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General experimental proceduresAll solvents were dried by activated moleculavsis (3
A) and stored under argon. The NMR chemical skiftigs §) are reported in ppm relative to
internal MeSi (0 ppm fortH and**C NMR) or residual solvents and internal C£@I ppm for
19F NMR). 13C NMR spectra were proton decoupledloluenesulfonyl azide (tosyl azide),
perfluorobutanesulfonyl  azide (nonaflyl  azide) trimethyl-(1,1,2,2-tetrafluoro-2-
phenylthio)ethyl)silan&and 2-substituted 1-bromo-1,1,2,2-tetrafluoroetisahwere prepared
according to literature reports. Other bromideare commercially available from CF Plus

Chemicals (www.cfplus.cz).

Synthesis of azides 2a—Bromidel (0.57 mmol) was dissolved in anhydrous THF (2 mL)
and cooled to —78 °C. A solution ePrMgCl- LiCl in THF (1.3 M, 0.46 mL, 0.60 mmol), wa
added dropwise. After 45 min, a solution pfoluenesulfonyl azide (225 mg, 1.14 mmol;
General Procedure A) or perfluorobutanesulfonyldaz(370 mg, 1.14 mmol, General
Procedure B) in THF (1 mL) was introduced dropwase-78 °C, and the mixture was stirred
for 3 h while warming up to rt. Saturated aqueots®l (5 mL) was added, the product was
extracted with EO, dried (MgSQ@), and concentrated. The crude product was puriffieftiash
column chromatography (hexane), affording a cossrlequid.

1-(2-Azido-1,1,2,2-tetrafluoroethoxy)benzera) ¢ General Procedure A; yield: 92 %;
colorless oil*H NMR (400 MHz, CDGJ) 6 7.29-7.25 (m, 2H), 7.19-7.15 (m, 1H), 7.12-7.10
(m, 2H); *C NMR (101 MHz, CDGJ) ¢ 148.99, 129.90, 126.92, 121.76, 115.990,F =
274.2 Hz,2Jc.r = 32.3 Hz, CB), 113.85 (tt,"Jc.r = 313.1 Hz2Jc.F = 45.4 Hz, CB); *F NMR
(376 MHz, CDC}4) 6 -87.00 (t,3J-F = 3.8 Hz, 2F), -94.24 (8J- = 3.8 Hz, 2F); HRMS (E)
m/zcalcd for GHsFiN3O [M]*: 235.0369, found 235.0367.

1-(2-Azido-1,1,2,2-tetrafluoroethoxy)-4-fluorobenegb). General Procedure A; yield: 79 %;
colorless oil*H NMR (400 MHz, CDGJ) 6 7.22-7.19 (m, 2H), 7.11-7.06 (m, 2HfC NMR
(101 MHz, CDC#) ¢ 161.10 (dNc.F = 246.4 Hz), 144.64, 123.59 ({c.r = 9.1 Hz), 116.63
(d,?Jc-r = 23.2 Hz), 115.91 (ttJc.r = 275.7 Hz2)cr = 32.3 Hz, CE), 113.68 (ttlJcr= 313.1
Hz,2Jc.r = 44.4 Hz, CB); 1%F NMR (376 MHz, CDGJ) 6 -68.08 (t,°Jr.F = 3.8 Hz, 2F), -86.30
(t, 3JrF = 3.8 Hz, 2F), -115.12 (t)n.r = 11.3 Hz*Ju-r = 3.8 Hz, 1F); HRMS (E) m/zcalcd
for CgHaFsN3O [M]*: 253.0275, found 253.0274.

1-(2-Azido-1,1,2,2-tetrafluoroethoxy)-4-bromoberez@a). General Procedure A; yield: 76%;
general method B; yield: 72%; colorless &, (petroleum ether) = 0.77H NMR (400 MHz,
CDCl) § 7.54-7.51 (m, 2H), 7.13-7.11 (m, 2HC NMR (101 MHz, CDGJ) § 147.93, 132.92,
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123.53, 120.37, 115.84 (Hlc.r = 276.7 Hz2Jc.r = 32.3 Hz, CB), 113.57 (tt1Jc.r = 313.1 Hz,
2Jc.r = 44.4 Hz, CB); Y% NMR (376 MHz, CDGJ) § -87.39 (t3Jr.r = 3.8 Hz, 2F), -93.95 (t,
3Jr.F = 3.8 Hz, 2F); HRMS (E}) m/zcalcd for GH4BrFaNzO [M]*: 312.9474, found 312.9476.

1-(2-Azido-1,1,2,2-tetrafluoroethoxy)-4-methoxylesrez d). General Procedure B; vyield:
84%; colorless 0ilR (petroleum ether/EtOAc, 95:5) = 0.644 NMR (400 MHz, CDCY) 6
7.15-7.12 (m, 2H), 6.90-6.88 (m, 2H), 3.81 (s, 3HE NMR (101 MHz, CDGJ) ¢ 158.27,
142.06, 123.06, 116.25 (#Jc.r = 275.7 Hz2Jc.r = 38.3 Hz, CR), 114.76, 114.49 (ttJcr =
272.7 Hz2)cr= 41.4 Hz, CB), 55.67;1%F NMR (376 MHz, CDGJ) ¢ -87.33 (t3Jr.F = 3.8 Hz,
2F), -94.16 (t3Je- = 3.8 Hz, 2F); HRMS (ESkn/zcalcd for GH7N3O2F4 [M + H]*: 265.0475,
found 265.0474.

3-(2-Azido-1,1,2,2-tetrafluoroethoxi:N-dimethylaniline 2e). General Procedure B; yield:
87%; colorless oilR: (petroleum ether/EtOAc, 90:10) = 0.48t NMR (400 MHz, CDCJ) 6
7.23-7.19 (m, 1H), 6.63-6.62 (m, 1H), 6.61-6.60 (), 6.49-6.48 (m, 1H), 2.96 (s, 6HYC
NMR (101 MHz, CDC¥) § 151.83, 149.98, 129.96, 116.27 {ic.r = 275.7 Hz2Jc.r = 38.3
Hz, CR), 114.48 (tt}Jc.r = 231.7 Hz2Jc.r = 41.4 Hz, CB), 110.62, 108.92, 105.44, 40.38F
NMR (376 MHz, CDCY) § -86.91 (t,3Jer = 3.8 Hz, 2F), -94.35 (). = 3.8 Hz, 2F); HRMS
(ESI) m/zcalcd for GoH1oN3OF4 [M + H]*: 278.0791, found 278.0792.

1-(2-Azido-1,1,2,2-tetrafluoroethoxy)-3-(trifluorethyl)benzene2{). General Procedure B,;
yield: 73%; colorless oiRs (petroleum ether/EtOAc, 97:3) = 0.56t NMR (400 MHz, CDCJ)

5 7.59-7.52 (m, 2H), 7.48 (s, 1H), 7.43-7.41 (m, 11§ NMR (101 MHz, CDGJ) 6 148.99,
132.49 (qJcr = 124.1 Hz, CE), 130.66, 125.12, 124.76, 123.83, 119.04, 116R2%)¢.F =
281.8 Hz,2Jcr = 37.4 Hz, CB), 114.41 (tt1)cr = 274.7 Hz2Jc.r = 41.4 Hz, CR); %F NMR
(376 MHz, CDCY) ¢ -63.36, -87.39, -93.87; HRMS (ESt)/zcalcd for GH4N3OF; [M + H]™:
303.0244, found 303.0243.

1-(2-Azido-1,1,2,2-tetrafluoroethoxy)-2,44@r-butyloenzene 2(). General Procedure B,;
yield: 71%; colorless oiRs (petroleum ether/EtOAc, 98:2) = 0.2 NMR (400 MHz, CDCJ)

6 7.42-7.41 (m, 1H), 7.28-7.25 (m, 1H), 7.22-7.19 {id), 1.39 (s, 9H), 1.32 (s, 9HFC NMR
(101 MHz, CDC}) ¢ 148.09, 146.52, 139.66, 125.03, 124.02, 118.68.,561(tt,!Jc.F = 276.7
Hz, 2Jc.F = 39.4 Hz, CB), 114.77 (ttXJc.r = 271.7 Hz2Jcr = 42.4 Hz, CB), 35.14, 34.75,
31.56, 30.23'%F NMR (376 MHz, CDGJ) § -85.82 (t,3J--F = 3.8 Hz, 2F), -92.91 (8)---= 3.8
Hz, 2F); HRMS (ESIm/zcalcd for GeH21N3OF4 [M + H]*: 347.1616, found 347.1621.
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1-(2-Azido-1,1,2,2-tetrafluoroethyl)-4-bromo-1H-pyole 2h). General Procedure B; yield:
44%; colorless oilR: (petroleum ether/EtOAc, 94:6) = 0.58) NMR (400 MHz, CDCJ) ¢
7.83 (s, 1H), 7.74 (s, 1H}*C NMR (101 MHz, CDGJ) 6 144.43, 129.08, 117.89 (ttlcr =
279.8 Hz2Jcr = 42.4 Hz, CB), 115.12 (tt,\Jc.r = 287.8 HzJc.r = 43.4 Hz, CB), 97.48;'°F
NMR (376 MHz, CDCY) 6 -91.12 (t3Jer = 3.8 Hz, 2F), -99.52 (8J-.r = 3.8 Hz, 2F); HRMS
(ESI) m/zcalcd for GH2NsBrFs [M + H]*: 286.9429, found 286.9430.

Synthesis of (2-azido-1,1,2,2-tetrafluoroethyl)(pheyl)sulfane (2i). CsF (0.98 g, 6.4 mmol)
was dried for 72 h at 135 °C under high vacuum str@w-capped vial with silicon septum.
The vial was cooled to rt, backfilled with argomy MF (4 mL) was added and the mixture
was cooled te60 °C while being stirred. Cold solutions of PhSCFSiMe3 (1.412 g, 5 mmol)
in dry DMF (1 mL) and nonaflyl azide (1.625 g, 5 wliMethod A) or tosyl azide (0.985 g, 5
mmol, Method B) in dry DMF (1 mL) were added dropeiover 20 min. The reaction mixture
was stirred at60 °C for 1 h and 3 h to warm up to rt. Saturatgdeaus NHCI (5 mL) was
added, the product was extracted witaGgtthe combined organic phase was washed with
brine, dried (MgS®, and concentrated. The crude product was purifiedlash column
chromatography (hexane), affording a colorlessdigMethod A, yield: 89%; Method B, yield:
72%; colorless oilRs (petroleum ether/EtOAc, 98:2) = 0.644 NMR (400 MHz, CDCJ) §
7.66-7.64 (m, 2H), 7.52-7.48 (m, 1H), 7.44-7.40 @h)); *C NMR (101 MHz, CDG) ¢
137.32, 130.99, 129.49, 123.47, 122.65'0,F = 290.9 Hz2Jc.F = 38.4 Hz, CB), 116.57 (it,
We.r = 275.7 Hz2Jc.r = 34.3 Hz, CB); '%F NMR (376 MHz, CDGJ) 6 -89.70 (t3Jr-F= 7.5 Hz,
2F), -89.83 (t3Jr.F = 7.6 Hz, 2F); HRMS (El/zcalcd for GHsN3SF [M] *: 251.0140, found
251.0141.

Synthesis of 1-(1,1,2,2-tetrafluoroalkyl)triazoleg4). Copper(l) 3-methylsalicylate (2.1 mg,
0.01 mmol) was added to a solutior2dfL..0 mmol) in THF (2 mL) in a 10 mL screw-cap glass
tube. Subsequently alkyr3(1.0 mmol) in THF (0.5 mL) was added, the flaskswéosed and
stirred at rt for 18 h (UPLC-MS control). THF wasmwoved under reduced pressure0OE{20
mL) was added and the organic phase was washedgiigous NaHCgsolution, water and
brine, dried (MgS®), filtered, and concentrated. The crude product vparified by

crystallization from hexane or by column chromasgiry on silica gel (hexane/EtOAc, 99:1).

1-(1,1,2,2-Tetrafluoro-2-phenoxyethyl)pdtolyl-1H-1,2,3-triazole 4aj). Yield: 85%; white
solid, mp 6567 °C;'H NMR (400 MHz, CDCJ) 6 8.06 (s, 1H), 7.71-7.69 (m, 2H), 7.30-7.26
(m, 2H), 7.21-7.18 (m, 3H), 7.08-7.06 (m, 2H), 2(313H);*3C NMR (101 MHz, CDGJ) ¢
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148.53, 148.50, 139.28, 129.93, 129.84, 127.16202626.14, 121.76, 118.00, 115.90'(,
F=276.7 Hz2Jcr = 38.4 Hz, CE), 111.59 (it} Jcr = 271.6 Hz2Jc.r = 45.4 Hz, Ch), 21.46;
1F NMR (376 MHz, CDG) 6 -86.24 (t,°Je.r = 3.8 Hz, 2F), -99.35 (8J-.r = 3.8 Hz, 2F);
HRMS (ESI)m/zcalcd for G7H14NsOF4 [M + H]*: 352.10675, found 352.10681.

4-(4-Nitrophenyl)-1-(1,1,2,2-tetrafluoro-2-phenoitygd)-1H-1,2,3-triazole 4ak). Yield: 78%;
white solid, mp 110111 °C;*H NMR (400 MHz, CDCJ) ¢ 8.37 (s, 1H), 8.35-8.33 (m, 2H),
8.11-8.09 (m, 2H), 7.40-7.36 (m, 2H), 7.32-7.28 {H), 7.17-7.15 (m, 2H}**C NMR (101
MHz, CDCk) § 148.42, 148.14, 146.26, 135.18, 130.02, 127.38,912 124.57, 121.70,
120.07, 115.79 (ttJc.r = 276.7 Hz2Jcr = 37.3 Hz, CB), 111.58 (tt}Jc-r = 273.7 Hz2Jc-F =
41.4 Hz, CE); *°F NMR (376 MHz, CDGCJ) ¢ -85.65 (t,3J-.F = 3.8 Hz, 2F), -98.80 (8Jr.r =
3.8 Hz, 2F); HRMS (ESlin/zcalcd for GeH11N4OsF4 [M + H]*: 383.07618, found 383.07629.

3-(1-(1,1,2,2-Tetrafluoro-2-phenoxyethybhHil, 2,3-triazol-4-yl)pyridine 4al). Yield: 78%;
white solid, mp 7974 °C;'H NMR (400 MHz, CDCJ) 6 9.10 (br s, 1H), 8.65 (br s, 1H), 8.33
(s, 1H), 8.29-8.27 (m, 1H), 7.43 (br s, 1H), 7.385/(m, 2H), 7.30-7.26 (m, 1H), 7.16-7.14 (m,
2H); 13C NMR (101 MHz, CDGJ) 6 150.09, 148.41, 147.25, 145.37, 133.71, 129.98,712
127.23, 124.08, 121.67, 119.02, 115.78',F = 277.8 Hz2Jc-r = 36.4 Hz, CE), 111.55 (it
ek =272.7 Hz2cr = 42.4 Hz, CB); *°F NMR (376 MHz, CDGJ) 6 -86.16 (br t, 2F), -99.28
(br t,3Jk.F = 3.8 Hz, 2F); HRMS (ESkn/zcalcd for GsH11NsOF [M + H]*: 339.08635, found
339.08642.

1-(1,1,2,2-Tetrafluoro-2-(4-fluorophenoxy)ethylYjgHolyl)-1H-1,2,3-triazole  4bj). Yield:
72%; white solid, mp 888 °C;*H NMR (400 MHz, CDG)) ¢ 8.17 (s, 1H), 7.82-7.80 (m, 2H),
7.31-7.29 (m, 2H), 7.10 (br s, 2H), 7.08-7.06 (rHl),22.43 (s, 3H)**C NMR (101 MHz,
CDCl) § 161.15 (dXc.r = 246.4 Hz), 148.53, 144.19, 139.34, 129.86, 128186.14, 123.64
(d,%Jc.r=9.1 Hz), 117.92, 116.68 (fllc.r = 24.2 Hz), 115.84 (ttJcr= 277.8 Hz2Jcr= 38.4
Hz, CR), 111.52 (tt}Jc.r= 271.7 Hz?Jc.r = 43.4 Hz, CB), 21.47°F NMR (376 MHz, CDGJ)
§-86.51 (brt, 2F), -99.14 (briJrr = 3.8 Hz, 2F), -115.16 to -115.21 (br m, 1F); HR{ESI)
m/zcalcd for GzH13NzOFs [M + H]*: 370.09733, found 370.09740.

4-(4-Nitrophenyl)-1-(1,1,2,2-tetrafluoro-2-(4-fluophenoxy)ethyl)-H-1,2,3-triazole  4bk).
Yield: 69%; white solid, mp 11823 °C;'H NMR (400 MHz, CDCJ) 6 8.37 (s, 1H), 8.34-
8.42 (m, 2H), 8.11-8.08 (m, 2H), 7.16-7.13 (m, 2AHN8-7.04 (M, 2H)}*C NMR (101 MHz,
CDCl) 6 161.21 (dlJcr = 246.4 Hz), 148.15, 146.28, 144.03, 135.09, 126194.57, 123.58
(d,3Jc-F=9.1 Hz), 120.03, 116.77 (flc.r= 24.2 Hz), 115.72 (ttJc.r = 277.7 Hz2)c.r = 38.4
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Hz, CR), 111.50 (ttXc.r = 272.7 Hz2Jc.r = 41.4 Hz, CB); *%F NMR (376 MHz, CDQ) 6 -
85.93 (t3Jr.F = 3.8 Hz, 2F), -98.60 ({Jr.F = 3.8 Hz, 2F), -114.31 to -114.37 (br m, 1F); HRMS
(ESI) m/zcalcd for GeH1oN4OsFs [M + H]™: 401.06676, found 401.06668.

3-(1-(1,1,2,2-Tetrafluoro-2-(4-fluorophenoxy)ethyhi-1,2,3-triazol-4-yl)pyridine 4bl).
Yield: 41%; white solid, mp 6367 °C;*H NMR (400 MHz, CDCJ) 6 9.19 (br s, 1H), 8.87 (br
s, 1H), 8.32 (s, 1H), 8.28 (br s, 1H), 7.49 (htK), 7.14-7.10 (m, 2H), 7.05-7.01 (m, 2HiC
NMR (101 MHz, CDCY) 6 161.12 (d,YJcr = 246.7 Hz), 149.97, 147.25, 145.67, 144.05,
144.02, 133.28, 125.29, 123.50 {d;.r = 8.7 Hz), 118.97, 116.67 (tllc.r = 23.8 Hz), 115.71
(tt, YJc.r = 276.7 Hz2Jc-r = 36.4 Hz, CB), 111.47 (it Jcr = 272.7 Hz2)cr = 41.4 Hz, CB);

1F NMR (376 MHz, CDQ) 6 -86.63 (t,%Jrr = 3.8 Hz, 2F), -99.05 (8Jr-r = 3.8 Hz, 2F), -
114.91 to -114.97 (br m, 1F); HRMS (E®Myzcalcd for GsH1oN4OFs [M + H]*: 357.07693,
found 357.07695.

1-(2-(4-Bromophenoxy)-1,1,2,2-tetrafluoroethyl)depyl-H-1,2,3-triazole 4cm). Yield:
92%; white solid, mp 8384 °C;'H NMR (400 MHz, CDG)) § 8.18 (s, 1H), 7.91-7.89 (m, 2H),
7.51-7.46 (m, 4H), 7.43-7.39 (m, 1H), 7.07-7.05 @h); *C NMR (101 MHz, CDG)) ¢
148.47, 133.08, 129.34, 129.20, 128.96, 126.25,5823120.65, 118.29, 115.79 (ticr =
277.8 Hz2Jc.r = 38.4 Hz, CR), 111.49 (tt1Jcr= 272.7 Hz?Jcr = 38.4 Hz, CB); %F NMR
(376 MHz, CDC4) ¢ -86.37 (t,3Jr-F = 3.8 Hz, 2F), -99.12 (8Jr.F = 3.8 Hz, 2F); HRMS (EI)
m/zcalcd for GeH11N3OBrFs [M] *: 416.00161, found 416.00164.

1-(2-(4-Bromophenoxy)-1,1,2,2-tetrafluoroethylp4elyl-1H-1,2,3-triazole  4¢j). Yield:
81%; white solid, mp 8900 °C;*H NMR (400 MHz, CDC}) 6 8.13 (s, 1H), 7.79-7.77 (m, 2H),
7.51-7.48 (m, 2H), 7.29-7.27 (m, 2H), 7.07-7.05 gH), 2.40 (s, 3H)*3C NMR (101 MHz,
CDCl) ¢ 148.55, 147.51, 139.36, 133.06, 129.87, 129.15,1% 123.60, 120.62, 117.88,
115.80 (tt}Jcr= 277.8 Hz2Jc.r = 38.4 Hz, CB), 111.48 (tt1Jc.r = 271.7 Hz?Jcr = 38.4 Hz,
CFR), 21.50;*°F NMR (376 MHz, CDCJ) 6 -86.36 (t,3J-.F = 3.8 Hz, 2F), -99.11 (8J~.r= 3.8
Hz, 2F); HRMS (El)m/zcalcd for G7H13NsOBrFs [M]*: 430.01726, found 430.01731.

1-(2-(4-Bromophenoxy)-1,1,2,2-tetrafluoroethyl)4+itrophenyl)-H-1,2,3-triazole  4ck).
Yield: 48%; white solid, mp 13744 °C;'H NMR (400 MHz, CDCJ) 6 8.35 (s, 1H), 8.35-
8.33 (m, 2H), 8.11-8.08 (m, 2H), 7.52-7.50 (m, 2HN7-7.05 (m, 2H)3C NMR (101 MHz,
CDCls) ¢ 148.19, 147.39, 146.30, 135.07, 133.15, 126.94,61 123.52, 120.80, 119.95,
115.69 (it Jc-r= 277.8 Hz2)c.r = 38.4 Hz, CB), 111.47 (tt}Jc.r = 272.7 Hz2Jcr = 44.4 Hz,
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CR); 1% NMR (376 MHz, CDG) 6 -86.25 (t3J--r = 3.8 Hz, 2F), -99.03 (}J--= 3.8 Hz, 2F);
HRMS (El) m/zcalcd for GeH1oN4OsBrFs [M]*: 460.98669, found 460.98672.

3-(1-(2-(4-Bromophenoxy)-1,1,2,2-tetrafluoroethiy-1,2,3-triazol-4-yl)pyridine 4cl).
Yield: 95%; white solid, mp 946 °C;*H NMR (400 MHz, CDCJ) § 9.18 (br s, 1H), 8.76 (br
s, 1H), 8.29 (s, 1H), 8.28-8.26 (m, 1H), 7.51-7(#7 2H), 7.47 (br s, 1H), 7.06-7.04 (m, 2H);
13C NMR (101 MHz, CDGJ) 6 150.26, 147.76, 147.39, 147.34, 145.60, 133.48,083 124.67,
123.51, 120.70, 118.87, 115.70 tfc.r = 277.8 Hz2Jc.F = 35.3 Hz, CB), 111.45 (tt1JcF =
272.7 Hz2Jc-r = 39.4 Hz, CB); 1%F NMR (376 MHz, CDGJ) 6 -86.27 (tJrr = 3.8 Hz, 2F), -
99.01 (t3Jer = 3.8 Hz, 2F); HRMS (Eln/zcalcd for GsH1o0NsOBrFs [M]*: 416.99686, found
416.99693.

4-Phenyl-1-(1,1,2,2-tetrafluoro-2-(4-methoxyphenettyyl)-1H-1,2,3-triazole 4dm). Yield:
82%; white solid, mp 7472 °C;Rs (petroleum ether/EtOAc, 95:5) = 0.45{ NMR (400 MHz,
CDCl) ¢ 8.18 (s, 1H), 7.91-7.89 (m, 2H), 7.50-7.46 (m, ZH#3-7.39 (m, 1H), 7.09-7.07 (M,
2H), 6.87-6.85 (m, 2H), 3.79 (s, 3HFC NMR (101 MHz, CDGJ) J 158.39, 148.39, 141.72,
129.25, 129.17, 129.07, 126.24, 123.05, 118.41,8B16t,Jcr = 277.8 Hz2)c.r = 37.4 Hz,
CF), 114.80, 111.62 (ttJc.r = 270.7 Hz2Jcr = 40.4 Hz, CB); *F NMR (376 MHz, CDG)

6 -86.57 (t,°JrF = 3.8 Hz, 2F), -99.31 (8Jrr = 3.8 Hz, 2F); HRMS (ESIn/z calcd for
C17H1402N3F4 [M + H]*: 368.1016, found 368.1017.

4-(4-Methoxyphenyl)-1-(1,1,2,2-tetrafluoro-2-(4-tm@typhenoxy)ethyl)H-1,2,3-triazole
(4dn). Yield: 86%; white solid, mp 884 °C;R; (petroleum ether/EtOAc, 9:1) = 0.6H NMR
(400 MHz, CDC%) ¢ 8.09 (s, 1H), 7.83 (dJ = 8.8 Hz, 2H), 7.08 (d]l = 9.1 Hz, 2H), 6.99 (d]
= 8.8 Hz, 2H), 6.86 (dl = 9.1 Hz, 2H), 3.86 (s, 3H), 3.79 (s, 3#C NMR (101 MHz, CDGJ)
0 160.43, 158.38, 148.27, 141.76, 127.62, 123.01,712 117.46, 115.94 (tt, QF 114.79,
114.57, 111.60 (tt, G, 55.73, 55.49'%F NMR (376 MHz, CDGJ) 6 -86.54 (t,*Jr.r= 3.8 Hz,
2F), -99.28 (t3Je.r = 3.7 Hz, 2F); HRMS (ESin/zcalcd for GeH1603NsF4 [M + H]*: 398.1123,
found 398.1122.

4-(4-Nitrophenyl)-1-(1,1,2,2-tetrafluoro-2-(4-mettyphenoxy)ethyl)H-1,2,3-triazole 4dk).
Yield: 77%; white solid, mp 12123 °C;R: (petroleum ether/EtOAc, 9:1) = 0.4 NMR
(400 MHz, CDC}) 6 8.36-8.34 (m, 2H), 8.34 (s, 1H), 8.11-8.09 (m, 2HP9-7.07 (m, 2H),
6.88-6.86 (m, 2H), 3.80 (s, 3H}C NMR (101 MHz, CDQ) 6 158.47, 148.12, 146.22, 141.59,
135.20, 126.88, 124.56, 122.98, 120.08, 115.72Xt; = 276.7 Hz2Jcr = 37.4 Hz, CB),
114.84, 111.60 (ttJc.r = 271.7 Hz2Jcr = 38.4 Hz, CB), 55.74;*°F NMR (376 MHz, CDGJ)
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5 -86.48 (t,%Jr = 3.6 Hz, 2F), -99.24 (8Je.r = 3.6 Hz, 2F): HRMS (ESIjn/z calcd for
C17H1304N4F4 [M + H]*: 413.0867, found 413.0868.

N,N-Dimethyl-3-(1,1,2,2-tetrafluoro-2-(4-phenyHi1,2,3-triazol-1-yl)ethoxy)aniline 4ém).
Yield: 79%; white solid, mp 882 °C;R: (petroleum ether/EtOAc, 9:1) = 0.6 NMR (400
MHz, CDCh) ¢ 8.19 (s, 1H), 7.91-7.89 (m, 2H), 7.49 — 7.46 (M),Z.42 — 7.39 (m, 1H), 7.20-
7.16 (m, 1H), 6.61-6.58 (m, 1H), 6.50-6.48 (m, 161%2-6.40 (m, 1H), 2.93 (s, 6H}C NMR
(101 MHz, CDC4) 0 151.82, 149.71, 148.38, 130.00, 129.23, 129.18,152 126.26, 118.49,
115.63 (tt, Ck), 110.81, 110.62 (tt, G 108.82, 105.33, 40.48°F NMR (376 MHz, CDGJ)

5 -86.19 (t,3Jrr = 3.8 Hz, 2F), -99.49 (8Jrr = 3.7 Hz, 2F); HRMS (ESIn/z calcd for
C18H170NsF4 [M + H]*: 381.1334, found 381.1333.

N,N-Dimethyl-3-(1,1,2,2-tetrafluoro-2-(4-(4-methoxyplg-1H-1,2,3-triazol-1-yl)-
ethoxy)aniline 4en). Yield: 81%; white solid, mp 6466 °C.R: (petroleum ether/EtOAc, 9:1)
=0.51;'"H NMR (400 MHz, CDGJ) 6 8.10 (s, 1H), 7.84-7.81 (m, 2H), 7.20-7.16 (m, TH)1-
6.98 (m, 2H), 6.61-6.59 (m, 1H), 6.50 — 6.47 (m),16442-6.41 (m, 1H), 3.86 (s, 3H), 2.93 (s,
6H);**C NMR (101 MHz, CDGJ) 6 160.40, 151.80, 149.71, 148.24, 129.98, 127.61,7R
117.55, 115.93 (ttJc.r = 275.7 Hz2Jc.r = 43.4 Hz, CB), 114.56, 111.65 (ttJc.r = 278.7 Hz,
2Jc.F = 46.4 Hz, CB), 110.79, 108.84, 105.34, 55.50, 40.#F, NMR (376 MHz, CDGJ) § -
86.16 (t,3JrF = 3.7 Hz, 2F), -99.47 (£J-r = 3.6 Hz, 2F); HRMS (ESI)n/z calcd for
C1oH1902N4F4 [M + H]™: 411.1440, found 411.1439.

N,N-Dimethyl-3-(1,1,2,2-tetrafluoro-2-(4-(4-nitrophdimiH-1,2,3-triazol-1-yl)ethoxy)-
aniline @ek). Yield: 84%; white solid, mp 12223 °C;Rs (petroleum ether/EtOAc, 9:1) = 0.37;
'H NMR (400 MHz, CDC4) 8.36-8.34 (m, 2H), 8.34 (s, 1H), 8.11-8.08 (m),2H21-7.16 (m,
1H), 6.62-6.59 (m, 1H), 6.49 — 6.46 (m, 1H), 6.4246(m, 1H), 2.93 (s, 6H}3C NMR (101
MHz, CDCk) 0 151.81, 149.59, 148.10, 146.20, 135.25, 130.088I72124.54, 120.16, 115.80
(tt, YJc-r = 277.8 Hz%Jcr = 36.4 Hz, CB), 111.64 (tt1Jc.r = 2745.7 Hz%Jcr = 43.4 Hz, CB),
110.86, 108.63, 105.13, 40.42F NMR (376 MHz, CDGJ) 6 -86.10 (t,3Jr = 3.7 Hz, 2F), -
99.44 (t,3J-F = 3.7 Hz, 2F); HRMS (ESlin/zcalcd for GegH160sNsF4 [M + H]*: 426.1184,
found 426.1184.

4-(4-Nitrophenyl)-1-(1,1,2,2-tetrafluoro-2-(3-(tiilboromethyl)phenoxy)ethyl)-1H-1,2,3-
triazole @fk). Yield: 70%; white solid, mp 16203 °C;Rr (petroleum ether/EtOAc, 9:1) =
0.44;'H NMR (400 MHz, CDCJ) 6 8.37-8.35 (m, 2H), 8.34 (s, 1H), 8.11-8.09 (m, 2Hp1-
7.59 (m, 1H), 7.57-7.53 (m, 1H), 7.45 (br s, 1H%17— 7.39 (m, 1H)3C NMR (101 MHz,
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CDCl;) § 148.47, 148.21, 146.36, 135.04, 132.75 4, = 33.3 Hz, CEk), 130.84, 126.93,
125.16, 124.60, 124.28 (4lc-r = 4.0 Hz), 121.86, 119.96, 119.02 {ds-r = 4.0 Hz), 119.00,
115.81 (tt1Jcr= 281.8 Hz2)c.r = 37.4 Hz, CR), 111.43 (tt}Jcr = 272.7 Hz2Jc.r = 40.4 Hz,
CFR); %F NMR (376 MHz, CDGJ) § -63.36 (s, 3F), -86.17 @Jrr = 3.7 Hz, 2F), -98.96 (£

F = 3.7 Hz, 2F); HRMS (ESin/zcalcd for G7H1003N4F7 [M + H]*: 451.0636, found 451.0636.

1-(1,1,2,2-Tetrafluoro-2-(3-(trifluoromethyl)phengrthyl)-4-(4-(trifluoromethyl)-phenyl)-
1H-1,2,3-triazole 4fo). Yield: 48%; white solid, mp 882 °C;R: (petroleum ether/EtOAcC,
9:1) = 0.47H NMR (400 MHz, CDCJ) J 8.28 (s, 1H), 8.05-8.03 (m, 2H), 7.76-7.74 (m, 2H)
7.61-7.59 (m, 1H), 7.56-7.52 (m, 1H), 7.45 (bri4),17.41 — 7.38 (m, 1H¥C NMR (101 MHz,
CDCl) 6 148.53, 147.17, 132.76 (§lcr = 33.3 Hz, CE), 132.37, 132.36, 131.26 (Hlc-r =
33.3 Hz, CE), 130.80, 126.52, 126.25 (§lcr = 4.0 Hz), 125.20, 124.24 (§c-r = 4.0 Hz),
121.89, 119.19, 119.07 (§lc-F = 4.0 Hz), 115.87 (tfJcr = 279.8 Hz2Jc.r = 38.4 Hz, CB),
111.45 (tt,'Jc.r = 273.7 Hz2)c.r = 42.4 Hz, CB); **F NMR (376 MHz, CDGJ) § -63.30 (s,
3F), -63.35 (s, 3F), -86.21 fJr.r = 3.3 Hz, 2F), -98.98 (8Jr = 3.3 Hz, 2F).; HRMS (ESI)
m/zcalcd for GsH10ONsF10 [M + H]*: 474.0659, found 474.0658.

Ethyl 1-(1,1,2,2-tetrafluoro-2-(3-(trifluoromethphenoxy)ethyl)-H-1,2,3-triazole-4-
carboxylate 4fp). Yield: 73%; colorless oilRs (petroleum ether/EtOAc, 9:1) = 0.3 NMR
(400 MHz, CDC#) ¢ 8.53 (s, 1H), 7.61-7.59 (m, 1H), 56-7.52 (m, 1H}2 (br s, 1H), 7.38-
7.35 (m, 1H), 4.48 (FIn-n = 7.2 Hz, 2H), 1.44 (BJun = 7.1 Hz, 3H).13C NMR (101 MHz,
CDCl) § 159.55, 148.33, 140.97, 132.69 td:r = 33.3 Hz, CE), 130.83, 126.91, 125.10,
124.28 (q2Jcr = 4.0 Hz), 118.94 (fJc-r = 4.0 Hz), 115.62 (tfJcr = 278.8 Hz2)cr = 37.4
Hz, CR), 111.31 (ttlJcr=272.8 Hz2)c.r = 46.4 Hz, CR), 62.11, 14.282%F NMR (376 MHz,
CDCl) 6 -63.37 (s, 3F), -86.35 ({Jrr = 3.3 Hz, 2F), -99.23 (8J~ = 3.3 Hz, 2F).; HRMS
(ESI) m/zcalcd for G4H11N30sF7 [M + H]™: 402.0683, found 402.0683.

4-Butyl-1-(2-(2,4-ditert-butylphenoxy)-1,1,2,2-tetrafluoroethyliil,2,3-triazole 4fq).
Yield: 81%; colorless oilR: (petroleum ether) = 0.874 NMR (400 MHz, CDCJ) 6 7.71 (s,
1H), 7.59-7.57 (m, 1H), 7.55-7.53 (m, 1H), 7.42 bt H), 7.38-7.36 (m, 1H), 2.81 Yn.n =
7.4 Hz, 2H), 1.76-1.68 (m, 2H), 1.46-1.38 (M, 26185 (t,3Ju-n = 7.4 Hz, 3H)3C NMR (101
MHz, CDCk) § = 149.26, 148.64, 132.66 (dc-r = 33.3 Hz, CE), 130.71, 125.19, 124.06 (q,
3JcF=4.0 Hz), 121.91, 119.58, 119.05 {3+ = 4.0 Hz), 115.92 (ttJc.r = 278.8 Hz2Jc.F =
38.4 Hz, CR), 111.37 (tt}Jc.r = 271.7 Hz2)c.r = 41.4 Hz, CB), 31.22, 25.18, 22.36, 13.87;
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19 NMR (376 MHz, CDQJ) ¢ -63.37 (s, 3F), -86.38 ()¢ = 3.4 Hz, 2F), -98.99 (8Jrr =
3.3 Hz, 2F).; HRMS (Eln/zcalcd for GsH140NsF7 [M]*: 385.1025, found 385.1029.

1-(2-(2,4-Ditertbutylphenoxy)-1,1,2,2-tetrafluoroethyl)-4-phenid-1,2,3-triazole  4gm).
Yield: 90%;white solid, mp 102103 °C;Rs (petroleum ether) = 0.78H NMR (400 MHz,
CDCls) ¢ 8.18 (s, 1H), 7.89-7.87 (m, 2H), 7.49 — 7.45 (id),27.41-7.39 (m, 2H), 7.25-7.24
(m, 1H), 7.21-7.18 (m, 1H), 1.31 (s, 9H), 1.309€); *C NMR (101 MHz, CDGJ) 6 148.50,
148.48, 146.39, 139.70, 129.25, 129.18, 129.09,2126125.13, 124.13, 118.88, 118.42,
116.43 (tt1Jcr= 280.6 Hz2)c.r = 38.3 Hz, CR), 111.72 (ttlJcr = 272.8 Hz2Jc.r = 42.3 Hz,
CFR), 35.06, 34.74, 31.51, 30.19F NMR (376 MHz, CDGJ) § -84.47 (tJ-r = 3.4 Hz, 2F),
-98.60 (t,%Jrr = 3.4 Hz, 2F); HRMS (ESlin/zcalcd for GaH2s0NsF4 [M + H]*: 450.2163,
found 450.2163.

1-(2-(2,4-Ditert-butylphenoxy)-1,1,2,2-tetrafluoroethyl)-4-(4-metipphenyl)-H-1,2,3

triazole @gn). Yield: 85%; white solid, mp 886 °C;R (petroleum ether/EtOAc, 96:4) = 0.57,
'H NMR (400 MHz, CDG) 6 8.09 (s, 1H), 7.82-7.80 (m, 2H), 7.41-7.40 (m, 1HR7-7.24
(m, 1H), 7.21-7.18 (m, 1H), 7.01-6.98 (m, 2H), 3(863H), 1.31 (s, 9H), 1.30 (s, IHFC
NMR (101 MHz, CDCJ) ¢ 160.43, 148.47, 148.35, 146.40, 139.70, 127.68,112 124.12,
121.72, 118.88, 117.48, 116.44 tic.r = 279.8 Hz2Jc.r = 38.4 Hz, CB), 114.59, 111.70 (tt,
1Jc.r=303.0 Hz2)cr = 43.2 Hz, Ck), 55.51, 35.06, 34.75, 31.51, 30.1% NMR (376 MHz,
CDCl) § -84.49 (t3Jrr = 3.4 Hz, 2F), -98.61 (}Jr-F = 3.4 Hz, 2F); HRMS (ESkn/zcalcd for
CosH3002N3F4 [M + H]™: 480.2269, found 480.2268.

1-(2-(2,4-Ditert-butylphenoxy)-1,1,2,2-tetrafluoroethyl)-4-(4-nipfeenyl)-H-1,2,3-triazole
(4gk). Yield: 83%; white solid, mp 116117 °®& (petroleum ether/EtOAc, 95:5) = 0.64
NMR (400 MHz, CDC}) § 8.36-8.34 (m2H), 8.34 (s, 1H), 8.09-8.07 (m, 2H), 7.41-7.40 (m,
1H), 7.26-7.23 (m, 1H), 7.21-7.18 (m, 1H), 1.3198l), 1.30 (s, 9H)*C NMR (101 MHz,
CDCls) ¢ 148.70, 148.18, 146.31, 139.65, 135.18, 126.96,2112 124.61, 124.20, 120.04,
118.87, 118.84, 116.32 (tlc.r = 274.7 Hz2Jc.r = 36.4 Hz, CB), 111.71 (tt}Jc.r = 276.7 Hz,
2)c.F = 44.4 Hz, CB), 35.06, 34.76, 31.50, 30.2%F NMR (376 MHz, CDGJ) § -84.31 (t3J

F= 2.5 Hz, 2F), -98.61 () = 2.5 Hz, 2F); HRMS (ESlin/zcalcd for GaH2703NsF4 [M +
H]*: 495.2014, found 495.2014.

Ethyl 1-(2-(2,4-ditert-butylphenoxy)-1,1,2,2-tetrafluoroethyliH11,2,3-triazole-4-
carboxylate 4gp). Yield: 85%; colorless oilR: (petroleum ether/EtOAc, 9:1) = 0.2H NMR
(400 MHz, CDCH4) 6 8.52 (s, 1H), 7.41-7.40 (m, 1H), 7.21-7.19 (m, 2817 (9,3In+ = 7.2
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Hz, 2H), 1.43 (t8J4.1 = 7.1 Hz, 3H), 1.31 (s, 9H), 1.30 (s, 9FC NMR (101 MHz, CDG))

J 159.63, 148.68, 146.23, 140.92, 139.68, 126.9%,18 124.16, 118.85, 116.14 {tlcr =
279.9 Hz2Jc.r = 37.4 Hz, CB), 111.60 (ttXc.r = 274.7 Hz2)c.r = 43.4 Hz, CB), 62.07, 35.02,
34.72, 31.46, 30.19, 14.35F NMR (376 MHz, CDGJ) 6 -83.78 (t3Jr. = 3.3 Hz), -98.10 (1,
3Jr.F = 3.3 Hz); HRMS (ESIjn/zcalcd for GiH260sNsF4 [M + H]*: 446.2061, found 446.2062.

1-(2-(4-Bromo-H-pyrazol-1-yl)-1,1,2,2-tetrafluoroethyl)-4-phenyil,2,3-triazole  4hm).
Yield: 64%; white solid, mp 10205 °C;R: (petroleum ether/EtOAc, 8:2) = 0.54 NMR
(400 MHz, CDC}) ¢ 8.04 (s, 1H), 7.87 — 7.81 (m, 3H), 7.67 Jd; 1.4 Hz, 1H), 7.51 — 7.38
(m, 3H); 13C NMR (101 MHz, CDQJ) ¢ 148.56, 144.87, 129.41, 129.25, 129.20, 128.75,
126.27,118.27, 112.11 (Mc-r = 273.7 Hz2Jc.r = 42.4 HZz), 111.71(tEJc.r = 270.7 HzJcr

= 42.4 Hz), 97.91*%F NMR (376 MHz, CDGJ) 6 -97.05 (t,*J-r = 4.8 Hz, 2F), -98.40 (§Jr-F

= 4.8 Hz, 2F).; HRMS (ESin/zcalcd for GsHoNsBrF4 [M + H]*: 389.9972, found 389.9973.

1-(1,1,2,2-Tetrafluoro-2-(phenylthio)ethyl)pdtolyl-1H-1,2,3-triazole 4ij). Yield: 59%; white
solid, mp 6871 °C;R: (petroleum ether/EtOAc, 9:1) = 0.68 NMR (400 MHz, CDCJ) 6
7.92 (s, 1H), 7.67-7.65 (m, 2H), 7.56-7.54 (m, ZH§1-7.37 (m, 1H), 7.33-7.29 (m, 2H), 7.20-
7.18 (m, 2H), 2.32 (s, 3H}3C NMR (101 MHz, CDGJ) ¢ 148.55, 139.24, 137.31, 131.18,
129.82, 129.55, 126.21, 126.13, 122.86, 122.14Xt = 300.9 Hz2Jc.r = 37.4 Hz, CB),
117.96, 113.68 (thJc.r = 274.7 Hz2Jcr = 41.4 Hz, CB), 21.49;%F NMR (376 MHz, CDGJ)

5 -89.63 (t,3Jrr = 3.8 Hz, 2F), -95.58 (£Jrr = 3.8 Hz, 2F); HRMS (ESIn/z calcd for
C17H1aN3FsS [M + HJ": 368.08397, found 368.08391.

Synthesis of 1-(1,1,2,2-tetrafluoroethyl)-4-tolyl-1H-1,2,3-triazole (5). 4ij(40 mg, 0.11
mmol) was dissolved in dry xylene (1 mL) and heated20 °C in a 10 mL screw-cap tube
equipped with magnetic stirrer and septum. AIBNM@, 0.02 mmol) and-BusSnH (55 mg,
0.19 mmol) in dry xylene (1 mL) were added dropwaser 20 min. After 10 min of further
heating, the reaction mixture was cooled to rt,pevated and purified by flash column
chromatography (pentane/EtOAc, 9:1). Alternativielyas prepared frordi. 2i (0.338 g, 1.349
mmol) was dissolved in dry xylene (5 mL) and heated00 °C in a 20 mL round-bottomed
flask equipped with magnetic stirrer, septum antheated to cold-trap receiver filled with dry
THF (2 mL) cooled to-78 °C. AIBN (33 mg, 0.202 mmol) an@#BusSnH (0.687 g, 2.361
mmol) in dry xylene (2 mL) were added dropwise od@min. Stirring at 100 °C together with
cold-trap distillation{78 °C) was continued for 5 h. THF solution of tmeduct containing 2-
azido-1,1,2,2-tetrafluoroethane (13% GC yield) diasctly used for click reaction. To the cold
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colution of the azide3j (20 mg, 0.17 mmol) and copper(l) 3-methylsaliaylét mg, 0.005
mmol) were added, and the reaction mixture waestt rt for 18 h (UPLC-MS control). After
evaporation of the solvent and crystallization frbexane, pur®& was obtained. Yield: 73%
from 4ij, 6% (21 mg) fron®i; white solid, mp 6871 °C;R: (pentane/EtOAc, 9:1) = 0.5584
NMR (400 MHz, CDC}) § 8.13 (s, 1H), 7.77-7.75 (m, 2H), 7.29-7.27 (m, 26456 (tt,2Jy.r =
52.4 Hz,3Jur = 4.0 Hz, 1H), 2.40 (s, 3H}3C NMR (101 MHz, CDGJ) § 148.82, 139.48,
129.89, 126.18, 125.99, 117.10, 112.30'04,r = 266.6 Hz2Jc.r = 29.3 Hz, CE), 107.82 (tt,
YJcr=253.5 Hz2Jc.r = 35.3 Hz, CB), 21.49;%F NMR (376 MHz, CDGJ) 6 -99.44 (td 2Jr-r
=7.6 Hz,*Jr.1 = 3.8 Hz, 2F), -137.85 (fJr.n = 52.6 Hz*Jr.F = 7.6 Hz, 2F); HRMS (Elin/z
calcd for GiHoNsF4 [M] *: 259.0733, found 259.0735.

Synthesis of 5-iodo-1-(1,1,2,2-tetrafluoro-2-phengethyl)-4-(p-tolyl)-1H-1,2,3-triazole
(7a)). To a 10 mL screw-cap glass tube cooled to 0 °Ctawaimg copper(Ip-tolylacetylide6j
(0.196 g, 1.1 mmol) and azi@a (0.235 g, 1 mmol) in THF (4 mL), a solution ef(0.254 g, 1
mmol) and EN (0.202 g, 2 mmol) in THF (1 mL) was slowly addédter slow warming to rt
and stirring under Ar for 16 h, the reaction mietuvas poured into water and extracted with
Et.O. The organic phase was dried (Mgg@oncentrated and the residue chromatographed on
silica gel (hexane/EtOAc, 99:1) to obtain whitestafline compound (0.252 g, 62% yield), mp
90-91 °C.™H NMR (400 MHz, CDCJ) 6 7.74-7.72 (m, 2H), 7.307.28 (m, 2H), 7.237.20 (m,
3H), 7.17-7.15 (m, 2H), 2.34 (s, 3HYC NMR (101 MHz, CDQ) § 152.32, 148.74, 139.56,
129.91, 129.46, 128.49, 127.03, 126.08, 121.77.9616t, Jc.r = 278.8 Hz2Jc.r = 36.4 Hz),
112.41 (tt,3Jc.F = 273.7 Hz2Jcr = 39.4 Hz), 71.54, 21.53°F NMR (376 MHz, CDGJ) 6 -
83.63 (t,%Jrr = 3.8 Hz, 2F), -94.01 (Jr = 3.8 Hz, 2F); HRMS (ESIm/z calcd for
Ci17H13N3F41O [M + H]*: 478.00339, found 478.00325.

Synthesis of 5-iodo-4-phenyl-1-(1,1,2,2-tetrafluor@-(4-methoxyphenoxy)ethyl)- H-
1,2,3-triazole (7dm).To a 10 mL screw-cap glass tube cooled to 0 °Ctamoing copper(l)
phenylacetylide@m) (0.181 g, 1.1 mmol) and azi@el (0.265 g, 1 mmol) in THF (4 mL), a
solution of b (0.254 g, 1 mmol) and &t (0.202 g, 2 mmol) in THF (1 mL) was slowly added.
After slow warming to rt and stirring under Ar fo6 h, the reaction mixture was poured into
water (10 mL) and extracted withoEX The organic phase was dried (Mgg@oncentrated
and the residue chromatographed on silica gel (reEaOACc, 99:1) to obtain white crystalline
compound (0.438 g, 89% vyield), mp-8F °C.'H NMR (400 MHz, CDCJ) 6 7.94-7.92 (m,
2H), 7.5L7.47 (m, 3H), 7.187.16 (m, 2H), 6.90-6.87 (m, 2H), 3.80 (s, 3#C NMR (101
MHz, CDCk) § 158.32, 152.24, 141.95, 129.51, 129.01, 128.79.642 123.09, 115.95 (itjc.
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F = 276.7 Hz2Jcr = 38.4 Hz), 114.80, 112.46 (#]c-r = 272.7 Hz Jcr = 42.4 Hz), 71.82,
55.76;%F NMR (376 MHz, CDQJ) 6 -83.87 (t,2Jr-F = 3.8 Hz, 2F), -94.94 (8Jr.F = 3.8 Hz,
2F); HRMS (ESI)m/zcalcd for G7H13N3F410,2 [M + H]*: 493.99833, found 493.99831.

Synthesis of 5-((4-fluorophenyl)ethynyl)-1-(1,1,2;Btrafluoro-2-phenoxyethyl)-4-(p-
tolyl)-1H-1,2,3-triazole (8).lodotriazole7aj (0.145 g, 0.3 mmol), 1-ethynyl-4-fluorobenzene
(37 mg, 0.3 mmol), and &0z (0.138 g, 1 mmol) were suspended in dry DMF (1 rahjl
degassed. Pd(OAc)2 mg, 0.009 mmol, 0.03 equiv.) and copper(l) Jhyksalicylate (2 mg,
0.009 mmol, 0.03 equiv.) were added and the reacticxture was stirred at 50 °C for 24 h
under UPLC-MS control. Water (5 mL) was added, gheduct was extracted with £, the
combined organic phase was washed with brine, ¢Nt5Q;), and concentrated. The crude
product was purified by flash column chromatografitgxane)Yield: 43%; yellow solid, mp
89-93 °C;H NMR (500.0 MHz, CDGJ): 6 8.13-8.11 (m, 2H), 7.58-7.54 (m, 2H), 7.37-7.35
(m, 2H), 7.33-7.31 (m, 2H), 7.29-7.27 (m, 1H), 7219 (m, 2H), 7.14-7.10 (m, 2H), 2.43 (s,
3H); 1*C NMR (125.7 MHz, CDG)): 6 163.46 (d}Jc.r= 252.6), 148.86, 148.61, 139.58, 133.76
(d,3JcF=8.7), 129.75, 129.52, 126.82, 126.65, 126.03,32 121.51, 117.33 (tl)c.r= 3.6),
116.17 (d2Jc-F = 22.3), 115.97 (ttdc.r = 277.6,2Jc-F = 37.1, CR), 112.07 (tt1)cr = 273.1,
2Jc-r = 42.2, CR), 102.14, 73.94, 21.45%F NMR (376 MHz, CDGJ) 6 -84.90 (t,2J-r = 3.8
Hz, 2F), -97.71 (8Jr.F = 3.8 Hz, 2F), -108.14 (ttJ1r = 8.3 Hz,*Ju-r = 5.3 Hz, 1F); HRMS
(ESI) m/zcalcd for GsH17FsNsO [M + H]*: 470.12863, found 470.12864.

Synthesis of 4-(phenyl)-1-(1,1,2,2-tetrafluoro-2-(nethoxyphenoxy)ethyl)-5-p-tolyl)-1 H-
1,2,3-triazole (9).To a 5 mL screw-cap glass tube containfiagm (88 mg, 0.18 mmol, 1.0
equiv.), p-tolylboronic acid (36.7 mg, 0.27 mmol, 1.5 equiahd KCOz (69 mg, 0.5 mmol,
2.8 equiv.), dry DMF (2.0 mL) and Pd(OAq)L.2 mg, 0.01 mmol, 2.8 mol%) were added. The
reaction mixture was stirred at rt in the closeal ¥or 16 h (UPLC-MS control), then poured
into 5% HCI (10 mL) and extracted with ;Bx The organic phase was dried (MghO
concentrated, chromatographed on silica gel (héka@éc, 99:1), and triturated with cold
hexane to obtain white crystalline prod@¢@3 mg).Yield: 52%; white solid, mp 168.07 °C;
'H NMR (400 MHz, CDCY) 6 7.53-7.50 (m, 2H), 7.267.24 (m, 7H), 7.147.08 (m, 2H), 6.86-
6.84 (m, 2H), 3.78 (s, 3H), 2.44 (s, 31HC NMR (101 MHz, CDGJ) 6 158.26, 145.58, 141.99,
140.38, 134.62, 130.34, 129.69, 129.19, 128.65502827.28, 123.38, 123.21, 115.99'(¢,
F=276.7 Hz2)cr = 37.4 Hz), 114.73, 112.55 (M)c.r = 271.7 Hz2Jc-r = 41.4 Hz), 55.75,
21.66;'%F NMR (376 MHz, CDGCJ) 6 -83.53 (t,°Jr.F = 3.8 Hz, 2F), -93.96 (8J-.r = 3.8 Hz,
2F); HRMS (ESI)m/zcalcd for GaH20FaN3O2 [M + H]*: 458.14862, found 458.14862.
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Crystallographic data collection

The crytal data were collected on an Xcalibur PXteyn equipped with Onyx CCD detector
and a Cu I§ sealed tube\(= 1.54178 A) with an enhanced monochromator usargbinedy
ando scans at 180 K. CrysAlisProCEas used for data collection, cell refinement dath
reduction. All structures were solved by direct hoets with SIR92and refined by full-matrix
least-squares on F with CRYSTAL'She positional and anisotropical thermal parametérs
all non-hydrogen atoms were refined. All hydrogtana were found from a Fourier difference
map and then recalculated into idealized positansrefined with riding constraints.

Crystal data foddm (0.15 x 0.30 x 0.62 mm)C17H13FsN30O2, monoclinic, space group2i/c,
a=18.5871(12) Ab = 5.6567(4) Ac = 15.3181(11) Ag = 95.884(6)°V = 1602.08(19) A
Z=4,M = 367.30, 6578 reflections measured, 3165 indepdrrdéections. FinaR = 0.048,
WR = 0.048,GoF = 1.145 for 2402 reflections with> 25(I) and 236 parameters. CCDC
1545038.

Crystal data fordhm (0.07 x 0.08 x 0.31 mm)Ci3HsBriFsNs, orthorhombic, space group
Pna2;, a = 18.6519(9) Ap = 5.6223(3) Ac = 27.0706(13) AV = 2838.8(2) K, Z=8,M =
780.27, 19763 reflections measured, 4630 indepemeféections. FinaR= 0.028 wR= 0.029,
GoF = 1.111 for 4020 reflections with > 25(1) and 416 parameters. Flack parameter
x =0.058(15). The asymmetric unit contains two crystabphically independent molecules
of 4hm. CCDC 1545040.

Crystal data for4ij (0.06 x 0.36 x 0.63 mm)Ci7H13F4N3S1, orthorhombic, space group
P212:121, a = 5.3006(6) Ab = 8.6660(10) Ac = 35.753(4) AV =1642.3(3) R, Zz=4,M =
367.37, 19043 reflections measured, 3016 indepeémefections. FinaR=0.062wR=0.059,
GoF = 0.969 for 2465 reflections with > 24(1) and 227 parameters. Flack parameter
x=0.14(3). CCDC 1545041.

Crystal data for5 (0.05 x 0.10 x 0.81 mm)C11HoF4Ns, monoclinic, space group2i, a =
7.1098(10) Ap = 5.6455(8) Ac = 14.581(2) Ap = 90.522(7)°V = 585.25(14) A Z=2,M

= 259.20, 7865 reflections measured, 2147 indepenadlections. FinaR = 0.082,wR =
0.092,GoF = 1.040 for 1878 reflections with> 25(1) and 165 parameters. Flack parameter
x=-0.1(5). The data collection was considerably affedty the poor crystal quality, which
resulted in a slightly lower precision of the sture determination. Nevertheless, all the main
structural features of this compound are still désd reasonably well. The investigated crystal
was found to be a twin with the twin law (1 0 0,100, 0 0 -1)as determined by ROTA%and

a refined component ratio of 0.937(3):0.063(3) $alveestraints were used to regularize the
geometry and the thermal motion of the tetraflutrglechain. CCDC 1545042.
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Crystal data for7dm (0.14 x 0.16 x 0.37 mm)C17H12F411N302, monoclinic, space group2/c,
a=16.0915(14) Ap=7.1728(6) Ac=31.911(3) Ag = 104.303(3)°V = 3569.0(5) &, Z =
8, M =493.20, 27846 reflections measured, 3282 indeppgneéflections. FinaR = 0.089,wR
= 0.092,GoF = 1.010 for 2184 reflections with> 25(1) and 244 parameters. CCDC 1545039.
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Figure SI1 An ORTEP view of 4dm, displacement ellipsoids shown with 50 % probapili
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Figure SI2 An ORTEP view of 4hm, displacement ellipsoids shown with 50 % probaili
Only one of the molecules contained in the asymmeatrit is depicted.
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Figure SI3 An ORTEP view of4ij, displacement ellipsoids shown with 50 % prob&ili
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Figure SI4 An ORTEP view of 5, displacement ellipsoids shown with 40 % probaili
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Figure SI5 An ORTEP view of 7dm, displacement ellipsoids shown with 50 % probapili
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