFB
ﬂ P 125 MHz, CDCl,
By
2g

ll\l

20 200 190 130 170 10 150 40 130 120 114

163 90 |0 70 &0 =i 40 W 0 ] o -10
1 ()



pp=

ant—

-140 160 -180 -2040

-12a

SL B ——

470 MHz, CDCl,

EL"

WL
aLt
[T
6L
| ta"
f 5z

_SCF,
20

Lz

Lz

h—

—{ Lz
: L2

8z

62

i P R T T

0.0 ppm

.5

500 MHz, CDCl,




[

-42.71

. _SCF,

et

»
P
o

2h

. 470 MHz, CDCl,
NH;

T T T T T T T T T T T T T T T
o -Z0 —4a -&0 —-80 oo -1Za -140 1ED -180 -200 pp:
iy 1 ot 2E
A, ~SCF3
= 500 MHz, CDCl,
HzN T
2i
T T T T T T T
.a B.5 6.0 5.5 5.0 4.5 [ 5 z.




-44 .43

._.SCF4
A 470 MHz, CDCl;
HoN ™
2i
30 35 0 : _én 7 20 -
@ oo F;:j Tl
|V e \/
. SCF
P 500 MHz, CDCl-
=" “NHCOPh
2j
u
5'3 I E!-J ! '.II!I E!' I:IIZ -J! C!-J



165,3%

i

. SCF;
ﬂ . 125 MHz, CDCl3
=~ “NHCOPh
2j
T T T T T T T T T T T T T T T T T
180 170 160 50 140 130 1z0 110 100 50 8a Ta &0 50 40 30
. _-SCF3
ﬂ ) 470 MHz, CDCl3
" “NHCOPh
2
T T T T T T T T T T T T
a -z0 -40 —B0 -BO -100 -120 -140 160 -180 -Zo0



§.1%
% I8

e

<
e 8.27

=

.27
7. 84
T.82
7. 26
1.5%

SCF;

3
| 500 MHz, CDCl,
O,N
2k
l I A AL
!.*:- !.-:- "ls "l-: hls ul:\ 5:=- s'c -:Js -:.Ic 3I5 3I[: 2I5 zl:r ]I=- ]I:- :uls I ppn

= BhUASE®

3 #ddna 5
B J5
| QTSCFj
P 125 MHz, CDCl,4
0N
2k

Lo o . . o P . . . . . . . . P
2m amn 1an 180 1m 1Fi (1] a0 (=] 2 m [ 1] m fa m BN L1l Lot 3 o imn L] =1r



SCF;

470 MHz, CDCl,

O,N

2k

00 0-———
Lot —

P33T

A

SCF;
©/ 500 MHz, CDCl,

"'H-..I

u
=
o - e

bk

NOs
2|

A

R




- -
- .
S

Cr

_SCF,

143, &0

125 MHz, CDCl,

NOs
21
, bl Il
EI:.EI Zé:I 1;( 1;-3 'I.;:l '.Iéc 1;'3 'I.';:l '.é:l 12'( 1::.':! 'Lé:l 5':1 EIE TIC EI'J EI:I 4'( 3":! ZI:I 'I.IC ' ppm
[.—ﬂ"-‘:\_e.:__j/_.SCF'_;
HT:" 470 MHz, CDCI,4
NO.
2
T T T T T T T T T
-0 -45 -5 -55§ -&0 -&5 -70 pp=



0,07

. -SCF;
» 500 MHz, CDCl,
=T UND;
Zm
I Elﬂ '|'I= TIE 6‘5 él:l :IE Elﬂ ﬂls I:!':” 3‘5 3‘:! 2I5 EI:I llE I:l :ll: IFF'I

-41,21

| 470 MHz, CDCI,

T T T T T T T T T T T
o -Z0 -4a -&0 -80 -100 =120 -140 - 160 -180 -Z00 pp:



i sC Fﬂ

[I [ 500 MHz, CDCl;
=~ “COOH

2n

.57

1

0,07

T T T T T T T T
8.5 8.0 T.5 7.0 E.5 6.0 5.5 E.0 -5 . O 3. - 1.5 1 0.3 pp=m
o (e
= ===
S
El FTEE z P
g dddAasrsagad e
\.*.4
,-SCF3
| I 125 MHz, GDCl,
~# “COOH
2n
P U o P S M e 8 Nt o '} e o
T T T T T T T T T T T T T T T T T T T
=l 2 190 180 Lo 1w 1Ay 14¥ 1y bR 110 1 (14 wu ko au =0 10 3 L}



0z 1e-——

470 MHz, CDCl,

B0 00—

9" e

SeCF,
©/ 500 MHz, CDCl,

i ]

Fem




=-3§.11

SeCFy
@ 470 MHz, CDCl,

2o

4
5
&

= e e B
E T T

EE e e

N\

SCFs
500 MHz, CDCl;,

2p

1
=158

1
=128

1
-148




. -~
e

. o
P
e e

2p

SCF,

125 MHz, CDCl4

w

a

T

T T T T T T T T T T T T T T T T T T
=i N0 (] L] 170 L] ind 4 L L imn il 0 an 1] e ] L] N a0 20 in i (1]
B3 ET ]
=
-
e
-
I
_;_‘:':-'\"m .-'-::‘.:_‘_,.SCF-_;
[ H P 470 MHz, CDCl;
e e .
T T T T T T T T T T T T T T T T T T T
o -Z0 —40 -&0 -80 -100 -1Z0 -140 -1&0 -180 -200

pp=



e
M
—SCF; 500 MHz, CDCl,
s
q
,U_L .
. I 'I'.{I EI!‘ {-.0 5.5 5.8 i:!- 4.9 1.5 3.0 2.5 2.4 1 .:'CI III.I!‘ .pp'.-

.12

i3

Fi

2

ki

3
771,17
e ML BT

an o am

— I
<
s
e

N
©:S?—SCH 125 MHz, CDCl,

20

wwmwwm%

Ll La Ll o L3 L] " L w v i v Ll il Ll L 1 o L
218 200 1%0 180 1TO 160 130 140 130 120 110 100 %0 B0 O &0 S0 40 20



a
W 80*0-—— Fo
re— “
-] I5
L = o
1
i
o
-
&
|
=
i n
-
-] =
- * [ ed
f
in
[ed
o
| =
i =
m
(=] i
1 [
= = ™
|
a
[ w
&
- =
f n
-
H Le
- wn
i
Q
in
=] [
o 3
W J .
m [
. [=] I
1 E_.-IJ_.UI - O o
- = —— L o L
"8 - I ]
(8]
- ZEL = =
EE'L L} L=
ﬂ - £e ﬁ./.W W "
- EE°L
w i VE'L = -0t
\—/; 65 ny.rn = L
ER T
e ELL w =
=7 Ty i
wLL G -
e GLOL 7] [
= ETars
JL°L \ =
19 8-, & Fo
—_—
15— T
- £ ] —



Fed o DInean
df g
v
""I—-"“Q,‘\-. ,SCF3
l\ _N 125 MHz, CDCl,
2r

MH"M

sl ®e 1 10 170 I8 G610 10 1%

T
iio

T
il

- R T A - T R TR ¢
1 oo
. _-SCF5
=N 470 MHz, CDCl,
2r
T T T T T T T T T r T
1] -0 -40 -E0 -BD -10d0 120 =140 - 160 -180 -200 PET



| ||
- SCF5
leT?N 500 MHz, CDCl,
Me
2s

—, 10

.3 o { T.0 s & 5.5 1] 4.% 4.0 3. 2.3 :1 -5 - -4
¥ A W
=3 2 NENE =X .
EEE -]
i & A%d o rrid ;
R I i i
. -SCFy
|
N “TM?N 125 MHz, CDCl,
Me
25
L«MMMLL«J A
11‘.0 illllfl l'gO l!l'.-ﬂ 1Tt lt:.{l ll'r;'r J‘Ii{r 1&?} 1‘% il . 1r00 ) 9‘} 3‘? ':(' EIU EIU 3‘3 3‘0 lIIZ ll.'l —Il('



-40.97

WSCF:;

M 470 MHz, CDCl,

412

7.3
{1.11
T 7.26

SCF,
500 MHz, CDCl,

2t

154

[ A5 )




LASYRETE
dezuedng Erg
i e e

SCF;
125 MHz, CDCl,

2t

—33

T T T T T T T T T T T T T
210 220 R 120 170 18} LEQ 40 12 10 e 1 o0 20 ™ ED 50 4n
1L (coad

w2 1
SCF5
470 MHz, CDCI,
2t
T T T T T T ¥ T v T T T ¥ T T T T
% -20 %0 -6 # -100 20 140 @ -180 w8



7.26
3. 87
3.86
3. 8%

-
3.07
.{3.;1.
1.0%
— ¥

no”~~SCFs 500 MHz, cDCI,

2u

FHRS 5oM ] K
i W :
T SCFE
HO™ =7 125 MHz, CDCl
2u

20 e i i 1% B 10 e £ €] i L0 o 23 il =14 =} E3 2 -4 il o L}
Ml



—_—dd, 13

Ho”~-°CFs 470 MHz, CcDCI,
2u
T T T T T T T T T T T T T
8 20 ] '] 7] 100 120 1an 160 180 208 pe=
=z - azsgas =
g i Y o <
| | WY

SCF:
HooC” ~~""""% 500 MHz, CDCl,

v




1T 17

T
T G
=3

. _SCF,
HOOC™ ™"~ " 425 MHz, CDCI;
2v

T T T T T T T T T T T
0 0 1@ 180 1T Led 50 9 B3 1W 1l o o0 o L 1] 0 0 al zn Lo o 'l

1 (nped
o _3CF3
Hooc” """ 470 MHz, CDCI,
v



T.18

HS (CH;):COOH
Y 500 MHz, CDCI,

SCF,
2w
7.5 T.0 B 5 &.0 5.5 5.8 4.5 4.8 3.5 3.8 2.8 6.5 = -]
K H Ef
? ;;;: F_s-‘?ﬁ ggE &S 553&98573
£ EEW Z88  @gdECEs)
| il 7 g g

HS (CH,),COCH
\/\E 125 MHz, CDCl,4
CF;

2w

—T — T T T T T T T T T T
20 200 1%0 180 1w 8r 18 10 13 130 1o 103 o Bl T ED 50 #
f1 (rpm)



48, ¥
=40, 9

-~

Hs\/\'/{cﬁmcoon

470 MHz, CDClI4
SCF4
2w
:! ;ﬁ -:ﬂ hﬂ -.Iﬂ ) - fllﬂﬂ i -1I2ﬂ ’ -tllﬁ ) - 1"5 i 'Ipaﬂ i -!'ﬂﬂ




