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| - General considerations

Reagents were purchased and used without further purification. Flash chromatography
was performed using silica gel (230—400 mesh) as stationary phase. The bromination
reaction of enones for obtaining the 5-bromo enones 2a—d was described in reference 1.
The amination reaction of the 5-bromo enone 2a for obtaining the 5-bromo enaminones 3a—f
was reported in reference 2. The pyrazoles 1a—j, were synthesized in accordance to the
reference 3. '"H NMR spectra were recorded on a Bruker Avance Il at 400 MHz using TMS
as the internal standard. Chemical shifts & are quoted in parts per million (ppm), and coupling
constants J are given in hertz (Hz). 3C NMR spectra were recorded at 100 MHz in CDCl;
solutions. ®F NMR spectra were recorded at 565 MHz in CDCl3 solutions on a Bruker Avance
lIl spectrometer. The low-resolution mass spectra were recorded on a GC-MS Agilent 5975B
using El mode (70 eV) and high-resolution mass spectra (HRMS) were recorded on an ESI-
TOF mass spectrometer for the oil products. All melting points were determined on a melting
point apparatus and are uncorrected. The CHN microanalyses were performed for the solid
compounds and they are within £0.4 for all nuclei. Single crystal X-ray diffraction was
recorded in a diffractometer equipped with a four circles KAPPA goniometer, PHOTON 100
CMOS array detector, graphite monochromator, and Mo-Ka (A= 0.71073 A) radiation source.

The structure refinement was performed using the crystallographic software package WinGX
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from the SHELXS-97 and SHELXL-97 software.# Acetonitrile and dichloromethane were

dried and purified by distillation as described by Perrin procedures.®

Il - Experimental Procedures

General procedure for the synthesis of 1-(3-alkoxy-5-(trifluoromethyl)-2,3-
dihydrofuran-3-yl)-1H-pyrazoles 4 and 5. Pyrazoles 1a—j (0.5 mmol) were added to the
mixture of potassium carbonate (0.069 g, 0.5 mmol) in anhydrous acetonitrile (4 mL) and the
mixture was kept under stirring at room temperature for 20 min. Then, a solution of the 5-
bromo enones 2a—-d (0.6 mmol) in acetonitrile (1 mL) was added dropwise to the reaction
vessel and the mixture was refluxed for 2 h. The solvent was removed under reduced
pressure and to the residue was added chloroform (20 mL). The solution was filtered to
remove the potassium bromide and the solvent was evaporated under reduced pressure.
Dark oils were obtained, which were purified by a flash column chromatography using silica

gel (230-400 mesh) and chloroform as the eluent.

1-(3-Methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-3-(trifluoromethyl)-1H-pyrazole (4a).
CFs Brown oil (0.084 g, 55% vyield). 'TH NMR (400 MHz, CDCI;): 5 7.87-7.86

/ A\ (m, 1H), 6.58 (d, 1H, J = 2.4 Hz), 5.71-5.70 (m, 1H), 3.52-3.49, 3.48-3.45

N/

o (dm, 1H, J = 18.2 Hz), 3.35-3.32, 3.31-3.28 (dm, 1H, J = 18.2 Hz,) 3.28
~
)
0™ “CF; (s, 3H). 13C NMR (100 MHz, CDCls): & 144.8 (q, 2Jc.r = 38.6 Hz), 143.1
(q, 2Jor = 38.7 Hz), 130.1, 121.00 (q, 'Je.r = 265.3 Hz), 118.1 (q, "Jor = 266.3 Hz), 117.4,

104.7 (q, 3Jor = 3.0 Hz), 104.5 (q, 3Jc.r = 2.0 Hz), 51.3, 41.4. GC-MS (EI, 70 eV): m/z (%) =

4 WinGX Program version 1.80.05 Single Crystal X-Ray Diffraction Data, Farrugia L. J., J. Appl. Cryst., 1999,
32, 837.

5 Perrin, D. D.; Armarego, L. F. Purification of Laboratory Chemicals, 3rd ed.; Pergamon Press: New York,
1996.



302 (2) [M*], 287 (29), 271 (19), 223 (3) 167 (100), 151 (68). HRMS (ESI*): m/z calcd. for

C1oHsFsN20O2Na [M+Na]* 325.0388, found 325.0410.

1-(3-Methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-4-methyl-3-(trifluoromethyl)-1H-
pyrazole (4b).
CF; Brown oil (0.133 g, 84% yield). "H NMR (400 MHz, CDCl,): 5 7.66 (s, 1H),

Y 5.69-5.67 (m, 1H), 3.50-3.47, 3.46-3.43 (dm, J = 18.2 Hz, 1H), 3.28 (s,
Ve

N
o 3H), 3.30-3.27, 3.26-3.23 (dm, J = 18.2 Hz, 1H), 2.17 (s, 3H). 13C NMR
- N
(@]

CF3 (100 MHz, CDCly): 5 143.1 (q, 2Jc.r = 39.6 Hz), 142.9 (q, 2Jc.r = 38.7 Hz),
129.3, 121.6 (q, "Jor = 266.3 Hz), 118.1 (q, "Jer = 265.3 Hz), 117.4, 115.7, 104.6 (q, 3Jcr
= 3.0 Hz), 51.2, 41.2, 8.1. GC-MS (El, 70 eV): m/z (%) = 316 (2) [M*], 301 (13), 285 (18),
151 (58), 167 (100), 151 (58). HRMS (ESI*): m/z calcd. for Cq1H:oFgN,O.Na [M+Na]*

339.0544, found 339.0527.

1-(3-Methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-5-methyl-3-(trifluoromethyl)-1H-
pyrazole (4c).

CF3 Brown oil (0.136 g, 86% yield). '"H NMR (400 MHz, CDCl;): 6 6.34 (s, 1H),
/@{1 5.73-5.71 (m, 1H), 4.02-3.99, 3.97-3.94 (dm, J = 18.5 Hz, 1H), 3.36 (s,
e \ 3H), 3.28-3.25, 3.23-3.20 (dm, J = 18.5 Hz, 1H), 2.50 (s, 3H). 3C NMR

O™ "CF3 (100 MHz, CDCl;): 6 142.9 (q, °Jcr = 38.8 Hz), 142.4, 1421 (q, ?Jcf =
38.6 Hz), 121.2 (q, 'Jcr = 266.7 Hz), 119.1, 118.1 (q, "Jc.r = 266,70 Hz), 106.5, 104.3 (q,
3Jcr=4.0Hz), 51.3, 39.2, 12.9. 19F NMR (565 MHz, CDCl,): 6 -62.6 (CF3), -69.8 (CF3). GC-
MS (El, 70 eV): m/z (%) = 316 (2) [M*], 301 (22), 285 (17), 167 (100) 151 (63). HRMS (ESI*):

m/z calcd. for C41H11FeN202 [M+H]* 317.0724, found 317.0716.



5-Ethyl-1-(3-methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-3-(trifluoromethyl)-1H-
pyrazole (4d).

CF, Brown oil (0.107 g, 65% yield). 'H NMR (400 MHz, CDCl,): 5 6.39 (s,

\/[—\{q 1H), 5.73-5.71 (m, 1H), 4.07—4.04, 4.02-3.99 (dm, J = 18.6 Hz, 1H),
Ve

o 3.35 (s, 3H), 3.26-3.23, 3.21-3.18 (dm, J = 18.6 Hz, 1H), 2.89 (q, J =
~
7\
0= “cF, 7.5 Hz, 2H), 1.29 (t, J = 7.5 Hz, 3H). 13C NMR (100 MHz, CDCly): &

148.8, 143.0 (q, 2Jc.r = 39.6 Hz), 142.0 (q, 2Jc.r = 38.6 Hz), 121.3 (q, 'Jo.r = 265.3 Hz), 119.2,
118.1 (q, "Jor = 266.3 Hz), 104.7, 104.3 (q, 3Jcr = 4.0 Hz), 51.2, 39.0, 20.1, 12.9. GC-MS
(El, 70 eV): m/z (%) = 330 (3) [M*], 315 (20), 299 (15), 167 (100), 151 (44). HRMS (ESI*):

m/z calcd. for C42H12FeN20, [M+H]* 331.0881, found 331.0890.

1-(3-Methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-5-propyl-3-(trifluoromethyl)-1H-
pyrazole (4e).
CFs Brown oil (0.107 g, 62% yield). '"H NMR (400 MHz, CDCls): 5 6.37 (s,

w 1H), 5.73-5.71 (m, 1H), 4.05-4.02, 4.01-3.98 (dm, J = 18.5 Hz, 1H),
Ve

o 3.35 (s, 3H), 3.27-3.24, 3.22-3.19 (dm, J=18.5 Hz, 1H), 2.82 (t, J =
~ h
\

O CF, 6.9 Hz, 2H), 1.70 (sext, J = 7.9 Hz, 2H), 1.01 (t, J = 7.4 Hz, 3H). 13C

NMR (100 MHz, CDCls): & 147.3, 143.0 (q, 2Jc.r = 39.6 Hz), 142.0 (q, 2Jc.r = 38.6 Hz), 121.2
(@, Jer = 265.3 Hz), 119.5, 118.1 (q, "Je.r = 266.3 Hz), 105.2, 104.3 (g, *Jo.r = 4.0 Hz), 51.2,
39.1, 28.6, 22.0, 13.8. GC-MS (El, 70 eV): m/z (%) = 344 (3) [M*], 329 (20), 313 (13) 167
(100), 151 (38). HRMS (ESI*): m/z calcd. for Cq3HisFgN2O, [M+H]* 345.1034, found

345.1037.



5-Butyl-1-(3-methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-3-(trifluoromethyl)-1H-
pyrazole (4f).

CF4 Brown oil (0.118 g, 66% yield). '"H NMR (400 MHz, CDCl;): 5 6.38
/ \N (s, 1H), 5.73-5.71 (m, 1H), 4.06—4.03, 4.02-3.99 (dm, J = 18.5 Hz,
0 1H), 3.35 (s, 3H), 3.27-3.24, 3.22-3.19 (dm, J = 18.5 Hz, 1H), 2.85
0 > cF, (4, J=7.0Hz, 2H), 1.66 (qui, J =7.7 Hz, 2H), 1.43 (sext, J = 7.6
Hz, 2H), 0.95 (t, J= 7.3 Hz, 3H). 13C NMR (100 MHz, CDCl;): 5 147.5, 143.0 (q, °Jc.r = 39.6
Hz), 142.0 (q, 2Jc.F = 38.6 Hz), 121.3 (q, 'Jc.r = 265.3 Hz), 119.1, 118.1 (q, "Jc.r = 266.3 Hz),
105.1, 104.3 (q, 3Jc.r = 4.0 Hz), 51.2, 39.0, 30.8, 26.3, 22.4, 13.7. GC-MS (El, 70 eV): m/z
(%) = 358 (1) [M*], 343 (17), 327 (10), 166 (100), 151 (29). HRMS (ESI*): m/z calcd. for

C14H17FsN20, [M+H]* 359.1194, found 359.1191.

5-Isobutyl-1-(3-methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-3-(trifluoromethyl)-1H-

pyrazole (4g).
CFs Brown oil (0.108 g, 60% yield). "H NMR (400 MHz, CDCl;): 6 6.36 (s,

w 1H), 5.73-5.71 (m, 1H), 4.08—4.05, 4.03—4.00 (dm, J = 18.6 Hz, 1H),
Ve

o 3.34 (s, 3H), 3.26-3.23, 3.21-3.18 (dm, J = 18.6 Hz, 1H), 2.77 (dd, J

o CF; =15,4;7.1 Hz, 1H), 2.68 (dd, J = 15,4; 7.2 Hz, 1H), 1.99 (non, J = 7.2

Hz, 1H), 0.98 (d, J = 6.6 Hz, 3H), 0.97 (d, J = 6.6 Hz, 3H). 13C NMR (100 MHz, CDCl;): &
146.4, 143.0 (q, 2Jo.r = 39.6 Hz), 142.0 (q, 2Je.r = 38.6 Hz), 121.3 (q, "Jor = 265.3 Hz), 119.2,
118.1 (q, "Jor = 266.3 Hz), 106.0, 104.3 (q, 3Jor = 4.0 Hz), 51.2, 39.0, 35.7, 28.1, 22.4. GC-
MS (El, 70 eV): m/z (%) = 358 (1) [M*], 343 (20), 327 (10) 166 (100), 151 (34). HRMS (ESI*):

m/z calcd. for C14H17FsN20, [M+H]* 359.1194, found 359.1191.



1-(3-Methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-3-(trifluoromethyl)-1,4, 5, 6-

tetrahydrocyclopenta[c]pyrazole (4h).

Q—( Yellow solid (0.127 g, 74% yield). Mp: 65-68 °C. 'H NMR (400 MHz,
N
Ve
5 N CDCl,): 8 5.69-5.67 (m, 1H), 3.57-3.54, 3.53-3.50 (dm, J = 18.3 Hz,
e

%O}\C% 1H), 3.31 (s, 3H), 3.31-3.28, 3.26-3.23 (dm, J = 18.3 Hz, 1H), 2.99—

2.84 (m, 2H), 2.71-2.67 (m, 2H), 2.60-2.54 (m, 2H). 3C NMR (100 MHz, CDCl,): 5 152.7,
142.9 (q, 2Jc.r = 39.5 Hz), 137.8 (q, 2Jc.r = 38.7 Hz), 126.2, 121.4 (q, "Jo.r = 265.3 Hz), 118.2
(Q, "Jo.r = 266.3 Hz), 117.8, 104.5 (q, 3Jc.r = 3.96 Hz), 51.1, 41.4, 30.4, 26.4, 22.4. GC-MS
(El, 70 eV): m/z (%) = 342 (1) [M*], 327 (3), 311 (9), 166 (100), 151 (23). Anal. calcd. for

C13H12FeN202: C, 45.62; H, 3.53; N, 8.19%. Found: C, 45.89; H, 3.72; N, 7.97%.

1-(3-Methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-3-(trifluoromethyl)-4, 5,6, 7-
tetrahydro-1H-indazole (4i).
CFj Brown oil (0.121 g, 68% yield). 'TH NMR (400 MHz, CDCl3): 6 5.71-5.69

Q/_(N (m, 1H), 3.88-3.85, 3.83-3.80 (dm, J = 18.4 Hz, 1H), 3.34 (s, 3H),

0 3.26-3.23, 3.21-3.18 (dm, J = 18.4 Hz, 1H), 2.91-2.75 (m, 2H), 2.60—-
\
O

CF3 2.57 (m, 2H), 1.80—1.74 (m, 4H). 13C NMR (100 MHz, CDCls): 5 142.9
(@, 2Jor = 39.5 Hz), 141.8, 139.8 (q, 2Jor = 38.7 Hz), 121.8 (q, "Jo.r = 265.3 Hz), 118.8,
118.2 (q, WJe.r = 266.3 Hz), 116.9, 104,3 (q, 3Jc.r = 4.0 Hz), 51.1, 39.6, 23.4, 22.4, 22.1, 20.2.
GC-MS (El, 70 eV): m/z (%) = 356 (1) [M*], 341 (6), 325 (8), 166 (100), 151 (23). HRMS

(ESI*): m/z calcd. for C14H14FsN2O,Na [M+Na]* 379.0854, found 379.0840.



1-(3-Methoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-3, 5-dimethyl-1H-pyrazole (4j).
Brown oil (0.075 g, 57% vyield). '"H NMR (400 MHz, CDCls): 5 5.85 (s,
/ >N 1H), 5.68-5.66 (m, 1H), 3.82-3.79, 3.77-3.74 (dm, J = 18.2 Hz, 1H),
/0124 \ 3.31 (s, 3H), 3.24-3.21, 3.19-3.16 (dm, J = 18.2 Hz, 1H), 2.37 (s, 3H),
O™ "CFs3 221 (s, 3H). 13C NMR (100 MHz, CDCl5): 5 148.8, 142.8 (q, 2Jc.r = 38.6
Hz), 141.5, 118.4, 118.3 (q, 'Jc.r = 266.3 Hz), 108.5, 104.2 (q, 3Jcr = 4.0 Hz), 50.8, 40.25,
13.6, 12.9. GC-MS (El, 70 eV): m/z (%) = 262 (3) [M*], 247 (40), 231 (15), 166 (100), 151

(35). HRMS (ESI*): m/z calcd. for C11H13FsN,O,Na [M+Na]* 285.0827, found 285.0812.

1-(3-Ethoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-5-methyl-3-(trifluoromethyl)-1H-
pyrazole (5a).

CF, Brown oil (0.125 g, 76% yield). '"H NMR (400 MHz, CDCI3): 5 6.33 (s,
/ \N 1H), 5.71-5.69 (m, 1H), 4.07-4.04, 4.02-3.99 (dm, J = 18.5 Hz, 1H),
«_O \ 3.64-3.55 (m, 2H), 3.25-3.22, 3.21-3.18 (dm, J = 18.5 Hz, 1H), 2.47 (s,
6] CF; 3H), 1.25 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCIl3): 5 142.7 (q,
2Jcr = 38.8 Hz), 142.7, 141.8 (q, 2Jc.F = 38.6 Hz), 121.2 (q, "Jc.r = 266.7 Hz), 118.8, 118.1
(9, 'Jcr = 266.70 Hz), 106.5, 104.2 (q, 3Jcr = 4.0 Hz), 60.2, 39.3, 14.8, 12.9. GC-MS (El, 70
eV): m/z (%) = 330 (2) [M*], 301 (39), 285 (30), 180 (47), 153 (100), 151 (71), 131 (42).

HRMS (ESI*): m/z calcd. for C4,H43FgN2O, [M+H]* 331.0881, found 331.0890.

5-Methyl-1-(3-propoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-3-(trifluoromethyl)-1H-
pyrazole (5b).

CF, Brown oil (0.138 g, 80% vield). '"H NMR (400 MHz, CDCl5): 5 6.33 (s,

ﬂ 1H), 5.71-5.70 (m, 1H), 4.08-4.05, 4.04—4.01 (dm, J = 18.5 Hz, 1H),
s

_~_O \ 3.561-3.45 (m, 2H), 3.26-3.23, 3.21-3.18 (dm, J = 18.5 Hz, 1H), 2.47
O

CFs3 (s, 3H), 1.63 (sext, J = 7.4 Hz, 2H), 0.93 (t, J = 7.5 Hz, 3H). 13C NMR



(100 MHz, CDCL3): 5 142.8 (q, 2Jc.r = 38.8 Hz), 142.1, 141.7 (q, 2Jcr = 38.6 Hz), 121.2 (q,
1Jc.r = 266.7 Hz), 118.8, 118.1 (q, "Je.r = 266.70 Hz), 106.4, 104.2 (q, 3Jc.r = 4.0 Hz), 66.0,
39.1, 22.5, 12.9, 10.5. GC-MS (EI, 70 eV): m/z (%) = 344 (2) [M*], 301 (49), 285 (48), 153
(78), 151 (100), 131 (37). HRMS (ESI*): m/z calcd. for C13H1sFsN20, [M+H]* 345.1037, found

345.1032.

1-(3-Butoxy-5-(trifluoromethyl)-2, 3-dihydrofuran-3-yl)-5-methyl-3-(trifluoromethyl)-1H-
pyrazole (5c).

CF4 Brown oil (0.119 g, 66% yield). '"H NMR (400 MHz, CDCl;): 5 6.33
| \N (s, 1H), 5.71-5.70 (m, 1H), 4.07-4.04, 4.03—4.00 (dm, J = 18.5 Hz,
“~_O X 1H), 3.56-3.48 (m, 2H), 3.26-3.23, 3.21-3.18 (dm, J = 18.5 Hz),
O” “CF; 2.47 (s, 3H), 1.59 (qui, J = 6.8 Hz, 2H), 1.38 (sext, J = 7.6 Hz, 2H),
0.89 (t, J = 7.4 Hz, 3H). 13C NMR (100 MHz, CDCl;): 5 142.8 (q, °Jcr = 38.8 Hz), 1421,
141.7 (q, 2Jcr = 38.6 Hz), 121.2 (q, "Jcr = 266.7 Hz), 118.8, 118.1 (q, "Jcr = 266.70 Hz),
106.4, 104.2 (q, 3Jc.r = 4.0 Hz), 66.1, 39.2, 31.2, 19.1, 13.6, 12.9. GC-MS (El, 70 eV): m/z
(%) =352 (2) [M*], 301 (43), 285 (45), 153 (64), 151 (100), 131 (34). HRMS (ESI*): m/z calcd.

for C14H17FeN202 [M+H]* 359.1194, found 359.1205.

General procedure for the synthesis of 4-(amino)-1,1,1-trifluoro-5-(5-methyl-3-
trifluoromethyl)-1H-pyrazol-1-yl)pent-3-en-2-ones (6a-i). Pyrazoles 1b-c/1i-j (0.5 mmol)
were added to a mixture of potassium carbonate (0.069 g, 0.5 mmol) in anhydrous
acetonitrile (4 mL) and the mixture was stirred at room temperature for 20 min. Then, a
solution of the 5-bromo enaminones 3a—f (0.6 mmol) in acetonitrile (1 mL) was added
dropwise to the reaction vessel and the mixture was refluxed for 5 h. The solvent was

removed under reduced pressure and to the residue was added chloroform (20 mL). The



solution was filtered to remove the potassium bromide and the solvent was evaporated under
reduced pressure for obtaining solid products, which were purified by recrystallization from

hexane.

(E)-4-(Dimethylamino)-1,1, 1-trifluoro-5-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl) pent-3-
en-2-one (6a).

cF,  Brown solid (0.115 g, 70% vyield). Mp: 126-129 °C. 'H NMR (400 MHz,

RN CDCLy): 5 6.27 (s, 1H), 5.74 (s, 2H), 5.35 (s, 1H), 3.19 (br s, 6H), 2.40 (s,
N | 3H).3C NMR (100 MHz, CDCly): 5 175.8 (q, 2Jc.r = 31.8 Hz), 162.4, 141.9,
Fo | "~ 141.7 (q, 2Jc.r = 39.8 Hz), 121.4 (q, "Je.r = 266.7 Hz), 117.7 (q, "Jo.r = 289.6
o Hz),104,3 (q, 3Jor = 2.0 Hz), 88.7, 46.2, 41.5, 10.8. 19F NMR (565 MHz,

CDCl3): 6 -62.2 (CF3, pirazole), -76.9 (CF3, enaminone). GC-MS (El, 70 eV): m/z (%) = 329
(2) [M*], 260 (14), 179 (100), 110 (39). Anal. calcd. for C4,H3F¢N3O: C, 43.78; H, 3.98; N,

12.76%. Found: C, 44.08; H, 4.06; N, 12.84%.

(E)-4-(Diethylamino)-1,1, 1-trifluoro-5-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl) pent-3-
en-2-one (6b).
CFsy White Crystal (0.152 g, 85% vyield). Mp: 70-75 °C. 'TH NMR (400 MHz,

Y CDCls): 5 6.27 (s, 1H), 5.78 (s, 2H), 5.39 (s, 1H), 3.62 (br s, 2H), 3.47 (br s,

Ve

N" 7 2H), 2.40 (s, 3H), 1.28 (br s, 3H), 0.93 (br s, 3H). 3C NMR (100 MHz,
N
. T CDCls): 5 175.6 (g, 2Jc.r = 30.7 Hz), 160.8, 142.0, 141.7 (q, 2Jc.r = 39.8 Hz),
3
o 121.4 (q, WJor = 266.7 Hz), 117.7 (q, "Jor = 289.6 Hz), 104.3 (q, 3Jcr = 2.0

Hz), 88.8, 46.2, 45.4 (br s), 13.4 (br s), 10.7. GC-MS (EI, 70 eV): m/z (%) = 357 (11) [M*],
288 (17), 207 (100), 138 (68), 110 (65). Anal. calcd. for C14H1;F¢N;O: C, 47.06; H, 4.80; N,

11.76%. Found: C, 47.38; H, 4.83; N, 11.74%.
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(E)-4-(Dibutylamino)-1,1, 1-trifluoro-5-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)pent-3-
en-2-one (6¢).

CF3 Brown oil (0.151 g, 73% vyield). 'TH NMR (400 MHz, CDCI5): 5 6.26 (s,
\ ), 5.76 (s, 2H), 5.38 (s, 1H), 3.51 (br s, 2H), 3.38 (br s, 2H), 2.40 (s,
), 1.41-1.25 (m, 8H), 0.87—0.98 (m, 6H). 13C NMR (100 MHz, CDCl5):
\’b/ H 0 175.5 (q, 2Jcr = 30.7 Hz), 160.9, 142.0, 141.7 (q, °Jcr = 39.8 Hz),
121.4 (q, "Jo.r = 266.7 Hz), 117.7 (q, "Jcr = 289.6 Hz), 104.3 (q, 3Jc.F =
2.0 Hz), 88.2, 52.2 (br s), 51.3 (br s), 46.2, 30.9 (br s), 27.5 (br s), 20.2 (br s), 13.6, 10.7.

GC-MS (El, 70 eV): m/z (%) = 413 (16) [M*], 344 (22), 250 (43), 179 (58), 166 (100), 152

(55). HRMS (ESI*): m/z calcd. for CigHasFsNsO [M+H]* 414.1980, found 414.1971.

(E)-4-(Diisobutylamino)-1,1, 1-trifluoro-5-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl) pent-
3-en-2-one (6d).
CFs White solid (0.137 g, 66% yield). Mp: 96-98 °C. 'H NMR (400 MHz,
/[\<N CDCI;): 6 6.26 (s, 1H), 5.67 (s, 2H), 5.39 (s, 1H), 3.47 (br s, 2H), 3.26 (br
N’ NH\ s, 2H), 2.46 (s, 3H), 2.28 (br s, 1H), 1.95 (br s, 1H), 0.95 (br s, 12H). 13C
FAC NMR (100 MHz, CDCl;): 6 175.3 (q, 2Jcr = 30.9 Hz), 161.5, 141.8, 141.5
O (9, 2JcF = 39.8 Hz), 121.4 (q, 'Jcr = 266.7 Hz), 117.8 (q, 'Jc.r = 289.6
Hz), 104.5 (q, 3Jc.F = 2.0 Hz), 88.1, 60.2 (br s), 59.8 (br s), 45.2, 28.9 (br s), 25.5 (br s), 20.0
(br s), 10.9. GC-MS (El, 70 eV): m/z (%) = 413 (9) [M*], 344 (10), 220 (36), 207 (100), 164
(67). Anal. calcd. for C4gH25FgN3O: C, 52.30; H, 6.10; N, 10.16%. Found: C, 52.39; H, 6.19;

N, 10.10%.
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(E)-1,1,1-Trifluoro-5-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)-4-(pyrrolidin-1-yl) pent-3-
en-2-one (6e).

CF, White crystal (0.138 g, 78% yield). Mp: 144-145 °C. '"H NMR (400 MHz,

/ \N CDCl3): 6 6.26 (s, 1H), 5.69 (s, 2H), 5.27 (s, 1H), 3.65 (t, J = 6,4 Hz, 2H),

N’ /3 3.45 (t, J = 6,4 Hz, 2H), 2.42 (s, 3H), 2.06—1.98 (m, 4H). 13C NMR (100

| MHz, CDCl;): 6 175.4 (q, 2Jc.r = 30.9 Hz), 159.7, 141.9, 141.6 (q, 2Jc.F =

F4C
3 39.8 Hz), 121.4 (q, "Jor = 266.7 Hz), 117.8 (q, "Jor = 289.6 Hz), 104.2
(q, 3Jc.r = 2.0 Hz), 88.7, 50.3, 49.9, 47.6, 25.5, 24.5, 10.9. GC-MS (EI, 70 eV): m/z (%) = 355
(6) [M*], 286 (10), 205 (100), 136 (54). Anal. calcd. for C14H4sFsNsO: C, 47.33; H, 4.26; N,

11.83%. Found: C, 47.54; H, 4.26; N, 11.78%.

(E)-1,1,1-Trifluoro-5-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)-4-(piperidin-1-yl) pent-3-
en-2-one (6f).

CF3 White solid (0.131 g, 71% yield). Mp: 148-149 °C. '"H NMR (400 MHz,
CDCI;): 6 6.27 (s, 1H), 5.84 (s, 2H), 5.47 (s, 1H), 3.59 (t, J = 5.2, 4H),
O 2.37 (s, 3H), 1.65-2.67 (m, 2H), 1.54 (br s, 4H). 3C NMR (100 MHz,
\’b/ CDCl3): 6 176.2 (q, 2Jcr = 30.9 Hz), 161.9, 141.9, 141.6 (q, 2Jc.r = 39.8
Hz), 121.3 (q, '"Jor = 266.7 Hz), 117.8 (q, 'Jc.r = 289.6 Hz), 104.3 (q,
3Jcr=2.0Hz), 88.6,50.1, 46.5, 25.7, 23.8, 10.7. GC-MS (El, 70 eV): m/z (%) = 369 (9) [M*],
300 (12), 219 (98), 150 (100). Anal. calcd. for C45H,7FgN3O: C, 48.78; H, 4.64; N, 11.38%.

Found: C, 48.68; H, 4.59; N, 11.31%.
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(E)-1,1,1-Trifluoro-5-(4-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)-4-(pyrrolidin-1-yl) pent-3-
en-2-one (6g).

CFs Brown solid (0.132 g, 74% yield). Mp: 149-151 °C. 'TH NMR (400 MHz,

ﬁ CDCl3): 6 7.66 (s, 1H), 5.63 (s, 2H), 5.22 (s, 1H), 4.02 (t, J = 6,4 Hz, 2H),

N /3 3.39 (t, J = 6,4 Hz, 2H), 2.12 (s, 3H), 2.05-2.03 (m, 4H). 13C NMR (100

- C\[b/N MHz, CDCl;): 6 175.7 (q, ?Jc.r = 31.7 Hz), 160.2, 140.4 (q, ?Jcr = 39.8

3 o Hz), 132.1, 121.9 (q, "Joc.r = 267.4 Hz), 117.9 (q, "Jc.r = 289.4 Hz), 115.7,

88.4, 50.1, 49.8, 49.4, 25.3, 24.6, 8.1. GC-MS (El, 70 eV): m/z (%) = 355 (7) [M*], 286 (11),

205 (100), 136 (62). Anal. calcd. for C14HsFsN3O: C, 47.33; H, 4.26; N, 11.83%. Found: C,

47.36; H, 4.20; N, 11.58%.

(E)-1,1,1-Trifluoro-4-(pyrrolidin-1-yl)-5-(3-(trifluoromethyl)-4,5, 6, 7-tetrahydro-1H-indazol-1-
yl)pent-3-en-2-one (6h).
CF3 White solid (0.138 g, 70% yield). Mp: 136-137 °C. '"H NMR (400 MHz,

% CDCls): 5 5.68 (s, 2H), 5.25 (s, 1H), 3.67 (t, J = 6,4 Hz, 2H), 3.44 (t, J =

N
D 6,4 Hz, 2H), 2.72 (t, J = 6,4 Hz, 2H), 2.56 (t, J = 6,4 Hz, 2H), 2.05-1.97
|

FaC (m, 4H), 1.82—1.71 (m, 4H). 13C NMR (100 MHz, CDCls): & 175.4 (q, 2Jc.

© F = 30.9 Hz), 159.9, 141.8, 138.6 (q, 2Jcr = 35.9 Hz), 122.1 (q, "Jor =
267.7 Hz), 117.9 (q, "Jor = 290.7 Hz), 115.5, 88.7, 50.3, 50.1, 47.3, 25.5, 24.5, 22.3, 22.2,
21.0, 20.1. GC-MS (EI, 70 eV): m/z (%) = 395 (1) [M*], 205 (100), 136 (37). Anal. calcd. for

C14H45FsN3O: C, 51.65; H, 4.84; N, 10.63%. Found: C, 51.45; H, 4.57; N, 10.39%.

(E)-5-(3,5-Dimethyl-1H-pyrazol-1-yl)-1, 1, 1-Trifluoro-4-(pyrrolidin-1-yl)pent-3-en-2-one (6i).
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Brown solid (0.078 g, 52% yield). Mp: 140-141 °C. 'H NMR (400 MHz,
/@(N CDCl3): 5 5.78 (s, 1H), 5.66 (s, 2H), 5.26 (s, 1H), 3.52 (t, J = 6,4 Hz, 2H),
| ,D 3.44 (t, J = 6,4 Hz, 2H), 2.27 (s, 3H), 2.16 (s, 3H), 2.01-1.92 (m, 4H). 13C
FSC?j/ NMR (100 MHz, CDCl3): 5 175.1 (q, 2Jo.r = 30.9 Hz), 161.7, 147.7, 140.6,
© 117.8 (q, 'Jor = 289.6 Hz), 105.7, 88.5, 50.3, 49.8, 47.2, 25.6, 13.5, 10.8.
GC-MS (El, 70 eV): m/z (%) = 301 (1) [M*], 205 (100), 136 (46). HRMS (ESI*): m/z calcd. for

C14H19F3N30 [M+H]* 302.1480, found 302.1492.

Procedure for the synthesis of 5-methyl-3-(trifluoromethyl)-1-((3-(trifluoromethyl)-
1H-pyrazol-5-yl)methyl)-1H-pyrazole (7).

To a solution of hydrazine sulfate (0.130 g, 1.0 mmol) in anhydrous methanol (5 mL),
pyrazole enaminone 6e (0.178 g, 0.5 mmol) was added and the reaction mixture was stirred
under reflux for 24 h. Then, the solvent was evaporated at reduced pressure, and the residue
was dissolved in dichloromethane (10 mL), washed with water (3 x 10 mL), dried under
magnesium sulfate, filtered, and the solvent was removed under reduced pressure, obtaining
a brown solid, which was purified by flash column chromatography using silica gel (230-400

mesh) and chloroform as the eluent.

5-Methyl-3-(trifluoromethyl)-1-((3-(trifluoromethyl)-1H-pyrazol-5-yl) methyl)-1H-pyrazole (7).

CFs Brown solid (0.129 g, 87% yield). Mp: 76-78 °C. 'H NMR (400 MHz,

/ }N CDCL3): 5 12.04 (s, N-H), 6.48 (s, 1H), 6.32 (s, 1H), 5.34 (s, 2H), 2.34
\ _~_cr, (8:3H)."°C NMR (100 MHz, CDCI): 5 142.6 (q, %Jor = 37.9 Hz), 1408,
H§N\I\/l 139.5, 121.9 (q, "Jor = 266.7 Hz), 120.9 (q, "Jo.r = 267.7 Hz), 104.7

(9, 3Jc.r = 1.0 Hz), 103.5, 44.3, 11.1. GC-MS (EIl, 70 eV): m/z (%) = 298 (51) [M*], 149 (100).
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Anal. calcd. for C14H4sFsN3O: C, 40.28; H, 2.70; N, 18.79%. Found: C, 40.83; H, 2.92; N,

18.14%.

Procedure for synthesis of 5-Methyl-1-((1-phenyl-5-(trifluoromethyl)-1H-pyrazol-3-
yl)methyl)-3-(trifluoromethyl)-1H-pyrazole (8).

To a solution of the pyrazole enaminone 6e (0.178 g, 0.5 mmol), in anhydrous ethanol (5
mL), phenyl hydrazine (0.108 g, 1.0 mmol) was added dropwise at room temperature and
the reaction mixture was refluxed for 24 h. After that, the solvent was evaporated at reduced
pressure, and to the residue was added dichloromethane (5 mL) and sulfuric acid 96% (1
mL) and the mixture was stirred at 40 °C for 2 h. Then, the residue was washed with water
(83 x 10mL), dried under magnesium sulfate, filtered, and the solvent was removed under
reduced pressure, to obtaining a brown solid, which was purified by a flash column

chromatography using silica gel (230-400 mesh) and chloroform as the eluent.

5-Methyl-1-((1-phenyl-5-(trifluoromethyl)-1H-pyrazol-3-yl)methyl)-3-(trifluoromethyl)-1H-

pyrazole (8).

CFs Brown solid (0.116 g, 62% yield). Mp: 47-49 °C. 'H NMR (400 MHz,
/ }N CDCLy): & 7.49-7.44, (m, 5H, Ar), 6.67 (s, 1H), 6.31 (s, 1H), 5.37 (s,
L(yca 2H), 2.35 (s, 3H). 13C NMR (100 MHz, CDCl,): 5 147.9, 142.0 (q, 2Jc.r
nLN = 37.9 Hz), 140.5, 138.8, 134.1 (q, 2Jo.r = 38.9 Hz), 129.6, 129.2, 125.7

121.4 (q, "Jor = 266.7 Hz), 119.5 (q, "Jo.r = 268.7 Hz), 108.0 (q, 3Jor
= 2.9 Hz), 104.4 (q, 3Jcr = 2.0 Hz), 47.4, 11.3. GC-MS (EI, 70 eV): m/z (%) = 374 (65) [M*],
225 (100). Anal. calcd. for C44H1sFsN3O: C, 51.34: H, 3.23; N, 14.97%. Found: C, 51.94; H,

3.25; N, 14.55%.
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Procedure for synthesis of 4-((5-Methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)methyl)-
2-(methylthio)-6-(trifluoromethyl)pyrimidine (9).

A solution of sodium hydroxide (0.105 g in 1 mL of water, 1.0 mmol) was added to a
solution 2-methyl-2-thiopseudourea sulfate (0.139 g, 1.0 mmol) in distilled water (3 mL). To
this mixture was added a solution of pyrazole enaminone 6e (0.178 g, 0.5 mmol) in methanol
(7 mL) and the mixture was stirred under reflux for 24 h. Then, the methanol was evaporated
under reduced pressure and the residue was dissolved in dichloromethane (10 mL), washed
with water (3 x 10 mL), dried under magnesium sulfate, filtered, and the solvent was removed
under reduced pressure, obtaining a brown oil, which was purified by a flash column
chromatography using silica gel (230-400 mesh) and chloroform as the eluent.
4-((5-Methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl) methyl)-2-(methylthio)-6-

(trifluoromethyl)pyrimidine (9).

CF, Brown oil (0.037 g, 20% yield). 'H NMR (400 MHz, CDCl;): 5 6.83 (s,

/ }N 1H), 6.40 (s, 1H), 5.40 (s, 2H), 2.55 (s, 3H), 2.32 (s, 3H). 13C NMR (100
NKKYCFB' MHz, CDCl3): 5 174.9, 167.1, 156.9 (q, 2Jc.r = 36.9 Hz), 142.9 (q, 2Jc.r
Nl\fN = 38.0 Hz), 141.4, 121.2 (q, "Jo.r = 266.7 Hz), 120.1 (q, 'Jor = 274.7

S\ Hz), 108.8 (q, 3Jc.r = 3.0 Hz), 104.8 (q, 3Jo.r = 1.0 Hz), 54.1, 14.2, 11.2.

GC-MS (El, 70 eV): m/z (%) = 356 (100) [M*], 206 (80), 163 (27). HRMS (ESI*): m/z calcd.

for C12H11FeN4S [M+H]* 357.0608, found 357.0612.

Procedure for the synthesis of 3-((5-Methyl-3-(trifluoromethyl)-1H-pyrazol-1-

yl)methyl)-5-(trifluoromethyl)-4,5-dihydroisoxazol-5-ol (70).
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A solution of pyrazole enaminone 6e (0.178 g, 0.5 mmol), hydroxylamine hydrochloride
(0.070 g, 1.0 mmol), and pyridine (0.05 mL, 1.0 mmol) in anhydrous methanol (5 mL), was
refluxed under magnetic stirring for 24 h. After, the solvent was evaporated at reduced
pressure and the residue was dissolved in dichloromethane (10 mL), washed with acidic
water solution HCI 3% (1 x 10 mL) and water (3 x 10 mL), dried under magnesium sulfate,
filtered, and the solvent was removed under reduced pressure, obtaining a white solid, which

was purified by recrystallization from hexane/CHCI; (3:1).

3-((5-Methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl) methyl)-5-(trifluoromethyl)-4, 5-
dihydroisoxazol-5-ol (10).

CFs White solid (0.124 g, 70% yield). Mp: 131-133 °C. '"H NMR (400 MHz,
/ \N CDCl;): 6 6.34 (s, 1H), 5.07 (s, 2H), 3.26 (d, J = 18.7 Hz, 1H), 3.05 (d,
WH J =18.9 Hz, 1H), 2.33 (s, 3H). 3C NMR (100 MHz, CDCl;): 6 154.7,
N| 142.8 (q, °Jcr = 37.9 Hz), 141.3, 121.7 (q, "Jo.r = 281.7 Hz), 121.0 (q,
1Jc.p = 266.7 Hz), 104.9 (q, 3Jc.Fr = 2.0 Hz), 103.9 (q, ?Jc.r = 33.9 Hz), 46.3, 43.0, 10.9. GC-
MS (El, 70 eV): m/z (%) = 317 (20) [M*], 163 (100). Anal. calcd. for C14H45F¢N3O: C, 37.87;

H, 2.86; N, 13.25%. Found: C, 37.95; H, 2.89; N, 12.91%.
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lll - 'H, 13C, '9F and two-dimensional NMR experiments such as COSY HH, HSQC,

HMBC, NOESY and GC-MS spectra of compounds 4a-j
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Figure 1 - '"H NMR spectrum of compound 4a in CDCl; at 400 MHz.
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Figure 2 - 13C NMR spectrum of compound 4a in CDCI3 at 100 MHz.
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Figure 7 - '"H NMR spectrum of compound 4c¢ in CDClI; at 400 MHz.
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Figure 19 - Chromatogram and mass spectrum (El, 70 eV) of compound 4d.
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Figure 21 - '3C NMR spectrum of compound 4e in CDCl; at 100 MHz.
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Figure 22 - Chromatogram and mass spectrum (El, 70 eV) of compound 4e.
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Figure 24 - 3C NMR spectrum of compound 4f in CDCl; at 100 MHz.

29



D:/Mestrado UF..H4233.D/DATA.MS Injection 1 Function 1 (N4233) TIC
8017 CFs
2E+074 /' \
/N
2E+07 M
o]
-~
2E+07 .
+07+
(0] CF3
1E+07 Molecular formula
CygHigFahNa02
el Exact mass: 353 1116
o 4465 5147 5450  5.809 6.263 6.837 7000 7392 7683 f.u: 8.377 £:837 9.153 361 590 10465 10500 11258 11,897
T T T T T T T T T T T T T T T
4.5 5.0 5.5 6.0 6.5 70 25 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0
Retention time (min)
D:/Mestrado UF..H4233.D/DATA.MS Injection 1 Function 1 (N4233) MS + specrum 623
166. 100
100.00%
GE+06 167.100
26229
SE+06
4E+06-
3E+06+
151.000
2E+06 ok
343,100
193,100 , 16 57%
7. 327.100
1E+06 55,100 69.100 Lol 30 g 439
BOTh;, SohE S 131;'33: i it 00100 215100  235.100 261,100 85100 301100 FE 38100 3009
| S i | | 045%  057% 1.00% 1.57% 0.87%  0.85% ‘ 2E% g sey
0 uls T AR 1 [ 0 RO s RO e 17 [0 Y PR Bl . sz i | =
e B B Bt i e o e e e B T T TR s B e e e e B P e
50 60 70 80 90 110 130 150 170 190 210 230 250 270 290 310 330 350
m/z (Da)
Figure 25 - Chromatogram and mass spectrum (El, 70 eV) of compound 4f.
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Figure 26 - '"H NMR spectrum of compound 4g in CDCl; at 400 MHz.
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Figure 27 - '3C NMR spectrum of compound 4g in CDCl3 at 100 MHz.
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Figure 28 - Chromatogram and mass spectrum (El, 70 eV) of compound 4g.
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Figure 29 - '"H NMR spectrum of compound 4h in CDClI; at 400 MHz.
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Figure 31 - Chromatogram and mass spectrum (El, 70 eV) of compound 4h.
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Figure 32 - "H NMR spectrum of compound 4i in CDCI; at 400 MHz.
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Figure 33 - '3C NMR spectrum of compound 4i in CDCl; at 100 MHz.
D:/Mestrado UF..M4121.D/DATA.MS Injection 1 Function 1 (N4121) TIC
SE+06- 403 CFa
o
N
4E+06- N
0
3E+06- B
(8] CFq
2E+06- Molecular formula
CraHraFehlz02
1£4064 Exact mass: 355,0958
Duoe. saa7 6055 7.342 8.049 s.sél 10.244 12.25%0 13.443 17512 18.565 19.303 20.035 21.486 22723 BI51 M5
T T T T T T T T T T T T T T T T T T T T
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Retention time (min)
D:/Mestrado UF..H4121.D/DATA.MS Injection 1 Function 1 (N4121) MS + specrum 784
2E+06- 165,100
100.00%
1E+06-
1E+06
1E+06-
BE+054
167,100
BE+051 35.p5%
151.000
4E+05-] 228%%
i £5.100 1474 71.100 151.100 3_15.1.00 341,100
el 35;22 1E3% 1oL100 oy 5,539 3% BO4% 305100 o i 255,100 77400 29.000 7T orem 356,100
: i 2.88% ‘” i ] | eeme 2265 0.77% 058%  0.31% | 1.27%
o i e S 7 it el et smssns Al s msisngo st AL e I : ; A i
N S S B S s e e e B s s e LA S e m s e w1
50 60 70 80 90 110 130 150 170 190 210 230 250 270 290 310 330 330
m/z (Da)

Figure 34 -

Chromatogram and mass spectrum (El, 70 eV) of compound 4i.
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Figure 35 - '"H NMR spectrum of compound 4j in CDCl; at 400 MHz.
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Figure 36 - '3C NMR spectrum of compound 4j in CDCl; at 100 MHz.
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Figure 37 - Chromatogram and mass spectrum (El, 70 eV) of compound 4j.
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IV - TH, 13C NMR and GC-MS spectra of compounds 5a-c
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Figure 38 - '"H NMR spectrum of compound 5a in CDCI; at 400 MHz.
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Figure 39 - '3C NMR spectrum of compound 5a in CDCl; at 100 MHz.
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Figure 40 - Chromatogram and mass spectrum (El, 70 eV) of compound 5a.
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Figure 41 - '"H NMR spectrum of compound 5b in CDClI; at 400 MHz.
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Figure 42 - '3C NMR spectrum of compound 5b in CDCl3 at 100 MHz.
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Figure 43 - Chromatogram and mass spectrum (El, 70 eV) of compound 5b.
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Figure 44 - '"H NMR spectrum of compound 5¢ in CDCI; at 400 MHz.
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Figure 45 - '3C NMR spectrum of compound 5¢ in CDCl; at 100 MHz.
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Figure 46 - Chromatogram and mass spectrum (El, 70 eV) of compound 5c.
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V - TH, 13C, ¥F and two-dimensional NMR experiments such as COSY HH, HSQC,
HMBC, GC-MS and X-ray diffraction spectra of compounds 6a-i
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Figure 47 - '"H NMR spectrum of compound 6a in CDCI3 at 400 MHz.
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Figure 48 - '3C NMR spectrum of compound 6a in CDCI; at 100 MHz.
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Figure 49 - DEPT 135 NMR spectrum of compound 6a in CDCI; at 100 MHz.
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Figure 50 - COSY NMR spectrum of compound 6a in CDCl; at 400 MHz.
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Figure 51 - HMQC NMR spectrum of compound 6a in CDCl; at 400 MHz.
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Figure 52 - HMBC NMR spectrum of compound 6a in CDClI; at 400 MHz.
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Figure 53 - HMBC NMR spectrum (Expansion) of compound 6a in CDCI; at 400 MHz.
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Figure 54 — 'F NMR spectrum of compound 6a in CDCI; at 100 MHz.
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Figure 55 - Chromatogram and mass spectrum (El, 70 eV) of compound 6a.
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Figure 56 - "H NMR spectrum of compound 6b in CDClI; at 400 MHz.

45



na2ised g g P anS 288y 8s b IR Eie B
oy 2 = NQas =% e e o s =
pa - _—— ——== -= o [y ey~ = < - =1
v - N N PN 7 H
CDCLs
[ [
CFq
4 3
] f‘ \N 2
M 1 l//
7 =B NW
Fyo 1o g
11
Me
7
9 |
c5
o]
y ca
|
C-CF: 10 CF:6  CRill
I (-CHa)z
c-ch3 | “ ‘ | (-CHa)e ‘ ‘
o ™ e " l|l 1) L - o U‘, p—— || "
—T 1 . ' ' T T T ™ T T 7 T T T T —T —T T | T —T T 7
190 180 170 160 150 140 130 120 110 100 an 80 70 60 50 40 30 20 10 a
f1 (ppm)

Figure 57 - '3C NMR spectrum of compound 6b in CDCl; at 100 MHz.
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Figure 58 - Chromatogram and mass spectrum (El, 70 eV) of compound 6b.
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Figure 59 - X-ray diffraction of compound 6b, CCDC number 1487398.
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Figure 60 - '"H NMR spectrum of compound 6c¢ in CDCI3 at 400 MHz.
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Figure 61 - '3C NMR spectrum of compound 6¢ in CDCI; at 100 MHz.
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Figure 62 - Chromatogram and mass spectrum (El, 70 eV) of compound 6c.
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Figure 64 - '3C NMR spectrum of compound 6d in CDCl; at 100 MHz.
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Figure 65 - Chromatogram and mass spectrum (El, 70 eV) of compound 6d.
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Figure 66 - 'H NMR spectrum of compound 6e in CDCI; at 400 MHz.
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Figure 67 - '3C NMR spectrum of compound 6e in CDCI; at 100 MHz.
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Figure 68 - Chromatogram and mass spectrum (El, 70 eV) of compound 6e.
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Figure 69 - X-ray diffraction of compound 6e, CCDC number 1487390.
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Figure 70 - "H NMR spectrum of compound 6f in CDCl; at 400 MHz.
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Figure 71 - '3C NMR spectrum of compound 6f in CDClI; at 100 MHz.
D:/Mestrado UF..41753.D/DATA.MS Injection 1 Function 1 (N41753) TIC
11.815 CFq
1E+074
Molecular formula f i\
1E+07- CygHqFgN50 N,N
Exact mass: 3691276
1E+07
N
BE+06-
FiC |
GE+06-
Q
4E+06
2E+06-
o 4330 7.109 B.185 9.247 .25 11354 12.730 15.228 16.483 17739 18.950 20029 22067 22817 24.647
T T T T T T T T T T T T T T T T T T T T
5 6 7 8 9 10 11 12 13 14 15 16 17 13 19 20 21 22 23 24
Retention time {min)
D:/Mestrado UF..41753.0/DATA.MS Injection 1 Function 1 (N41753) MS + spectrum 1225
150.100 215.100
2E+06- 100.00% 96.35%
2E+06
2E+06+
fisi o 122.100
£4.100 2 224.100
Sl 27.96% 26 b19s
SE+05- §7.100 154100 222200 300.100
12.18%  g3.300 131400 1120% 2000 1;'2'? ekt 11.70% Hazme
6,139 95100 5.72% B66% 94 233.100 256.100 270.800 285.100 322.200 ssoa00 9%
‘ M 234% ‘ | | | 2.18% privass L‘O;Tb Py 1.848 1.79%
o il alll: colle Gl cm b L il " il ullly ! s i I B '
S i B B e oo e o e e e e L B s B o e B B S i i o e
50 60 70 80 90 110 130 150 170 190 210 230 250 270 200 310 330 350 370
m/z (Da)

Figure 72 - Chromatogram and mass spectrum (El, 70 eV) of compound 6f.
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Figure 73 - "H NMR spectrum of compound 6g in CDClI; at 400 MHz.
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Figure 74 - '3C NMR spectrum of compound 6g in CDCl3 at 100 MHz.
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Figure 75 - Chromatogram and mass spectrum (El, 70 eV) of compound 6g.
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Figure 76 - '"H NMR spectrum of compound 6h in CDClI; at 400 MHz.

55



n4u058cd —o P oo
o0& @» Do o =1 o= s == &
[reRts} @ — m o B e oLcn ey Ao =
[ o] = mm o] [y == WL ool = O o
R4 I SN ~ N S
cDCl
B
CFy
4 3 |
Y
ar
)
M 1
7B M
FC10g | (-CHehe
11
0]
(-CHz-)2 1 .
c7 o
5
| c9
c8 i
-CH- | | -CHe-
c4
|
CF: C6
C-CR10 C-CFh C3 | I
i ! | ‘ | CF: 11 ‘
! |
J( i lL | | | (™ fl Jl ]
T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o
f1 (ppm)
Figure 77 - '3C NMR spectrum of compound 6h in CDCI; at 100 MHz.
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Figure 78 - Chromatogram and mass spectrum (El, 70 eV) of compound 6h.
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Figure 79 - '"H NMR spectrum of compound 6i in CDCI; at 400 MHz.
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Figure 81 - Chromatogram and mass spectrum (El, 70 eV) of compound 6i.
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Figure 82 - '"H NMR spectrum of compound 7 in CDCl; at 400 MHz.
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Figure 83 - 'C NMR spectrum of compound 7 in CDCI;z at 100 MHz.
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Figure 84 - Chromatogram and mass spectrum (El, 70 eV) of compound 7.
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Figure 85 - "H NMR spectrum of compound 8 in CDCl; at 400 MHz.
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Figure 86 - '*C NMR spectrum of compound 8 in CDCI;z at 100 MHz.
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Figure 87 - Chromatogram and mass spectrum (El, 70 eV) of compound 8.
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Figure 88 - '"H NMR spectrum of compound 9 in CDCl; at 400 MHz.
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Figure 89 - '3C NMR spectrum of compound 9 in CDCI;z at 100 MHz.
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Figure 90 - Chromatogram and mass spectrum (El, 70 eV) of compound 9.
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Figure 91 - "H NMR spectrum of compound 10 in CDCI; at 400 MHz.
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Figure 92 - '3C NMR spectrum of compound 10 in CDCI; at 100 MHz.
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Figure 93 - Chromatogram and mass spectrum (El, 70 eV) of compound 10.
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