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General methods.

All reactions were carried out under nitrogen atmosphere. The solvents were purified prior to use:
THF was distilled from sodium/benzophenone; CH,Cl, was distilled from calcium hydride. The reactions
were monitored with the aid of thin-layer chromatography (TLC) on 0.25-mm precoated silica gel plates.
Visualization was carried out with UV light. Flash column chromatography was performed on silica gel
60 (particle size 0.040-0.063 mm) with the solvents indicated in each case. Melting points are
uncorrected. Chemical shifts are given in ppm (), referenced to the residual proton resonances of the
solvents or fluorotrichloromethane in '’F NMR experiments. Coupling constants (J) are given in Hertz
(Hz). The letters m, s, d, t, and q stand for multiplet, singlet, doublet, triplet, and quartet respectively. The
letters br indicate that the signal is broad.

3-(1-Fluoroethyl)-1-methyl-1H-pyrazole-5-carboxylic acid (17).

Pale yellow solid from n-hexane-ethyl acetate (77% yield); mp 136-8 °C. "H NMR (300 MHz, CDCls): &
1.65 (dd, J,""= 24.0 Hz, ,™F = 6.5, 3H; CHs), 4.13 (s, 3H; CH3), 5.65 (dq, J,""= 48.3 Hz, ," = 6.5 Hz,
1H; CH), 6.94 (d, J= 1.5 Hz, 1H; CH) ppm. “C NMR (75.5 MHz, CDCl;): § 20.8 (d, “Jcr= 24.7 Hz),
39.7, 85.8 (d, 'Jep= 162.1 Hz), 109.4 (d, *Jop= 2.9 Hz), 134.2 (d, *Jor= 1.1 Hz), 151.0 (d, 2Jor= 23.6 Hz),
160.7 ppm. ’F NMR (CDCls, 282.4 MHz): § -166.9 (dq, J;"" = 48.3 Hz, J,""'= 24.0 Hz, 1F; CF) ppm.
HRMS: calcd for C;H9FN,O, (M+) 172.0648; found 172.0616.

3-(2,2,2-Trifluoroethyl)-1-methyl-1H-pyrazole-5-carboxylic acid (19).

Pale yellow solid from n-hexane-ethyl acetate (60% yield); mp 133-5 °C. "H NMR (300 MHz, CDCls): &
3.46 (q, Jur= 11.2 Hz, 2H; CH,), 3.98 (s, 3H; CH3), 6.74 (s, 1H; CH) ppm. °C NMR (75.5 MHz, CDCls):
8 32.6 (q, “Jer= 30.8Hz), 38.7, 111.1, 125.8 (q, 'Jop= 275.1 Hz), 133.8, 140.3, 159.9 ppm. '’F NMR
(CDCls, 282.4 MHz): & -69.1 (t, Jpy= 11.2 Hz, 3F; CF3) ppm. HRMS: calcd for C;H,N,O,F; (M")
208.0459; found 208.0454.

3-(2,2-Difluoroethyl)-1-methyl-1H-pyrazole-5-carboxylic acid (20).

Flash chromatography [n-hexane-EtOAc (8:1)] (R~ 0.40) afforded 20 as a pale yellow solid (65% yield);
mp 198-200 °C. 'H NMR (300 MHz, CDCls): & 3.22 (td, J,""= 17.7 Hz, J,= 4.5, 2H; CH,), 4.13 (s, 3H;
CHs), 6.23 (tt, J,""=56.7 Hz, J»= 4.5 Hz, 1H; CH), 6.85 (s, 1H; CH) ppm. >C NMR (75.5 MHz, CDCl;):
8 33.6 (t, 2Jer= 23.0 Hz), 39.0, 111.3, 116.7 (t, 'Jep= 239.2 Hz), 133.8, 142.9, 160.4 ppm. '’F NMR
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(CDCls, 282.4 MHz): § -126.9 (dt, J,""'= 56.7 Hz, J,""= 17.7 Hz, 2F; CF,) ppm. HRMS: calcd for
C7HsN,0, F> (M") 190.0517; found 190.0554.

3-(2-Fluoroethyl)-1-methyl-1H-pyrazole-5-carboxylic acid (21).

Pale yellow solid from n-hexane-ethyl acetate (75% yield); mp 172-4 °C. "H NMR (300 MHz, CDCls): &
3.02 (dt, J,""=23.7 Hz, Jo»= 6.4 Hz, 2H; CH>), 4.11 (s, 3H; CH), 4.72 (dt, J;""= 47.1 Hz, J,= 6.4 Hz, 2H;
CH,), 6.80 (s, 1H) ppm. *C NMR (75.5 MHz, CDCls): § 30.0, 38.9, 82.9 (d, 'Jer= 166.4 Hz), 110.5,
133.4, 147.0 (d, *Jer= 6.3 Hz), 160.5 ppm. '°’F NMR (CDCls, 282.4 MHz): § -217.9 (tt, J,"'= 47.1 Hz,
JzFH= 23.7 Hz, 1F; CF) ppm. HRMS: calcd for C;HoFN,O, (M+) 172.0648; found 172.0628.

3-Ethoxycarbonyl-1 methyl-1H-pyrazole-5-carboxylic acid (25).

Flash chromatography [n-hexane-EtOAc (2:1)] (Rf= 0.20) afforded 25 as a white solid (90% yield); mp
198-9 °C. "H NMR (300 MHz, CDCl3): & 1.21 (t, J= 7.1 Hz, 3H; CHs), 4.07 (s, 3H; CH3), 4.18 (q, J= 7.1
Hz, 2H; CH>), 7.11 (s, 1H; CH) ppm. *C NMR (75.5 MHz, CDCl;): & 13.9, 39.9, 60.5, 113.6, 125.4,
134.4, 141.8, 161.3 ppm. HRMS: calced for CgH;oN,O4 (M ") 198.0641; found 198.0628.

4-Chloro-3-ethoxycarbonyl-1 methyl-1H-pyrazole-5-carboxylic acid (26).

Flash chromatography [n-hexane-EtOAc (2:1)] (Rf= 0.20) afforded 26 as a white solid (60% yield); mp
180-2 °C. "H NMR (300 MHz, CDCl;): § 1.22 (t, J= 7.2 Hz, 3H; CH3), 4.06 (s, 3H, CH3), 4.21 (q, J= 7.2
Hz, 2H; CH,) ppm. °C NMR (75.5 MHz, CDCls): § 14.9, 41.7, 60°9, 116’6, 132.3, 138.4, 159.6, 160.4
ppm. HRMS: calcd for CgHoCIN,O4 (M+) 232.0251; found 232.0243.

N-(4-tert-Butylbenzyl)-4-chloro-3-(2,2,2-trifluoroethyl)-1-methyl-1 H-pyrazole-5-carboxamide (24).
Flash chromatography [n-hexane-EtOAc (8:1)] (Rf= 0.40) afforded 24 as a yellow oil (45% yield, two
steps). '"H NMR (300 MHz, CDCls): § 1.25 (s, 9H; (CHs)3), 3.37 (q, Jur= 10.2 Hz, 2H; CH,), 4.12 (s, 3H),
4.54 (d, J= 5.3 Hz, 2H; CH>), 6.88 (broad, 1H; NH), 7.21 (d, J= 8.3 Hz, 2H; Ar-H), 7.32 (d, J= 8.3 Hz,
2H; Ar-H) ppm. *C NMR (75.5 MHz, CDCl;): & 31.5 (q, “Jor= 32.4 Hz), 31.7, 34.9, 41.6, 43.7, 110.2,
125.3 (q, 'Jer= 2773 Hz), 126.2, 127.8, 132.3, 134.5, 138.3 (q, *Jor= 3.4 Hz), 151.3, 158.3 ppm. °F
NMR (282.4 MHz, CDCls): § -65.6 (t, Jgu= 10’2 Hz, 3F; CF3;) ppm. HRMS: calcd for Ci3H,;CIF3N;0
(M") 387.1325; found 387.1326.
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N-(4-tert-Butylbenzyl)-4-chloro-3-ethoxycarbonyl-1-methyl-1H-pyrazole-5-carboxamide (27).

Flash chromatography [n-hexane-EtOAc (6:1)] (Rf= 0.40) afforded 27 as a pale yellow oil (92% yield).
'H NMR (300 MHz, CDCls): § 1.23 (s, 9H; C(CH3)3), 1.31 (t, J= 7.2 Hz, 3H; CHs), 4.16 (s, 3H; CH3),
4.33 (q, J= 7.2 Hz, 2H; CH»), 4.53 (d, J= 5.4 Hz, 2H; CH,), 7.08 (t, J= 5.4 Hz, 1H; NH), 7.20 (d, J= 8.3
Hz, 2H; Ar-H), 7.30 (d, J= 8.3 Hz, 2H; Ar-H) ppm. >C NMR (75.5 MHz, CDCLy): § 14.7, 31.7, 34.9,
423, 437, 61.8, 112.5, 126.2, 127.8, 133.6, 134.4, 138.0, 151.2, 158.0, 160.7 ppm. HRMS: calcd for
C19H24CIN;0;3 (M") 377.1506; found 377.1517.

N-(4-tert-Butylbenzyl)-4-chloro-3-formyl-1-methyl-1H-pyrazole-5-carboxamide (28).

Flash chromatography [n-hexane-EtOAc (6:1)] (Rf= 0.40) afforded 28 as a pale yellow oil (86% yield).
'H NMR (300 MHz, CDCl3): § 1.25 (s, 9H; C(CH3)3), 4.22 (s, 3H; CHs), 4.55 (d, J= 5.6 Hz, 2H; CH,),
6.97 (broad, 1H; NH), 7.21 (d, J= 8.3 Hz, 2H; Ar-H), 7.32 (d, J= 8.3 Hz, 2H; Ar-H), 9.90 (s, 1H; CH)
ppm. °C NMR (75.5 MHz, CDCLs): & 31.6, 34.9, 42.6, 43.8, 111.0, 126.2, 127.8, 133.8, 134.2, 144.2,
151.3, 157.8, 184.6 ppm. HRMS: calcd for C;7H,oCIN30, (M+) 333.1244; found 333.1243.

N-(4-tert-Butylbenzyl)-4-chloro-3-(1-hydroxyethyl)-1-methyl-1H-pyrazole-5-carboxamide (29).

Flash chromatography [n-hexane-EtOAc (2:1)] (Rf= 0.30) afforded 29 as a pale yellow oil (65% yield).
'H NMR (300 MHz, CDCls): 8 1.24 (s, 9H; C(CHs)3), 1.48 (d, J= 6.2 Hz, 3H; CHs), 2.46 (broad, 1H;
OH), 4.07 (s, 3H; CH»), 4.53 (d, J/= 5.7 Hz, 2H; CH>), 4.89 (q, J= 6.2 Hz, 1H; CH), 6.91 (broad, 1H; NH),
7.20 (d, J= 8.3Hz, 2H; Ar-H), 7.32 (d, J= 8.3 Hz, 2H; Ar-H) ppm. °C NMR (75.5 MHz, CDCls): § 22.8,
31.6,34.9,41.2, 43.6,63.5,106.7, 126.1, 127.7, 132.2, 134.6, 150.5, 151.1, 158.5 ppm. HRMS: calcd for
C15H24CIN;0, (M") 349.1557; found 349.1550.

N-(4-tert-Butylbenzyl)-4-chloro-3-(1-fluoroethyl)-1-methyl-1H-pyrazole-5-carboxamide (30).

Flash chromatography [n-hexane-EtOAc (6:1)] (Rf= 0.30) afforded 30 as a pale yellow oil (88% yield).
'H NMR (300 MHz, CDCl;): § 1.26 (s, 9H; C(CHs)s), 1.69 (dd, J;""= 23.3 Hz, J= 6.8 Hz, 3H; CHs),
4.12 (s, 3H; CHs), 4.56 (d, J= 5.6Hz, 2H; CH,), 5.65 (dq, J,\""= 48.0 Hz, J,= 6.8 Hz, 1H; CH), 6.92
(broad, 1H; NH), 7.23 (d, J= 8.3 Hz, 2H; Ar-H), 7.33 (d, J= 8.3 Hz, 2H; Ar-H) ppm. BC NMR (75.5
MHz, CDCl3): & 19.5 (d, Jer= 25.3 Hz), 31.6, 34.9, 41.5, 43.6, 83.6 (d, 'Jcp= 164.4 Hz), 108.6 (d, *Jcr=
2.3 Hz), 126.1, 127.7, 132.4, 134.5, 146.3 (d, *Jcr=22.4 Hz), 151.1, 158.4 ppm. '°’F NMR (282.4 MHz,
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CDCL): § -167.9 (dg, J;""= 48.0 Hz, J,"'= 23.3 Hz, 1F; CF) ppm. HRMS: calcd for C;sH,3CIEN;O (M)
351.1514; found 351.1502.

N-(4-tert-Butylbenzyl)-3-(1-fluoroethyl)-1-methyl-1H-pyrazole-5-carboxamide (30°).

Flash chromatography [n-hexane-EtOAc (8:1)] (Rf= 0.40) afforded 30’ as a pale yellow oil (83% yield).
'H NMR (300 MHz, CDCl;): § 1.24 (s, 9H; C(CHs);), 1.57 (dd, J;""= 23.7 Hz, J= 6.6 Hz, 3H; CHs),
4.07 (d, J= 1.1, 3H; CHs), 4.45 (d, J= 5.6 Hz, 2H; CH,), 5.54 (dq, J,""= 47.8 Hz, J,= 6.6 Hz, 1H; CH),
6.33 (broad, 1H; NH), 6.47 (d, J= 0.8 Hz, 1H; CH), 7.18 (d, J= 8.3 Hz, 2H; Ar-H), 7.30 (d, J= 8.3 Hz, 2H;
Ar-H) ppm. *C NMR (75.5 MHz, CDCls): § 21.3 (d, *Jor= 24.2 Hz), 34.9, 31.7, 39.7, 43.7, 85.9 (d, 'Jcr=
162.5 Hz), 104.1 (d, *Jer= 2.8 Hz), 126.2, 128.1, 134.9, 136.5, 150.1 (d, *Jeg= 25.3 Hz), 151.3, 159.9
ppm. "’F NMR (282.4 MHz, CDCLs): & -165.2 (dq, J;""= 47.8 Hz, J,""'= 23.7 Hz, 1F; CF) ppm. HRMS:
caled for CigH,4FN30 (M ") 317.1903; found 317.1911.

N-(4-tert-Butylbenzyl)-3-(2,2-difluoroethyl)-1-methyl-1 H-pyrazole-5-carboxamide (32°).

Flash chromatography [n-hexane-EtOAc (8:1)] (Rf= 0.40) afforded 32’ as a yellow oil (73% yield). 'H
NMR (300 MHz, CDCls): § 1.24 (s, 9H; C(CHs)s), 3.06 (td, J,""= 17.3 Hz, J,""= 4.5 Hz, 2H; CH,), 4.07
(s, 3H; CHs), 4.46 (d, J= 5.7 Hz, 2H; CH,), 5.88 (tt, J,\""= 56.5 Hz, J,= 4.5 Hz, 1H; CH), 6.24 (broad, 1H;
NH), 7.19 (d, J= 8.3 Hz, 2H; Ar-H), 7.31 (d, J= 8.3, 2H; Ar-H) ppm. >C NMR (75.5 MHz, CDCl;): &
31.7, 34.1 (t, 2Jep= 23.0 Hz), 34.9, 39.6, 43.7 106.7, 116.1 (t, 'Jeg= 240.9 Hz), 126.2, 128.1, 134.8, 136.6,
142.6, 151.3, 159.9 ppm. "’F NMR (282.4 MHz, CDCL): & -115.7 (dt, J,"'= 56.5 Hz, J,""'= 17.3 Hz, 2F;
CF,) ppm. HRMS: calcd for C1sH,3F2N;0 (M) 335.1809; found 335.1804.
N-(4-tert-Butylbenzyl)-4-chloro-3-(2-oxoethyl)-1-methyl-1 H-pyrazole-5-carboxamide (31).

This compound was not purified, as it decomposed quickly when column chromatography was performed
on silica gel. Yellow oil (83% yield). "H NMR (300 MHz, CDCl3): 81.25 (s, 9H; C(CH;)3), 3.65 (d, J= 1.5
Hz, 2H; CH>), 4.11 (s, 3H; CH;), 4.54 (d, J= 5.6 Hz, 2H; CH,), 6.88 (broad, 1H; NH), 7.21 (d, J= 8.3 Hz,
2H; Ar-H), 7.32 (d, J= 8’3 Hz, 2H; Ar-H), 9.67 (t, J= 1.5 Hz, 1H; CH) ppm. >C NMR (75.5 MHz,
CDCls): 6 30.3, 33.5, 39.6, 39.9, 42.3, 108.2, 124.8, 126.4, 130.8, 133.1, 139.1, 149.8, 157.0, 195.8 ppm.
HRMS: calcd for Ci13H,,CIN;O, (M+) 347.1401; found 347.1403.

S5



N-(4-tert-Butylbenzyl)-4-chloro-3-(2,2-difluoroethyl)-1-methyl-1 H-pyrazole-5-carboxamide (32).
Flash chromatography [n-hexane-EtOAc (8:1)] (Rf= 0.30) afforded 32 as a yellow oil (58% yield, two
steps). '"H NMR (300 MHz, CDCls): & 1.26 (s, 9H; C(CHs)3), 3.12 (td, J,""= 15.8 Hz, J,= 4.7 Hz, 2H;
CH,), 4.11 (s, 3H; CHs), 4.55 (d, J= 5.6 Hz, 2H; CH,), 5.99 (tt, J;""= 56.0 Hz, J= 4.7 Hz, 1H; CH), 6.89
(broad, 1H; NH), 7.22 (d, J= 8.2 Hz, 2H; Ar-H), 7.33 (d, J= 8.2 Hz, 2H; Ar-H) ppm. BC NMR (75.5
MHz, CDCl3): 8 31.3, 31.4 (t, *Jeg= 24.7 Hz), 34.6, 41.0, 43.3, 109.2, 115.1 (t, 'Jer= 242.2 Hz), 125.8,
127.4, 131.7, 134.2, 140.1, 150.8, 158.0 ppm. '’F NMR (282.4 MHz, CDCl;): & -115.1 (dt, J,""= 56.0 Hz,
J,"'M=15.8 Hz, 2F; CF>). HRMS: calcd for C;sH»CIF,N30 (M1 369.1419; found 369.1416.

N-(4-tert-Butylbenzyl)-4-chloro-3-(2-fluoroethyl)-1-methyl-1H-pyrazole-5-carboxamide (33).

Flash chromatography [n-hexane-EtOAc (2:1)] (Rf= 0.30) afforded 33 as a pale yellow oil (65% yield).
'H NMR (300 MHz, CDCL): § 1.26 (s, 9H; C(CHz)3), 2.97 (dt, J;""= 21.7 Hz, J>= 6.6 Hz, 2H; CH>), 4.10
(s, 3H; CHs), 4.55 (d, J= 5.6 Hz, 2H; CH,), 4.65 (dt, J,"*= 56.5 Hz, J,= 6.6, 2H; CH,), 6.91 (broad, 1H;
NH), 7.22 (d, J= 8.2 Hz, 2H; Ar-H), 7.33 (d, J= 8.2 Hz, 2H; Ar-H) ppm. °C NMR (75.5 MHz, CDCl;): &
27.2 (d, 2Jer=22.5 Hz), 31.3, 34.6, 40.9, 43.2, 81.7 (d, 'Jer=169.1 Hz), 108.6, 125.8, 127.4, 131.4, 134.3,
143.6 (d, *Jer= 7.7 Hz), 150.8, 158.2 ppm. '’F NMR (282.4 MHz, CDCl;): § -217.0 (tt, J;""'= 56.5 Hz,
J,"=21.7 Hz, 1F; CF). HRMS: calcd for C1gHa3CIFN;O (M) 351.1514; found 351.1503.
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