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Optimization Studies

Table S1. Screening studies of the isomerization of allylic alcohol (R)-1a.?!

Ph  OH Base (equiv.) ehQ
FSCJ\/LP" Toluene, 60 °C TR Ph
(R)-1a 99% ee (R)-2a

Entry Base E%‘g;’é"f t[h] Conv[%]® Yield [%]?  ee[%]

1 Cs,CO; 1.2 18 65 45 84

2 NaH 1.2 2 25 20 80

3 t-BuOK 1.2 2 >99 33 89

4 t-BuOK 0.1 18 12 n.d.[ 89
5 KHMDS 1.2 18 >99' 15 n.d.[
6 DMAP 1.2 18 <1 n.d.[ n.d.[
7 DABCO 1.2 18 <1 n.d.[ n.d.[
8 SPF;;’:;”G 1.2 18 <1 n.d. n.d.

9 DBU 1.2 18 80 80 85

10 DBU 0.1 18 18 n.d.[ 88

111 TBDY 1.2 18 >99 >99 54

12 TBD" 1.2 18 >99 >99 46

1300 TBDY! 0.1 18 >99 >99 20
14 MTBD! 1,2 18 42 40 n.d.[
15 MTBD! 0.1 18 4 n.d.[ n.d.[
16 TMGH 1.2 18 <1 n.d.[ n.d.[

[a] Unless otherwise noted, the reactions were run using 1a (0.165 mmol) in toluene (degassed, 1.65 mL)
under Ar at 60 °C. [b] Determined by YF NMR spectroscopy. [c] With an I.S. (trifluorotoluene). [d] Not
determined. [e] Decomposition. [f] Reaction under air atmosphere. [g] 1,5,7-Triazabicyclo[4.4.0]dec-5-
ene. [h] The reaction was performed in THF. [i] 7-Methyl-1,5,7-Triazabicyclo[4.4.0]dec-5-ene. [j] 1,1,3,3-
Tetramethylguanidine.
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Table S2. Optimization of the enantiospecific TBD-catalyzed isomerization of (R)-1a.

£hOH TBD (X mol%) phQ
Fs;C X Ph Toluene Fs;C Ph
(R)-1a 99% ee (R)-2a
Entry  TBD[mol%]  T[°C] Solvent t [h] Yield [%]  ee [%]?
1 10 60 Toluene 6 85 90
2 5 60 Toluene 18 84 93
3l 5 60 Toluene 18 76 -
41 5 60 Toluene 18 84 93
5 2.5 60 Toluene 72 84 94
6 1 60 Toluene 96 14 94
7 25 80 Toluene 18 82 94(99)
8 2.5 80 Dioxane 18 71 84
9 2.5 80 FCeHs 18 90 86
10 25 80 THF 18 30 74
11 2.5 80 CH,Cl, 18 28 80
12 25 80 CHsCN 18 27 60

[a] In parenthesis ee after recrystallization from hexane / CH,Cl,.
[b]0.05M [c] 0.25 M
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Scheme S1. Unsuccessful substrates.
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General information:

All reagents were used as obtained from commercial sources without further purification.
Flash chromatography was performed with 60 A (35-70 um) silica gel (GC 60A 35-70 Micron,
DAVISIL) using mixtures pentane/EtOAc as eluent. Analytical TLC was performed on aluminum
plates pre-coated (0-25 mm) with silica gel (Merck, Silica Gel 60 F254). Compounds were
detected by exposure to UV light or by revealing the plates in a solution of 5% KMnQ, in water.
Melting points were recorded in metal block and are uncorrected. 'H and "*C NMR spectra were
recorded at 400 MHz and 100 MHz respectively on a Bruker Advance spectrometer. Chemical
shifts (8) are shown in ppm, using as a reference the residual peaks of CDCl; (64 7.26 and ¢
77.00). Coupling constants (J) are given in Hz. NMR yields were calculated using 1 equiv. of
1,3,5-trimethoxybenzene or trifluorotoluene as internal standars. High resolution mass spectra
(HRMS) were recorded on Brucker microTOF ESI-TOF mass spectrometer. GC-MS were
obtained on Thermo GC Trace + MSQ. Enantiomeric excesses were determined using chiral
HPLC Waters 2695 with an autosampler and UV detection. Optical rotations were recorded on a
RUDOLPH AUTOPOL IV with an automatic polarimeter and a path length of 100 mm.
Substrates 1a," 1h," 1i,21n," 10, 1r,* 1s,° 1t,° 1u,® 1v,” 3¢, 3f° were synthesized according to
methods described in the literature. N-d,-TBD'® was also synthesized following a protocol from
the literature.

Computational details:

All density functional theory calculations were performed with the Jaguar 7.9 program
package by Schrédinger LLC. All calculations were performed using the B3LYP-D3 functional
with the Grimme dispersion correction. Geometry optimizations and frequency calculations were
performed with the 6-31G** basis set. All minima and transition states were verified to have
none and one imaginary vibrational frequencies respectively. Solvation free energies were
calculated with the SM8 model and the 6-31+G* basis set. Final energy corrections were
performed with the larger cc-pVTZ++ basis set (corresponding to aug-cc-pVTZ). The total free
energies for every species were calculated as G = E(B3LYP-D3/cc-pVTZ++) + ZPE(B3LYP-
D3/6-31G**) + DHaes(B3LYP-D3/6-31G**) + Geon(SM8/B3LYP-D3/6-31+G*) — TS,08(B3LYP-
D3/6-31G**).
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General procedure for the synthesis of allylic alcohols 1a-f, 1j-m and 1p-q:1

Ph O DIBAL-H Ph OH

X - = 2

Rf Ar Rf Ar
The corresponding enone (1 mmol, 1 equiv.) was dissolved in dry CH,CI, (2 mL) and
DIBAL-H (1 M in hexane, 1.2 mmol, 1.2 mL, 1.2 equiv.) was added at 0 °C under argon
atmosphere. The reaction was stirred for 1.5 h and quenched with NH,CI saturated aqueous
solution and HCI (aq, 0.1 M). The mixture was extracted with CH,Cl, (3 x 15 mL), dried with
MgSO, and the solvent was reduced under vacuum. Silica gel column chromatography was

performed using petroleum ether / ethyl acetate as eluent.

General procedure for the synthesis of enantioenriched allylic alcohols (R)-1a-f,
(R)-1j-m, (R)-1p-q and (R)-3a-c:"
The corresponding enone (5.31 mmol) and [RuClI-(p-cym){(R,R)-Tsdpen}] (33.8 mg, 0.05

mmol, 1 mol%) were placed in a pressure tube under an argon atmosphere. Then an azeotropic

mixture of NEtsyHCOOH (5 mol : 2 mol) was injected and the reaction was stirred at room
temperature during 24 h. The mixture was quenched with H,O and extracted with EtOAc (3 x 15
mL). The combined organic phases were washed with brine and NaHCO; saturated aqueous
solution and then dried over MgSQ,. After evaporation of the solvents, the crude was purified by
silica gel column chromatography with petroleum ether / ethyl acetate (9:1) as the eluent. The
ee was determined by HPLC.

The determination of the absolute configuration of the compound 1a was performed by
comparison of the previously reported compound of known stereochemistry.!" For the rest of
compounds 1, the stereochemistry was assigned upon the assumption of a common

stereochemical mechanism.

(E)-4,4,4-Trifluoro-1,3-diphenyl-2-buten-1-ol (1a)

The title compound was prepared from (E)-4,4,4-trifluoro-1,3-diphenyl-2-buten-1-one (1
mmol, 278 mg) according to the general procedure. Purification by column chromatography
(SiOy; pentane / EtOAc, 90:10) afforded 1a as a colorless oil (195 mg, 70%).
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'H NMR (400 MHz, CDCls): 6 7.45-7.43 (m, 3H), 7.39-7.31 (m, 3H), 7.30-7.26 (m, 4H),
6.63 (dqg, *J('"H,"H) = 9 Hz; “J("H,"°F) = 1.5 Hz, 1H), 5.15 (d, *J(*"H,"H) = 9 Hz, 1H), 1.91 (bs,
1H). *C NMR (100 MHz, CDCls): 6 141.6, 136.5 (q, *J(**C,"°F) = 5 Hz), 132.1 (q, 2J(**C,"°F) =
30 Hz), 131.3, 129.7, 129.0, 128.9, 128.6, 128.4, 126.2, 123.8 (q, 'J(**C,"F) = 274 Hz), 70.4.
F NMR (376 MHz, CDCl;): §-66.53 (s). HPLC: CHIRALCEL OD-H, flow rate 0.5 mL/min,
isohexane / isopropanol (99:01) tmajor(R) = 11.9 min, tmino(S) = 13.3 min, 99% ee. [a]p*° -200.3 (¢
1.0, CHCl3, 99% ee).

For complete characterization see: Konno, T.; Takehana, T.; Mishima, M.; Ishihara, T. J. Org.
Chem. 2006, 71, 3545.

(E)-4,4,4-Trifluoro-3-phenyl-1-(4’-bromophenyl)-2-buten-1-ol (1b)

Br
The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(4-bromophenyl)-2-

buten-1-one (1 mmol, 355 mg) according to the general procedure. Purification by column
chromatography (SiO;; pentane / EtOAc, 90:10) afforded 1b as a white powder (309 mg, 87%).

'H NMR (400 MHz, CDCls): 6 7.50-7.47 (m, 2H), 7.43-7.48 (m, 3H), 7.27-7.25 (m, 2H),
7.14-7.12 (m, 2H), 6.55 (dq, *J("H,"H) = 9 Hz; *J('"H,"F) = 1.5 Hz, 1H), 5.14 (dd, *J("H,"H) = 9
Hz; ®J("H,"H) = 3 Hz, 1H), 2.06 (d, *J(*H,"H) = 3 Hz ,1H). *C NMR (100 MHz, CDCls): 6 140.5,
136.1 (q, *J("*C,"F) = 5 Hz), 132.8 (q, 2J("*C,"F) = 30 Hz), 132.0, 131.2, 129.6, 129.2, 128.7,
127.8, 122.3, 121.6 (q, 'J(**C,"°F) = 273 Hz), 69.8. "°F NMR (376 MHz, CDCls): 6 -66.63 (s).
HPLC: CHIRALCEL OD-H, flow rate 0.5 mL/min, isohexane / isopropanol (99:01) tnajor(R) = 41.2
MiN, tminor(S) = 48.6 min, 98% ee. [a]p?° -213.5 (¢ 1.0, CHCl;, 98% ee).

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.
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(E)-4,4,4-Trifluoro-3-phenyl-1-(4’-trifluoromethylphenyl)-2-buten-1-ol (1c)

CF;

The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(4-
trifluoromethylphenyl)-2-buten-1-one (1 mmol, 344 mg) according to the general procedure.
Purification by column chromatography (SiO;; pentane / EtOAc, 90:10) afforded 1c as a
colorless oil (182 mg, 53%).

'H NMR (400 MHz, CDCls): 6 7.64-7.60 (m, 2H), 7.48-7.44 (m, 3H), 7.40-7.36 (m, 2H),
7.30-7.26 (m, 2H), 6.57-6.53 (m, 1H), 5.20 (dd, *J(*"H,"H) = 9 Hz; *J(*H,"H) = 3 Hz, 1H), 2.02 (d,
®J("H,"H) = 3 Hz, 1H). *C NMR (100 MHz, CDCls): 6 145.7, 136.3 (q, *J(**C,"°F) = 5 Hz), 133.4
(a, 2J("*C,"F) = 30 Hz), 131.5, 130.0 (q, 2J("*C,"*F) = 32 Hz), 130.0, 129.8, 129.3, 126.9, 126.2
(a, 3J("*C,"F) = 3Hz), 124.4 (q, "J("*C,"F) = 272 Hz), 123.4 (q, "J("*C,"°F) = 274 Hz), 70.3. °F
NMR (376 MHz, CDCls): 6 -62.65 (s, 3F), -66.72 (s, 3F). HRMS (ESI): m/z calcd for
[C17H10FsO+Na™] : 369.0670; found: 369.0685. HPLC: CHIRALCEL OD-H, flow rate 0.5 mL/min,
isohexane / isopropanol (99:01) tmajor(R) = 27.2 min, tmino(S) = 31.7 min, 97% ee. [a]p*°-158.8 (¢
1.0, CHCl3, 97% ee).

(E)-4,4,4-Trifluoro-3-phenyl-1-(4’-methylphenyl)-2-buten-1-ol (1d)

The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(4-methylphenyl)-2-
buten-1-one (1 mmol, 290 mg) according to the general procedure. Purification by column
chromatography (SiO;; pentane / EtOAc, 90:10) afforded 1d as a white powder (232 mg, 80%).

'H NMR (400 MHz, CDCls): 6 7.45-7.40 (m, 3H), 7.30-7.26 (m, 2H), 7.20-7.15 (m, 4H),
6.62 (dq, *J("H,"H) = 9.3 Hz; “J("H,"°F) = 1.5 Hz, 1H), 5.10 (dd, *J("H,"H) = 9.3 Hz; *J("H,'H) =
3.4 Hz, 1H), 2.35 (s, 3H), 1.88 (d, °J("H,"H) = 3.4 Hz, 1H). "*C NMR (100 MHz, CDCls): 6 138.6,
138.4, 136.5 (q, %J("*C,"*F) = 5 Hz), 131.5 (q, 2J("*C,"F) = 30 Hz), 131.3, 129.8, 129.7, 129.1,
128.7, 126.2, 123.1 (q, "J("*C,"*F) = 273 Hz), 70.3, 21.4. "F NMR (376 MHz, CDCl;): 5 -66.47
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(s). HPLC: CHIRALCEL OD-H, flow rate 0.5 mL/min, isohexane / isopropanol (99:01) tmaor(R) =
27.6 min, tminor(S) = 32.3 min, 98% ee. [a]p®® -257.4 (¢ 1.0, CHCls, 98% ee).

For complete characterization see: Wu, M.; Kong, L.; Kaiwen, W.; Ronghua, J.; Tanyu, C;
Guohua, L. Catal. Sci. Technol. 2015, 5, 1750.

(E)-4,4,4-Trifluoro-3-phenyl-1-(4’-methoxyphenyl)-2-buten-1-ol (1e)

The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(4-methoxyphenyl)-
2-buten-1-one (1 mmol, 306 mg) according to the general procedure. Purification by column
chromatography (SiO;; pentane / EtOAc, 90:10) afforded 1e as a pink oil (296 mg, 96%).

'H NMR (400 MHz, CDCls): 6 7.45-7.40 (m, 3H), 7.27-7.25 (m, 2H), 7.20-7.15 (m, 2H),
6.90-6.85 (m, 2H), 6.63-6.60 (m, 1H), 5.10-5.07 (m, 1H), 3.81 (s, 3H), 1.87 (bs, 1H). *C NMR
(100 MHz, CDCls): 6 159.8, 136.9 (q, *J(**C,"*F) = 5 Hz), 134.0, 131.9 (q, 2J("*C,"F) = 30 Hz),
131.6, 129.8, 129.1, 128.7, 127.7, 121.9 (q, "J(°C,"F) = 274 Hz), 114.4, 70.2, 55.5. "°F NMR
(376 MHz, CDCl3): 6 -66.44 (s). HPLC: CHIRALCEL OD-H, flow rate 0.5 mL/min, isohexane /
isopropanol (99:01) tmaor(R) = 53.7 min, tmino(S) = 63.0 min, 99% ee. [a]p*® -246.0 (¢ 1.0, CHClIs,
99% ee).

For complete characterization see: Wu, M.; Kong, L.; Kaiwen, W.; Ronghua, J.; Tanyu, C;
Guohua, L. Catal. Sci. Technol. 2015, 5, 1750.

(E)-4,4,4-Trifluoro-3-phenyl-1-(naphthalene-2-yl)-2-buten-1-ol (1f)

T

The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(naphthalene-2-yl)-
2-buten-1-one (1 mmol, 326 mg) according to the general procedure. Purification by column

chromatography (SiO;; pentane / EtOAc, 90:10) afforded 1f as a colorless oil (244 mg, 75%).
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'H NMR (400 MHz, CDCls): 6 7.87-7.83 (m, 3H), 7.68-7.65 (m, 1H), 7.51-7.49 (m, 2H),
7.46-7.43 (m, 3H), 7.42-7.41 (m, 1H), 7.35-7.30 (m, 2H), 6.70 (dq, *J("H,"H) = 9 Hz; *J("H,"°F)
= 1.5 Hz, 1H), 5.31 (dd, *J("H,"H) = 9 Hz; *J(*H,"H) = 3 Hz, 1H), 2.05 (d, *J("H,"H) = 3 Hz ,1H).
*C NMR (100 MHz, CDCl3): 6 139.0, 136.6 (q, *J("*C,"F) = 5 Hz), 133.4, 133.3, 132.5 (q,
2J(PC,"F) = 30 Hz), 131.5, 129.8, 129.2, 129.0, 128.8, 128.2, 127.9, 126.6, 126.5, 125.3,
124.1, 123.5 (q, "J("°C,"*F) = 273 Hz), 70.7. "°F NMR (376 MHz, CDCls): 6 -66.47 (s). HRMS
(ESI): m/z calcd for [CoH1sF30+Na™] : 351.0967; found: 351.0975. HPLC: CHIRALCEL OD-H,
flow rate 0.5 mL/min, isohexane / isopropanol (97:03) tmajor(R) = 20.9 min, tmino(S) = 24.6 min,
98% ee. [a]p*° -288.1 (¢ 1.0, CHCl;, 98% ee).

(E)-3-(4-chlorophenyl)-4,4,4-trifluoro-1-phenylbut-2-en-1-ol (1j)

The title compound was prepared from (E)-3-(4-chlorophenyl)-4,4,4-trifluoro-1-
phenylbut-2-en-1-one (1 mmol, 310 mg) according to the general procedure. Purification by
column chromatography (SiO,; pentane / EtOAc, 90:10) afforded 1j as a colorless oil (323 mg,
75%).

'H NMR (400 MHz, CDCls): 6 7.42-7.40 (m, 2H), 7.38-7.31 (m, 3H), 7.25-7.24 (m, 2H),
7.22-7.21 (m, 2H), 6.65 (dq, *J("H,"H) = 9 Hz; *J("H,"*F) = 1.5 Hz, 1H), 5.12-5.09 (m, 1H), 1.93
(bs, 1H). *C NMR (100 MHz, CDCls): 6 141.5, 137.4-137.3 (q, 3J("*C,"F) = 5 Hz), 135.5,
131.22 (q, 2J("°C,"F) = 30 Hz), 131.21, 129.9, 129.15, 129.10, 128.7, 126.4, 123.0 (q,
'J(*C,"®F) = 273 Hz), 70.6. "F NMR (376 MHz, CDCls): 6-66.54 (s). HPLC: CHIRALCEL OD-
H, flow rate 0.5 mL/min, isohexane / isopropanol (95:05) tmajor(R) = 12.0 min, tminor(S) = 15.2 min,
97% ee. [a]p*°-428.1 (¢ 1.0, CHCl3, 97% ee).

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.

S10



(E)-4,4,4-trifluoro-1-phenyl-3-(4-(trifluoromethyl)phenyl)but-2-en-1-ol (1k)

The title compound was prepared from (E)-4,4,4-trifluoro-1-phenyl-3-(4-
(trifluoromethyl)phenyl)but-2-en-1-one (1 mmol, 346 mg) according to the general procedure.
Purification by column chromatography (SiO,; pentane / EtOAc, 90:10) afforded 1k as a white
powder (277 mg, 80%).

'H NMR (400 MHz, CDCls): 6 7.71-7.69 (m, 2H), 7.42-7.40 (m, 2H), 7.39-7.32 (m, 3H),
7.25-7.23 (m, 2H), 6.70 (dq, *J("H,"H) = 9 Hz; *J('"H,"F) = 1.5 Hz, 1H), 5.07 (dd, *J('H,"H) = 9
Hz; *J(*H,"H) = 4 Hz, 1H), 1.95 (d, *J("H,"H) = 4 Hz ,1H). *C NMR (100 MHz, CDCls): § 141.3,
137.6 (q, 2J("*C,"°F) = 5 Hz), 135.1, 131.4 (d, 2J("*C,"*F) = 33 Hz), 130.9 (d, 2J("*C,"F) = 31 Hz),
130.3, 129.1, 128.7, 126.2, 125.6 (q, 'J(*C,"F) = 4 Hz), 123.9 (q, 'J(**C,"®F) = 273 Hz), 122.8
(q, "U(™*C,"°F) = 273.5 Hz), 70.5. "F NMR (376 MHz, CDCls): 6 -62.86 (s), -66.69 (s). HPLC:
CHIRALCEL OD-H, flow rate 0.5 mL/min, isohexane / isopropanol (95:05) tmajo(R) = 12.6 min,
tminor(S) = 10.4 min, 97% ee. [a]p**-299.1 (c 1.0, CHCI3, 97% ee).

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.

(E)-4,4,4-trifluoro-1-phenyl-3-(p-tolyl)but-2-en-1-ol (1)

The title compound was prepared from (E)-4,4,4-trifluoro-1-phenyl-3-(p-tolyl)but-2-en-1-
one (1 mmol, 292 mg) according to the general procedure. Purification by column
chromatography (SiO;; pentane / EtOAc, 90:10) afforded 11 as a white powder (251 mg, 86%).

'H NMR (400 MHz, CDCls): 6 7.38-7.34 (m, 2H), 7.33-7.27 (m, 3H), 7.24-7.22 (m, 2H),
7.18-7.16 (m, 2H), 6.59 (dq, *J(*H,"H) = 9 Hz; *J('"H,"F) = 1.5 Hz, 1H), 5.17-5.15 (m, 1H), 2.40
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(s, 3H), 1.91 (d, *J("H,"H) = 4 Hz ,1H). *C NMR (100 MHz, CDCls): 6 141.6, 136.3 (q, J(**C,"F)
= 5 Hz), 132.1 (q, 2J("*C,"F) = 30 Hz), 129.7, 129.5, 128.8, 128.3, 127.3, 126.2, 123.1 (q,
'J("3C,®F) = 274 Hz), 100.0, 70.4, 21.3. "F NMR (376 MHz, CDCl;): 6 -66.69 (s). HPLC:
CHIRALCEL OD-H, flow rate 0.5 mL/min, isohexane / isopropanol (95:05) tmajo(R) = 10.5 min,
tminor(S) = 13.9 min, 97% ee. [a]p>*-377.2 (¢ 1.0, CHCl3, 97% ee).

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.

(E)-3-(4-methoxyphenyl)-4,4,4-trifluoro-1-phenylbut-2-en-1-ol (1m)

The title compound was prepared from (E)-4,4,4-trifluoro-3-(4-methoxyphenyl)-1-
phenylbut-2-en-1-one (1 mmol, 308 mg) according to the general procedure. Purification by
column chromatography (SiO,; pentane / EtOAc, 90:10) afforded 1m as a colorless oil (237 mg,
77%).

'H NMR (400 MHz, CDCls): 6 7.41-7.27 (m, 5H), 7.22-7.20 (m, 2H), 6.96-6.92 (m, 2H),
6.59 (dq, *J(*H,"H) = 9 Hz; “J("H,"*F) = 1 Hz, 1H), 5.16 (d, *J('H,"H) = 9 Hz, 1H). *C NMR (100
MHz, CDCls): 6 141.7, 136.4 (q, *J(**C,"°F) = 5 Hz), 131.8 (q, 2J(**C,"*F) = 30 Hz), 130.9, 128.9,
128.8, 128.3, 126.2, 123.4, 123.2 (q, 'J("°C,"°F) = 273 Hz), 114.0, 70.5, 55.3. "F NMR (376
MHz, CDCl;): 6-66.54 (s). HPLC: CHIRALCEL OD-H, flow rate 0.5 mL/min, isohexane /
isopropanol (95:05) tmajor(R) = 14.5 Min, tmino(S) = 18.9 min, 98% ee. [a]p*® -390.6 (¢ 1.0, CHClIs,
98% ee).

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.
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(E)-4,4,5,5,5-Pentafluoro-1,3-diphenylpent-2-en-1-ol (1p)

I OH
SRR

The title compound was prepared from (E)-4,4,5,5,5-pentafluoro-1,3-diphenylpent-2-en-
1-one (1 mmol, 328 mg) according to the general procedure. Purification by column
chromatography (SiO;; pentane / EtOAc, 90:10) afforded 1p as a colorless oil (249 mg, 76%).

'H NMR (400 MHz, CDCls): 6 7.43-7.39 (m, 3H), 7.35-7.28 (m, 3H), 7.24-7.20 (m, 4H),
6.66 (dq, *J('H,"H) = 9 Hz; “J("H,"*F) = 1.5 Hz, 1H), 5.10 (d, *J("H,"H) = 9 Hz, 1H), 1.93 (bs, 1H).
3C NMR (100 MHz, CDCls): 6 141.6, 139.9 (t, *J('*C,"F) = 8 Hz), 131.6, 131.3 (t, 2J("*C,"F) =
20 Hz), 130.1, 129.1, 129.0, 128.6, 128.5, 126.3, 123.8-109.5 (m, CF3;-CF,-), 70.6. “F NMR
(376 MHz, CDCly): 6 -82.23 (m, 3F), -113.90 (m, 2F). HRMS (ESI): m/z calcd for
[C17H13Fs0+Na™]: 351.0787; found: 351.0779. HPLC: CHIRALCEL OK, flow rate 0.5 mL/min,
isohexane / isopropanol (99:01) tmajor(R) = 25.9 min, tmino(S) = 37.1 min, 99% ee. [a]p**-197.0 (¢
1.0, CHCI3, 99% ee).

(E)-4,4,5,5,6,6,6-Heptafluoro-1,3-diphenylhex-2-en-1-ol (1q)

I OH
SR

The title compound was prepared from (E)-4,4,5,5,6,6,6-heptafluoro-1,3-diphenylhex-2-
en-1-one (1 mmol, 378 mg) according to the general procedure. Purification by column
chromatography (SiO;; pentane / EtOAc, 90:10) afforded 1q as a colorless oil (276 mg, 73%).

'H NMR (400 MHz, CDCls): 6 7.43-7.40 (m, 3H), 7.38-7.30 (m, 3H), 7.23-7.20 (m, 4H),
6.64 (dq, *J("H,"H) = 9 Hz; “J("H,"F) = 1 Hz, 1H), 5.11 (d, *J(*"H,"H) = 9 Hz, 1H), 1.91 (bs, 1H).
3C NMR (100 MHz, CDCls): 6 141.6, 140.5 (q, *J("*C,"F) = 8 Hz), 131.7, 131.4 (q, J(**C,"°F) =
22 Hz), 130.21, 129.1, 129.0, 128.52, 128.46, 126.3, 119.8-106.1 (m, CF3;-CF,-CF,-), 70.6. OF
NMR (376 MHz, CDCls): 6 -80.28 (m, 3F), -110.90 (m, 2F), —124.24 (m, 2F). HRMS (ESI): m/z
caled for [CqgH13F70+Na] : 401.0747; found: 401.0762. HPLC: CHIRALCEL IB, flow rate 0.5
mL/min, isohexane / isopropanol (99:01) tmajor(R) = 22.0 Min, tminor(S) = 21.1 min, 98% ee. [a]p*°
-139.8 (¢ 1.0, CHCls, 98% ee).
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Procedure for the synthesis of allylic alcohols 1g:2

O Ph OH

o) 10 Ph O
O € NaH 1) DIBAL-H
P— - > A NS

NaH 60% dispersion in mineral oil (30 mmol, 1.2 g, 1.5 equiv.) was dissolved in dry THF
(40 mL) and the reaction mixture was cooled to 0 °C. Triphenylphosphonoacetate (30 mmol, 6
mL, 1.5 equiv.) was added and the mixture was stirred at 0 °C for 1 h. Then, 2,2,2-
trifluoroacetophenone (20 mmol, 2.8 mL, 1 equiv.) was added and the mixture was stirred for
another hour at 0 °C and, afterwards, warmed to RT. The reaction was quenched with NH,CI
saturated aqueous solution and extracted with EtOAc (3 x 15 mL). The solvent was removed
under reduced pressure affording a mixture of E/Z (85/15) products were obtained. Silica gel
column chromatography was performed to separate the E-enone using petroleum ether / ethyl
acetate (30:01) as eluent.

The E-enone (1.6 mmol, 400 mg, 1 equiv.) was redissolved in dry Et,O (5 mL) at -78 °C.
DIBAL-H (1 M in hexane, 1.8 mmol, 1.8 mL, 1.1 equiv.) was added dropwise over 2 min and the
mixture was stirred 1 h at —78 °C. The reaction was quenched with H,O, extracted using Et,O (3
x 15 mL) and purified using silica gel column chromatography (pentane / EtOAc, 90:10). The
corresponding aldehyde was then dissolved in dry THF (5 mL) and the mixture was cooled at
-78 °C. TMSCF; (1.8 mmol, 0.3 mL, 1.1 equiv.) and TBAF (1 M in THF, 0.04 mmol, 40 uL, 0.03
equiv.) were added carefully over 2 min and the mixture was warmed to RT. The reaction was
quenched with HCI (aqg., 5 mL, 0.1 M) and the solvent was removed under reduced pressure.
The product is volatile and the removal of the solvent has to be performed very carefully. Silica
gel column chromatography was performed to purify 1g using petroleum ether / ethyl ether
(99:1) as eluent (215 mg, 48%).

(E)-1,1,1,5,5,5-Hexafluoro-4-phenylpent-3-en-2-ol (1g)

OH
FiC” N CF,
'H NMR (400 MHz, CDCls): 6 7.52-7.42 (m, 3H), 7.35-7.30 (m, 2H), 6.44-6.41 (m, 1H),
4.43-4.36 (m, 1H). *C NMR (100 MHz, CDCls): 6 139.0 (q, 2J("*C,"*F) = 33 Hz), 130.0, 129.6,

129.3, 128.8, 126.9-126.8 (m), 123.88 (q, 'J(**C,"°F) = 282 Hz), 122.46 (q, 'J("*C,"F) = 274
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Hz), 67.26 (q, 2J("*C,"F) = 33 Hz). "F NMR (376 MHz, CDCls): 6 -67.60 (s, 3F), -78.45 (s,
J(*H, "°F) = 6 Hz, 3F). GC/MS (m/z): 270.00.

Procedure for the synthesis of allylic alcohol (Z)-1a:3

CF; 1) DIBAL-H CF; OH

I COOEt N

Ph Ph

Ph 2) PhMgBr

Ethyl (Z2)-4,4,4-trifluoro-3-phenylbut-2-enoate (0.8 mmol, 200 mg, 1 equiv.) was
dissolved in dry Et,O (2 mL) and the mixture was cooled -78 °C. DIBAL-H (1 M in hexane, 0.9
mmol, 0.9 mL, 1.1 equiv.) was added and the reaction was stirred at -78 °C for 1h. Then
PhMgBr (1 M in THF, 0.9 mmol, 0.9 mL, 1.1 equiv.) was added and the reaction was warmed
overnight. The reaction was quenched with HCI (aq., 5 mL, 1 M) and the mixture was extracted
with Et;,0O (3 x 15 mL). The organic phase was dried over MgSO, and the solvent was reduced
under reduced pressure. The product (Z)-1a was purified by Silica gel column chromatography

using petroleum ether / ethyl acetate (90:10) as eluent (135 mg, 59%, colorless oil).

(Z2)-4,4,4-Trifluoro-1,3-diphenylbut-2-en-1-ol ((Z)-1a)
CF3 OH

'H NMR (400 MHz, CDCls): 6 7.47-7.43 (m, 2H), 7.42-7.38 (m, 2H), 7.37-7.30 (m, 6H),
6.22 (m, 1H), 5.89 (m, 1H). *C NMR (100 MHz, CDCls): 6 141.8 (q, *J("°C,"*F) = 3 Hz), 141.75,
135.5, 131.6 (q, 2J("*C,"F) = 30 Hz), 129.0, 128.7, 128.5, 128.4, 128.3, 127.8, 123.7 (q,
'J("3C,"F) = 276 Hz), 70.0. "°F NMR (376 MHz, CDCls): 6 -56.22 (s). HRMS (ESI): m/z calcd for
[C16H13F30+Na*]: 301.0811; found: 301.0809.

Procedure for the synthesis of allylic alcohols 1w-y:"’

Ph

0 nBuLi OH
Ph— + Ar
Ph)J\Ar /

Ph

Phenylacetilene (5.5 mmol, 0.6 mL, 2 equiv.) was dissolved in dry THF (14 mL) and
nBuLi (1.56 M in CH,Cl,, 5.5 mmol, 3.5 mL, 2 equiv.) was added dropwise at -78 °C under an
argon atmosphere. The mixture was stirred for 30 minutes at -78 °C and the corresponding
benzophenone was added (2.7 mmol, 1 equiv.). The mixture was then stirred at RT for 1 h and

it was subsequently quenched with NH,Cl saturated aqueous solution. It was extracted with
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EtOAc (3 x 15 mL), dried over MgSQO,4 and the solvent was reduced under reduced pressure.
Silica gel column chromatography was performed to purify the product using petroleum ether /

ethyl acetate (80:20) as eluent.

Ph Ar
OH p-TSA s
= A T Ph/VJ\Ph
=
Ph

The corresponding propargylic alcohol (2.64 mmol, 750 mg, 1 equiv) and p-
toluenesulphonic acid (0.79 mmol, 150 mg, 0.3 equiv.) were dissolved in dry DCE (9 mL) under
an argon atmosphere. The mixture was stirred at 60 °C for 6 h. The solvent was removed under
reduced pressure and the product was purified by silica gel column chromatography (petroleum
ether / ethyl acetate, 90:10).

1,3,3-Triphenylprop-2-en-1-one

O,
¢

The title compound was prepared from benzophenone (2.7 mmol, 500 mg) according to
the above procedure. Purification by column chromatography (SiO,; pentane / EtOAc, 90:10)
afforded the product (693 mg, 93%).

'H NMR (400 MHz, CDCls): 6 7.93-7.91 (m, 2H), 7.51-7.46 (m, 1H), 7.42-7.35 (m, 7H),
7.29-7.26 (m, 3H), 7.21-7.18 (m, 2H), 7.13 (s, 1H). *C NMR (100 MHz, CDCl5): 8 192.8, 154.8,
141.5, 139.1, 138.4, 132.8, 129.9, 129.5, 128.9, 128.7, 128.6, 128.49, 128.48, 128.2, 124.2.

For complete characterization see: Uyanik, M.; Fukatsu, R.; Ishihara, K. Org. Lett., 2009,
11, 3470.

(2)-3-(4-Bromophenyl)-1,3-diphenylprop-2-en-1-one
Br

IO
7 C
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The title compound was prepared from p-bromobenzophenone (2.7 mmol, 700 mg)
according to the above procedure. Purification by Combiflash BIOTAGE using cartridges SNAP
ultra 25 g (pentane / EtOAc, 99:1) afforded the product (245 mg, 35%, yellow oil).

'H NMR (400 MHz, CDCls): 6 7.94-7.91 (m, 2H), 7.55-7.51 (m, 1H), 7.44-7.35 (m, 9H),
7.17 (s, 1H), 7.09-7.05 (m, 2H). ®*C NMR (100 MHz, CDCls): 6 192.2, 153.8, 141.0, 138.3,
138.1, 133.1, 131.45, 131.44, 129.7, 128.80, 128.70, 128.65, 128.64, 124.3, 122.8. HRMS
(ESI): m/z calcd for [C21H1sBrO+Na’] : 385.0198; found: 385.0219.

(E)-3-(4-Bromophenyl)-1,3-diphenylprop-2-en-1-one

IO
O
Br

The title compound was prepared from p-bromobenzophenone (2.7 mmol, 700 mg)
according to the above procedure. Purification by Combiflash BIOTAGE using cartridges SNAP
ultra 25 g (pentane / EtOAc, 99:1) afforded the product (200 mg, 29%, yellow oil).

'H NMR (400 MHz, CDCls): 6 7.90-7.88 (m, 2H), 7.52-7.46 (m, 3H), 7.40-7.35 (m, 2H),
7.29-7.24 (m, 5H), 7.16-7.14 (m, 2H), 7.08 (s, 1H). ®*C NMR (100 MHz, CDCls): § 192.5, 153.2,
140.2, 138.4, 138.0, 132.8, 131.6, 130.1, 129.7, 128.7, 128.6, 128.4, 128.1, 124.3, 123.7.
HRMS (ESI): m/z calcd for [C21H1sBrO+Na™]: 385.0198; found: 385.0233.

(E)-3-(Perfluorophenyl)-1,3-diphenylprop-2-en-1-one

The title compound was prepared from 2,3,4,5,6-pentafluorobenzophenone (2.7 mmol,
735 mg) according to the above procedure. Purification by column chromatography (SiOy;
pentane / EtOAc, 95:5) afforded the product (478 mg, 65%, yellow oil).

'H NMR (400 MHz, CDCls): 6 7.92-7.90 (m, 2H), 7.50-7.44 (m, 1H), 7.38-7.34 (m, 2H),
7.20-7.19 (m, 5H), 6.79 (s, 1H). *C NMR (100 MHz, CDCls): 6 193.2, 145.3, 136.76-136.74
(m), 136.7, 133.6, 132.7-132.6 (m), 130.25-130.19 (m), 129.7, 129.24, 129.20, 128.9, 128.7,
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128.6, 128.5, 126.5. "F NMR (376 MHz, CDCl3): 6 -140.2 (m, 2F), -153.4 (m, 1F), =161.2 (m,
2F). HRMS (ESI): m/z calcd for [C21H11Fs0+Na®]: 397.0622; found: 397.0587.

Ar O DIBAL-H Ar OH
Ph}\/U\Ph - Ph/é\)\Ph
The corresponding enone (3 mmol, 1 equiv.) was dissolved in dry CH,Cl, (10 mL) and
DIBAL-H (1 M in hexane, 3.6 mmol, 3.6 mL, 1.2 equiv.) was added at 0 °C under argon
atmosphere. The reaction was stirred for 1.5 h and quenched with NH,CI saturated aqueous
solution and HCI (aqg., 5 mL, 0.1 M). The mixture was extracted with CH,Cl, (3 x 15 mL), dried
over MgSO, and the solvent was removed under reduced pressure. Silica gel column
chromatography was performed to purify the product using petroleum ether / ethyl acetate (9:1)
as eluent. The allylic alcohols 1w-y were found to be unstable and the isomerization was

performed directly after the reduction.

General procedure for the synthesis of allylic ethers 3a-d:

Ph OH NaH Ph O

FsC)\/kPh T Rx F3C)\/kPh
NaH 60% dispersion in mineral oil (1.6 mmol, 65 mg, 1.5 equiv.) was dissolved in dry
Et,O (2 mL) under an argon atmosphere at 0 °C. The allylic alcohol 1a (1.08 mmol, 300 mg, 1
equiv.) and the corresponding alkylating agent (1.08 mmol, 1 equiv.) were added and the
reaction mixture was stirred for 2 h. The reaction was quenched with NH,CI saturated aqueous

solution and HCI (aq., 5 mL, 0.1 M) and purified using silica gel column chromatography.

(E)-(4,4,4-Trifluoro-1-methoxybut-2-ene-1,3-diyl)dibenzene (3a)

The title compound was prepared according to the general procedure from methyl iodine
(1.08 mmol, 68 uL, 1 equiv.). Purification by column chromatography (SiO,; pentane / EtOAc,
95:5) afforded 3a as a colorless oil (220 mg, 70%).

'H NMR (400 MHz, CDCls): 6 7.46-7.43 (m, 3H), 7.37-7.25 (m, 5H), 7.22-7.17 (m, 2H),
6.54 (dq, *J("H,"H) = 9 Hz; “J(*H,"°F) = 1.5 Hz, 1H), 4.57 (d, *J(*H,"H) = 9 Hz, 1H), 3.21 (s, 3H).
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3C NMR (100 MHz, CDCls): 6 139.6, 135.9 (q, *J("*C,"F) = 5 Hz), 132.9 (q, 2J("*C,"*F) = 30
Hz), 131.7, 129.9, 129.1, 128.9, 128.7, 128.5, 127.0, 123.2 (q, 'J(**C,"°F) = 274 Hz), 79.3, 56.3.
YF NMR (376 MHz, CDCl;): 6 -66.53 (s). HRMS (ESI): m/z calcd for [Ci7HisF30+Na’] :
315.0967; found: 315.0968. HPLC: CHIRALCEL OD-H, flow rate 0.5 mL/min, isohexane /
isopropanol (99:01) tmaor = 8.2 MiN, tminor = 9.3 Min, 98% ee. [a]p*° -165.9 (¢ 1.0, CHCI3, 98%

ee).

(E)-(4,4,5,5,6,6,6-heptafluoro-1-methoxyhex-2-ene-1,3-diyl)dibenzene (3b)

Ph  OMe

CoF7 N

The title compound was prepared according to the general procedure from methyl iodine
(1.44 mmol, 90 uL, 1 equiv.). Purification by column chromatography (SiO,; pentane / EtOAc,
99.5:0.5) afforded 3b as a colorless oil (368 mg, 65%).

'H NMR (400 MHz, CDCls): 6 7.46-7.30 (m, 7H), 7.25-7.19 (m, 3H), 6.61 (dt, *J("H,"H)
= 9 Hz; *J("H,"°F) = 1.5 Hz, 1H), 4.60 (d, *J('"H,'H) = 9 Hz, 1H), 3.24 (s, 3H). *C NMR (100
MHz, CDCls): 6 139.8 (t, 2J('*C,"F) = 8 Hz), 139.5, 132.1 (t, 2J("*C,"F) = 22 Hz), 131.8, 130.2,
128.9, 128.7, 128.4, 128.3, 126.8, 119.4-108.6 (m, CF3-CF,—CF»-), 79.3, 56.2. "°F NMR (376
MHz, CDCls): 6 -80.30, -110.74, -124.29. HRMS (ESI): m/z calcd for [CigHisF;O+Na'] :
415.0909; found: 415.0915. HPLC: CHIRALCEL OD-H, flow rate 0.5 mL/min, isohexane /
isopropanol (99.5:0.5) tmajor = 8.1 MiN, tminor = 9.2 min, 98% ee. [alp*° -159.7 (¢ 1.0, CHCl3, 98%

ee).

(E)-(4,4,4-trifluoro-1-phenoxybut-2-ene-1,3-diyl)dibenzene (3c)"?

ole
FC O

The title compound was prepared according to a modified method from the general
procedure. NaH 60% dispersion in mineral oil (0.52 mmol, 25 mg, 1.2 equiv.) was dissolved in
dry toluene (2.5 mL) under an argon atmosphere at 0 °C. The allylic alcohol 1a (0.43 mmol, 120
mg, 1 equiv.) and diphenyliodonium triflate (0.52 mmol, 224 mg, 1.2 equiv.) were added and the

reaction mixture was allowed to react overnight at room temperature. The crude was then
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diluted with Et,0O (5 mL) and filtered through a silica plug. Purification by column
chromatography (SiO;; pentane / EtOAc, 99:1) afforded 3¢ as a colorless oil (86 mg, 56%).

'H NMR (400 MHz, CDCls): 6 7.46-7.40 (m, 3H), 7.37-7.27 (m, 5H), 7.24-7.21 (m, 2H),
7.20-7.15 (m, 2H), 6.95-6.90 (m, 1H), 6.75-6.70 (m, 2H), 6.69 (dq, *J("H,"H) = 9 Hz; *J('H,"°F)
=1 Hz, 1H), 5.54 (d, *J("H,"H) = 9 Hz, 1H). *C NMR (100 MHz, CDCl;): 6 157.2, 139.2, 135.1
(a, 2J("*C,"®F) = 5 Hz), 132.8 (q, 2J(**C,"°F) = 30 Hz), 131.4, 129.8, 129.5, 129.3, 129.1, 128.8,
128.6, 126.8, 123.2 (q, 'J(**C,"F) = 274 Hz), 121.7, 116.7, 76.5. "°F NMR (376 MHz, CDCls): 6
-66.42 (s). HRMS (ESI): m/z caled for [CxHq/Fs0+Na] : 377.1124; found: 377.1132.
CHIRALCEL OD-H, flow rate 0.5 mL/min, isohexane / isopropanol (98:02) tmajor = 13.7 min, tminor
= 12.2 min, 98% ee. [a]p*°~78.0 (c 0.83, CHCls, 98% ee).

(E)-(1-(Benzyloxy)-4,4,4-trifluorobut-2-ene-1,3-diyl)dibenzene (3d)

F3

IO
T

The title compound was prepared according to the general procedure from benzyl
bromide (1.08 mmol, 130 uL, 1 equiv.). Purification by column chromatography (SiO,; pentane /
EtOAc, 95:5) afforded 3d as a colorless oil (302 mg, 76%).

'H NMR (400 MHz, CDCls): 6 7.42-7.28 (m, 10H), 7.26-7.21 (m, 5H), 6.63 (dd,
*J("H,"H) = 9 Hz; “J("H,"F) = 1.5 Hz, 1H), 4.82 (d, *J(*H,"H) = 9 Hz, 1H), 4.36 (d, “J('"H,'H) = 1
Hz, 2H). *C NMR (100 MHz, CDCl;): 6 139.6, 137.7, 135.8 (q, %J("*C,"F)= 4 Hz), 132.5 (q,
2J("*C,"*F) = 30 Hz), 131.5, 129.6, 128.9, 128.8, 128.5, 128.4, 128.3, 127.8, 127.7, 127.0, 123.1
(q, "J(*C,"F) = 274 Hz), 76.8, 70.2. "°F NMR (376 MHz, CDCl;): 6 -66.40 (s). HRMS (ESI): m/z
calcd for [CasHigF30+Na™]: 391.1280; found: 391.1297.
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General procedure for the TBD-catalyzed isomerization of allylic substrates:

The corresponding allylic substrate (0.18 mmol, 1 equiv.) and 1,5,7-
triazabicyclo[4.4.0]dec-5-ene (0.018 mmol, 2.5 mg, 0.1 equiv.) were placed in a pressure tube.
Toluene was added (1.8 mL) and the mixture was allowed to react at 60 °C. The reaction was
quenched with H,O (5 mL) and extracted with Et,O (3 x 5 mL). The solvent was removed under
reduced pressure to yield the product.

The determination of the absolute configuration of the compound 2a was performed by
comparison of the previously reported compound of known stereochemistry.!" For the rest of
compounds 2, the stereochemistry was assigned upon the assumption of a common

stereochemical mechanism.

4,4,4-Trifluoro-1,3-diphenylbutanone (2a)

The title compound was prepared from (E)-4,4,4-trifluoro-1,3-diphenyl-2-buten-1-ol or
from (Z)-4,4,4-trifluoro-1,3-diphenyl-2-buten-1-ol (0.18 mmol, 50 mg) according to the general
procedure. After quenching, evaporation of the solvent afforded the product as a white powder
(42 mg, 85%).

'H NMR (400 MHz, CDCls): 6 7.95-7.92 (m, 2H), 7.60-7.56 (m, 1H), 7.48-7.45 (m, 2H),
7.41-7.39 (m, 2H), 7.36-7.30 (m, 3H), 4.30-4.19 (m, 1H), 3.70 (dd, 2J("H,"H) = 18 Hz; *J('H,"H)
= 9 Hz, 1H), 3.62 (dd, 2J("H,"H) = 18 Hz; *J('H,"H) = 4 Hz, 1H). "*C NMR (100 MHz, CDCls): §
195.4, 136.4, 134.7-134.6 (m), 133.7, 129.2, 128.9, 128.8, 128.4, 128.2, 125.7 (q, 'J("°C,"F) =
275 Hz), 44.9 (q, 2J("*C,"F) = 27 Hz), 38.4-38.3 (m). "°F NMR (376 MHz, CDCls): 6 -69.64 (d,
®J(*H, "F) = 10 Hz). HPLC: CHIRALCEL 0OJ, flow rate 0.5 mL/min, isohexane / isopropanol
(99:01), tmajor(R) = 49.9 Min, tminor(S) = 60.1 min, 94% ee. [a]p*° +46.0 (¢ 1.0, CHCI3, 94% ee).
Recrystallization from CH,CI, / hexane afforded the product with 99% ee.

For complete characterization see: Bizet, V.; Pannecoucke, X.; Renaud, J.-L.; Cahard, D.
Angew. Chem. Int. Ed. 2012, 51, 6467.
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4,4,4-Trifluoro-3-phenyl-1-(4’-Bromophenyl)-butanone (2b)

Br

The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(4’-bromophenyl)-2-
buten-1-ol (0.18 mmol, 64 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a white powder (58 mg, 90%).

'H NMR (400 MHz, CDCls): 6 7.80-7.77 (m, 2H), 7.62-7.58 (m, 2H), 7.40-7.30 (m, 5H),
4.23 (m, 1H), 3.65 (dd, 2J("H,"H) = 18 Hz; *J('H,"H) = 9 Hz, 1H), 3.55 (dd, 2J("H,'H) = 18 Hz;
*J("H,"H) = 4 Hz, 1H). *C NMR (100 MHz, CDCls): 6 194.5, 135.2, 134.4-134.3 (m), 132.2,
129.7, 129.1, 129.0, 128.9, 128.5, 125.6 (q, 'J('*C,"°F) = 279 Hz), 44.8 (q, 'J("*C,"°F) = 27.5
Hz), 38.25-38.23 (m). "F NMR (376 MHz, CDCl;): 6 -69.66 (d, *J('"H, "°F) = 10 Hz). HPLC:
CHIRALCEL OJ, flow rate 0.5 mL/min, isohexane / isopropanol (90:10), tmajor(R) = 32.0 min,
tminor(S) = 26.6 min, 94% ee. [a]p®® +23.6 (¢ 1.0, CHCl3, 94% ee). Recrystallization from CH,CI, /

hexane afforded the product with 99% ee.

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.

4,4,4-Trifluoro-3-phenyl-1-(4’-Trifluoromethylphenyl)-butanone (2c)

CF,

The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(4’-
trifluoromethylphenyl)-2-buten-1-ol (0.18 mmol, 62 mg) according to the general procedure.
After quenching, evaporation of the solvent afforded the product as a white powder (52 mg,
84%). m.p. 66-67 °C.

'H NMR (400 MHz, CDCls): 6 8.02 (d, *J("H,"H) = 8 Hz, 2H), 7.73 (d, *J('"H,'H) = 8 Hz,
2H), 7.40-7.30 (m, 5H), 4.25 (m, 1H), 3.71 (dd, 2J("H,"H) = 18 Hz; *J("H,"H) = 9 Hz, 1H), 3.62
(dd, 2J("H,"H) = 18 Hz; *J("H,"'H) = 4 Hz, 1H). *C NMR (100 MHz, CDCls): 6 194.6, 139.0, 135.0
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(J(*C,"®F) = 33 Hz), 134.19-134.18 (m), 129.1, 128.9, 128.6, 128.5, 126.0 (q, >J(*C,""F) = 4
Hz), 125.5 (q, "J("*C,"F) = 280 Hz), 122.7 (q, "J('*C,"F) = 273 Hz), 44.9 (q, 2J(*C,"F) = 28 Hz),
45.1-44.3 (m). "F NMR (376 MHz, CDCl;): 6 —63.22 (s, 3F), -69.69 (d, *J(*H,"F) = 9.5 Hz, 3F).
HRMS (ESI): m/z calcd for [C1;H1.FsO+Na'] : 369.0685; found: 369.0674. HPLC: CHIRALCEL
0OJ, flow rate 0.5 mL/min, isohexane / isopropanol (95:5), tmajo(R) = 25.0 min, tmino(S) = 20.6
min, 95% ee. [a]p®® +32.8 (¢ 1.0, CHCIls, 95% ee). Recrystallization from CH,Cl, / hexane
afforded the product with 99% ee.

4,4,4-Trifluoro-3-phenyl-1-(4’-Methylphenyl)-butanone (2d)

The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(4’-methylphenyl)-2-
buten-1-ol (0.18 mmol, 53 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a white powder (50 mg, 95%).

'H NMR (400 MHz, CDCls): 5 7.84-7.81 (m, 2H), 7.45-7.40 (m, 2H), 7.40-7.30 (m, 3H),
7.30-7.27 (m, 2H), 4.30-4.19 (m, 1H), 3.70 (dd, J(*H,"H) = 18 Hz; *J(*H,"H) = 9 Hz, 1H), 3.60
(dd, 2J("H,"H) = 18 Hz; *J("H,"H) = 4 Hz, 1H), 2.43 (s, 3H). "*C NMR (100 MHz, CDCls): § 195.0,
144.6, 134.82-134.79 (m), 134.0, 129.5, 129.1, 128.8, 128.4, 128.3, 125.8 (q, 'J("°C,"F) = 280
Hz), 45.0 (q, 2J(**C,"F) = 27 Hz), 38.25-38.24 (m), 21.8. "°F NMR (376 MHz, CDCl;): 5 -69.61
(d, *J('H, "®F) = 10 Hz). HPLC: CHIRALCEL OJ, flow rate 0.5 mL/min, isohexane / isopropanol
(95:5), tmajor(R) = 19.2 min, tminor(S) = 22.6 min, 92% ee. [a]p®® +54.0 (c 1.0, CHCI3, 92% ee).

Recrystallization from CH,CI, / hexane afforded the product with 99% ee.

For complete characterization see: Okusu, S.; Sugita, Y.; Tokunaga, E.; Shibata, N. Beilstein J.
Org. Chem. 2013, 9, 2189.
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4,4,4-Trifluoro-3-phenyl-1-(4’-Methoxyphenyl)-butanone (2e)

OMe

The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(4’-methoxyphenyl)-
2-buten-1-ol (0.18 mmol, 55 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a white powder (49 mg, 89%).

'H NMR (400 MHz, CDCl5): 6 7.93-7.89 (m, 2H), 7.40-7.38 (m, 2H), 7.35-7.27 (m, 3H),
6.94-6.90 (m, 2H), 4.30-4.19 (m, 1H), 3.86 (s, 3H), 3.64 (dd, 2J(*H,"H) = 17.5 Hz; *J('"H,'H) = 9
Hz, 1H), 3.53 (dd, 2J('H,"H) = 17.5 Hz; *J('"H,'H) = 4 Hz, 1H). *C NMR (100 MHz, CDCls): &
193.8, 164.0, 134.9, 130.5, 129.6, 129.2, 128.8, 128.4, 125.8 (q, 'J(**C,"°F) = 278 Hz), 114.0,
55.6, 44.9 (q, 'J(**C,"F) = 27.5 Hz), 37.83-37.82 (m). "*F NMR (376 MHz, CDCls): 6 -69.61 (d,
®J(*H, "F) = 10 Hz). HPLC: CHIRALCEL 0OJ, flow rate 0.5 mL/min, isohexane / isopropanol
(90:10), tmajor(R) = 30.1 min, tmino(S) = 38.2 min, 88% ee. [a]p™® +65.9 (c 1.0, CHCI3;, 88% ee).

Recrystallization from CH,CI, / hexane afforded the product with 99% ee.

For complete characterization see: Okusu, S.; Sugita, Y.; Tokunaga, E.; Shibata, N. Beilstein J.
Org. Chem. 2013, 9, 2189.

4,4 4-Trifluoro-1-(naphthalen-2-yl)-3-phenylbutan-1-one (2f)

I O
A0 ®

The title compound was prepared from (E)-4,4,4-trifluoro-3-phenyl-1-(naphthalene-2-yl)-
2-buten-1-ol (0.18 mmol, 59 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a colorless oil (50 mg, 85%).

'H NMR (400 MHz, CDCl3): & 8.46 (s, 1H), 7.98-7.96 (m, 2H), 7.90-7.85 (m, 2H),
7.65-7.55 (m, 2H), 7.46-7.42 (m, 2H), 7.38-7.30 (m, 3H), 4.37-4.26 (m, 1H), 3.85 (dd,
2J("H,"H) = 18 Hz; *J(*H,"H) = 9 Hz, 1H), 3.73 (dd, 2J("H,"H) = 18 Hz; *J(*H,"H) = 4 Hz, 1H). "*C
NMR (100 MHz, CDCl3): 6 195.3, 135.9, 134.81-134.76 (m), 133.8, 132.5, 130.0, 129.7, 129.2,
128.90, 128.85, 128.80, 128.4, 127.9, 127.1 (q, 'J("*C,"°F) = 279 Hz), 127.0, 123.7, 45.0 (q,
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2J("*C,"*F) = 27.5 Hz), 38.5. "F NMR (376 MHz, CDCls): 6 -69.56 (d, *J(*H, "°F) = 10 Hz).
HRMS (ESI): m/z calcd for [CoH1sF30+Na*] : 351.0967; found: 351.0989. HPLC: CHIRALCEL
0OJ, flow rate 0.5 mL/min, isohexane / isopropanol (70:30), tmajor(R) = 36.2 min, tmino(S) = 25.9
min, 87% ee. [a]p®° +103.3 (¢ 1.0, CHCls, 87% ee).

1,1,1,5,5,5-Hexafluoro-4-phenylpentan-2-one (29g)

O
FsC CF3

The title compound was prepared from (E)-1,1,1,5,5,5-hexafluoro-4-phenylpent-3-en-2-ol
(0.18 mmol, 49 mg) according to the general procedure. The crude of 2g was obtained in 50%
yield as determined by 'H NMR.

'H NMR (400 MHz, CDCl3): 6 7.45-7.36 (m, 5H), 4.20-4.18 (m, 1H), 3.45-3.43 (m, 2H).
3C NMR (100 MHz, CDCls): 8 187.5 (q, 2J("*C,"F) = 37 Hz), 132.9, 129.2, 129.1, 128.9, 126.2
(a, "J(*C,"F) = 280 Hz), 115.4 (q, "J("*C,"F) = 291 Hz), 44.1 (q, 2J("*C,"F) = 28.4 Hz), 36.6.
"F NMR (376 MHz, CDCl;): 6 -70.28 (d, *J("H, "°F) = 9.1 Hz, 3F), -79.62 (s, 3F). GC/MS (m/z):
269.98.

3-(4-chlorophenyl)-4,4,4-trifluoro-1-phenylbutan-1-one (2j)

The title compound was prepared from (E)-3-(4-chlorophenyl)-4,4,4-trifluoro-1-
phenylbut-2-en-1-ol (0.18 mmol, 56 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a white powder (48 mg, 86%).

'H NMR (400 MHz, CDCls): 6 7.93-7.91 (m, 2H), 7.60-7.57 (m, 1H), 7.48-7.45 (m, 2H),
7.34-7.30 (m, 4H), 7.36-7.30 (m, 3H), 4.26-4.18 (m, 1H), 3.67 (dd, 2J("H,"H) = 18 Hz; *J('H,"H)
= 9 Hz, 1H), 3.59 (dd, 2J("H,"H) = 18 Hz; *J('H,"H) = 4 Hz, 1H). "*C NMR (100 MHz, CDCls): §
195.2, 136.3, 134.5, 133.9, 133.2-133.1 (m), 130.5, 129.1, 128.2, 127.9, 126.8 (q, 'J("°C,"F) =
280 Hz), 44.5 (q, 2J("*C,"F) = 27 Hz), 38.3. "F NMR (376 MHz, CDCls): 6 -69.54 (d, *J(*H, '°F)
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= 10 Hz). HPLC: CHIRALCEL OJ, flow rate 0.5 mL/min, isohexane / isopropanol (90:10),
tmaior(R) = 10.8 min, tminor(S) = 9.5 min, 86% ee. [a]p*° +98.1 (¢ 0.95, CHCl3, 86% ee).

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.

4,4 4-trifluoro-1-phenyl-3-(4-(trifluoromethyl)phenyl)butan-1-one (2k)

The title compound was prepared from (E)-3-(4-trifluoromethylphenyl)-4,4,4-trifluoro-1-
phenylbut-2-en-1-ol (0.18 mmol, 62 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a white powder (55 mg, 88%).

'H NMR (400 MHz, CDCls): 6 7.93-7.91 (m, 2H), 7.61-7.58 (m, 3H), 7.54-7.58 (m, 2H),
7.49-7.45 (m, 2H), 4.36-4.27 (m, 1H), 3.73 (dd, J(*H,"H) = 18 Hz; *J(*H,"H) = 9 Hz, 1H), 3.63
(dd, 2J("H,"H) = 18 Hz; ®J("H,'H) = 4 Hz, 1H). *C NMR (100 MHz, CDCl;): 6 194.9, 138.7,
136.1, 133.9, 130.7 (q, 2J(*C,"F) = 30 Hz), 129.6, 129.0, 128.2, 126.7 (q, 'J(**C,"°F) = 280 Hz),
125.8 (q, *J("*C,"9F) = 4 Hz), 124.2 (q, "J("°C,"F) = 278 Hz), 44.8 (q, >J(**C,"°F) = 27 Hz), 38.3.
YF NMR (376 MHz, CDCls): §-62.80 (s), -69.40 (d, *J("H, "°F) = 10 Hz). HPLC: CHIRALCEL
0OJ, flow rate 0.5 mL/min, isohexane / isopropanol (90:10), tmajor(R) = 10.7 min, tminor(S) = 9.1
min, 59% ee. [a]p® +62.3 (¢ 0.73, CHCls, 59% ee).

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.

4,4 4-trifluoro-1-phenyl-3-(p-tolyl)butan-1-one (2I)
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The title compound was prepared from (E)-3-(4-methylphenyl)-4,4,4-trifluoro-1-
phenylbut-2-en-1-ol (0.18 mmol, 53 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a white powder (42 mg, 80%).

'H NMR (400 MHz, CDCls): 6 7.95-7.93 (m, 2H), 7.60-7.57 (m, 1H), 7.49-7.46 (m, 2H),
7.31-7.29 (m, 2H), 7.17-7.15 (m, 2H), 4.27-4.19 (m, 1H), 3.70 (dd, 2J("H,"H) = 18 Hz; *J('H,'H)
= 9 Hz, 1H), 3.60 (dd, 2J("H,"H) = 18 Hz; *J('H,"H) = 4 Hz, 1H). "*C NMR (100 MHz, CDCls): ¢
195.5, 138.2, 136.5, 133.6, 131.7-131.6 (m), 129.5, 129.0, 128.8, 128.3, 127.2 (q, 'J("°C,"F) =
280 Hz), 44.5 (q, 2J("*C,"°F) = 27 Hz), 38.4, 21.2. F NMR (376 MHz, CDCls): 6-69.79 (d,
®J(*H, "F) = 10 Hz). HPLC: CHIRALCEL OJ, flow rate 0.5 mL/min, isohexane / isopropanol
(95:05), tmajor(R) = 10.5 min, tminor(S) = 14.2 min, 95% ee. [a]p™ +80.8 (¢ 0.95, CHCI3, 95% ee).

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.

4,4 4-trifluoro-3-(4-methoxyphenyl)-1-phenylbutan-1-one (2m)
~

The title compound was prepared from (E)-3-(4-methoxyphenyl)-4,4,4-trifluoro-1-
phenylbut-2-en-1-ol (0.18 mmol, 56 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a white powder (49 mg, 89%).

'H NMR (400 MHz, CDCls): 6 7.94-7.91 (m, 2H), 7.58-7.55 (m, 1H), 7.48-7.43 (m, 2H),
7.32-7.29 (m, 2H), 6.88-6.84 (m, 2H), 4.23-4.14 (m, 1H), 3.78 (s, 3H), 3.66 (dd, 2J("H,'H) = 18
Hz; *J(*H,"H) = 9 Hz, 1H), 3.56 (dd, 2J(*H,"H) = 18 Hz; *J(*"H,"H) = 4 Hz, 1H). *C NMR (100
MHz, CDCls): 6 195.4, 159.4, 136.4, 133.5, 130.1, 128.8, 128.7, 128.0, 127.2 (q, 'J("°C,"F) =
280 Hz), 114.1, 55.2, 44.5-43.8 (m), 38.3. "®F NMR (376 MHz, CDCl,): 6 -69.87 (d, *J(*H, °F) =
10 Hz). HPLC: CHIRALCEL OJ, flow rate 0.5 mL/min, isohexane / isopropanol (90:10), tnajor(R)
= 11.6 Min, tminoe(S) = 11.2 min, 98% ee. [a]p*® +75.6 (c 0.80, CHCl;, 98% ee).

For complete characterization see: Cahard, D.; Bizet, V.; Dai, X.; Gaillard, S.; Renaud, J.-L. J.
Fluorine Chem. 2013, 155, 78.
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4,4,4-Trifluoro-1-phenylbutanone (2n)

(0]
F3CJ\/\1\©

The title compound was prepared from (E)-4,4,4-trifluoro-3-methyl-1-phenylbut-2-en-1-ol
(0.18 mmol, 39 mg) according to the general procedure. After quenching, evaporation of the
solvent afforded the product as a colorless oil (29 mg, 74%).

'H NMR (400 MHz, CDCls): 6 7.99-7.96 (m, 2H), 7.62-7.58 (m, 1H), 7.51-7.47 (m, 2H),
3.34-3.27 (m, 1H), 3.09-2.99 (m, 2H), 1.18 (d, *J('H,"H) = 6 Hz, 3H). *C NMR (100 MHz,
CDCl,): 6 196.5, 136.7, 133.7, 128.9, 128.2, 127.0 (q, 'J("*C,"F) = 278 Hz), 38.5-38.4 (m), 34.1
(a, 2J("*C,"F) = 27 Hz), 13.3-13.2 (m). "°F NMR (376 MHz, CDCl;): 6 -73.37 (d, *J(*H, "°F) = 9
Hz).

For complete characterization see: Bizet, V.; Pannecoucke, X.; Renaud , J.-L.; Cahard, D.
Angew. Chem. Int. Ed. 2012, 51, 6467.

4,4,4-Trifluoro-1-phenylbutanone (20)

)

F3C/\)J\©

The title compound was prepared from (E)-4,4,4-trifluoro-1-phenylbut-2-en-1-ol (0.18
mmol, 36 mg) according to the general procedure. After quenching, evaporation of the solvent
afforded the product as a colorless oil (24 mg, 65%).

'H NMR (400 MHz, CDCls): 6 7.99-7.96 (m, 2H), 7.63-7.58 (m, 1H), 7.52-7.47 (m, 2H),
3.29-3.25 (m, 2H), 2.66-2.54 (m, 2H). *C NMR (100 MHz, CDCls): & 196.4, 136.2, 133.6,
129.0, 128.2, 125.9 (q, 'J("*C,"F) = 272 Hz), 31.3-31.2 (m), 28.5 (q, 2J("°C,"°F) = 27 Hz). "°F
NMR (376 MHz, CDCls): 6 -66.44 (t, >J('H, "°F) = 11 Hz).

For complete characterization see: Umemoto, T.; Gotoh, Y. Bull. Chem. Soc. Jpn. 1987, 60,
3823.
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4,4,5,5,5-Pentafluoro-1,3-diphenylpentan-1-one (2p)

I )
S

The title compound was prepared from (E)-4,4,5,5,5-pentafluoro-1,3-diphenylpent-2-en-
1-ol (0.18 mmol, 59 mg) according to the general procedure. Purification by column
chromatography (SiO,; pentane / EtOAc, 95:5) afforded the product as a white powder (37 mg,
62%). m.p. 81-82 °C.

'H NMR (400 MHz, CDCls): 6 7.93-7.90 (m, 2H), 7.59-7.54 (m, 1H), 7.47-7.43 (m, 2H),
7.40-7.38 (m, 2H), 7.32-7.28 (m, 3H), 4.36-4.24 (m, 1H), 3.69-3.68 (m, 2H). *C NMR (100
MHz, CDCl;): 6 195.4, 136.5, 134.43-134.37 (m), 133.7, 129.5, 128.85, 128.80, 128.5, 128.2,
121.0-113.4 (m, CF3—CF,-), 42.7-42.3 (m), 38.2. "F NMR (376 MHz, CDCls): 6 -81.29 (s, 3F),
-116.54 (m, 2F). HRMS (ESI): m/z calcd for [Ci7;H13Fs0+Na’] : 351.0779; found: 351.0784.
HPLC: CHIRALCEL AD, flow rate 0.5 mL/min, iso-hexane / iso-propanol (99:1), tmajor(R) = 14.8
MiN, tminor(S) = 12.3 min, 92% ee. [a]p?° +17.6 (¢ 1.0, CHCls, 92% ee).

4,4,5,5,6,6,6-Heptafluoro-1,3-diphenylhexan-1-one (2q)

I )
Saae

The title compound was prepared from (E)-4,4,5,5,6,6,6-heptafluoro-1,3-diphenylhex-2-
en-1-ol (0.18 mmol, 68 mg) according to the general procedure. Purification by column
chromatography (SiO,; pentane / EtOAc, 95:5) afforded the product as a white powder (48 mg,
74%). M.p. 89-90 °C.

'H NMR (400 MHz, CDCls): 6 7.92-7.90 (m, 2H), 7.59-7.54 (m, 1H), 7.47-7.39 (m, 4H),
7.34-7.27 (m, 3H), 4.41 (m, 1H), 3.68 (d, *J("H,'H) = 7 Hz, 2H). *C NMR (100 MHz, CDCls): &
195.4, 136.5, 134.44-134.38 (m), 133.7, 129.6, 128.9, 128.8, 128.4, 128.2, 120.1-106.4 (m,
CF3-CF,—CF,-), 42.9-42.5 (m), 38.3. "F NMR (376 MHz, CDCls): 6 -80.63 (m, 3F), -113.93
(m, 2F), -123.36 (m, 2F). HRMS (ESI): m/z calcd for [C4gH43F,O+Na’] : 401.0747; found:
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401.0758. HPLC: CHIRALCEL 0OJ, flow rate 0.5 mL/min, isohexane / isopropanol (99:1), tmajor(R)
= 19.4 min, tminoe(S) = 16.1 min, 95% ee. [a]p®® +12.2 (¢ 1.0, CHCl;, 95% ee).

1,3-Diphenylpropan-1-one (2r)
(0]

The title compound was prepared from (E)-1,3-diphenylprop-2-en-1-ol (0.18 mmol, 38
mg) according to the general procedure. After quenching, evaporation of the solvent afforded
the product as a colorless oil (30 mg, 80%).

'H NMR (400 MHz, CDCls): 6 7.98-7.95 (m, 2H), 7.58-7.54 (m, 1H), 7.47-7.43 (m, 2H),
7.32-7.19 (m, 5H), 3.33-3.29 (m, 2H), 3.10-3.06 (m, 2H). *C NMR (100 MHz, CDCl3): 6 199.3,
141.4,137.0, 133.2, 128.74, 128.70, 128.6, 128.2, 126.3, 40.6, 30.3.

For complete characterization see: Li, X.; Zou, G. J. Organomet. Chem. 2015, 794, 136.

Propiophenone (2s)
o)

e

The title compound was prepared from 1-phenylprop-2-en-1-ol (0.18 mmol, 24 mg)
according to the general procedure. After quenching, evaporation of the solvent afforded the

product as a colorless oil (22 mg, 90%).
'H NMR (400 MHz, CDCls): 6 7.97-7.95 (m, 2H), 7.56-7.52 (m, 1H), 7.47-7.43 (m, 2H),
3.00 (q, *J(*H,"H) = 7 Hz, 2H), 1.22 (t, *J('H,"H) = 7 Hz, 3H). *C NMR (100 MHz, CDCl): 6

200.8, 136.9,132.9, 128.5, 128.0, 31.8, 8.2.

For complete characterization see: linuma, M; Moriyama, K.; Togo, Hideo Tetrahedron, 2013,
69, 2961.
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1-(4-bromophenyl)propan-1-one (2t)

X

Br =

The title compound was prepared from 1-(4-bromophenyl)prop-2-en-1-ol (0.18 mmol, 38
mg) according to the general procedure. After quenching, evaporation of the solvent afforded
the product as a white powder (28 mg, 74%).

'H NMR (400 MHz, CDCls): 6 7.83-7.80 (m, 2H), 7.60-7.57 (m, 2H), 2.96 (q, "J('"H,'H) =
7 Hz, 2H), 1.21 (t, "U(*H,"H) = 7 Hz, 3H). *C NMR (100 MHz, CDCls): 8 199.7, 135.6, 131.8,
129.5, 128.0, 31.7, 8.1.

For complete characterization see: Chen, T.; Jiang, J.-J.; Xu, Q.; Shi, M. Org. Lett. 2007, 9, 865.

1-(4-isobutylphenyl)propan-1-one (2u)
0]

U

The title compound was prepared from 1-(4-isobutylphenyl)prop-2-en-1-ol (0.18 mmaol,
34 mg) according to the general procedure. After quenching, evaporation of the solvent afforded
the product as a white powder (14 mg, 40%).

'H NMR (400 MHz, CDCls): 6 7.89 (d, "J("H,'H) = 8 Hz, 2H), 7.23 (d, "J(*H,"H) = 8 Hz,
2H), 2.53 (d, "J(*H,"H) = 7 Hz, 2H), 1.93-1.83 (m, 1H), 1.22 (t, "J('H,"H) = 7 Hz, 3H). *C NMR
(100 MHz, CDCl3): 6 200.3, 147.2, 134.7, 129.2, 127.9, 45.4, 31.6, 30.1, 22.3, 8.3.

For complete characterization see: Bogdan, A. R.; Poe, S. L.; Kubis, D. C.; Broadwater, S. J.;
McQuade, D. T. Angew. Chem. Int. Ed. 2009, 48, 8547.

The title compound was prepared from (E)-1,3-diphenylbut-2-en-1-ol or from (2)-1,3-

1,3-diphenylbutan-1-one (2v)

diphenylbut-2-en-1-ol (0.18 mmol, 40 mg) according to the general procedure. From 1q,
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purification by column chromatography (SiO,; pentane / EtOAc, 90:10) afforded the product as
a colorless oil (20 mg, 50%).

'H NMR (400 MHz, CDCls): 6 7.95-7.90 (m, 2H), 7.57-7.52 (m, 1H), 7.47-7.42 (m, 2H),
7.35-7.25 (m, 5H), 3.55-3.50 (m, 1H), 3.30 (dd, 2J("H,"H) = 16.5 Hz; *J(*H,"H) = 8 Hz, 1H), 3.19
(dd, 2J(*H,"H) = 16.5 Hz; *J('H,"H) = 8 Hz, 1H), 1.34 (d, *J('H,"H) = 7 Hz, 3H). *C NMR (100
MHz, CDCl3): & 199.2, 146.7, 128.71, 128.68, 128.5, 128.2, 128.0, 127.0, 126.2, 47.2, 35.7,
22.0.

For complete characterization see: Yang, C.; Wang, J.; Tian, S. Chem. Comm. 2011, 47, 8343.

1,3,3-Triphenylpropan-1-one (2w)

I 0]

The title compound was prepared from 1,3,3-triphenylprop-2-en-1-ol (0.18 mmol, 51 mg)
according to the general procedure. After quenching, evaporation of the solvent afforded the
product as a colorless oil (33 mg, 65%).

'H NMR (400 MHz, CDCls): 6 7.97-7.95 (m, 2H), 7.58-7.55 (m, 1H), 7.48-7.44 (m, 2H),
7.32-7.27 (m, 10H), 7.22-7.18 (m, 2H), 4.87 (t, °J("H,"H) = 7 Hz, 1H), 3.73 (d, *J('H,"H) = 7 Hz,
2H). *C NMR (100 MHz, CDCl3): 6 197.9, 144.1, 137.0, 133.0, 128.54, 128.52, 128.51, 128.50,
128.49, 128.0, 127.80, 127.79, 126.3, 46.1, 44.9.

For complete characterization see: Bedford, R. B.; Betham, M.; Chamart, J. P. H.; Haddow, M.
F.; Orpen, A. G.; Pilarski, L. T. Organometallics, 2007, 26, 6346.

3-(4-Bromophenyl)-1,3-diphenylpropan-1-one (2x)

IO
BORA®

The title compound was prepared from (E)-3-(4-bromophenyl)-1,3-diphenylprop-2-en-1-
ol or from (Z)-3-(4-bromophenyl)-1,3-diphenylprop-2-en-1-ol (0.18 mmol, 66 mg) according to
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the general procedure. After quenching, evaporation of the solvent afforded the product as a
colorless oil (48 mg, 73%).

'H NMR (400 MHz, CDCls): 6 7.93-7.96 (m, 2H), 7.54-7.59 (m, 1H), 7.43-7.47 (m, 2H),
7.37-7.42 (m, 2H), 7.25-7.32 (m, 5H), 7.13-7.17 (m, 2H), 4.80 (t, >J('"H,'H) = 7 Hz, 1H), 3.72
(m, 2H). ®*C NMR (100 MHz, CDCl5): 6 197.6, 143.6, 143.1, 136.9, 133.2, 131.6, 129.6, 128.7,
128.6, 128.0, 127.7, 126.6, 120.0, 45.3, 44 5.

For complete characterization see: Dong, L.; Xu, Y.-J.; Gong, L.-Z.; Mi, A.-Q.; Jiang, Y.-Z.
Synthesis, 2004, 7, 1057.

3-(Perfluorophenyl)-1,3-diphenylpropan-1-one (2y)

The title compound was prepared from (E)-3-(perfluorophenyl)-1,3-diphenylprop-2-en-1-ol (0.18
mmol, 68 mg) according to the general procedure. After quenching, evaporation of the solvent
afforded the product as a colorless oil (46 mg, 68%).

'H NMR (400 MHz, CDCls): 6 8.00-7.97 (m, 2H), 7.61-7.57 (m, 1H), 7.50-7.46 (m, 2H),
7.39-7.32 (m, 4H), 7.29-7.25 (m, 1H), 5.18-5.15 (m, 1H), 4.10 (dd, 2J("H,"H) = 18 Hz; *J('H,"H)
=9, 1H), 3.82 (dd, 2J("H,"H) = 18 Hz; *J("H,'H) = 6 Hz, 1H). *C NMR (100 MHz, CDCls): 8
197.0, 140.6, 138.0, 136.2, 133.5, 128.9, 128.7, 128.0, 127.4, 127.3, 124.9, 124.7, 117.3, 41.7
(t, “J("°C, "°F) = 3.5 Hz), 36.0. °F NMR (376 MHz, CDCl;): 6-141.8 (m, 2F), -156.8 (m, 1F),
-162.0 (m, 2F). HRMS (ESI): m/z calcd for [C21H13Fs0+Na’]: 399.0779; found: 399.0771.

(2)-(4,4,4-Trifluoro-1-methoxybut-1-ene-1,3-diyl)dibenzene (4a)

S33



The title compound was prepared from (E)-(4,4,4-trifluoro-1-methoxybut-2-ene-1,3-
diyl)dibenzene (0.18 mmol, 53 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a colorless oil (45 mg, 86%).

'H NMR (400 MHz, CDCls): 6 7.50-7.32 (m, 10H), 5.57 (d, *J(*"H,"H) = 9.6 Hz, 1H), 4.76
(m, 1H), 3.47 (s, 3H). *C NMR (100 MHz, CDCls): 6 158.6, 136.0 (q, J(**C, "°F) = 1.5 Hz),
134.7,129.1, 129.0, 128.8, 128.6, 128.0, 127.0, 126.4 (q, 'J("*C,"F) = 280 Hz), 106.7 (q, *J("*C,
“F) = 2 Hz), 58.5, 46.5 (q, 2J("*C, "°F) = 27 Hz). "°F NMR (376 MHz, CDCls): 6 -69.38 (d, *J('H,
“F) = 10 Hz). HRMS (ESI): m/z calcd for [C17H1sF30+Na'] : 315.0967; found: 315.0976. HPLC:
CHIRALCEL OB, flow rate 0.5 mL/min, isohexane / isopropanol (99:1), tmajor = 21.1 min, tminor =
13.9 min, 97% ee. [a]p® +25.2 (¢ 1.0, CHCls, 97% ee).

NOE analysis of 4a

4.5

1 (ppm)

75 7.0 6.5 6.0 55 5.0 4.5
2 (ppm)

(2)-(4,4,5,5,6,6,6-heptafluoro-1-methoxyhex-1-ene-1,3-diyl)dibenzene (4b)

Ph OMe

CsF7 =

The title compound was prepared from (E)-(4,4,5,5,6,6,6-heptafluoro-1-methoxyhex-2-

ene-1,3-diyl)dibenzene (0.18 mmol, 71 mg) according to the general procedure. After
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quenching, evaporation of the solvent afforded the product as a white powder (49 mg, 69%).
The product descomposed upon time.

'H NMR (400 MHz, CDCl;): 8 7.45-7.30 (m, 10H), 5.52 (d, *J("H,"H) = 10 Hz, 1H),
4.88-4.79 (m, 1H), 3.44 (s, 3H). "°F NMR (376 MHz, CDCl;): 6 -83.30 (m, 3F), -113.30 (m,
2F), -124.43 (m, 2F). HRMS (ESI): m/z calcd for [C1gH1sF,O+Na®] : 415.0909; found: 415.0909.
HPLC: CHIRALCEL OJ, flow rate 0.5 mL/min, isohexane / isopropanol (99.5:0.5) tnajor = 14.6
MiN, tminor = 12.8 Min, 95% ee. [a]p?° 35.2 (¢ 0.66, CHCl;, 95% ee).

(2)-(4,4,4-trifluoro-1-phenoxybut-1-ene-1,3-diyl)dibenzene (4c)

ole
FoC” N7 O

The title compound was prepared from (E)-(4,4,4-trifluoro-1-phenoxybut-2-ene-1,3-
diyl)dibenzene (0.18 mmol, 64 mg) according to the general procedure. After quenching,
evaporation of the solvent afforded the product as a colorless oil (52 mg, 80%).

'H NMR (400 MHz, CDCls): 6 7.55-7.50 (m, 2H), 7.37-7.28 (m, 8H), 7.22-7.13 (m, 2H),
6.97-6.93 (m, 1H), 6.90-6.87 (m, 2H), 6.15 (d, *J(*H,"H) = 10 Hz, 1H), 4.67-4.60 (m, 1H). "*C
NMR (100 MHz, CDCls): 6 156.6, 153.0, 135.0, 134.3, 129.7, 129.2, 129.0, 128.9, 128.7, 128.2,
126.4, 126.3 (q, "J(*C,"°F) = 280 Hz), 122.3, 116.4, 110.4 (q, *J("*C, ®F) = 3 Hz), 47.9 (q,
2J(*C, "F) = 28 Hz). "F NMR (376 MHz, CDCl5): 6 -69.00 (d, *J('H, "°F) = 9 Hz). HRMS (ESI):
m/z calcd for [CooH7F30+Na’] : 377.1124; found: 377.1122. HPLC: CHIRALCEL OJ, flow rate
0.5 mL/min, isohexane / isopropanol (99:1), tmajor = 17.4 Min, tminer = 19.6 min, 97% ee. [a]p® -
19.5 (¢ 0.66, CHCl3, 97% ee).

(Z2)-(1-(Benzyloxy)-4,4,4-trifluorobut-1-ene-1,3-diyl)dibenzene (4d)

oY

C

The title compound was prepared from (E)-(1-(benzyloxy)-4,4,4-trifluorobut-2-ene-1,3-

F3C

diyl)dibenzene (0.18 mmol, 66 mg) according to the general procedure. Purification by column
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chromatography (SiO,; pentane / EtOAc, 90:10) afforded the product as a colorless oil (50 mg,
76%).

'H NMR (400 MHz, CDCls): 6 7.55-7.52 (m, 2H), 7.44-7.39 (m, 3H), 7.38-7.27 (m,
10H), 5.60 (d, *J("H,"H) = 10 Hz, 1H), 4.71-4.56 (m, 3H). *C NMR (100 MHz, CDCls): 6 157.2,
136.9, 135.7 (q, J("*C, "°F) = 2 Hz), 134.9, 129.0, 128.9, 128.59, 128.56, 128.5, 128.11,
128.06, 127.8, 127.0, 126.2 (q, 'J("°C,"°F) = 278 Hz), 107.6 (q, *J("°C, '°F) = 3 Hz), 72.2, 46.4
(q, 2J("*C, "°F) = 28 Hz). "F NMR (376 MHz, CDCls): 6 -69.30 (d, *J('H, "°F) = 10 Hz). HRMS
(ESI): m/z calcd for [Co3H1oF30+Na*]: 391.1280; found: 391.1278.

(2)-(1-methoxyprop-1-ene-1,3-diyl)dibenzene (4e)
OMe
¢

The title compound was prepared from (E)-(3-methoxyprop-1-ene-1,3-diyl)dibenzene
(0.18 mmol, 40 mg) according to the general procedure. After the reaction time, 1,3,5-
trimethoxybenzene (0.18 mmol, 30 mg) was added and the yield was measured using '"H NMR
(53% yield). He analysis of the "H NMR spectrum showed a mixture 92:08 of both regioisomers
Zand E.

'"H NMR (400 MHz, CDCls): 6 7.53-7.50 (m, 2H), 7.39-7.30 (m, 8H), 5.52 (t, "J('"H,'H) =
7.5 Hz, 2H), 3.61 (s, 3H). *C NMR (100 MHz, CDCl3): 8 155.2, 141.2, 130.1, 129.4, 128.6,
128.3, 127.9, 125.8, 84.3, 58.8, 31.7.

(2)-(1-Methoxyprop-1-en-1-yl)benzene (4f)

/
O

\/\@

The title compound was prepared from (1-methoxyallyl)benzene (2.34 mmol, 300 mg)
according to the general procedure. After the reaction time, 1,3,5-trimethoxybenzene (2.34
mmol, 57 mg) was added and the yield was measured using '"H NMR (45% vyield). He analysis
of the "H NMR spectrum showed a mixture 97:3 of both regioisomers Z and E.

'H NMR (400 MHz, CDCl3): 6 7.47-7.43 (m, 2H), 7.29-7.26 (m, 3H), 5.40 (q, *J(*H,'H) =
7 Hz, 1H, Z), 5.40 (q, *J(*"H,"H) = 7 Hz, 1H, Z), 4.82 (q, *J("H,"H) = 7 Hz, 1H, E), 3.65 (s, 3H, E),
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3.56 (s, 3H, 2), 1.81 (d, *J(*H,"H) = 7 Hz, 3H, Z), 1.70 (d, *J("H,"H) = 7 Hz, 3H, E). *C NMR
(100 MHz, CDCls): 6 155.4, 136.2, 128.5, 127.7, 125.8, 109.0, 58.5, 11.0.

For complete characterization see: Basdevant, B.; Legault, C. Y. J. Org. Chem. 2015, 80, 6897.

Kinetic studies

The effect of the substitution of the phenyl ring on the reaction rate of the reaction was
studied by applying the general procedure to 1a, 1b, 1c, 1d and 1e and taking aliquots every
10-15 min. The samples were quenched with water and extracted with Et,O. Plotting the

conversion versus time afforded the kinetic profile for each substrate.

Reaction rates for each compound were determined and Hammett plot was constructed
by representing log k / k, versus the Hammett sigma (o,) values for each substituents in para
position. A good linear fitting of 0.95 was obtained and the slope was found to be 1.87 (Figure
S1).

1.2

p = 1.87 (£0.22)

Rz2=0,95
xo
~
2
oo
o -0.4 -0.2 02 Op-H 0.2 0.4 0.6
o -0.4
o p-Me -0.6
p-OMe -0.8

Hammett o values

Figure S1. Hammett plot of TBD-catalyzed isomerization of 1a-e.

Deuterium labelling studies:

Procedure for the synthesis of the deuterated allylic alcohol 1a-d,
(E)-4,4,4-Trifluoro-1,3-diphenyl-2-buten-1-one (3.62 mmol, 1 g, 1 equiv.) and

CeCl3.7H,0 (3.62 mmol, 1.35g, 1 equiv.) were placed in a flask and dissolved in methanol (9

mL). NaBD4 (3.62 mmol, 151.5 mg, 1equiv.) was added with stirring over a period of 2 min. The

mixture was allowed to react for adittional 5 min. After hydrolysis, extraction with Et,0 (3 x 30
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mL) and evaporation of the solvent the product was isolated in 75% yield as a colorless oil. 96%
D.

(E)-4,4,4-Trifluoro-1,3-diphenyl-2-buten-1-d-1-ol (1a-d:)

'H NMR (400 MHz, CDCls): 6 7.46-7.42 (m, 3H), 7.39-7.32 (m, 3H), 7.31-7.26 (m, 4H),
6.61 (s, 1H), 1.93 (bs, 1H). *C NMR (100 MHz, CDCl;): 6 141.5, 136.5 (q, >J('*C,"F) = 5 Hz),
131.8 (q, 2J("C,"°F) = 30 Hz), 131.3, 129.7, 129.0, 128.9, 128.6, 128.4, 126.2, 123.1 (q,
'J(*C,"F) = 274 Hz), 70.1 (t, "J(**C,?H) = 23 Hz). "°F NMR (376 MHz, CDCl;): 6 -66.51 (s).

For complete characterization see: Bizet, V.; Pannecoucke, X.; Renaud, J.-L.; Cahard, D.
Angew. Chem. Int. Ed. 2012, 51, 6467.

(E)-(4,4,4-Trifluoro-1-methoxybut-2-ene-1,3-diyl-1-d)dibenzene (3a-d)

The title compound was synthesized was synthezised from (E)-4,4,4-Trifluoro-1,3-
diphenyl-2-buten-1-d-1-ol (1a-d;) (1.08 mmol, 300 mg) following the general procedure for the
synthesis of allylic ethers (See S14). After purification using column chromatography (SiO;
pentane / EtOAc, 90:10), the product was isolated with 68% yield (215 mg) and 96% D.

'H NMR (400 MHz, CDCls): 6 7.47-7.44 (m, 3H), 7.38-7.32 (m, 3H), 7.29-7.27 (m, 2H),
7.23-7.21 (m, 2H), 6.56 (s, 1H), 3.23 (s, 3H). *C NMR (100 MHz, CDCls): 8 139.6, 135.9 (q,
3J("*C,°F) = 5 Hz), 132.9 (q, 2J(**C,"°F) = 30 Hz), 131.7, 129.8, 129.1, 128.9, 128.7, 128.5,
127.0, 123.2 (q, "J("*C,"F) = 274 Hz), 78.9 (m), 56.3. "°F NMR (376 MHz, CDCl3): 6 -66.53 (s).
HRMS (ESI): m/z calcd for [C47H14DF30+Na*] : 316.1030; found: 316.1040.
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HRMS analysis of 2a-d,

The deuterium distribution in 2a-d was analyzed using the relative intensities of 2a-d,
2a-d;, 2a-d; and 2a-ds;, and the corresponding isotopic distribution for each peak (100%
[M+Na]’, 17.5% [M*"+Na]*, 6.5% [M*?+Nal").

E B S S - 4| | Spectrum Data
Intens. # m/z |
I
#1073 / ~ == / 112 2962062 | 826
/ 113 297.0993 | 2608
i i \ Y_ / 1142981052 | 1401
. / \ f 115 293.2143 | 1101
j‘ N 116 | 2996911 | 2727
05 I 117 | 300.2035 | 1714
—_— — 118 300.3384 | 1710
. . . . - - . y T ——— | 113 300.7151 5214
_ 01 02 03 0.4 05 06 07 08 09 Timelminl | 150 307 1305 T 474867
(B =2 Qs 121 (302136847
', Overlaid /{ Stacked }, List }\ Analysis }, View / }gg 3025788 | 5022
[Spectrum View - SME-233000001.d 03| || 1243035756 3108
Intens. +MS, 0.7-0.8min #(44-45) 125 3037856 | 2318
%109 ’ 126

d 127 | 304.2984 | 11774
. = 128 | 304.8437 | 1553
129 | 3051768 | 13487
130 | 3055938 | 1156
131 305.8097 | 1020

6 132 | 306.1967 | 3149
133 | 306.7028 854

134 | 306.8518 934

301.1306 135 307.2237 | 1414

136 | 308.1870 | 2891

4 3031422 137 | 309.2000 | 1532

138 | 310.2445 937
133 | 311.2606 867
140 | 3121878 | 1482
2] 1413131592 | 1621
142 | 314.0241 1734
143 3141803 | 1119

Elihi 144 3143538 3742

145 | 315.0442 778

0 7 - T - = . . 146 | 315.2424 1839
300 3m 302 303 304 305 miz 147 | 316.0227 1735

¢ =2 QA [Jaute Profile MS  [] Line MS 148 316.2514 | 1322

149131718161 3662

Kinetic isotopic effect

The kinetic isotopic effect was measured by performing two parallel reactions with 1a
and 1a-d; following the general procedure. Different aliquots from each reaction were taken at
30, 45, 60 and 75 minutes and the samples were quenched with water and extracted with Et,0.
The initial rate of the reaction was obtained from the slope of the kinetic profile constructed by
plotting the product versus time. The division of the corresponding initial rates yielded a KIE of
5.0 £ 0.6.
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Radical trapping experiments

m TBD (10 mol%) M
\ P
FaC Ph Toluene, 60 °C, o.n. FaC Ph
1a TEMPO (3 equiv.) 2a
95 % yield

Allylic alcohol 1a (0.18 mmol, 50 mg, 1 equiv.), 1,5,7-triazabicyclo[4.4.0]dec-5-ene (0.018 mmol,
2.5 mg, 0.1 equiv.) and 2,2,6,6-tetramethylpiperidine-1-oxyl (TEMPO) (0.54 mmol, 84.6 mg, 3
equiv.) were placed in a pressure tube. Toluene was added (1.8 mL) and the mixture was
allowed to react overnight at 60 °C. After the reaction time, 1,3,5-trimethoxybencene (2.34

mmol, 57 mg) was added and the yield was measured using 'H NMR (95% vyield).

m TBD (10 mol%) M
\ P
FaC Ph Toluene, 60 °C, o.n. F3C Ph
1a DPE (3 equiv.) 2a
72 % yield

Allylic alcohol 1a (0.18 mmol, 50 mg, 1 equiv.), 1,5,7-triazabicyclo[4.4.0]dec-5-ene (0.018 mmol,
2.5 mg, 0.1 equiv.) and 1,1-diphenylethylene (DPE) (0.54 mmol, 95 uL, 3 equiv.) were placed in
a pressure tube. Toluene was added (1.8 mL) and the mixture was allowed to react overnight at
60 °C. After the reaction time, 1,3,5-trimethoxybencene (2.34 mmol, 57 mg) was added and the

yield was measured using 'H NMR (72% yield).

This outcome suggests that a radical pathway may not be involved in this transformation.
Tatton, M. R.; Simpson, I.; Donohoe, T. J. Org. Lett. 2014, 16, 1920.
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Computacional studies:

DFT Calculations for the TBD-catalyzed isomerization of allylic alcohols

*Nﬁ.} 24
,,H N Y J)- | C,\F/’\LH/
g k 3 b= 4
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Figure S2: Reaction profile for the TBD-catalyzed isomerization of allylic alcohols

Table with absolute energies and energy corrections

E(B3LYP- | Geon(SM8/B3LYP- | ZPE(B3LYP- | DH.05(B3LYP- | TSy0(B3LYP- G
D3/cc- D3/6-31+G*) | D3/6-31G*) | D3/6-31G*) | D3/6-31G*)
PVTZ++)

1a+TBD | -1431,701831 -29,489 289,564 17,164 184,018 | -898168,625
TS, | -1431,659557 32,797 286,219 17,501 186,274 | -898148,997
INT-1 | -1431,684751 29,634 290,37 17,239 178,092 | -898155,404
TSia | -1431,663885 -35,202 287,771 17,224 181,818 | -898151,694
TSw | -1431,675394 27,61 286,91 17,24 180,064 | -898151,556
INT-2a | -1431,71461 26,584 289,855 16,334 172,838 | -898170,944
INT-2b | -1431,71318 -30,576 289,6 16,719 175411 | -898174,676

Optimized structures and Cartesian coordinates
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1a and TBD (hydrogen bonded)
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C 2.35400 -3.32426 0.05499
C 2.66744 -4.47488 -0.89623
C 2.86389 -3.92693 -2.30870
N 1.17468 -2.63807 -0.45300
H 3.20435 -2.63110 0.13409
H 2.12876 -3.67677 1.06075
H 1.83545 -5.18693 -0.88190
H 3.57198 -5.00590 -0.58582
H 3.84136 -3.42892 -2.38977
H 2.85135 -4.74120 -3.04290
N 1.81958 -2.96515 -2.68192
C 1.78160 -2.56868 -4.09536
C 1.25588 -1.14488 -4.25389
c -0.05291 -1.00192 -3.47830
N 0.12411 -1.43252 -2.09795
C 1.04516 -2.33359 -1.76363
H 1.16302 -3.28338 -4.65672
H 2.80249 -2.64251 -4.48612
H 1.98744 -0.43589 -3.85685
H 1.10731 -0.92361 -5.31521
H -0.37531 0.04195 -3.45586
H -0.85071 -1.58626 -3.95815
H -0.08607 -0.73441 -1.26119
H 0.66629 -2.01822 0.17537
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'H NMR, *3C NMR and **F NMR of starting materials not reported previously
(E)-4,4,4-Trifluoro-3-phenyl-1-(4’-Trifluoromethylphenyl)-2-buten-1-ol (1c)

'H NMR (400 Hz, CDCl,)

9388 g
bhbb g8
S ¥

P9 py T 4

2559 8 E 8

3333 E E g
. . . . . : . . . . . . . . . . . . . . . . .
115 110 105 100 95 90 85 80 75 70 65 55 50 45 40 35 30 25 20 15 1.0 05 0
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F NMR (376 Hz, CDCly)

62.65
66.72

T T T T T T T T T T T T T T T T T T T
-25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 95  -100 -105 -110 -115  -120  -12t
1 (ppm)

(E)-4,4,4-Trifluoro-3-phenyl-1-(naphthalene-2-yl)-2-buten-1-ol (1f)

'H NMR (400 Hz, CDCly)
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13C NMR (100 Hz, CDCls)
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(E)-1,1,1,5,5,5-Hexafluoro-4-phenylpent-3-en-2-ol (1g): '

'H NMR (400 Hz, CDCl,)
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"The product is very volatile; spectra shows the corresponding peaks of THF and Et,0.
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F NMR (376 Hz, CDCly)
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(E)-4,4,5,5,5-Pentafluoro-1,3-diphenylpent-2-en-1-ol (1p)

'H NMR (400 Hz, CDCl,)
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13C NMR (100 Hz, CDCls)
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(E)-4,4,5,5,6,6,6-Heptafluoro-1,3-diphenylhex-2-en-1-ol (1q)

'H NMR (400 Hz, CDCl,)
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F NMR (376 Hz, CDCly)
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(2)-4,4,4-Trifluoro-1,3-diphenylbut-2-en-1-ol ((2)-1a)
'H NMR (400 Hz, CDCly)
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13C NMR (100 Hz, CDCls)
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(2)-3-(4-Bromophenyl)-1,3-diphenylprop-2-en-1-one

S61



'H NMR (400 Hz, CDCl,)

Br

/

0.5

3.0 25 20

35

105 100 95 90 85 80 75 70 65 60 55 50 45 40
1 (ppm)

11.0

1.5

2.0

y89L
9t RW
8Y'LL

08824

6Lzet
vZYeL
9824
oL'8zk %

0L

£8°EGL —

11261 —

13C NMR (100 Hz, CDCls)

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

10

S62



(E)-3-(4-Bromophenyl)-1,3-diphenylprop-2-en-1-one

'H NMR (400 Hz, CDCl,)
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(E)-3-(Perfluorophenyl)-1,3-diphenylprop-2-en-1-one

'H NMR (400 Hz, CDCl,)
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F NMR (376 Hz, CDCly)
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13C NMR (100 Hz, CDCls)
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(E)-(4,4,4-Trifluoro-1-methoxybut-2-ene-1,3-diyl-1-d)dibenzene (3a-d;)

'H NMR (400 Hz, CDCl,)
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F NMR (376 Hz, CDCly)

-66.52

(E)-(4,4,5,5,6,6,6-heptafluoro-1-methoxyhex-2-ene-1,3-diyl)dibenzene (3b)

'H NMR (400 Hz, CDCl,)
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13C NMR (100 Hz, CDCls)
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(E)-(4,4,4-trifluoro-1-phenoxybut-2-ene-1,3-diyl)dibenzene (3c):

'H NMR (400 Hz, CDCl,)
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F NMR (376 Hz, CDCly)

-66.42

(E)-(1-(Benzyloxy)-4,4,4-trifluorobut-2-ene-1,3-diyl)dibenzene (3d):

'H NMR (400 Hz, CDCly)
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13C NMR (100 Hz, CDCls)
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'H NMR, *3C NMR and *°F NMR of isomerization products not previously reported
4,4,4-Trifluoro-3-phenyl-1-(4'-trifluoromethylphenyl)-butanone (2c)

'H NMR (400 Hz, CDCl,)
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F NMR (376 Hz, CDCly)
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4,4,4-Trifluoro-1-(naphthalen-2-yl)-3-phenylbutan-1-one (2f)

'H NMR (400 Hz, CDCly)
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13C NMR (100 Hz, CDCls)
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1,1,1,5,5,5-Hexafluoro-4-phenylpentan-2-one (2g)"
'H NMR (400 Hz, CDCl,)
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F NMR (376 Hz, CDCly)
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4,4,5,5,6,6,6-Heptafluoro-1,3-diphenylhexan-1-one (2q)

'H NMR (400 Hz, CDCl,)
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F NMR (376 Hz, CDCly)
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3-(Perfluorophenyl)-1,3-diphenylpropan-1-one (2y)

'H NMR (400 Hz, CDCl,)
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(2)-(4,4,4-Trifluoro-1-methoxybut-1-ene-1,3-diyl)dibenzene (4a)

'H NMR (400 Hz, CDCl,)
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F NMR (376 Hz, CDCly)
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F NMR (376 Hz, CDCly)
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13C NMR (100 Hz, CDCls)
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(2)-(1-(Benzyloxy)-4,4,4-trifluorobut-1-ene-1,3-diyl)dibenzene (4d)

'H NMR (400 Hz, CDCl,)
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F NMR (376 Hz, CDCly)
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HPLC Chromatograms of allylic substrates l1a-f, 1j-m and 3a-c

(E)-4,4,4-Trifluoro-1,3-diphenyl-2-buten-1-ol (1a)
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(E)-4,4,4-Trifluoro-3-phenyl-1-(4’-bromophenyl)-2-buten-1-ol (1b)
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(E)-4,4,4-Trifluoro-3-phenyl-1-(4’-trifluoromethylphenyl)-2-buten-1-ol (1c)
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(E)-4,4,4-Trifluoro-3-phenyl-1-(4’-methylphenyl)-2-buten-1-ol (1d)
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& | name Retention Time | Purity1 Purity1 PDA Matchi PDA Matchi PDA Matchi POA Match Area % Area Height
. {mnin} Angle |Thresheld | Spect. Name Angle Threshold Lib. Name T T
1 30,183 112614825 | 99,23 [ 1133134
2 35475 869519 0,77 15535
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(E)-4,4,4-Trifluoro-3-phenyl-1-(4’-methoxyphenyl)-2-buten-1-ol (1e)

0,070
0,060
™
[=]
(4]
Lin]
0,050
0,040
0,030
0,020
i M
0,010
LI L L L L L L L L L L L L L P L L L
4400 4800 4200 5000 5200 5400 5600 5800 6000 6200 B400 6600 8800 V0,00 7200 7400 76,00
Winutes
& | ame Retention Time | Purity1 Purity1 PDA Matchi PDA Match1 PDA Matchi PDA Matchi Area % Area Height
. {min} Angle |Threzhold | Spect. Name Angle Threzhold Lik. Name (u\*=zec) v}
1 53,711 6534253 | 50,88 | 54288
2 63,027 6307340 | 45912 | 47323
0,156
0,144 o
[T}
0,12
0,104
0,08
0,08
0
@
0,04 o
w
1
0,02 S iy 1
0,00
4u.|00 45.|00 E-u.loo EE.IIJU ao.luo GE-.IEIIJ TIJ.IUIJ TE-.IUIJ 20,00
Minutez
& Hame Retention Time | Purity1 Purity1 POA Matchi PDA Watchi PDA Match1 PDA Match1 Area % Area Height
. {rmin} Angle |[Threshold | Spect. Name Angle Threshold Lik. Name (uV=zec) [{TATH]
1 55,344 19312337 | 99,69 | 136552
2 65,896 60664 0,3 541
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(E)-4,4,4-Trifluoro-3-phenyl-1-(naphthalene-2-yl)-2-buten-1-ol (1f)

0,40 o O
S El OH
& N
0,30 FiC OO
0,20
0,10
ey [ —
0,00
13.'00' o ‘IIB.IUIJI o 'zu.'uu' o 2'1.'00' o 'zz.'uu' o '23.'00' o 'za.luu' o 2'5.'00' o 'ze.'uu' o '27.'00' o 'zs.'uu' o '29.'00' o éu.'uu' o '31.'00' o iz.'uu' o '33.'00'
Minutes
& Name Retention Time | Purity1 Purity1 PDA Matchi PDA Matchi POA Matchi PDA Matchi Area 5 Area Height
- (min} Angle |Threshold | Spect. Name Angle Threshold Lit. Name (pvrzec) 1A
1 20918 23071251 51,07 | 425204
2 24648 22103897 | 4893 | 37T
(a2}
(0]
0,80 @ O
&
OH
T
0,404
0,204 -
(0]
I\".
e
™
0,00 7 m——’ia-_____
I |19.|00‘ - IZU.IUU‘ - |21.|00| - Izzfool o |23.‘00| o |24.|00| - IZE-.IUUI - I26!uol - Izr.luol - Izs.lool - Iza.lool - IBU‘IUUI o |31.‘00| - |32.|00| - |33.|00| -
Minutes
& | name Retention Time | Purity1 Purity1 PDA Match1 PDA Match1 PDA Matchi PDA Matchi Area 5 Ares Height
- (min} Angle |Threshold | Spect. Name Angle Threzhold Lit. Mame (uv*=zec) UV}
1 20,535 55000047 99,36 | 915794
2 24 7% 351845 064 10108
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(E)-3-(4-chlorophenyl)-4,4,4-trifluoro-1-phenylbut-2-en-1-ol (1))

3.40

3204
3.004
2.80
2504
2.404
220
2.004
1.804
1.60
1.404
1.20
1.004
0.804
0.60
0.404
0.204

12.059

Cl

0.00

)

iy

Fiy

10.‘00

1 D.IE-D

11.‘00

11 .IE-D 12.‘00

12.‘50 13.‘00

13.‘5-0

1 4.‘00 1 4.IE-D

1 E-.IDD

1 E-.IE-U

16.‘00

16.‘50 17.‘00

1 T.IE-D

I

Name

Retention Time
{miny

Area
(pW==ec)

Height
(v}

Int Type

Amount

Unitz

Peak Type

1

12.058

128110167

| 3287579

bb

Unknown

15.174

130412248

[ 3098935

bb

Unknown

1 S.IDD

3.40
3.204
3.004
2.804
2604
2.404
2204
2.004
1.80
1.604
1.404
1.20
1.004
0.80
0504
0.404
0.20

12,076

}15339

0.00

O

&

iy

sy

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
11.40 1160 11.80 12.00 1220 1240 1260 1280 13.00 13.20 1340 1360 13.80 1400 1420 1440 1460 1480 1500 1520 1540 1560 1580 16.00 1620 16.40

Retention Time Area Height .
h Mame i) (uV*sec) % Area V) Int Type | Amount [Units Peak Type
1 12.076 | 150058421 | 0598.80 [ 3356804 | bb Unknown
2 15.339 1829457 1.20 74539 | bb Unknown
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(E)-4,4,4-trifluoro-1-phenyl-3-(4-(trifluoromethyl)phenyl)but-2-en-1-ol (1k)

2,504

2.004

1.504

1.004

0.50

0.004

10.475

iy

iy

T T T T T T T T T T T T T T T T T T T T T T T
10.00 1020 10.40 1080 10.80 11.00 1120 1140 1160 11.80 1200 1220 1240 1260 1230 1300 1320 1340 1380 1320 1400 1420 1440

h Name Rﬂtﬂgiﬁ:}ﬂm& (uﬂ::c} Y Area H(zi&r?t Int Type |Amount (Units Peak Type
1 10.475 | 30424604 | 50.58 | 2912901 |bb Unknown
2 12538 | 78545523 | 49.44 | 2551819 |bb Unknown

0.60 g

0.50 :

0.40

0.30

0.20

0.10 %

o
0.00 iy !
9.60 9.80 10.00 1020 10.40 1060 1080 1100 1120 1140 1160 1180 1200 1220 1240 1260 1280 13.00 1320 1340 1360 13.20

h Name REtEIE:Ii_I?I_T}TimE (uiEEZD} Yo Area H(zi,ﬂr?t Int Type | Amount [Units Peak Type
1 10.510 | 16753525 | 0B8.85 |663338 (bb Unknown
2 12814 193109 1.14( 5734 |bb Unknown
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(E)-4,4,4-trifluoro-1-phenyl-3-(p-tolyl)but-2-en-1-ol (1l)

3.20
3.004
2.804
2,60
2.40
220
2.004
1.804
1.60
1.40
1.20
1.004
0.804
0.60
0.40
0.20

0.00

10.50!

i}

i)

iy

3.004

Z.50

Z.00

1.504

1.004

0.50

0.00

T T
9.50 10.00

T
10.50

T T
11.00 11.50

T
12.00

T
12.50

T
13.00

T
13.50

T
14.00

T
14.50

T
15.00 15.50

1

Mame

Retention Time:
(rmin’}

Area
(pWv*=ech

% Area

Height
(v}

Int Type

Amount

Unitz

Peak Type

1

10.509

104995356

45.09

F207208

bb

Unknown

13.882

108824708

0.91

2040755

bb

Unknown

T
16.00

T
16.50

10.551

3

[

iy

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
960 5.80 10.00 10.20 10.40 10.60 10.80 11.00 11.20 11.40 11.60 11.80 12.00 12.20 12.40 12,560 12.230 13.00 13.20 13.40 13.60 13.80 14.00 14.20 14.40 14.60 14.80 15.00 15.20 15.40

h Retention Time Area Height .

Mame (min] W\ sec) e Area V) Int Type | Amount |Units Peak Type
10.551 [ 119774038 | 59870 (3315585 |bb Unknown

2z 14,150 1573087 1.30 62413 | bb Unknown
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(E)-4,4,4-trifluoro-3-(4-methoxyphenyl)-1-phenylbut-2-en-1-o0l (1m)

0.28

(.26
(.24
0.22
0.204
0.18
0.16-
0.144
0.12
0.104
0.084
0.06
0.04
0.02
0.00

18.870

OMe

I OH

o O

-0.02

£

O

F<y

T
13.00

T
13.50

T
14.00

T
14.50

T
15.00 15.50

T T
16.00 16.50

T
17.00 17.

T T
50 18.00

T
18.50

T
18.00

T
19.50

T
20,00

T
20.50

T
21.00 21.50

I3

Mame

Retention Time:
(rmin’}

Area
(U\v*sec)

% Area

Height
vy

Int Type

Amount

Units

Peak Type

1

14.523

10491887

20.18

278519

b

Unknown

18.870

10416708

45.82

218125

b

Unknown

T
22.00

T
22.50

14.8

OMe

oy

T
13.00

T
13.50

T
14.00

T
16.00

16.50

T
17.00

T
17.50

T
18.00

T T
19.50 20.00

=

Name

Retention Time
{min}

Area
(pv=ec)

Yo Area

Height
T

Int Type

Amount

Units

Peak Type

14.842

21487867

49.11

3531337

bb

Unknown

15.185%

152385

0.285

5745

bb

Unknown
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(E)-4,4,5,5,5-Pentafluoro-1,3-diphenylpent-2-en-1-ol (1p)

0.50
0404 X
=0
0,304
0.20
0104
0.00
T+rr 1 1 rrrfrrrfrrrrrrprrr1rrr [ rrr[rrrrrrrrrrr [t
20.00 22.00 24.00 26.00 23.00 30.00 32.00 34.00 36.00 33.00 40.00 42.00 44.00 45.00 43.00 50.00 52.00 54.00
Minutes
h Retention Time Area Height .
MName {min) (WV*sec) Yo Area (V) Int Twpe | Amount [Units Peak Type
28841 (105471507 | 55.35 | S08852 |bb Unknown
2 41,358 | 85007364 | 4465 (254354 |bb Unknown
2.00
1.80 (] O
i OH
1.50 X
CaoFs
1.40
1.20
1.00
0.80
0.50
0.40
]
&
0.20 i
=
0.00] A = yogm ya)
L — 1 T L — 1 T — 1 r r r ' T L — 1 T
20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Winutes
Retention Time Area Height .
3| Name {min] {i\sec) Yo Area (V) Int Type |Amount [Units Peak Type
27.891 (491067214 | 99.95 (1953241 |bb Unknown
2 40.283 208008 0.04 -1683 |bb Unknown
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(E)-4,4,5,5,6,6,6-Heptafluoro-1,3-diphenylhex-2-en-1-ol (1q)

0,404 O OH
NS
CsF
0,30 37
0,20
0,10
0,00
o I1s,lunl o |19,Inul o Izu,lnnl o I21,Innl o Izz,lunl o I23,Inul o I24,|00| o Izs,lunl o Ize,lnnl o Izr,lnul I
Minutes
& | 1iame Retention Time | Purity1 Purity1 PDA Matchi PDA Matchi PDA Matchi PDA Matchi Area 5% Area Height
. {rmin} Angle |Threshold | Spect. Name Angle Threshold Lik. Name (pV*=ec) (pv)
1 211359 9433030 50,10 | 4181858
Z 21,958 0445515 4550 [ 373513
1,20 -
(=]
ol
1,00 & O
OH
NS
0,80 CsF5 O
0,60
0,40
o
(7]
0,20 s
(o]
o~
0,004 T i i)
S |19,|Dul T Izu,luul o |21,|Dul o Izz,luul o |23,|Dul o I24,qul o IzE.,qul o Ize,luul S
Minutes
& name Retention Time | Purity1 Purity1 PDA Match1 POA Match1 POA Match1 POA Match? Area % Area Height
. (min} Angle |Thresheold | Spect. Name Angle Threzhold Lik. Name (uW*=ec) TR
1 20,593 430953 0,57 23485
2 21,302 44034217 59,03 1203402
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(E)-(4,4,4-Trifluoro-1-methoxybut-2-ene-1,3-diyl)dibenzene (3a):

0,804
0,604
0,404
0,204
D_nn
L L L L L S L IR I I I AL L I
5,00 800 7,00 8,00 9,00 10,00 11,00 12,00 13,00 14,00 15,00 18,00
Minutes
& | name Retention Time | Purity1 Purity1 PDA Watchi PDA Matchi PDA Matchi PDA Matchi Area 5 Ares Height
- N (min} Angle |Threshold | Spect. Mame Angle Threzhold Lib. Name (v *=ec) N T
1 2,165 25185306 52,34 | 912370
2 5326 22532225 47 B85 | 854457
0,40 oo
0,20
[
[
o
L]
A  U—en

I I L
5,00 7,00 2,00 9,00 10,00 11,00 12,00 13,00 14,00
Minutes
& | name Retention Time | Purity Purity1 PDA Match PDA Watchi PDA Matchi PDA Matchi Area % Ares Height
. - (min} Angle |Threzhold | Spect Name Angle Threzhold Lik. Mame (p*=ec) e (pv)
1 8,746 15342483 58,87 | 528218

2 10,277
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(E)-(4,4,5,5,6,6,6-heptafluoro-1-methoxyhex-2-ene-1,3-diyl)dibenzene (3b)

1.10

1.00

0.50

0.80

0.704

0.504

0.504

0.404

0.304

0.204

0.104

0.004

8.126

2.004

1.804

1.604

1.40

1.20

1.004

0.80

0504

0.404

0.204

0.00

T T
8.40 860

T
5.80

T
10.00

T
10.20

T
10.40

T
10.60

Name

Retention Time:
{min}

Ared
(pv=zec)

% Area

Height
(V)

Int Type

Amount

Unitz

Peak Type

8.126

19525306

45.98

akrrrd

bb

Unknown

Pa

9285

159540774

30.02

895985

bb

Unknown

T
10.80

8.122

T9.542

[oriy

Fi

T
810

T
820

T
830

T T T
840 850 860

T T
870 830

T T
850 900

T T
510 520

T T
530 940

T T
950 960

T
870

T T
980 990

Name

Retention Time
(min}

Area
(uvsec)

%o Area

Height
(v}

Int Type

Amount

Unitz

Peak Type

8.122

436595937

&9 37

1965280

b

Unknown

9.542

273639

0.63

13933

S101
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T T T T
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(E)-(4,4,4-trifluoro-1-phenoxybut-2-ene-1,3-diyl)dibenzene (3c)

1,004
0,504
0,004
L s e e e e T B s e e e e e L B e e e e e e LA S ms sy m s e B
10,00 11,00 12,00 13,00 14,00 15,00 16,00 17,00
Minutes
& | name Retention Time | Purity Purity1 PDA Match PDA Matchi PDA Match1 PDA Matchi Area 5 Area Height
. (min’} Angle |Threshold | Spect. Mame Angle Threshold Lib. Name (u\*zec) (uV)
1 12,180 35363403 50,28 | 987780
2 13,714 35009320 45 74 | 875058
0,80 o
@
0,60 iy
0,40
W
£
0,20 o
0,009 l
L o L o e e e e L s e e e L o s o e e e LA s e o e e e e L B
10,00 10,50 11,00 11,50 12,00 12,50 13,00 13,50 14,00 14,50 15,00 15,50 16,00
Winutes
& | name Retention Time | Purity1 Purity1 PDA Matchi PDA Matchi PDA Match? PDA Matchi Area % Ares Height
. (rmin} Angle |Threshold | Spect. Name Angle Threshold Lik. Name (pv*=ec) (pv)
1 10,785 351874 1,10 | 13585
2 11,914 32503024 53,00 | 365663
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HPLC Chromatograms of products 2a-f, 2j-m and 4a-c

4,4,4-Trifluoro-1,3-diphenylbutanone (2a)

70.00

0.30

0.70

0.50

0.504

0.40

0.301

0.204

0.104

0.004 i il ¥ yi
I ISE-.IIZIIZII I4IZI .IIZIIZII I4E-.IIZIIZI I lE-IZI.IIZIIZI I IE-E-.IIZIIZII :EIZI .IIZIIZII IE-E-.IIZIIZIl
h Mame RHEIE:_I?:}TWE (uﬂ::u:} U Area H(TJET Int Type |Amount |Unitz | Peak Tvpe |Peak Codes

49.926 | 81003980 | 50.59 | 308962 |bb Unknown

2 G0.104 | 791165995 4541 |673104 | bb Unknown

0.0704

0.0604

0.0504

0.0404

0.0304

0.0204 %.

0.0104 =

0.000+ = = u‘:dl“a

IEE-.IIIIEII I4III.IIZIIIII I4E-.IIZIEII I IE-IZI.IEIIIII IE-E-.IEIEII ;E-IZI.IEIEI. - ;EE-.IEIIZII
h MName REtEIE:_::iI;}Tim& (uﬂ:;:} Yo Area H(TJET Int Type | Amount [Units Peak Type |Peak Codes
31.080 | 188915 96.81 (75705 (bb Unknown

2 61687 | 203854 3158 2512 [bb Unknown
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4,4,4-Trifluoro-3-phenyl-1-(4’-Bromophenyl)-butanone (2b)

0,030
©
0,025 & o
Ly
[=3
™
0,020 o
0,015+
0,010
0,005+
0,000
W W"
r '~ 1 1+ 1 °+~ * 1 _* " 1+ r v [ v ‘t r T ‘T °t Tt [ ‘t r ‘Tt T T Tt T
20,00 22,00 24,00 26,00 28,00 30,00 32,00 34,00 35,00 38,00
& | Hame Retention Time | Purity1 Purity1 PDA Matchi PDA Matchi PDA Matchi PDA Matchi Area 5 Area Height
. (rmin} Angle |Threshold | Spect. Name Angle Threzhold Lit. Mame (pv*=ec) (pv)
1 26,616 2780831 50,35 | 313584
2 32,053 2722423 49 85 | 27348
0,80- &
- CFJ_
: @
IZI,'EIII—_
IZI,4III—_ -
] =)
IZI.2III—_ g
-I T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T
20,00 22,00 24,00 26,00 28,00 30,00 32,00 34,00 35,00 38,00 40,00
&/ name Retention Time | Purity1 Purity1 PDA Matchi PDA Watchi PDA Matchi PDA Match Area 5 Area Height
. (rnin} Angle |Thresheold | Spect. Name Angle Threzhold Lik. Name (pv*zec) {TL]
1 25,012 41435810 312 | 64805
2 30,928 1285867501 95,88 | 942721
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4,4,4-Trifluoro-3-phenyl-1-(4'-Trifluoromethylphenyl)-butanone (2c)

oD
0,040 el
=] (23]
™ =)
2
o
0,030
0,020+
it
0,010
0,000
%T.uul o %s.uul o 'IIB.IDDI I I:Iau.uul o :21.qu| o :zz.luul I I:z:».luul o :24.Dul I I:IzE-.uul I Zﬁlﬂﬂ I Ié?.luul o és.uul I I:Iaa.uul o I30.Du
& | Name Retention Time | Purity Purity1 PDA Matchi1 PDA Match FDA Matchi1 PDA Matchi1 Area 5% Area Height
. (min} Angle |Threshold | Spect. Name Angle Threzhold Lik. Name (vE=zec) (uv)
1 20,558 2015828 50,83 | 25010
2 25,019 19493801 49 17 | 24819
0,40} ko
] oy
g =t
] ]
0,30+
0,20
] fis}
] [Ty
0,10 =
1 o
] o~
16,00 18,00 20,00 22,00 2400 26,00 28,00 30,00 32,00 34,00
& Name Retention Time | Purity1 Purity1 PDA Match? PDA Matchi PDA WMatch1 PDA Matchi Area 5 Ares Height
. {rnin} Angle |Threshold | Spect. Name Angle Threshold Lit. Name (pv*=ec) (pv)
1 20,458 1000908 2,27 | 18450
2 24518 43059532 97,73 | 452514
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4,4,4-Trifluoro-3-phenyl-1-(4’-Methylphenyl)-butanone (2d)

0,040

oL

@

©
0,030 o
0,020
0,010+
i iy
0,000
16,IDD I 1s,lun I 2u,|uu I 22,Inu I 24,qu I 26,qu I 2s,luu I 30,Iun

& ame Retention Time | Purity1 Purity1 PDA Matchi PDA Matchi PDA Matchi PDA Matchi Area 5 Area Height
. (min} Angle |Threzhold | Spect. Name Angle Threzhold Lib. Name (pv==ec) TA]
1 15238 2245581 50,21 | 37723
2 22815 Z2ETETZ | 48,79 | 11750
0,204

—

Qo

)]
0,204
0,00+

T T I T T I T T T I T T T
18,00 18,00 20,00 22,00 2400 26,00 28,00 30,00

& name Retention Time | Purity1 Purity1 POA Matchi PDA Watchi PDA Match1 PDA Match1 Area % Area Height
. (min} Angle |Threshold | Spect. Name Angle Threshold Lit. Mame (pv==ec) (pv)
1 18,811 25455504 | 95,90 | 390483
2 23512 1035693 410 ( 15052
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4,4,4-Trifluoro-3-phenyl-1-(4’-Methoxyphenyl)-butanone (2e)

0,020-] o
oo
[a] o
=
0,015+ @
0,010+
0,005
0,000
0,005
& i B
2u.luul I I22.|Dul I :24.qul I :zﬁ.luul I Izs.luul I Isu.luul I |32.qul I |34.qu' I Is&.luul I |33.qul I .4&00. I |42.qul I |44.qul I Iﬂfﬁ.luul I Iats.luul o
& | name Retention Time | Purity1 Purity1 PDA WMatchi PD.& Match PDA Matchi PDA WMatchi Area 5 Ares Height
. (min} Angle |Threshold | Spect. Name Angle Threzhold Lik. Hame (uV*=zec) (pv)
1 30,073 27848758 | 4924 | 27374
2 33,189 2782518 | 5018 | 23240
0,60 2
1 o))
1 [
0,404
0,20 OMe
DIDD_l T T I T T T I T T T I T T T T T T I T T I T T lllnl'l T T T I T T I T T
22,00 24,00 25,00 28,00 30,00 32,00 34,00 36,00 36,00 40,00 42 00 44 00
& name Retention Time | Purity Purity1 PDA WMatch1 PDA Matchi PDA Matchi PDA Matchi Area 5 Area Height
. (min} Angle |Threzhold | Spect. Name Angle Threshold Lib. Name (p*=ec) (V)
1 29,189 25011391 93,98 | 759426
2 a7an 5512428 802 45278
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4,4,4-Trifluoro-1-(naphthalen-2-yl)-3-phenylbutan-1-one (2f)

0,40 1o O
& 0
0w
] o
0,30 F3C OO
0,20
0,104
0,00
20,00 25,00 30.00 35,00 40,00 45,00
& | 1iame Retention Time | Purity Purity1 PDA Match1 PDA Match1 PDA Matchi PDA Match Area 5% Area Height
. (rmin} Angle |Threzhold | Spect. Name Angle Threshold Lik. Mame (pv*=ec) (pv)
1 25,852 43727265 | 4991 | 452574
2 36,236 43883741 50,09 | 308081
NN |
0,10- &
T 5
q‘.
o
] ™
] T iy a3 Y Y
e A s s o s s e o s s s e S B L L B e e e e S e e L
5,00 10,00 15,00 20,00 25,00 30,00 35,00 40,00 45,00 50,00
&/ Hame Retention Time | Purity1 Purity1 POA Matchi1 PDA Matchi1 PDA Match1 PDA Match1 Area 5% Area Height
. (min} Angle | Threshold | Spect. Name Angle Threzhold Lit. Name (uv==&c) {TA]
1 25,473 1966660 6,31 | 20287
2 37,574 29217943 | 93,69 | 202635

S108




3-(4-chlorophenyl)-4,4,4-trifluoro-1-phenylbutan-1-one (2j)

0.015]

0.014]

0.012]

0.010]

0.008]

0.005]

0.004]

0.002]

0.000]

B60 880 900 020 940 960 980 1000 1020 1040 1060 1080 1100 1120 1140 1160 1180 1200 1220 1240 1260 1280 13.00

h Name H&teg:li_l?;}-nm& Euﬂi::l:} % Area H[T‘EIFT Int Type |Amount [Unitz | Peak Type
1 9573 352100( 50.04)18734|bb Unknown
2 10.835( 351584 45955 (14851 |bb Unknown

T T T T T T T T T T
9.00 9.20 9.40 9.60 9.30 10.00 10.20 10.40 10.60 10.80

T
11.00

T T
11.20 11.40

T T
1180 11.80

T
12.00

T T T T T
12.20 12.40 12.60 12.80 13.00

Retention Time | Area Height .
4| Name — (UV*sec) % Area (V) Int Type |Amount [Unitz | Peak Type
324508 24382 bb Unknown
2 10.850 | 5187172 | 93.0% (200977 | bk Unknown
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4,4 4-trifluoro-1-phenyl-3-(4-(trifluoromethyl)phenyl)butan-1-one (2k)

0.45] ]
@
0.404
0.354
0.30
0.254
0.20
0.15
0.104
0.05
0.00 7 yiy
S.IZU s.lm 8.50 S.ISU B.IDU B.IZU 9.110 B.éﬂ B.ISU 1D.IDD 1D.|20 1D.I4D 1D.IGD 1D.ISD 11.IDD 11.|20 11.|4D 11.IGD 11.ISD 12.IDD 12.|20 12.|4D 12.IGD 12.80
h Retention Time Area Height .
Name {min) (V*sec) Yo Area W) Int Type [Amount |Units Peak Type
1 5052 | 10944738 [ 50.37 | 479169 |bb Unknown
2 10,707 (10785772 | 4553 |417439 |bb Unknown
0.70
0.50
0.50
0.40
0.30] =
=]
(s3]
0.204
0.104
0.00 iy Y
S.AD S.éﬂ S.ISU B.IDD B.IZD 9.110 B.éﬂ B.ISD 1D.IDD 1U.|20 1D.I4D 1D.|60 1D.ISU 11.IUD 11.|20 11.|4D 11.|60 11.ISD 12.IDD 12.‘20 12.|4D 12.|60 12.ISD
h Retention Time | Area Height .
Name (min) (V*sec) Yo Area W|v) Int Type |Amount |Units | Peak Type
1 5051 | 4700007 [ 2045 (200272 |bb Unknown
s 10658 [ 18575448 | 7555 | 7035823 |bb Unknown
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4,4 4-trifluoro-1-phenyl-3-(p-tolyl)butan-1-one (2I)

0.100
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Ared
(pV*zec)

% Area

Height

Amount

Unitz

. | Int Type
wvy [P

Peak Type

9.202
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87712 | bb

Unknown

fa
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31.26
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bb

Unknown

T
11.60

T
11.80
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2.004

1.504

1.004

0.504

10.551

&
>14190

0.004
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Fiy

Fiy

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
560 9.80 10.00 1020 10.40 10.60 10.80 11.00 11.20 11.40 11.60 11.80 12.00 12.20 12.40 12.60 12.80 13.00 13.20 13.40 13.60 13.80 14.00 14.20 14.40 14.60 14.80 15.00 15.20 15.40

Retention Time Area Height .
d|Mame — (WV*sec) % Area (V) Int Type | Amount [Units [ Peak Type
10.551 | 119774038 | S2.70 | 3315585 |bb Unknown
2 14.150 1573587 130 68413 |bb Unknown
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4.,4,4-trifluoro-3-(4-methoxyphenyl)-1-phenylbutan-1-one (2m)

0.26-
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022

0.20

0.18:

0.18-
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(V)

Int Type

Amount

Unitz

Peak Type
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b

Unknown
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b

Unknown
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o

T T
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T
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T
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T T
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T T
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T
13.00

T T
13.20 13.40

T
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{miny

Area
(pV*=3eC)

Yo Area
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()

Int Type

Amount

Unitz

Peak Type

11.178
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0.7z

4498

bb

Unknown

11.623

6995684

4928

263336

bb

Unknown
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4,4,5,5,5-Pentafluoro-1,3-diphenylpentan-1-one (2p)

0,25
0,204 O
5 o
0,154 o
- CaoFs
0,104
0,05
iy Pl
0,00 A
S B e s e e e e e e B e e e e e e e O JNELJNL A B e e s e e S e e S A S
10,00 11,00 12,00 13,00 14,00 15,00 18,00 17,00 18,00 19,00 20,00
& | name Retention Time | Purity1 Purity1 POA Matchi POA Matchi1 POA Matchi1 POA Matchi1 Area 5% Area Height
. (rin} Angle |Threzhold | Spect. Name Angle Threshold Lib. Name (pv*=ec) (V)
1 12,257 11157215 | 50,87 | 224045
2 14,757 10777147 | 4513 | 181082
0,404 g
o
0,204 0]
020] o CoFs O
[y
[15)
0,104 o
Dlnn_v—/\—’_f—/—{—‘\\—‘ﬁ_,ﬂ IS
— 7T T T T T T T [ T [ T T T T T
10,00 11,00 12,00 13,00 14,00 15,00 16,00 17,00 18,00 18,00 20,00
& | Hame Retention Time | Purity Purity1 PDA Match PDA Match PDA Match PDA Match Area 5 Area Height
. (min} Angle |Threshold | Spect. Name Angle Threshold Lit. Mame (pv==ec) (pv}
1 12,575 1152106 387 3242
2 15,261 27TB9ETTI | 9503 | 443430
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4,4,5,5,6,6,6-Heptafluoro-1,3-diphenylhexan-1-one (2q)

022
.20
.18+
.18+
INES
0.12
0.10
(.08
(.06
(.04
(.02
.00

19.3561

I 0]

CsF7

iy

fik

T e | L e | | | [
13.00 1400 1500 16.00 17.00 1800 19.00 20.00 21.00 2200 2300 24.00

h Retention Time | Area Height .
Name i) V"sec) Yo Area V) Int Twpe | Amount [Units Peak Type |Peak Codes
16,140 | 75417597 | 49590 (219653 [bb Unknown
2 19.351 | 7570574 | 5010 (179601 (bb Unknown
0.60
- ®
0.50 - 0
CaF7
0.404
0.304
0.20
Lo
0.104 E
w
0.00{——— ﬂmﬂ - -
U U v v U | U U v U [ U U U U | U U U U U U U U | U U U U | U U U U | U u U u
15.00 18.00 17.00 18.00 19.00 20.00 21.00 22.00
h Retention Time | Area Height .
Name {min) (WV*sec) Yo Area V) Int Type |Amount |Units Peak Type |Peak Codes
16.055 593620 223 19541 |bb Unknown
2 19.172 [ 26043145 | O7.77 |613926 |bb Unknown
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(2)-(4,4,4-Trifluoro-1-methoxybut-1-ene-1,3-diyl)dibenzene (4a)

0.904

.80

0.70

(.60
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.20

0.10

0.00 pi
1200 1400 1600 1800 2000 2200 2400 2600 2800  30.00
hName Retez:li_::il:}Time EIJﬁ:::D} 0% Area H(TJET Int Type |Amount (Units | Peak Type |Peak Codes
13.887 | 90937823 | 51.10| 905731 |bb Unknown
2z 21.078 87015410 | 43.90 | 353531 (bb Unknown
0.204
0.184
0.164
0.14+
0.12
0.10
0.084
0.06
0.04 o
=
0.02] =
u.uu-——ﬂﬁhﬁr—& yin
I12.IEIIZII . I14.IEIEII I :I'E».IIIIEIl I1B.IIZIIIII I2EI.IEIEII I I22.IEIEII I24.IIIIEI. .EE.IEIIIII I IEE.IIZIEII IBEI.IEIEI
hNﬂITIE.‘ R&tEIE:L?;}TimE EuiEEZD} %o Area H(zia?t Int Type |Amount (Units | Peak Type |Peak Codes
1 14202 | §75585 1.37 7543 [bb Unknown
2 21.262 | 48568763 | 98.83 195510 (bb Unknown
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(2)-(4,4,5,5,6,6,6-heptafluoro-1-methoxyhex-1-ene-1,3-diyl)dibenzene (4b)

0.144

0.124

0.10+

0.02

0.00+

12.481

14,3685

T T T T T T T
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h Retention Time | Area Height .
i) V"sec) % Area V) Int Type |Amount |Unitz | Peak Type
1 12.481 | 4082250 | 4575 (83815 |bb Unknown
2 14 355 | 4123045 | 50.25 (33581 |bb Unknown
(]
5
=
=
-
o
T Fi
_ﬁ Py
1250 13,00 13.50 14.00 14.50 15.00 15.50 15.00
h Retention Time | Area Height .
(min] WV sec) % Area V) Int Type | Amount [Units Peak Type
1 12,750 111451 224 1955 (bb Unknown
2 14,572 | 48586809 | O7.76 | 80665 (bb Unknown
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(2)-(4,4,4-trifluoro-1-phenoxybut-1-ene-1,3-diyl)dibenzene (4c)

0,304 l /@
0,20 O
=
010] F,C O
0,004
L e o e e e T L e e I L A o e o e L B e o o e e E Bmmama
16,00 16,50 17,00 17,50 18,00 18,50 19,00 19,50 20,00 20,50 21,00 21,50 2200 2250 23,00 2350 2400
Winutez
& | ame Retention Time | Purity Purity1 PDA Match PDA KMatchi PDA Match1 PDA Matchi Area 5% Ares Height
. {min} Angle | Threshold | Spect. Name Angle Threzhold Lik. Name (pW*=ec) T
1 17,3582 18232629 50,54 | 253709
2 19,564 17842057 49 45 | 225078
0,251
g
0,20 o
0,15 0

=
0,104 Fs;C O
0,05

[
&
©
I
0,004 iy ' Py
1 4.qu 1 5,'00 16.IIJD 1 ?.qu 1 s.luu 1 9.'00 20.'00 21 .qu 22.'00 23.'00 24.'00
Minutez
& name Retention Time | Purity1 Purity1 PDA Matchi PDA Matchi PDA Matchi PDA Matchi Area 5% Area Height
- (min} Angle |Thresheld | Spect. Name Angle Threshold Lik. Name (p\*sec) {TA"S]
1 15,287 18579654 | 598,45 | 243755
2 18,947 253027 1,55 it
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