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General Experimental Methods

Reactions were carried out under nitrogen in roboitiom flasks oven-dried overnight
at 120 °C. Commercial reagents were used as p@ah8sock solutions of 1,3-diynes
2in diethyl ether were prepared as described iritheature, stored in the freezer and a
required aliquot concentrated under reduced pregsior to uséToluene was distilled
from Cahb. Triethylamine was dried and stored on 4 A molaclieves. Reactions
were monitored by TLC analysis using Merck Silical 80 F-254 thin layer plates.
Flash column chromatography was performed on Msilata gel 60, 0.040-0.063 mm.
Melting points were determined in capillary tubB$4R spectra were run at 300 MHz
for *H and at 75 MHz fo*C NMR using residual non deuterated solvent (Gji&$
internal standard®(7.26 and 77.0 ppm, respectively), and at 282 M}Z°F NMR
using CFC4 as internal standard. Chemical shifts are giveppgm. The carbon type
was determined by DEPT experiments. High resolutioass spectra (ESI) were
recorded on a Q-TOF spectrometer equipped with lantrespray source with a
capillary voltage of 3.3 kV (ESI). Specific opticabtations were measured using
sodium light (D line 589 nm). Chiral HPLC analysegere performed in a
chromatograph equipped with a UV diode-array deteaising chiral stationary
columns from Daicel. Chiral GLC analyses were eafrbut in an chromatograph
equipped with a flame ionization detector usingagén (1 mL/min) as carrier gas,
Tinjector = 220°C, Tgetector= 220°C.

Typical procedure for the synthesis of a,p-unsaturated trifluoromethyl ketones 1.2

0 1. CF,TMS, TBAF o
THF
Y
Ar/\)J\OMe Ar/\)J\CFS
2. 4M HCI, THF

Trifluoromethyltrimethylsilane (0.34 mL, 2.31 mmoNas added to a solution of the
correspondingy,f-unsaturated methyl ester (1.85 mmol) in pentanen() at room
temperature under nitrogen atmosphere. A 1 M swiuf tetrabutylammonium
fluoride (TBAF) in THF (5uL, 0.046 mmol) was added at 0 °C and the reactiotune
was allowed to warm to room temperature and stifoedl8 h. Then, the solvent was
removed under reduced pressure. The residue wssdid in THF (1 mL) and treated
with 4 M aqueous HCI (1 mL). After 10 h, the reaotmixture was diluted with diethyl
ether (20 mL), washed with brine (10 mL), dried oMgSQ,, and concentrated under
reduced pressure. Purification by flash chromagggyaon silica gel eluting with
hexane:EtOAc (99:01) gave the corresponding enbnes



(E)-1,1,1-trifluor o-4-phenylbut-3-en-2-one (1a)°

Yellow oil, 90% yield."H NMR (300 MHz, CDC}) 5 7.98 (d,J =
16.0 Hz, 1H), 7.68-7.70 (m, 2H), 7.51-7.42 (m, 3AHP3 (dd,J =
16.0, 0.8 Hz, 1H)**C NMR (75 MHz, CDCJ) § 179.5 (q,Jcr =
35.1 Hz, C), 146.9 (CH), 139.3 (C), 131.8 (CH), B3@H), 126.5
(CH), 126.3 (CH), 116.7 (CH), 116.4 (dc.r = 290.9 Hz, CF), 18.9 (CH); *°F
NMR(282 MHz, CDC}) 5 -78.3 (s, 3F). Data consistent with the literature.

CF3
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(E)-1,1,1-trifluor o-4-(o-tolyl)but-3-en-2-one (1b)*

0 Yellow oil, 85% yield."H NMR (400 MHz, CDC}) 6 8.31 (d,J =
N r, 158 Hz, 1H), 7.70-7.68 (m, 1H), 7.39 (dt= 3.9, 1.4 Hz, 1H),
7.29-7.25 (m, 1H), 6.96 (dd,= 15.8, 0.8 Hz, 1H), 2.50 (s, 3H);
Me 3¢ NMR (100 MHz, CDGJ) § 179.5 (gJc.r = 35.1 Hz, C), 146.9
(CH), 139.3 (C), 131.8 (CH), 130.9 (CH), 126.5 (CH26.3 (CH), 116.7 (CH), 116.4
(q, Jer = 290.9 Hz, CE), 18.9 (CH); *F NMR (376 MHz, CDGJ) & -78.3 (s, 3F).
Data consistent with the literatute.

g

(E)-1,1,1-trifluor o-4-(m-tolyl)but-3-en-2-one (1c)°

Yellow oil, 60% yield.*H NMR (300 MHz, CDC})  7.88 (d,J =
16.0 Hz, 1H), 7.39-7.37 (m, 2H), 7.31-7.26 (m, 261p5 (dd,J =
16.0, 0.8 Hz, 1H), 2.50 (s, 3H¥’*C NMR (75 MHz, CDCJ) 5
180.0 (g,Jc.r = 35.3 Hz, C), 150.4 (CH), 139.0 (C), 133.2 (CH),
129.8 (CH), 129.1 (CH), 126.5 (CH), 116.4 (g,r = 290.8 Hz,
CFRs), 116.3 (CH), 21.2 (CH; F NMR (282 MHz, CDG)) & -78.1 (s, 3F). Data
consistent with literatur®.

CF3

b

Me

(E)-1,1,1-trifluor o-4-(m-tolyl)but-3-en-2-one (1d)°

o) Yellow oil, 89% yield."H NMR (300 MHz, CDC}) § 7.95 (d,
J=15.9 Hz, 1H), 7.54 (dl = 8.1 Hz, 2H), 7.26 (d] = 8.0 Hz,
2H), 6.97 (ddJ = 15.9, 0.7 Hz, 1H), 2.41 (s, 3H)'C NMR
Me (75 MHz, CDC}) & 180.0 (q.Jc.r = 35.3 Hz, C), 150.2 (CH),
143.4 (C), 130.7 (C), 130.0 (2CH), 129.3 (2CH), .51@}, Jc.r = 291.0 Hz, CF), 115.6
(CH), 21.7 (CH); *F NMR (282 MHz, CDGJ) 5 -78.2 (s, 3F). Data consistent with the
literature®

F3

1



(E)-4-(2-bromophenyl)-1,1,1-trifluor obut-3-en-2-one (1e)3

o) Yellow oil, 54% yield."H NMR (300 MHz, CDC}) 6 8.37 (d,J =
©\/\)‘\CF3 16.0 Hz, 1H), 7.72 (dd] = 7.6, 1.9 Hz, 1H), 7.67 (dd,= 7.7, 1.6
Hz, 1H), 7.39-7.30 (m, 2H), 6.99-6.94 (m, 2HJC NMR (75

Br MHz, CDCk) & 179.8 (q,Jc.r = 35.7 Hz, C), 148.3 (CH), 136.7
(C), 133.9 (CH), 133.0 (CH), 128.1 (CH), 128.0 (CH)L9.1 (CH), 116.3 (qJcr =

290.9 Hz, CE); *F NMR (282 MHz, CDGJ) § -78.0 (s, 3F). Data consistent with the
literature®

(E)-4-(4-bromophenyl)-1,1,1-trifluor obut-3-en-2-one (1f)*

o) Yellow oil, 75% vyield*H NMR (300 MHz, CDC}) § 7.89 (d,J
/@/\)kc% = 16.0 Hz, 1H), 7.65-7.55 (m, 2H), 7.55-7.45 (m,)2RA.00
(dd, J = 16.0, 0.8 Hz, 1H)**C NMR (75.5 MHz, CDGJ) §

Br 179.9 (gJ = 35.3 Hz, C), 148.6 (CH), 132.6 (2CH), 132.2 (C),

130.4 (2CH), 127.0 (C), 117.1 (CH), 116.3 J&; 290.7 Hz, CB); **F NMR (282 MHz,
CDCls) § -78.1 (s, 3F). Data consistent with literattire.

(E)-1,1,1-trifluor o-4-(2-methoxyphenyl)but-3-en-2-one (1g)*

0 Yellow oil, 63% vyield*H NMR (300 MHz, CDC}) § 8.29 (d,J =
©\/\)‘\CF3 16.0 Hz, 1H), 7.60 (dd) = 7.7, 1.7 Hz, 1H), 7.46 (ddd,= 8.5,
7.4, 1.7 Hz, 1H), 7.14 (dd,= 16.1, 0.9 Hz, 1H), 7.01 (td,= 7.5,

OMe 0.7 Hz, 1H), 6.96 (dJ = 8.4 Hz, 1H), 3.93 (s, 3H}’C NMR (75.5

MHz, CDCk) & 180.5 (q,J = 34.6 Hz, C), 159.6 (C), 145.8 (CH), 133.7 (CH30.3
(CH), 122.4 (C), 120.9 (CH), 117.1 (CH), 116.5 Jor 290.9 Hz, CE), 111.4 (CH),

55.6 (CH); F NMR (282 MHz, CDG)) & -78.0 (s, 3F). Data consistent with
literature?

(E)-1,1,1-trifluor o-4-(4-methoxyphenyl)but-3-en-2-one (1h)*

o Yellow oil, 73% yield.*H NMR (300 MHz, CDC}) & 7.94
/@/\/LCF (d, J = 15.8 Hz, 1H), 7.63-7.60 (m, 2H), 6.97-6.94 (rHl)2

® 6.89 (ddJ = 15.8, 0.8 Hz, 1H), 3.88 (s, 3HC NMR (75.5
MeO MHz, CDCk) & 179.9 (g,Jdcr = 35.3 Hz, C), 163.2 (C),
149.9 (CH), 131.4 (2CH), 126.2 (C), 116.4Jg+ 290.9 Hz, CR), 114.8 (2CH), 114.1

(CH), 55.5 (CH): *F NMR (282 MHz, CDGJ) § -78.0 (s, 3F). Data consistent with
literature®

(E)-1,1,1-trifluor o-4-(naphthalen-2-yl)but-3-en-2-one (1i)?

o) Yellow solid, mp 63-65 °C, 70% yieldH NMR (300 MHz,

N~"“cp, CDCk) 6813 (d.J = 15.9 Hz, 1H), 8.06 (s, 1H), 7.92-7.85
OO (m, 3H), 7.73 (dd) = 8.7, 1.8 Hz, 1H), 7.62-7.53 (m, 2H),
7.12 (ddJ = 15.9, 0.8 Hz, 1H)**C NMR (75.5 MHz, CDGJ)
8 180.0 (q,Jc.r = 35.2 Hz, C), 150.2 (CH), 135.1 (C), 133.1 ((32F (CH), 130.8 (C),

54



129.1 (CH), 129.0 (CH), 128.4 (CH), 127.9 (CH), 12{TCH), 123.3 (CH), 116.6 (CH),
116.4 (q,Jc.—= 290.8 Hz, CB); ¢ NMR (282 MHz, CDGJ)) 6 -78.0 (s, 3F). Data
consistent with literature.

Synthesis of (E)-1,1,1-trifluor o-6-phenylhex-3-en-2-one (1j) and aliphatic enones 1k
and 1l.

o}
| o 1) DIBAL 1 M Toluene o
PPh3=CHCO;Me X THF, -78 °C S |
—_— OMe >
DCM, rt 2) MnO,, DCM, rt
3-phenylpropanal methyl (E)-5-phenylpent-2-enoate

(0] (0]
S | 1) TMSCF3, TBAF, Pentane, rt &
> CF3
2) Dess-Martin, DCM, rt 1j

(E)-5-phenylpent-2-enal

Methyl (E)-5-phenylpent-2-enoate’

o To a stirred solution of 3-phenylpropanal (0.33,n2L.49
N mmol) in dichloromethane (10 mL), Wittig ylide
OMe PhkPCHCQMe (1.0 g, 2.99 mmol) was added at room
temperature under nitrogen atmosphere. After 24hb,
solvent was evaporated under reduced pressurehanegulting crude was purified by
column chromatography to give methf){5-phenylpent-2-enoate as a liquid (425 mg,
90%).*H NMR (300 MHz, CDCJ) 6 7.38-7.23 (m, 5H), 7.07 (di,= 15.7, 6.8 Hz, 1H),

5.91 (dt,J = 15.7, 1.6 Hz, 1H), 3.78 (s, 3H), 2.86-2.81 (H),2.62-2.54 (m, 2H). Data
consistent with literaturé.

(E)-5-phenylpent-2-en-1-ol®

S DIBAL-H (4.2 mL, 4.20 mmol, 1 M in toluene) was aattto

©/\/\/\OH a solution of E)-5-phenylpent-2-enoate (400 mg, 2.10 mmol)
in tetrahydrofuran (5 mL) at-78 °C under nitrogen

atmosphere. After 4 h, saturated aqueous Rochk’sadation (8 mL) and ethyl acetate
(6 mL) were added and stirred for 1h. The orgaayet was separated and dried over
anhydrous MgS@and evaporated under reduced pressure. The resalipurified by
column chromatography to giv&)5-phenylpent-2-en-1-ol (320 mg, 94%H NMR
(300 MHz, CDC}) 6 7.32-7.27 (m, 2H), 7.22-7.18 (m, 3H), 5.78-5.63 2H), 4.09 (d,

J =5.0 Hz, 2H), 2.75-2.68 (m, 2H), 2.43-2.37 (m,)2H46 (brs, 1H). Data consistent
with literature®



(E)-5-phenylpent-2-enal®

o To a stirred solution ofH)-5-phenylpent-2-en-1-ol (300 mg, 1.86
W mmol) in dichloromethane (16 mL), MnR(§2.97 g, 34.2 mmol)
was added at room temperature under nitrogen atmeospAfter
72 h, dichloromethane was evaporated and the megultude was

purified by column chromatography to give methg)-6-phenylpent-2-enal as a liquid
(278 mg, 93%)'H NMR (300 MHz, CDCJ) 6 9.50 (d,J = 7.8 Hz, 1H), 7.34-7.29 (m,

2H), 7.24-7.18 (m, 3H), 6.87 (di,= 15.6, 6.6 Hz, 1H), 6.14 (ddt= 15.7, 7.9, 1.5 Hz,
1H), 2.87-2.82 (m, 2H), 2.71-2.63 (m, 2H). Datasistent with literaturé.

(E)-1,1,1-trifluor o-6-phenylhex-3-en-2-ol*°

OH A 1M solution of TBAF in THF (0.16 mL, 0.156 mmahNas
NNcF added to a solution oEj-5-phenylpent-2-enal (250 mg, 1.56
mmol) and TMSCE (0.3 mL, 2.06 mmol) in pentane (1 mL)
at 0 °C under nitrogen atmosphere and the resuttitx¢ure
was allowed to reach room temperature. After 24¢dntane was evaporated under
reduced pressure. THF (1 mL) and 4M aqueous HCmN[) were added, and the
mixture was stirred 24 h. Then, the organic layasseparated, dried over anhydrous
MgSQO, and evaporated. Purification by column chromatokgya gave E)-1,1,1-
trifluoro-6-phenylhex-3-en-2-ol (340 mg, 94%). NMR (300 MHz, CDCY) & 7.34-
7.18 (m, 5H), 6.07-5.98 (m, 1H), 5.55 (db= 15.5, 6.8 Hz, 1H), 4.44-4.34 (m, 1H),
2.78-2.73 (m, 2H), 2.49-2.42 (m, 2H), 2.24 Jd= 5.6 Hz, 1H). Data consistent with
literature®®

(E)-1,1,1-trifluor o-6-phenylhex-3-en-2-one (1j)

o Dess-Martin periodinane (720 mg, 1.70 mmol) waseddit

S one portion to a solution oEj-1,1,1-trifluoro-6-phenylhex-
CFs 3-en-2-0l(300 mg, 1.30 mmol) in dichloromethanes (&1L)
at room temperature under nitrogen atmospherer Afieh,

the resulting suspension was poured into 3 mL 6flamixture of saturated aqueous
NaS,05 solution and saturated aqueous NaHGOlution. The organic layer washed
with water, dried over MgS{Qand evaporated. The residue was purified by column
chromatography to givéj (200 mg, 67%JH NMR (300 MHz, CDC}) § 7.33-7.11 (m,
6H), 6.36 (ddJ = 15.8, 1.1 Hz, 1H), 2.81-2.76 (m, 2H), 2.64-2(66 2H); **C NMR
(75.5 MHz, CDCJ) 6 179.7 (q.Jc.r = 35.3 Hz, C), 155.2 (CH), 139.9 (C), 128.6 (2CH),
128.3 (2CH), 126.5 (CH), 121.9 (CH), 116.4 Jg+ 290.8 Hz, Ck), 34.8 (CH), 33.8
(CHy); *F NMR (282 MHz, CDGCJ) & -78.0 (s, 3F). HRMS (ESkn/z 228.0754 (M+
H)*, CioH11Fs0 requires 228.0762.



Methyl (E)-hept-2-enoate™

Prepared from valeraldehyde following the abovecedure.
\/\/\i 'H NMR (300 MHz, CDG}) § 6.89 (dt,J = 15.6, 7.0 Hz, 1H),
OMe 5.74 (dt,J = 15.6, 1.6 Hz, 1H), 3.64 (s, 3H), 2.13 (dds 7.2,
1.5 Hz, 2H), 1.39-1.23 (m, 4H), 0.83 @, = 7.2 Hz, 3H). Data consistent with
literature*

(E)-Hept-2-en-1-ol

NN X"y Prepared following the above procedutid. NMR (300 MHz,
CDCl3) 6 5.72-5.55 (m, 2H), 4.06-4.04 (m, 2H), 2.02 (dds
13.1, 6.5 Hz, 2H), 1.83 (br s, OH), 1.39-1.26 (ii),40.88 (t,J = 7.1 Hz, 3H).

(E)-Hept-2-enal*®

Wo Prepared following the above procedutel NMR (300 MHz,

CDCl) 6 9.49 (d,J = 7.9 Hz, 1H), 6.84 (dt] = 15.6, 6.8 Hz, 1H),
6.11 (ddtJ = 15.6, 7.9, 1.5 Hz, 1H), 2.37-2.29 (m, 2H), 11580 (m, 4H), 0.92 (1] =
7.2 Hz, 3H). Data consistent with literatdfe.

(E)-1,1,1-Trifluor ooct-3-en-2-ol*3

OH Prepared following the above procedufid. NMR (300 MHz,
\/\/\)\CFS CDCl) 6 6.03-5.93 (m, 1H), 5.55-5.48 (m, 1H), 4.41-4.37, (m
1H), 2.21 (br s, OH), 2.15-2.08 (m, 2H), 1.45-1@28, 4H),
0.93-0.86 (m, 3H)!*F NMR (282 MHz, CDGJ)) § -80.0 (s, 3F). Data consistent with
literature®®

(E)-1,1,1-Trifluor ooct-3-en-2-one (1k)*®

0 Prepared following the above procedulid. NMR (400 MHz,
\/\/\)LCFg CDCls) & 7.33 (dt,J = 15.3, 7.0 Hz, 1H), 6.40 (ddd,= 15.8,
2.6, 1.5 Hz, 1H), 2.34 (dd#i= 14.8, 7.2, 1.6 Hz, 2H), 1.52-1.46
(m, 2H), 1.41-1.33 (m, 2H), 0.92 @,= 7.3 Hz, 3H):"*C NMR (100 MHz, CDGJ) 5
179.8 (9,Jc.k = 35.1 Hz, C), 157.0 (CH), 121.3 (CH), 116.2 Jg= 290.9 Hz, CB),
32.9 (CH), 29.6 (CH),22.2 (CH),15.2 (CH). Data consistent with literatut@.

Methyl (E)-5-methylhex-2-enoate™

o) Prepared following the above procedutd. NMR (300 MHz,
)\/\/U\OM CDCl3) 6 6.95 (dt,J = 15.6, 7.0 Hz, 1H), 5.80 (di,= 15.6, 1.7
Hz, 1H), 3.70 (s, 3H), 2.17-2.04 (m, 3H), 0.92J& 6.6 Hz, 6H).
Data consistent with literaturd.

e



(E)-5-Methylhex-2-en-1-0l*®

)\/\/\ Prepared following the above procedufel NMR (300 MHz,
N"on CDCl) 6 5.68-5.63 (m, 2H), 4.69 (dl = 4.6 Hz, 2H), 1.97-1.91

(m, 2H), 1.70-1.56 (m, 1H), 1.42 (br s, OH), 0.89J = 6.6 Hz, 6H). Data consistent
with literature™

(E)-5-Methylhex-2-enal*®

)\/\/\ Prepared following the above procedur#i NMR (300 MHz,
X Xg CDCl) 6 9.51 (d,J = 7.9 Hz, 1H), 7.11-7.01 (m, 1H), 5.82 (dtr

15.6, 1.5 Hz, 1H), 2.26-2.10 (m, 2H), 1.87-1.74 (i), 0.96 (d,] = 6.9 Hz, 6H). Data
consistent with literaturt®

(E)-1,1,1-Trifluor o-6-methylhept-3-en-2-ol

Prepared following the above procedutel NMR (300 MHz,

OH
)\/\/L CDCly) 6 6.00-5.90 (m, 1H), 5.50 (dd,= 15.4, 6.9 Hz, 1H), 4.44-
CFs 436 (m, 1H), 2.02-1.97 (m, 2H), 1.72-1.63 (m, 16190 (dd,J =

6.6, 2.2 Hz, 6H)**F NMR (282 MHz, CDGJ) 5 -80.0 (s, 3F).
(E)-1,1,1-Trifluor o-6-methylhept-3-en-2-one (1)

o Prepared following the above procedutel NMR (400 MHz,
WCF CDCls) & 7.32-7.24 (m, 1H), 6.38 (dd,= 15.7, 1.1 Hz, 1H), 2.22-

® 2.18 (m, 2H), 1.87-1.79 (m, 1H), 0.93 @= 6.7 Hz, 6H);**C
NMR (100 MHz, CDC}) 6 179.6 (qJc.r = 35.1 Hz, C), 155.7 (CH), 122.4 (CH), 116.2
(0, Je..= 291.0 Hz, CR), 42.3 (CH), 27.8 (CH), 22.2 (2Ch); *F NMR (282 MHz,
CDClk) & -78.0 (s, 3F); HRMS (ESIm/z 181.0844 (M+H), CsH1.FsO requires
181.0840.

Synthesis and characterization of 1,3-diynes 2
1,3-Diynes2 were synthesized according to the procedure destiibthe literaturé.

4-Bromo-2-methylbut-3-yn-2-ol

HO Br, (3.9 mL, 0.077 mol) was added dropwise via syritma stirred
— Br solution of KOH (30.1 g, 0.536 mol) in,A (200 mL) at 0 °C. After
Me Me 15 min, 2-methyl-3-butyn-2-ol (10 mL, 0.103 mol) sveadded

dropwise via an addition funnel. After 1 h, the tare was warmed to rt and extracted
with ELO (3 x 50 mL). The organic phase was dried with KgSfiltered,
concentrated, and purified by column chromatographgilica gel to afford 4-bromo-2-
methyl-3-but-3-yn-2-ol in 75% vyieldH NMR (300 MHz, CDCJ) & 2.51 (br s, 1H),
1.49 (s, 6H). Data consistent with literattife.



Representative procedure: 2-M ethyl-6-phenylhexa-3,5-diyn-2-ol

CuCl (23.3 mg, 0.24 mmol) was added to a solutio8086 BuNH/H,O (30 mL). The
blue color was quenched by the addition of a spabfilHbNOH-HCI. Phenylacetylene
(2a, 1.29 mL, 11.76 mmol) was added and the reactiotiune was cooled to 0 °C,
becoming a yellow cloudy solution. A solution ofblemo-2-methyl-3-but-3-yn-2-ol
(2.0 g, 12.35 mmol) in ED (5 mL) was added. Then, a spatula of ,{@H)- HCI| was
added to the reaction mixture. After 5 min, the tomig was warmed to rt and extracted
with Et,O (2 x 25 mL). The organic layer was dried with NSfiltered, concentrated,
and purified by column chromatography on silica tpehfford 2-methyl-6-phenylhexa-
3,5-diyn-2-ol (1.93 g, 89%).

2-M ethyl-6-phenylhexa-3,5-diyn-2-ol

2H), 7.37-7.32 (m, 3H), 2.12 (br s, 1H), 1.59 (8)).6Data

HO /= 89% yield;'H NMR (300 MHz, CDG}) § 7.50-7.47 (m,
= <\ />
consistent with the literaturg.

Me/\Me

6-(3-Fluor ophenyl)-2-methylhexa-3,5-diyn-2-ol

HO\ L — 71% yield;lH NMR (300 MHz, CDCJ) 6 7.28-7.26 (m,
— N\ / 2H), 7.18-7.14 (m, 1H), 7.10-7.03 (m, 1H), 1.58 &8l).
Data consistent with the literatuf®.

Me/\Me
F

6-(4-Fluor ophenyl)-2-methylhexa-3,5-diyn-2-ol

Hoo /= 80% vyield;'H NMR (300 MHz, CDCY) § 7.49-7.44 (m,
N — — N\ /F 2H), 7.04-6.98 (m, 2H), 2.06 (br s, 1H), 1.58 (&]).6

Me Me Data consistent with the literatut®.

6-(2-M ethoxyphenyl)-2-methylhexa-3, 5-diyn-2-ol

= 1.7 Hz, 1H), 7.32 (ddd] = 8.3, 7.6, 1.7 Hz, 1H), 6.92-6.85
(m, 2H), 3.87 (s, 3H), 2.14 (br s, 1H), 1.57 (s,)6Hata
consistent with the literatuf8.

HO - Q 83% yield;'H NMR (300 MHz, CDC}) & 7.43 (dd,J = 7.6,
— \ 7

/\
Me Me
MeO

6-(4-M ethoxyphenyl)-2-methylhexa-3, 5-diyn-2-ol

HO — 78% vyield;*H NMR (300 MHz, CDCJ) § 7.43-7.38
N — — QOMG (m, 2H), 6.84-6.79 (m, 2H), 3.79 (s, 3H), 2.60 ¢br
Me Me 1H), 1.57 (s, 6H). Data consistent with the

literature®®



2-M ethyl-6-(thiophen-3-yl)hexa-3,5-diyn-2-ol

HO /S 80% yield;"H NMR (300 MHz, CDCY) & 7.56 (dd,J = 3.0,
Me/\Me— — N\_s 1.2Hz, 1H), 7.27 (dd) = 5.0, 3.0 Hz, 1H), 7.13 (dd,= 5.0,

1.2 Hz, 1H), 2.01 (br s, 1H), 1.57 (s, 6H). Datagistent
with the literaturée?

2-M ethyl-8-phenylocta-3,5-diyn-2-ol

HO 84% vyield;"H NMR (300 MHz, CDC}) & 7.35-7.29 (m,

N—==—==—"CH,CH,Ph 2H), 7.27-7.20 (m, 3H), 2.86 (,= 7.5 Hz, 2H), 2.59 (t,
Me Me J = 7.5 Hz, 2H), 2.22 (br s, 1H), 1.54 (s, 6H). Data
consistent with the literaturg.

11-Chlor o-2-methylundeca-3,5-diyn-2-ol

85% yield;'H NMR (300 MHz, CDCJ) & 3.56 (t,J = 6.5

%(CHZMCI Hz, 2H), 2.34 (tJ = 6.9 Hz, 2H), 1.93-1.85 (m, 2H), 1.75-
Me Me 1.65 (m, 2H), 1.53 (s, 6H).

2-Methyl-6-(triisopropylsilyl)hexa-3,5-diyn-2-ol

HO 61% yield:*H NMR (300 MHz, CDCJ) § 1.95 (br s, 1H), 1.54
N—=——="TIPS (s, 6H), 1.08 (s, 21H). Data consistent with theréture'’

Me Me

Synthesis of 1,3-diynes 2

A solution of the required diynol (7.71 mmol) inldene (10 mL) was added to a
mixture of K;CO; (1.07 g, 7.71 mmol) and 18-crown-6 (0.61 g, 2.3that) in toluene
(13 mL) under nitrogen atmosphere at room tempegatlihe reaction mixture was
heated at reflux until the reaction was determiteelde complete by TLC (1-2 h). Then,
the reaction was cooled to room temperature, extawith EtOAc (2x 50 mL), dried
over MgSQ and concentrated. The crude oil was purified byimwi chromatography
on silica gel to give the terminal 1,3-diyn2sThe 1,3-diynes were passed through a
short plug of alumina and then stored in(Esolution (200 mL) in the freezer. Prior to
use they were concentrated via rotary evaporation.

Buta-1,3-diyn-1-ylbenzene (2a)
_ 'H NMR (300 MHz, CDCJ) § 7.54-7.49 (m, 2H), 7.40-7.28
<:> - (m, 3H), 2.46 (s, 1H). Data consistent with therhture*’
1-(Buta-1,3-diyn-1-yl)-3-fluor obenzene (2b)
S 'H NMR (300 MHz, CDG)) 6 7.32-7.29 (m, 2H), 7.23-7.16(m,
- 1H), 7.13-7.06 (m, 1H), 2.51 (s, 1H).
F
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1-(Buta-1,3-diyn-1-yl)-4-fluor obenzene (2c)

i _ 'H NMR (300 MHz, CDC}) § 7.53-7.46 (m, 2H), 7.06-6.98
<:> — " (m, 2H), 2.47 (s, 1H).

1-(Buta-1,3-diyn-1-yl)-2-methoxybenzene (2d)

'H NMR (300 MHz, CDC}) 6 7.45 (dd,J = 7.6, 1.7 Hz, 1H),
¢ \>—: — H 7.33(dddJ = 8.4, 7.5, 1.7 Hz, 1H), 6.89 (td,= 7.5, 1.0 Hz,
1H), 6.87 (d,J = 8.4 Hz, 1H), 3.87 (s, 3H), 2.52 (s, 1H). Data

OMe } _ ]
consistent with the literatur8.

1-(Buta-1,3-diyn-1-yl)-4-methoxybenzene (2e)

oo _ IH NMR (300 MHz, CDCJ) § 7.47-7.42 (m, 2H), 6.85-
© <:> — " 6.81(m, 2H), 3.81 (s, 3H), 2.45 (s, 1H). Data éstest

with the literature®

3-(Buta-1,3-diyn-1-yl)thiophene (2f)

S U 'H NMR (300 MHz, CDCJ) § 7.60 (dd,J = 3.0, 1.2 Hz, 1H),
s:/> — 7 7.27(dd, J = 5.0, 3.0 Hz, 1H), 7.15 (dd= 5.0, 1.2 Hz, 1H),
2.46 (s, 1H).

Hexa-3,5-diyn-1-ylbenzene (29)

—=—"H ’H NMR (300 MHz, CDC})  7.33-7.19 (m, 5H), 2.85 (d,
< > =7.5Hz, 2H), 2.55 (d, J = 7.5 Hz, 2H), 1.97J( 1.2 Hz,
1H). Data consistent with the literature.

9-Chloronona-1,3-diyne (2h)

Cl(HoC)y—=—=—H 'H NMR (300 MHz, CDC}) & 3.54 (t,J = 6.4 Hz, 2H), 2.31
(td,J= 7.0, 1.2 Hz, 2H), 1.97 (@,= 1.2 Hz, 1H), 1.93-1.84 (m, 2H), 1.77-1.64 (m)2H

Buta-1,3-diyn-1-yltriisopropylsilane (2i)

TIPS———=—H 'H NMR (300 MHz, CDCJ) 5 2.07 (s, 1H), 1.09 (s, 21H).
Typical proceduresand characterization data for compounds 3

General procedurefor the enantiosel ective conjugate diynylation reaction

[Cu(CH;CN)4]BF4 (1.1 mg, 0.0034 mmol) andRf-L1 (4.1 mg, 0.0034 mmol) were
added to a dried round bottom flask which was padingh nitrogen. Toluene (0.2 mL)
was added via syringe and the mixture was stiroed.f5 h at room temperature under
nitrogen atmosphere. Then, a solutiom@Funsaturated trifluoromethyl ketori¢0.144
mmol) in toluene (1.0 mL)was added via syringelofwed of triethylamine (2 pL,
0.0144 mmol). The solution was stirred for 10 ntinc@m temperature. Then a solution
of 1,3-diyne2 (0.188 mmol) in toluene (1.0 mL) was added viange and the solution
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was stirred at room temperature until the reacti@s complete (TLC). The reaction
mixture was quenched with 20 % aqueous,8IH1.0 mL), extracted with C¥l, (2 x

15 mL), washed with brine (15 mL), dried over MgDd concentrated under reduced
pressure. Purification by flash chromatography iiinasgel eluting with hexane:ethyl
acetate mixtures afforded compouhd

(R)-1,1,1-trifluor o-4,8-diphenylocta-5,7-diyn-2-one (3aa)

Ph O Purified by flash chromatography eluting with heaaethyl
P acetate (99:01). Enantiomeric excess (93%) wasrdeted
_ = by chiral HPLC (Chiralpak AS-H), hexarerOH 95:05, 1
Ph ~ mL/min, major enantiomer £ 4.96 min, minor enantiomer
tr = 4.61 min.

CF3

[0]p®® —29.3 € 1.05, CHCY) (93% ed; 'H NMR (300 MHz, CDC}) & 7.51-7.48 (m,
2H), 7.42-7.29 (m, 8H), 4.41 (dd= 7.9, 6.2 Hz, 1H), 3.37 (ddd,= 18.7, 7.9, 0.5 Hz,
1H), 3.19 (ddd)) = 18.7, 6.2, 0.5 Hz, 1H}*C NMR (75.5 MHz, CDGJ) § 188.1 (qJcr

= 36.2 Hz, C), 138.3 (C), 132.6 (2CH), 129.2 (CH)9.1 (2CH), 128.4 (2CH), 127.9
(CH), 127.4 (2CH), 121.5 (C), 115.3 (. = 291.8 Hz, CF), 82.2 (C), 77.3 (C), 73.5
(C), 68.4 (C), 44.4 (Ch), 32.6 (CH):"F NMR (282 MHz, CDG)) 6 -79.7 (s, 3F);
HRMS (ESIm/z 327.0982 (M+ H), CoH14F50 requires 327.0997.

(9-1,1,1-trifluor o-8-phenyl-4-(o-tolyl)octa-5,7-diyn-2-one (3ba)

Purified by flash chromatography eluting with hegathyl
acetate (99:01). Enantiomeric excess (94%) wasrdeted

Me Q by chiral HPLC (Chiralcel OD-H), hexarierOH 95:05, 1
= CF; ML/min, major enantiomer £ 16.0 min, minor enantiomer
= tr=11.8 min.

[0]p?°-35.2 € 1.02, CHC)) (94%ed; 'H NMR (300 MHz,
CDCl) & 7.49-7.45 (m, 3H), 7.36-7.31 (m, 3H), 7.25-7.19 @H), 4.59 (dd,J = 8.7,
5.4 Hz, 1H), 3.37 (ddd] = 18.7, 8.7, 0.5 Hz, 1H), 3.16 (ddbz 18.7, 5.4, 0.5 Hz, 1H),
2.42 (s, 3H)C NMR (75.5 MHz, CDGJ) & 188.7 (g,Jc.r = 36.2 Hz, C), 136.8 (C),
135.5 (C), 133.0 (2CH), 131.5 (CH), 129.6 (CH), B2@CH), 128.3 (CH), 127.5 (CH),
127.3 (CH), 121.9 (C), 115.7 (de.r = 291.6 Hz, CE), 82.8 (C), 77.9 (C), 74.0 (C),
68.3 (C), 43.4 (Ch), 29.4 (CH), 19.7 (CH; **F NMR (282 MHz, CDGJ) & -79.6 (s,
3F); HRMS (ESIm/z 341.1160 (M+ H), Co1H1¢F20 requires 341.1153.
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(9)-1,1,1-trifluor o-8-phenyl-4-(m-tolyl)octa-5,7-diyn-2-one (3ca)

Purified by flash chromatography eluting with hegathyl

Me
acetate (99:01). Enantiomeric excess (93%) wasrdeted
o by chiral HPLC (Chiralpak AS-H), hexaierOH 99:01, 1
mL/min, major enantiomer £ 5.1 min, minor enantiomer t
gz CF3 .
= = 4.6 min.
=
Ph [0]p?°-18.9 € 1.00, CHC)) (93%ed; 'H NMR (300 MHz,

CDCly) & 7.50-7.47 (m, 2H), 7.36-7.31 (m, 3H), 7.23-7.11, @H), 4.37 (dd,] = 8.0,
6.0 Hz, 1H), 3.36 (ddd] = 18.7, 8.1, 0.5 Hz, 1H), 3.17 (ddbz 18.7, 6.1, 0.5 Hz, 1H),
2.38 (s, 3H)XC NMR (75.5 MHz, CDGJ) 5 188.1 (q,Jc.r = 36.4 Hz, C), 138.9 (C),
138.2 (C), 132.6 (2CH), 129.2 (CH), 128.9 (CH), T2&H), 128.4 (2CH), 128.0 (CH),
124.4 (CH), 121.5 (C), 115.3 (der = 291.9 Hz, CB), 82.3 (C), 77.2 (C), 73.6 (C),
68.3 (C), 44.4 (Ch), 32.5 (CH), 21.4 (CH: *°F NMR (282 MHz, CDGJ) § —79.7 (s,
3F); HRMS (ESIm/z 341.1164 (M+ H), CoH1gF:O requires 341.1153.

(R)-1,1,1-trifluor o-8-phenyl-4-(p-tolyl)octa-5,7-diyn-2-one (3da)

Me Purified by flash chromatography eluting with hegagthyl
acetate (99:01). Enantiomeric excess (92%) wasrdeted
by chiral HPLC (Chiralpak AS-H), hexaerOH 99:01, 1
o mL/min, major enantiomer £ 5.4 min, minor enantiomer t
Z CF; =4.9 min.

4 20 1
oh [0]p2°—25.8 € 0.84, CHCY) (92%e8; *H NMR (300 MHz,

CDCl) & 7.50-7.47 (m, 2H), 7.36-7.26 (m, 5H), 7.19-7.16 @H), 4.37 (ddJ = 7.7,
6.4 Hz, 1H), 3.35 (ddd] = 18.7, 7.7, 0.5 Hz, 1H), 3.17 (ddbs 18.7, 6.4, 0.5 Hz, 1H),
2.35 (s, 3H)C NMR (75.5 MHz, CDGJ) & 188.1 (g,Jc.r = 36.2 Hz, C), 137.7 (C),
135.3 (C), 132.6 (2CH), 129.7 (2CH), 129.2 (CH)8H#2(2CH), 127.2 (2CH), 121.5
(C), 115.3 (qJc.r = 291.8 Hz, CF), 82.5 (C), 77.2 (C), 73.6 (C), 68.3 (C), 44.4 ¢H
32.2 (CH), 21.0 (CH); *F NMR (282 MHz, CDGCJ) 5 -79.7 (s, 3F); HRMS (ESin/z
341.1150 (M+ H), Co1H16F50 requires 341.1153.

(S)-4-(2-bromophenyl)-1,1,1-trifluor o-8-phenylocta-5,7-diyn-2-one (3ea)

Purified by flash chromatography eluting with hegagthyl
acetate (99:01). Enantiomeric excess (94%) wasrdeted

Br 0 by chiral HPLC (Chiralpak AS-H), hexaerOH 99:01, 1
= CF;  mL/min, major enantiomer £ 5.2 min, minor enantiomer t
= = 4.8 min.

Ph

[0]0?°-95.3 €0.55, CHC}) (94%ed:; 'H NMR (300 MHz, CDCJ) & 7.71 (dd,J = 7.8,
1.7 Hz, 1H), 7.58 (dd] = 7.9, 1.2 Hz, 1H), 7.52-7.48 (m, 2H), 7.39-7.82 &H), 7.22-
7.16 (m, 1H), 4.85 (dd] = 7.8, 5.8 Hz, 1H), 3.25 (m, 1H), 3.23 (s, 1K NMR (75.5
MHz, CDCk) & 188.2 (q,Jc.r = 36.4 Hz, C), 137.7 (C), 133.7 (CH), 133.0 (2CH),
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130.0(CH), 129.9 (CH), 129.7 (CH), 128.8 (2CH), B8CH), 123.3 (C), 121.8 (C),
115.7 (9,Jc.r = 291.7 Hz, CB), 81.4 (C), 77.8 (C), 73.9 (C), 69.5 (C), 43.2 (L133.1
(CH); F NMR (282 MHz, CDG) & -79.5 (s, 3F); HRMS (ESI)m/z
405.0096/407.0075 (M+ F98.8/100.0, GoH13BrFsO requires 405.0102/407.0081.

(R)-4-(4-bromophenyl)-1,1,1-trifluor o-8-phenylocta-5,7-diyn-2-one (3fa)

Br Purified by flash chromatography eluting with hegathyl
acetate (99:01). Enantiomeric excess (92%) wasrdated
by chiral HPLC (Chiralpak AS-H), hexafierOH 99:01, 1
mL/min, major enantiomer £ 7.5 min, minor enantiomer t

= CF; = 6.9 min.

// 20 1
Ph [a]p™"=19.9 € 0.78, CHCY}) (92%edg; 'H NMR (300 MHz,
CDCl) 6 7.51-7.47 (m, 4H), 7.37-7.27 (m, 5H), 4.37)(& 7.0 Hz, 1H), 3.35 (ddd} =
18.8, 7.5, 0.4 Hz, 1H), 3.16 (ddd,= 18.8, 6.5, 0.4 Hz, 1H}’C NMR (75.5 MHz,
CDCl) 6 187.8 (q,Jc.Fr = 36.6 Hz, C), 137.3 (C), 132.6 (2CH), 132.2 (2C#29.3
(CH), 129.1 (2CH), 128.4 (2CH), 121.9 (C), 121.3,(C15.2 (gJc-F = 291.6 Hz, Cp),
81.4 (C), 77.6 (C), 73.3 (C), 68.8 (C), 44.2 (§;H32.1 (CH):*F NMR (282 MHz,
CDCl) & -79.7 (s, 3F); HRMS (ESljn/z 405.0099/407.0078 (M+ F98.8/100.0,
CooH13BrFs0 requires 405.0102/407.0081.

(9)-1,1,1-trifluor 0-4-(2-methoxyphenyl)-8-phenylocta-5,7-diyn-2-one (3ga)

Purified by flash chromatography eluting with hegathyl
acetate (95:05). Enantiomeric excess (94%) wasrdeted

Meo 0 by chiral HPLC (Chiralpak AS-H), hexarerOH 95:05, 1
= CF3  mL/min, major enantiomef £ 4.8 min, minor enantiomer t
= = 4.6 min.

Ph

[0]0?°-23.5 €1.01, CHC}) (94%ed:; 'H NMR (300 MHz, CDCYJ) & 7.58 (dd,J = 7.6,
1.7 Hz, 1H), 7.51-7.48 (m, 2H), 7.36-7.27 (m, 4AP1 (td, J = 7.5, 1.1 Hz, 1H), 6.89
(dd,J = 8.3, 0.9 Hz, 1H), 4.75 (dd,= 7.8, 5.7 Hz, 1H), 3.85 (s, 3H), 3.21 (dds 6.6,
2.5 Hz,2H);:**C NMR (75.5 MHz, CDGJ) 6 188.5 (q,Jc.r = 35.6 Hz, C), 156.9 (C),
132.6 (2CH), 129.1 (CH), 129.1 (CH), 128.7 (CH)8#2(2CH), 126.1 (C), 121.7 (C),
121.0 (CH), 115.4 (gJc.r = 292.1 Hz, CP), 110.6 (CH), 82.4 (C), 76.6 (C), 73.8 (C),
68.1 (C), 55.4 (Ch), 42.6 (CH), 27.4 (CH)**F NMR (282 MHz, CDGJ) & -79.7 (s,
3F); HRMS (ESIm/z 357.1107 (M+ H), C,1H16F:0> requires 357.1102.
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(R)-1,1,1-trifluor o-4-(4-methoxyphenyl)-8-phenylocta-5,7-diyn-2-one (3ha)

OMe Purified by flash chromatography eluting with heaaethyl
acetate (95:05). Enantiomeric excess (92%) wasrdeted
by chiral HPLC (Chiralpak AS-H), hexafierOH 99:01, 1
O mL/min, major enantiomer £ 9.6 min, minor enantiomer t
Z CF, = 8.3 min.
=Z 20 1
Ph [a]p”"—31.6 € 0.70, CHCY) (92%ed; 'H NMR (300 MHz,
CDCls) 6 7.48 (ddJ = 7.9, 1.7 Hz, 2H), 7.36-7.26 (m, 5H),
6.92-6.87 (m, 2H), 4.38-4.31 (m, 1H), 3.80 (s, 38183 (ddd,J = 18.6, 7.6, 0.5 Hz,
1H), 3.20-3.12 (m, 1H)**C NMR (75.5 MHz, CDGJ)) & 188.2 (q.Jc.r = 36.4 Hz, C),
159.2 (C), 132.5 (2CH), 130.3 (C), 129.2 (CH), B2@CH), 128.4 (2CH), 121.5 (C),
115.2 (q,Jc-F = 297.6 Hz, CF), 114.4 (2CH), 82.5 (C), 77.2 (C), 73.5 (C), 683,
55.3 (CH), 44.5 (CH), 31.8 (CH)**F NMR (282 MHz, CDG)) 5 —=79.8 (s, 3F); HRMS
(ES)m/z 357.1112 (M+ H), C1H16F:0, requires 357.1102.

(R)-1,1,1-trifluor o-4-(naphthalene-2-yl)-8-phenylocta-5,7-diyn-2-one (3ia)

Purified by flash chromatography eluting with hegagthyl
O acetate (99:01). Enantiomeric excess (92%) wasrdeted
O by chiral HPLC (Chiralpak AS-H), hexaerOH 99:01, 1
0o mL/min, major enantiomer £ 8.3 min, minor enantiomer t
y CFy = 7.3 min.
Z [a]p>°-38.8 € 1.00, CHC)) (92%ed; 'H NMR (300 MHz,

Ph
CDCls) § 7.88-7.83 (m, 4H), 7.54-7.48 (m, 5H), 7.37-7.29

(m, 3H), 4.59 (dd) = 7.8, 6.2 Hz, 1H), 3.45 (dd,= 18.4, 7.8 Hz, 1H), 3.29 (dd,=
18.4, 6.2 Hz, 1H)**C NMR (75.5 MHz, CDGJ) § 188.1 (q,Jc.r = 36.4 Hz, C), 135.5
(C), 133.4 (C), 132.8 (C), 132.6 (2CH), 129.3 (CH#29.1 (CH), 128.4 (2CH), 127.9
(CH), 127.7 (CH), 126.6 (CH), 126.4 (CH), 126.3 (CH25.0 (CH), 121.5 (C), 115.3
(9, Je.r = 291.9 Hz, CF), 82.1 (C), 77.4 (C), 73.5 (C), 68.7 (C), 44.3 (532.7 (CH);
F NMR (282 MHz, CDGJ) & -79.7 (s, 3F); HRMS (ESlin/z 377.1158 (M+ H),
Co4H16F30 requires 377.1153.

(9)-1,1,1-trifluor o-4-phenethyl-8-phenylocta-5,7-diyn-2-one (3ja)

Ph Purified by flash chromatography eluting with hegathyl
o acetate (99:01). Enantiomeric excess (84%) wasrdeted
by chiral HPLC (Chiralpak AS-H), hexaierOH 99:01, 1
=7 CFs mL/min, major enantiomer £ 5.1 min, minor enantiomer t
Z = 4.8 min.

Ph

[0]o?®-44.5 € 0.44, CHC)) (84% ed; *H NMR (300 MHz, CDCY) & 7.52-7.49 (m,
2H), 7.37-7.29 (m, 5H), 7.24-7.21 (m, 3H), 3.153(f, 2H), 2.95-2.73 (m, 3H), 1.91-
1.83 (m, 2H)*C NMR (75.5 MHz, CDGJ) 5 188.6 (q,Jc.r = 36.1 Hz, C), 140.6 (C),
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132.6 (2CH), 129.2 (CH), 128.6 (2CH), 128.5 (2CH)8.4 (2CH), 126.3 (CH), 121.6
(C), 115.3 (gJc-Fr = 292.0 Hz, CF), 83.5 (C), 77.2 (C), 73.6 (C), 67.7 (C), 41.4 &H
35.8 (CH), 33.3 (CH), 26.5 (CH); *F NMR (282 MHz, CDG)) § —79.8 (s, 3F); HRMS
(ESI)m/z 355.1329 (M+ H), CxH1gF:0 requires 355.1310.

(9)-4-Butyl-1,1,1-trifluor o-8-phenylocta-5,7-diyn-2-one (3ka)

Purified by flash chromatography eluting with hegaathyl
acetate (99:01). Enantiomeric excess (87%) wasrdeted
by chiral HPLC (Chiralcel OD-H), hexarlerOH 99:01, 1
FZ CFs  mL/min, major enantiomef £ 14.0 min, minor enantiomer

= tr = 9.5 min.
Ph

[0]p*°-3.8 € 0.63, CHC}) (87%€8; *H NMR (300 MHz, CDC}) 5 7.50-7.46 (m, 2H),
7.36-7.28 (m, 3H), 3.15-3.00 (m, 2H), 2.88 (dds 18.3, 6.0 Hz, 1H), 1.55-1.49 (m,
2H), 1.43-1.34 (m, 4H), 0.93 @,= 7.2 Hz, 3H)**C NMR (100 MHz, CDGJ)  188.9
(9, Jo.r = 35.8 Hz, C), 132.5 (2CH), 129.1 (CH), 128.4 (CH1.7 (C), 115.4 (Glc.r

= 291.9 Hz, CP), 84.2 (C), 76.3 (C), 73.7 (C), 67.0 (C), 41.5 (583.9 (CH), 29.2
(CH), 26.9 (CH), 22.3 (CH)13.9 (CH); **F NMR (282 MHz, CDGJ) 5 -79.8 (s, 3F);
HRMS (ESm/z 307.1312 (M+ H), CigH1gF50 requires 307.1310.

(9)-1,1,1-Trifluor o-4-isobutyl-8-phenylocta-5,7-diyn-2-one (3la)

Purified by flash chromatography eluting with hegathyl
0 acetate (99:01). Enantiomeric excess (88%) wasrdeted
P CE by chiral HPLC (Chiralcel OD-H), hexarlerOH 99:01, 1
_ = ° mL/min, major enantiomer £ 10.9 min, minor enantiomer
Z t=9.1mi
Ph r = 9.1 min.

[0]0?°-5.6 € 0.51, CHCY) (88%e8; 'H NMR (300 MHz, CDCYJ) § 7.50-7.46 (m, 2H),
7.36-7.28 (m, 3H), 3.15-3.00 (m, 2H), 2.88 (dds 18.3, 6.0 Hz, 1H), 1.55-1.49 (m,
2H), 1.43-1.34 (m, 4H), 0.93 (,= 7.2 Hz, 3H)**C NMR (75.5 MHz, CDGJ) 5 188.8
(9, Je.r = 35.9 Hz, C), 132.5 (2CH), 129.1 (CH), 128.4 (3CHR1.7 (C), 115.3 (glc-r

= 291.9 Hz, CR), 84.0 (C), 76.3 (C), 73.7 (C), 67.0 (C), 43.3 (LHI1.9 (CH), 26.1
(CH), 25.2 (CH),23.2 (CH,21.2 (CH); *°*F NMR (282 MHz, CDGJ) 5 -79.8 (s, 3F);
HRMS (ESI)m/z 307.1317 (M+ H),CygH15Fs0 requires 307.1310.

(R)-1,1,1-trifluor o-8-(3-fluor ophenyl)-4-phenylocta-5,7-diyn-2-one (3ab)

Ph O Purified by flash chromatography eluting with
hexane-ethyl acetate (99:01). Enantiomeric excess
(90%) was determined by chiral HPLC (Chiralpak
AS-H), hexandPrOH 99:01, 1 mL/min, major
enantiomer t= 5.9 min, minor enantiomer £ 5.3
min.

= CF3
F

S-16



[0]o?°-15.7 € 0.60, CHCY}) (90% ed; *H NMR (300 MHz, CDCY) & 7.42-7.26 (m,
7H), 7.19-7.15 (m, 1H), 7.10-7.06 (m, 1H), 4.41,(d¢ 7.9, 6.1 Hz, 1H), 3.37 (ddd,
= 18.7, 8.0, 0.5 Hz, 1H), 3.18 (d#l= 18.7, 6.1 Hz, 1H)-*C NMR (75.5 MHz, CDG))

§ 188.0 (q,J = 36.3 Hz, C), 162.2 (d = 247.3 Hz, C), 138.1 (C), 130.1 (= 8.5 Hz,
CH), 129.1 (2CH), 128.5 (d} = 3.2 Hz, CH), 128.0 (CH), 127.4 (2CH), 123.4 J&;

9.5 Hz, C), 119.3 (dJ = 22.9 Hz, CH), 116.8 (dlc.r = 21.3 Hz, CH), 115.3 (q] =

291.7 Hz, CB), 82.9 (C), 77.5 (C), 75.8 (de-r = 3.4 Hz, C), 68.1 (C), 44.4 (GH 32.6
(CH); *F NMR (282 MHz, CDG)) § -79.7 (s, 3F)~112.8 (s, 1F); HRMS (ESt/z

345.0910 (M+ HJ, CxH13F4O requires 345.0903.

(R)-1,1,1-trifluor o-8-(4-fluor ophenyl)-4-phenylocta-5,7-diyn-2-one (3ac)

Ph O Purified by flash chromatography eluting with
hexane-ethyl acetate (99:01). Enantiomeric excess
(92%) was determined by chiral HPLC (Chiralpak
AS-H), hexanéPrOH 99:01, 1 mL/min, major
enantiomer t= 8.9 min, minor enantiomef £ 6.5
min.

Z CF3
FZ

[0]o?°-14.5 € 0.67, CHCY) (92% ed; *H NMR (300 MHz, CDCY) & 7.49-7.45 (m,
2H), 7.41-7.29 (m, 5H), 7.04-6.98 (m, 2H), 4.40,(@d 8.0, 6.1 Hz, 1H), 3.36 (dd,=
18.7, 8.0 Hz, 1H), 3.18 (dd, = 18.7, 6.1 Hz, 1H)**C NMR (75.5 MHz, CDG)) 5
188.0 (g,Jc.r = 36.4 Hz, C), 163.0 (dlc.r= 251.6 Hz, C), 138.2 (C), 134.6 (@r =
8.5 Hz, 2CH), 129.1 (2CH), 128.0 (CH), 127.4 (2CH)7.6 (d,J = 3.7 Hz, C), 115.9
(d, Je.r = 22.3 Hz, 2CH), 115.3 (dc.r = 291.8 Hz, CB), 82.2 (C), 76.2 (C), 73.3 (C),
68.3 (C), 44.4 (Ch), 32.6 (CH):**F NMR (282 MHz, CDG)) § -79.8 (s, 3F)~109.0
(s, 1F); HRMS (ESIjn/z 345.0913 (M+ H), CooH13F4O requires 345.0903.

(R)-1,1,1-trifluor o-8-(2-methoxyphenyl)-4-phenylocta-5,7-diyn-2-one (3ad)

Ph O Purified by flash chromatography eluting with hegan
ethyl acetate (95:05). Enantiomeric excess (92%g wa
determined by chiral HPLC (Chiralpak AS-H), hexane-
'PrOH 95:05, 1 mL/min, major enantiomert6.6 min,
minor enantiomer, = 6.3 min.

// CF3
=Z

OMe

[0]o?°-17.0 € 0.91, CHC)) (92% ed; *H NMR (300 MHz, CDCY) & 7.46-7.29 (m,
7H), 6.90 (tdJ = 7.5, 1.0 Hz, 1H), 6.87 (d,= 8.4 Hz, 1H), 4.41 (dd] = 7.7, 6.3 Hz,
1H), 3.88 (s, 3H), 3.41-3.32 (m, 1H), 3.23-3.14 (Hl); **C NMR (75.5 MHz, CDG))

§ 188.0 (q,Jc.r = 36.3 Hz, C), 161.5 (C), 138.4 (C), 134.5 (CH}PT (CH), 129.0
(2CH), 127.9 (CH), 127.4 (2CH), 120.5 (CH), 1158 Jc.r = 291.8 Hz, CB), 110.7
(CH), 110.6 (CH), 82.7 (C), 77.3 (C), 73.8 (C), B8C), 55.8 (CH), 44.4 (CH), 32.6
(CH); *F NMR (282 MHz, CDGJ) § -79.7 (s, 3F); HRMS (ESln/z 357.1109 (M+
H)+, Co1H16F30, requires 357.1102.
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(R)-1,1,1-trifluor o-8-(4-methoxyphenyl)-4-phenylocta-5,7-diyn-2-one (3a€)

Ph O Purified by flash chromatography eluting with
hexane-ethyl acetate (95:05). Enantiomeric excess
(91%) was determined by chiral HPLC (Chiralcel
OD-H), hexaneéPrOH 80.20, 1 mL/min, major
enantiomert= 11.7 min, minor enantiomeyr +

8.0 min.

4 CF3
=Z

MeO

[a]p®® -32.7 € 0.75, CHC)) (91% ed; 'H NMR (300 MHz, CDC}) & 7.44-7.30 (m,
7H), 6.86-6.81 (m, 2H), 4.40 (dd= 7.9, 6.2 Hz, 1H), 3.81 (s, 3H), 3.36 (ddd; 18.6,
7.9, 0.5 Hz, 1H), 3.18 (ddd,= 18.6, 6.2, 0.5 Hz, 1H}*C NMR (75.5 MHz, CDGJ) &
188.1 (g,Jc.r = 36.7 Hz, C), 160.4 (C), 138.5 (C), 134.2 (2CH)9.0 (2CH), 127.9
(CH), 127.4 (2CH), 115.3 (glc.r = 291.6 Hz, CF), 114.1 (2CH), 113.4(C), 81.6 (C),
77.5 (C), 72.4 (C), 68.7 (C), 55.3 (@H44.5 (CH), 32.6 (CH);"F NMR (282 MHz,
CDCl) & =79.8 (s, 3F); HRMS (ESIn/z 357.1115 (M+ H), CoiH16FsO2 requires
357.1102.

(R)-1,1,1-trifluor o-4-phenyl-8-(thiophen-3-yl)octa-5,7-diyn-2-one (3af)

Ph O Purified by flash chromatography eluting with hesan
P CF, ethyl acetate (99:01). Enantiomeric excess (94%8 wa
= Z _determined by chiral HPLC (Chiralpak AS-H), hexane-
J ] 'PrOH 99:01, 1 mL/min, major enantiomer=t8.4 min,
S minor enantiomer, = 7.1 min.

[0]o*°—26.6 € 0.86, CHC)) (94%ee; *H NMR (300 MHz, CDC}) § 7.56 (ddJ = 3.0,
1.2 Hz, 1H), 7.41-7.25 (m, 5H), 7.26 (dis 5.0, 3.0 Hz, 1H), 7.13 (dd, J = 5.0, 1.2 Hz,
1H), 4.40 (dd,J) = 7.9, 1.6 Hz, 1H), 3.36 (ddd= 18.6, 7.9, 0.5 Hz, 1H), 3.18 (ddb>=
18.7, 6.1, 0.5 Hz, 1H}’C NMR (75.5 MHz, CDGJ) § 188.0 (q,J = 36.3 Hz, C), 138.3
(C), 131.4 (CH), 130.2 (CH), 129.1 (2CH), 127.9 {|CH7.4 (2CH), 125.6 (CH), 120.6
(C), 115.3 (gJ = 291.7 Hz, CP), 82.0 (C), 73.2 (C), 72.5 (C), 68.4 (C), 44.4 ¢H
32.6 (CH);**F NMR (282 MHz, CDG)) § -79.8 (s, 3F); HRMS (ESIn/z 333.0569
(M+ H)*, C1gH12F30S requires 333.0561.

(R)-1,1,1-trifluor o-4,10-diphenyldeca-5,7-diyn-2-one (3ag)

Ph O Purified by flash chromatography eluting with hegan
ethyl acetate (99:01). Enantiomeric excess (93% wa
= CF3 . . .
P determined by chiral HPLC (Chiralpak AS-H),
Ph = hexaneéPrOH 99:01, 1 mL/min, major enantiomert
6.4 min, minor enantiomey+ 5.7 min.

[0]o?®-14.2 € 0.90, CHCY}) (93% ed; *H NMR (300 MHz, CDCY) & 7.37-7.19 (m,
10H), 4.31 (dd,) = 7.6, 6.5 Hz, 1H), 3.31 (ddd,= 18.6, 7.9, 0.5 Hz, 1H), 3.13 (dd,
= 18.6, 6.2, 0.4 Hz, 1H), 2.85 @,= 7.5 Hz, 2H), 2.57 (&) = 7.5 Hz, 2H)*C NMR
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(75.5 MHz, CDC4) & 188.1 (q.Jc.r = 36.3 Hz, C), 140.0 (C), 138.5 (C), 129.0 (2CH),
128.5 (2CH), 128.3 (2CH), 127.8 (CH), 127.3 (2CH26.5 (CH), 115.2 (glc.r = 291.6
Hz, CR), 79.3 (C), 75.6 (C), 68.7 (C), 65.3 (C), 44.5 (5H84.5 (CH), 32.3 (CH),
21.4 (CH): "F NMR (282 MHz, CDGJ) 5 -79.8 (s, 3F); HRMS (ESin/z 355.1317
(M+ H)*, CyH1gF30 requires 355.1310.

(9)-1,1,1-trifluor o-10-phenyl-4-(o-tolyl)deca-5,7-diyn-2-one (3bg)

Purified by flash chromatography eluting with hegan
ethyl acetate (99:01). Enantiomeric excess (95%9 wa

Me ? determined by chiral HPLC (Chiralpak AS-H),
= CF3 hexanePrOH 99:01, 1 mL/min, major enantiomert
Z 5.4 min, minor enantiomer+ 5.1 min.

Ph

[0]0?°-6.1 € 1.15, CHC}) (95%e8; 'H NMR (300 MHz, CDCJ) § 7.43-7.41 (m, 1H),
7.33-7.17 (m, 8H), 4.49 (dd,= 8.7, 5.4 Hz, 1H), 3.30 (dd,= 18.5, 8.7 Hz, 1H), 3.09
(dd, J = 18.5, 5.4 Hz, 1H), 2.84 (§,= 7.5 Hz, 2H), 2.55 (t) = 7.5 Hz, 2H), 2.38 (s,
3H); *%C NMR (75.5 MHz, CDGJ) 6 188.3 (g.Jc.r= 36.5 Hz, C), 140.0 (C), 136.6 (C),
135.0 (C),131.0 (CH), 128.5 (2CH), 128.3 (2CH), B2(CH), 127.1 (CH), 126.8 (CH),
126.5 (CH), 115.3 (glc.r = 291.9 Hz, CF), 79.0 (C), 75.8 (C), 68.1 (C), 65.4 (C), 43.0
(CH,), 34.5 (CH), 28.7 (CH), 21.4 (Ch), 19.2 (CH); *F NMR (282 MHz, CDGJ) 5
~79.7 (s, 3F); HRMS (ESh/z 369.1470 (M+ H), CraH2oFsO requires 369.1466.
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(R)-12-chloro-1,1,1-trifluor o-4-phenyldodeca-5,7-diyn-2-one (3ah)

Purified by flash chromatography eluting with
hexane-ethyl acetate (99:01). Enantiomeric
=Z CFs  excess (93%) was determined by chiral HPLC
=Z (Chiralpak AS-H), hexan#rOH 99:01, 1
mL/min, major enantiomer, = 7.5 min, minor

Ph O

Cl

enantiomer,t= 6.6 min.

[0]p®® -11.7 € 0.89, CHC)) (93% ed; 'H NMR (300 MHz, CDC})) § 7.38-7.26 (m,
5H), 4.30 (dd,) = 7.5, 6.5 Hz, 1H), 3.55 (@,= 6.4 Hz, 2H), 3.30 (ddd,= 18.6, 7.9, 0.5
Hz, 1H), 3.12 (ddd) = 18.6, 6.9, 0.5 Hz, 1H), 2.33 (t#i= 6.9, 1.0 Hz, 1H), 1.94-1.84
(m, 2H), 1.74-1.64 (m, 2H}*C NMR (75.5 MHz, CDGJ)  188.1 (q,Jc.r = 36.2 Hz,
C), 138.5 (C), 129.0 (2CH), 127.8 (CH), 127.3 (2CH)5.2 (gJc.r = 291.8 Hz, CB),
79.2 (C), 75.5 (C), 68.6 (C), 65.3 (C), 44.5 (I;H14.3 (CH), 32.2 (CH), 31.4 (Ch),
25.3 (CH), 18.5 (CH); **F NMR (282 MHz, CDGCJ) § -79.8 (s, 3F); HRMS (ESt/z
341.0930/343.0899 (M+ F1)100.0/31.7, GH1/CIF;0 requires 341.0920/343.0891.

(R)-1,1,1-trifluor o-4-phenyl-8-(triisopropylsilyl)octa-5,7-diyn-2-one (3ai)

Ph O Purified by flash chromatography eluting with hesan
ethyl acetate (99:01). Enantiomeric excess (85%% wa
P _determined by chiral HPLC (Chiralcel OD-H), hexane-
TIPS = 'PrOH 99:01, 1 mL/min, major enantiomer=t 8.6 min,
minor enantiomer, = 6.1 min.

=Z CF;

[0]p®° -14.5 € 0.77, CHC)) (85% ed; 'H NMR (300 MHz, CDC)) & 7.37-7.29 (m,
5H), 4.33 (tJ = 6.0 Hz, 1H), 3.34 (ddd, = 18.8, 7.5, 0.5 Hz, 1H), 3.16 (ddiiz 18.8,
6.5, 0.5 Hz, 1H), 1.08 (s, 21HYC NMR (75.5 MHz, CDGJ) 5 188.0 (g,Jc.r = 36.3
Hz, C), 138.2 (C), 129.0 (2CH), 127.9 (CH), 1272€HK), 115.2 (qJc.r = 291.9 Hz,
CR), 89.1 (C), 83.3 (C), 76.3 (C), 69.0 (C), 44.3 (5182.2 (CH), 18.5 (6CH), 11.2
(3CH);**F NMR (282 MHz, CDGJ) 5 -79.8 (s, 3F); HRMS (ESln/z 407.2024 (M+
H)*, CoaH3gF:0Si requires 407.2018.
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Synthetic transfor mations of compounds 3
(R)-1,1,1-trifluor o-4,8-diphenyloctan-2-one (4)

oh O A solution of compoun@aa (10 mg, 0.031 mmol, 93% ee)

/\/\/k)J\ in EtOAc (0.4 mL) was stirred under hydrogen atninesp
Ph CF; in the presence of 10% Pd/C (3 mg) for 30 min anro
temperature. Then, the reaction mixture was fittettgwough a short pad of silica gel,
which was washed with EtOAc, and the solvent wasored under reduced pressure.
Purification by flash chromatography on silica galting with hexane:EtOAc (99:01)
gave compound (9.2 mg, 89%). Enantiomeric excess (92%) was deteinby chiral
HPLC, Chiralcel OD-H, hexandrOH 99:01, 1mL/min, major enantiomer=t 10.8
min, minor enantiomesf &£ 7.6 min.
[0]p*°—2.3 € 0.78, CHC}) (92%e8; *H NMR (300 MHz, CDC}) § 7.33-7.21 (m, 5H),
7.20-7.09 (m, 5H), 3.26-3.16 (m, 1H), 3.02-2.99 @H), 2.56-2.50 (m, 2H), 1.70-1.48
(m, 4H), 1.28-1.17 (m, 2H}*C NMR (75.5 MHz, CDQ) & 190.2 (q,Jc.r = 35.1 Hz,
C), 143.0 (C), 142.4 (C), 128.7 (2CH), 128.3 (2CH)8.3 (2CH), 127.3 (2CH), 126.8
(CH), 125.7 (CH), 115.4 (dlcF = 292.2 Hz, CF), 43.5 (CH), 39.7 (CH), 35.9 (C}h,
35.6 (CH), 31.2 (CH), 26.8 (CH); *F NMR (282 MHz, CDGJ) 5 -80.0 (s, 3F);
HRMS (ESI)m/z 335.1631 (M+ H), C,oH2,F30 requires 335.1623.

(4R)-1,1,1-trifluor o-2-methyl-4,8-diphenylocta-5,7-diyn-2-ol (5)

A commercial 3 M solution of MeMgClI in THF (7L,

Ph OH . . .
0.230 mmol) was diluted with diethyl ether (0.3 nand
= me"3  cooled to 0 °C under nitrogen. A solution of compib8aa
4 (50 mg, 0.153 mmol) in dry diethyl ether (0.5 mLpasv

Ph added dropwise via syringe and the reaction mixwas

allowed to reach room temperature. After 2 h, taction was quenched with a solution
of citric acid (1 mL). The aqueous layer was exedowith diethyl ether (3 x 15 mL)
and the organic layer was dried over MgS®emoval of the solvent under reduced
pressure followed by flash chromatography elutinth waiexane:EtOAc (99:01) gave
(40.8 mg, 78%) as a ca. 4.5:1 mixture of two drasteeric alcohols. Enantiomeric
excess (91%) was determined by chiral HPLC, Chatal@Y-H, hexanePrOH 99:01,

1 mL/min, major diastereomermajor enantiomer, & 23.2 min, minor enantiomer
16.1 min.

Major (1S,4R)-diastereomer: *H NMR (300 MHz, CDC}) § 7.50-7.45 (m, 2H), 7.39-
7.31 (m, 8H), 4.04 (dd] = 9.8, 4.9 Hz, 1H), 2.53 (s, OH), 2.38 (dds 14.5, 9.8 Hz,
1H), 2.10 (dd) = 14.5, 4.9 Hz, 1H), 1.46 (s, 3HJC NMR (75.5 MHz, CDGJ) 5 140.2

(C), 132.5 (2CH), 129.2 (CH), 129.1 (2CH), 128.€K, 127.6 (CH), 127.4 (2CH),
121.5 (C), 84.1 (C), 77.2 (C), 73.7 (&= = 28.5 Hz, C), 73.5 (C), 69.1 (C), 42.6 (§H
33.3 (CH), 20.3 (CH); *F NMR (282 MHz, CDG)) 5 -84.0 (s, 3F).
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Minor (1R,4R)-diastereomer (representative peaks taken from the diastereomeric
mixture): *H NMR (300 MHz, CDCJ) § 4.13 (dd,J = 9.8, 4.3 Hz, 1H), 2.54 (s, 1H),
2.23-2-17 (m, 2H), 1.58 (s, 3HJF NMR (282 MHz, CDG)) § -83.1 (s, 3F).

(25,4R,Z)-2-methyl-4-phenyl-5-(3-phenylpro-2-yn-1-ylidene)-2-
(trifluoromethyl)tetrahydrofuran (6)

AgOTf (10.0 mg, 0.038 mmol) was added to a solutmnthe
diastereomeric mixture & (26 mg, 0.076 mmol) in THF (0.5 mL) at
rt under nitrogen atmosphere and the mixtures wagd overnight.
Then, removal of the solvent under reduced predslioeved by flash
chromatography eluting with hexane:EtOAc (99:019vaéd to obtain
furan 6 as the major product (15.6 mg, 60%).Enantiomexkicess
(92%) was determined by chiral HPLC (Chiralcel OR-HexanéPrOH 99:01, 1
mL/min, major enantiomer, t= 13.3 min, minor enantiomer & 27.4 min. The
cyclization product resulting from the minor diastmer of5 could not be obtained
pure in sufficient amount.

[0]p*°-5.9 (€1.00, CHC}) (92%e8; *H NMR (300 MHz, CDC)) & 7.43-7.25 (m, 10H),
4.30 (d,J = 2.2 Hz, 1H), 4.18 (dddl = 11.5, 9.3, 2.2 Hz, 1H), 2.50 (ddi= 12.9, 11.5
Hz, 1H), 2.40 (ddJ = 12.9, 9.3 Hz, 1H), 1.63 (s, 3HJC NMR (75.5 MHz, CDG) 5
168.5 (C), 138.5 (C), 131.3 (2CH), 129.0 (2CH), .52@CH), 128.1 (2CH), 127.8
(CH), 127.5 (CH), 125.2 (dlc.r = 254.4 Hz, CE), 124.1 (C), 93.1 (C), 84.8 (C), 84.2
(C), 81.0 (CH), 47.3 (CH), 40.0 (GH 20.3 (CH); **F NMR (282 MHz, CDGJ) 5
-82.2 (s, 3F); HRMS (ESh/z 343.1300 (M+ H), C,1H1gF30 requires 343.1310.

The stereochemistry of compourtdwas determined by NOESY experiments (See
figure S1 and NOESY experiment in the NMR specéetien). A relevant interaction
was observed between the £gtoup at C2& 1.63) and H4 & 4.18) which indicated
thetransdisposition between the Me group at C2 and theydrgroup at C4. NOE was
also observed between one of the hydrogens oftikayb group at C447.30) and the
olefinic hydrogen H1’ § 4.30) which indicated the Z geometry of the exdicydgouble
bond. Other spatial interactions detected in thd&eS® experiment are shown in figure
S1.

The cyclization product resulting from the minorastereomer o6 could not be
obtained pure in sufficient amount.
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Figure S1. Interactions observed in NOESY experiment witmpound6.

(R)-1,1,1-trifluor o-4-phenylocta-5,7-diyn-2-one (7)

Ph O AcOH (4 pL, 0.096 mmol) and 1M TBAF in THF (68L,
_ CF, 0.068 mmol) were added to a solutiorB3at (35.4 mg, 0.087
= ~ mmol) in THF (1 mL) at O °C under Natmosphere. After 4
H h, the reaction was quenched withkCH(1 mL). The aqueous
layer was extracted with diethyl ether (3 x 15 nmilf)e organic layer was washed with
saturated aqueous NaHg@nd dried over MgS£© Removal of the solvent under
reduced pressure followed by flash chromatograiyng with hexane:EtOAc (99:01)
gave7 (15 mg, 70%). Enantiomeric excess (85%) was detexinby GLC (Supelc@-
dex-225, Foume= 100 °C (5 min) to 150 °C at 5 °C/min), major eti@mer t = 20.2
min, minor enantiomef £ 19.9 min.

[0]o?°—6.0 € 0.80, CHCY) (85%);'H NMR (CDCk, 300 MHz)$ 7.38-7.30 (m, 5H),
4.31 (t,J = 7.0 Hz, 1H), 3.33 (ddl = 18.7, 7.9 Hz, 1H), 3.15 (dd= 18.7, 6.2 Hz, 1H),
2.10 (d,J = 1.1 Hz, 1H);**C NMR (CDCk, 75.5 MHz)$ 187.9 (q,J = 36.1 Hz, C),
137.9 (C), 129.1 (2CH), 128.0 (CH), 127.3 (2CH)5.21(q,J = 291.6 Hz, CF), 76.1
(C), 68.0 (C), 67.6 (C), 67.1 (CH), 44.2 (9H32.1 (CH);"F NMR (CDC}k, 282 MHz)
5 -79.8 (s, 3F). HRMS (ESH/z 250.0601 (M+ H), Ci4HoF30 requires 250.0605.
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X-ray data for compoun@af: crystallized from dichloromethamehexane at -20C,;
Ci1gH11F30:S;; M=332.33; monoclinic; space group = P2 = 5.5930(1),b =
8.1070(3)c = 17.5700(5) A = 90.00,8 = 95.029(2) )= 90.00; V = 793.60(4) &; Z =

2 Peaca= 1.391 Mg 1i? ; = 0.235 mmi; F(000) = 240. A colourless crystal of
0.04x0.08x0.10 mrhwas used; 2709 [R(int) = 0.0399] independent céftes were
collected on a Enraf Nonius CCD diffractomer byngsgraphite-monochromated
MoKa radiation 4 = 0.71073 A) operating at 50 kV and 30 mA. Thd parameters
were determined and refined by a least-squarex il reflections. The structure was
solved by direct methods and Fourier synthesisvds refined by full-matrix least-
squares procedures oR° (SHELXL-97). All non-hydrogen atoms were refined
anisotropically. All hydrogen atoms were includedcalculated positions and refined
riding on the respective carbon atoms. FiR@LR) values werdk = 0.0689 anduR =
0.1968. CCDC-1046444 contains the supplementargtaliggraphic data for this
paper. These data can be obtained free of chavge The Cambridge Crystallographic
Data Centre viavww.ccdc.cam.ac.uk/data_request/cif

Figure S2. ORTEP plot for the X-ray structure of compoudad. The thermal ellipsoids
are drawn at the 50% probability level.
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