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General Information: Commercially available chemicals were obtained from Sigma-
Aldrich and used as received unless otherwise stated. Unless otherwise noted, all the reactions
were carried out under air using the sealed pressure tubes. Reaction temperatures are reported as
the temperature of the bath surrounding the vessel unless otherwise stated. NMR spectra were
recorded on a Bruker AVANCE NEO 500 MHz (*H = 500 MHz, 3C = 125 MHz and °F = 470
MHz) spectrometer with CDCl3 as reference solvent at ambient temperature. Chemical shifts are
given in parts per million (ppm) relative to TMS. The residual solvent signals were used as
references and the chemical shifts converted to the TMS scale (CDCl3z: 64 = 7.26 ppm, 6c =
77.16 ppm). Chromatographic separations were performed using 230-400 mesh silica gel. IR
spectra were recorded as KBr pellet on Bruker Alpha FT-IR spectrometer. High Resolution Mass
Spectra (HRMS) were recorded on Agilent Q-TOF LC/MS. Melting points were uncorrected and
were taken on Buchi M-560. No attempts were made to optimize yields for starting materials

synthesis.

Preparation of benzamide derivatives (1la-1y).!

o)
thionyl chloride NHR'R?
R A OH DMF cat. R S Cl K,CO3 « S NR'R?
( DCM ( EtOAc:H,0 (2:1) (=
0°Ctort, 4-6 h 0°Ctort, 16 h
Step-A Step-B

Following same procedure by Fagnou et. al.

Step-A: To a solution of the carboxylic acid (3.0 mmol, 1.0 equiv) in DCM (10 mL, 0.3 M) at 0
°C was added thionyl chloride (3.6 mmol, 1.2 equiv) dropwise, followed by a catalytic amount of
DMF (2 drops). The reaction was allowed to stir at rt until completion (typically 4-6 h). The
solvent was then removed under reduced pressure to afford the corresponding crude acid
chloride.

Step-B: Corresponding amine (3.6 mmol, 1.2 equiv.) was added to a biphasic mixture of K2CO3
(2.0 equiv.) in a 2:1 mixture of EtOAc:H.0 (36 mL, 0.08 M). The resulting solution was cooled
to 0 °C followed by dropwise addition of the unpurified acid chloride dissolved in a minimum

amount of EtOAc. The flask containing the acid chloride was then rinsed with additional EtOAc.
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The reaction was allowed to stir for 16 h while reaching rt. Afterwards, the phases were
separated and the aqueous phase was extracted twice with EtOAc (30 mL x 2). The combined
organic layers were washed with aqueous K>COs solution (0.2 M, 20 mL), brine and dried over
sodium sulfate, filtered, and evaporated under reduced pressure. The pure products were

obtained without any further purification.

Preparation of g-trifluoromethyl-substituted enones (2a-h).234

0 LiAIH, O)L MsCl, TEA
JJ\ - — > R
FsC”~ TOEt Et,O |:3 Et Pyrrolidine ! DCM

-78°C, 3 h THF, reflux, 48 h 0°Ctort,3h
Step-A Step-B Step-C

Following same procedure by Xiao et. al.,? Yu et. al.,® and Konno et. al.*

Step-A:? A solution of ethyl trifluoroacetate (14.2 g, 0.100 mol) in Et,0 (50 mL) was added
slowly at -78 °C to a suspension of LiAlH4 (1.33 g, 0.035 mol) in Et,O (100 mL). The reaction
mixture was stirred at this temperature for 3 h and then treated slowly with cooled H2SO4 (1.0 M,
100 mL). The upper layer was separated and the aqueous phase was extracted by EtoO (100 mL
x 2). The combined organic phases were dried over sodium sulfate, evaporated, and distilled
under normal pressure. Ethyl trifluoroacetaldehyde hemiacetal was obtained at 95-100 °C (7.84
g, 54%).

Step-B:3 To a solution of trifluoroacetaldehyde ethyl hemiacetal (1.44 g, 10.0 mmol) in THF (20
mL), pyrrolidine (0.49 g, 7.0 mmol) was added and the resulting mixture was stirred at room
temperature for 30 min. Then corresponding acetophenone (10.0 mmol) was poured into the
solution. The reaction mixture was stirred at reflux for 48 h. After cooling to ambient
temperature, all the volatiles were removed under reduced pressure. The resulting residue was
purified by silica gel column chromatography (eluent; hexane/EtOAc = 10:1) to afford P-
trifluoromethyl-p-hydroxy ketones.

Step-C:* To a solution of p-hydroxy ketones (5 mmol), in dichloromethane (10 mL) was added

methanesulfonyl chloride (0.86 g, 7.5 mmol) and triethylamine (1.52 g, 15 mmol) at 0 °C. After
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being stirred at rt for 3 h, the reaction mixture was quenched with H>O, followed by extraction
with dichloromethane (30 mL x 2). The combined organic layers were dried over anhydrous
sodium sulfate, concentrated under reduced pressure. The residue was purified by silica gel
column chromatography (eluent; hexane/EtOAc = 40:1) to afford B-trifluoromethyl-substituted

enones (2a-2h).

Preparation of 2,2-difluorovinyl tosylate (11).°

TsCl, TEA n-BuLi, THF F
CF.CH,OH ——————> CF,CH,OTs - 2 0Ts
-T2 DCM, rt, 18 h T2 -78°C,15h r
92% 1
Step-A Step-B 87%

Following same procedure by Sandell et. al.®

Step-A: A solution of 2,2,2-trifluoroethanol (1.0 g, 10 mmol) and triethylamine (3.64 g, 36
mmol) in CH2Cl> (10 mL) was cooled to 0 °C. p-toluenesulfonyl chloride (2.3 g, 12 mmol) was
added, and the solution was stirred at 0 °C for 1 h, then warmed to room temperature and stirred
for a further 12 h. The CH2Cl, layer was separated and washed with brine (2 mL), dried over
sodium sulfate, filtered, and evaporated to afford 2,2,2-trifluoroethyltosylate as off white solid
(2.34 g, 92%).

Step-B: To a solution of 2,2,2-trifluoroethyltosylate (2.34 g, 9.2 mmol) in THF (50 mL) at -78
°C was added dropwise 1.6 M n-butyllithium in hexanes (12.5 mL, 20 mmol). After stirring
under a nitrogen atmosphere at -78 °C for 1 h, the solution was neutralized with a mixture of
THF/H20 (1:1, 30 mL). Water (~20 mL) was added, and the organic phase was extracted with
ethyl acetate (30 mL x 2), dried over sodium sulfate, filtered, and evaporated. Purification by
chromatography on silica gel to afford 2,2-difluorovinyl tosylate as a light yellowish oil (1.87 g,
87%).
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Preparation ethyl-2-diazo-3-oxobutanoate (15).°

o O

Me)j\/u\OEt

SOC1 N7Nst » SO,N;3 o 0
celone/water 2.
Me 0°Ctort,2h Me rt, 2 h N,
94% 15
Step-A Step-B 88%

Following same procedure by Maguire et. al.’

Step-A: A solution of p-toluenesulfonyl chloride (1.90 g, 10 mmol) in acetone (10 mL) was
added dropwise over 15 min to a stirring solution of sodium azide (0.65 g, 10 mmol) in water (5
mL) at 0 °C. The reaction mixture was allowed to reach room temperature and was stirred for 2 h
after which time the acetone was removed under reduced pressure. The aqueous solution was
extracted with dichloromethane (20 mL x 2) and the organic layer was then washed with water
(15 mL x 2) and brine (10 mL). The organic layer was dried and concentrated under reduced
pressure to give pure p-toluenesulfonyl azide as a colourless oil which crystallised to a white
solid on refrigeration (1.85 g, 94%).

Step-B: Triethylamine (0.92 g, 9.9 mmol) was added to a stirring solution of ethyl 3-
oxobutanoate (1.16 g, 8.93 mmol) in MeCN (80 mL). After 2 minutes p-toluenesulfonyl azide
(1.85 g, 9.38 mmol) in acetonitrile (10 mL) was added dropwise, at room temperature, over 15
minutes. The reaction mixture was stirred in MeCN for 2 h. This was then concentrated under
reduced pressure. The crude product was extracted with diethyl ether (30 mL x 2) and the
organic layer was then washed with aqueous 9% KOH solution (12 mL x 2) and water (10 mL).
The organic layer was dried and concentrated under reduced pressure to afford ethyl-2-diazo-3-

oxobutanoate as a yellow oil (1.36 g, 88%).
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Optimization of C-H alkylated product (3):2

4 )
e ‘i ‘/Me
NHOMe + F4C
solvent
H Me temp, 20 h CF, O Me
6aa
& J
yield (%)°
entry base (mol %) temp (°C) solvent
3aa 6aa
AgSbFs (6) )
1 AgOAC (20) 80 DCE 57
2 AgShFs (6) 80 DCE traces -
3 AgOACc (20) 80 DCE 88 -
4 - 80 DCE - -
5¢ AgOACc (20) 80 DCE 84 -
6° NaOAc (20) 80 DCE 84 -
7° KOACc (20) 80 DCE 86 -
8° CsOAc (20) 80 DCE 62 -
9° AcOH (20) 80 DCE traces
10° Ag2COs3 (20) 80 DCE 54
11° K2CO:s (20) 80 DCE 23 47
12° NaOAc (20) 80 TFE 77 -
13° NaOAc (20) 50 DCE 69 -
14° NaOAc (20) rt DCE 56 -
15° K,COs (20) rt DCE - 83
16° K.CO; (20) rt DCE - 81

@Reaction conditions: 1a (0.2 mmol), 2a (0.2 mmol), [RhCp*Cl;]. (1.5 mol %), base (quantity noted, mol %) in
solvent (1.0 mL), temp (noted) for 20 h under air. PIsolated yield. \[RhCp*Cl,]2 (1.0 mol %). without [RhCp*Cl,]..
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Optimization of 2-acy|-3-trif|uoromethylindanone (4):2

-

[RhCp*Cl,],
t \/U\ /\)\Q\ base ©)L
NHOMe + F3C
solvent
temp, 20 h

aa

. )
yield (%)°

entry base (mol %) temp (°C) solvent

4aa 6aa
1 CsOAc (20) 80 DCE 23 -
2 K2CO; (20) 80 DCE 16 47
3 K2COs (20) 100 DCE 24 49
4 K2CO3 (20) 120 DCE 28 52
5 KOAcC (100) 120 DCE 21 -
6° KOACc (100) 120 DCE 29 -
7° KOAC (100) 120 DCE 75 -
g KOACc (150) 120 DCE 81 -
o NaOAc (150) 120 DCE 76 -
10° KOACc (150) 120 MeCN 24 35
11¢ KOACc (150) 120 toluene 62 15
12° KOACc (150) 120 THF 58 10
13¢ KOAc (150) 120 1,4-dioxane 31 40
14%¢ KOAc (150) 120 DCE 68 -

@Reaction conditions: 1la (0.2 mmol), 2a (0.2 mmol), [RhCp*Cl;]. (1.5 mol %), base (quantity noted, mol %) in
solvent (1.0 mL), temp (noted) for 20 h under air. PIsolated yield. °Solvent (0.5 mL). ¢ Solvent (0.2 mL).
¢[RhCp*Cl]> (1.0 mol %).
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Optimization of 3-trifluoromethylindanone (5):?

( Me \
Me O 7 N
H [RhCp*Clyl, CFs e
1a base 5a 7a
+ solvent
o temp, 20 h MeOs\u o Fc” 0 0
Me Me Me
2a 8a 9a
. J
yield (%)°
entry base (mol %) temp (°C) solvent
5a 7a 8a 9a
1 K2COs (20) 80 TFE 44 21 15 traces
2 K.COs (20) 100 TFE 42 ND ND ND
3 K>CO3 (20) 120 TFE 28 ND ND ND
4° KOACc (150) 120 TFE 47 25 13 traces
5ed KOACc (150) 120 TFE 70 39 26 14
6°° KOAC (150) 120 TFE 72 41 44 49
7¢d KOAC (150) 120 ethanol 30 - - -
ged KOAC (150) 120 t-AmOH 15 - - -
ged KOAC (150) 120 HFIP 23 - - -
10 K.CO; (20) 50 TFE - - - 74
11 K2CO3 (20) rt TFE - - - 68

@Reaction conditions: 1la (0.2 mmol), 2a (0.2 mmol), [RhCp*Cl,]> (1.5 mol %), base (quantity noted, mol %) in
solvent (1.0 mL), temp. (noted) for 20 h under air. ®Isolated yield. ¢ Solvent (0.2 mL). “2a (0.3 mmol). ®2a (0.4
mmol). ND = not determined.
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Claisen/retro-Claisen condensation investigation:

We performed few parallel reactions to understand the formation 3-trifluoromethylindanone
products. It was found that only KOAc is required for the Claisen condensation in DCE to afford
the 2-acylated-3-trifluoromethylindanone in 93% yield. Further, in TFE under basic condition,
3aa initially undergoes Claisen condensation, which is subsequently followed by the retro-
Claisen reaction to furnish 5a in 77% yield. In addition, 4aa under the similar condition in TFE

produces 5a in 92% yield along with 2,2,2-trifluoroethyl-4-methylbenzoate (7a) in 37% vyield.

Me O

Me
O
NHOMe o Me o
O KOAc (150 mol %) O’
> +
CF solvent, 120 °C, 20 h
3 CF, O
CF3
4aa Me 5a
3aa Me
Solvent 4aa 5a
DCE 93%
TFE 7%

Procedure: To an oven-dried sealed tube charged with a stirring bar were added 3aa (37.9 mg,
0.10 mmol, 100 mol) and KOAc (14.7 mg, 0.15 mmol, 150 mol %) in solvent (0.1 mL, 1.0 M).
The reaction mixture was allowed to stir at 120 °C for 20 h. After cooling at room temperature,

the reaction mixture was evaporated and the residue was purified by column chromatography to

provide 4aa.
Me o)
0 Me o) o)
O’ KOAc (150 mol %)
- + F3C/\O
CF, O TFE, 120 °C, 20 h
CF, Me

5a, 92% 7a, 37%

Procedure: To an oven-dried sealed tube charged with a stirring bar were added 4aa (33.2 mg,
0.10 mmol, 100 mol %) and KOAc (14.7 mg, 0.15 mmol, 150 mol %) in TFE (0.1 mL, 1.0 M).
The reaction mixture was allowed to stir at 120 °C for 20 h. After cooling at room temperature,
the reaction mixture was evaporated and the residue was purified by column chromatography to
provide 5a (92%) and 7a (37%).
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General procedure for synthesis of C-H alkylated products and spectral data
(3aa-3ta):

To an oven-dried sealed charged tube with a stirring bar were added corresponding N-
methoxybenzamides la-1t (0.20 mmol, 100 mol %), (E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-
one 2a (42.8 mg, 0.20 mmol, 100 mol %), [RhCp*Cl2]> (1.2 mg, 2.0 umol, 1.0 mol %) and
NaOAc (3.3 mg, 0.04 mmol, 20 mol %) in 1,2-dichloroethane (1.0 mL, 0.2 M). The reaction
mixture was allowed to stir at 80 °C for 20 h. After cooling at room temperature, the reaction
mixture was evaporated and the residue was purified by column chromatography to provide

corresponding C-H alkylated products (3aa-3ta).

N-Methoxy-2-methyl-6-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3aa):
64 mg (84%); White solid; mp = 145.0-146.2 °C; Rr (Hexane/EtOAc
Me O
O N-OMe Me | 60:40): 0.42; 'H NMR (500 MHz, CDCls3) & 10.43 (s, 1H), 7.83 (d, J
§q
o)

= 8.5 Hz, 2H), 7.26 (d, J = 7.5 Hz, 2H), 7.23 (d, J = 7.5 Hz, 1H),
7.19-7.14 (m, 2H), 4.17-4.09 (m, 1H), 4.00 (s, 3H), 3.99-3.90 (m,
1H), 3.59 (dd, J = 18.5, 3.0 Hz, 1H), 2.43 (s, 3H), 2.41 (s, 3H); 13C
NMR (125 MHz, CDCls) § 197.1, 167.2, 145.6, 137.4, 136.0, 133.4, 131.0, 130.6, 129.8, 129.7,
1285, 126.3 (q, Jor = 278.4 Hz), 123.8, 64.5, 41.6 (4, Jor = 27.9 Hz), 38.3, 21.9, 19.5; 1°F
NMR (470 MHz, CDCl3) § -69.5; IR (KBr) v 3249, 3070, 2962, 2930, 2817, 1691, 1668, 1607,
1572, 1488, 1260, 1156, 1114, 1044, 882, 770, 658, 567 cm™:; HRMS (Q-TOF, ESI) calcd for
CaoH21FsNO3s* [M+H]* 380.1468, found 380.1496.

CF;
3aa

N-Methoxy-3-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)-[1,1'-biphenyl]-2-carboxamide
(3ba):

o o 75 mg (85%); Light yellow solid; mp = 66.8-70.5 °C; Rr
O H’OM Me | (Hexane/EtOAc 60:40): 0.58; *H NMR (500 MHz, CDCIs) § 9.62 (s,

1H), 7.84 (d, J = 8.5 Hz, 2H), 7.52-7.50 (m, 2H), 7.43-7.37 (m, 5H),
3:a 7.33(dd, J=7.5,1.5 Hz, 1H), 7.27 (d, J = 7.5 Hz, 2H), 4.34-4.26 (m,
1H), 3.92 (dd, J = 18.5, 11.0 Hz, 1H), 3.64 (dd, J = 18.5, 3.0 Hz, 1H),
3.58 (s, 3H), 2.41 (s, 3H); ¥C NMR (125 MHz, CDCls) § 196.3, 166.6, 145.3, 141.9, 139.9,
135.3, 133.5, 132.4, 130.2, 129.9, 129.6, 129.1, 128.4, 128.3, 127.9, 126.4 (q, Jc-r = 278.4 Hz),

CF3
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125.7, 63.8, 41.6 (q, Jo.r = 27.7 Hz), 38.7, 21.9; °F NMR (470 MHz, CDCl3) § -69.0; IR (KBr)
v 3248, 3062, 2976, 2936, 2817, 1674, 1607, 1461, 1439, 1307, 1256, 1160, 1112, 1034, 883,
812, 763, 702, 660, 571 cm’!; HRMS (Q-TOF, ESI) calcd for CasHasFsNOs* [M+H]* 442.1625,
found 442.1644.

2-Fluoro-N-methoxy-6-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ca):
o 51 mg (66%); Light yellow solid; mp = 112.1-113.7 °C; Rr
O ”zOM Me | (Hexane/EtOAc 60:40): 0.48; *H NMR (500 MHz, CDCls) 6 10.25 (s,
1H), 7.82 (d, J = 8.5 Hz, 2H), 7.35 (td, J = 8.0, 5.5 Hz, 1H), 7.27 (d, J =
° 8.0 Hz, 2H), 7.15 (d, J = 8.0 Hz, 1H), 7.08 (t, J = 8.5 Hz, 1H), 4.27-4.19
(m, 1H), 4.00 (s, 3H), 3.91 (dd, J = 18.5, 11.5 Hz, 1H), 3.62 (dd, J =
18.5, 3.0 Hz, 1H), 2.41 (s, 3H); 3C NMR (125 MHz, CDCls) 8 196.6, 162.3, 160.2 (d, Jc-r =
249.1 Hz), 145.7, 134.1, 133.2, 131.7 (d, Jcr = 8.6 Hz), 129.7, 128.5, 126.1 (q, Jcr = 278.1 Hz),
124.8 (d, Jcr = 18.6 Hz), 122.5 (d, Jcr = 3.1 Hz), 116.2 (d, Jc-Fr = 21.4 Hz), 64.7, 41.3 (q, Jc-F =
27.9 Hz), 38.4, 21.9; 9F NMR (470 MHz, CDCls) & -69.3, -113.4; IR (KBr) v 3255, 2970,
2938, 2822, 1700, 1669, 1609, 1580, 1461, 1310, 1264, 1159, 1115, 883, 819, 799, 660, 567 cm"
1 HRMS (Q-TOF, ESI) calcd for C1gH1sFsNOs* [M+H]* 384.1217, found 384.1230.

3ca

2-Bromo-N-methoxy-6-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3da):
o o 45 mg (51%); White solid; mp = 173.6-175.4 °C; Rr (Hexane/EtOAC
O H/OM Me | 60:40): 0.52; 'H NMR (500 MHz, CDCls3) 6 10.25 (s, 1H), 7.82 (d, J =
8.5 Hz, 2H), 7.56 (dd, J = 8.0, 1.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H),
o 7.27 (d, J = 8.0 Hz, 2H), 7.22 (t, J = 8.0 Hz, 1H), 4.17-4.09 (m, 1H),
4.02 (s, 3H), 3.90 (dd, J = 18.5, 11.5 Hz, 1H), 3.62 (dd, J = 18.5, 3.0
Hz, 1H), 2.42 (s, 3H); *C NMR (125 MHz, CDCls) & 196.5, 165.0, 145.7, 137.5, 133.8, 133.2,
131.1, 129.7, 128.5, 126.0 (q, Jcr = 278.4 Hz), 125.6, 122.4, 64.5, 42.2 (q, Jc-r = 28.2 Hz), 38.4,
21.9; 1%F NMR (470 MHz, CDCIs) 8 -69.3; IR (KBr) v 3248, 2969, 2933, 1698, 1667, 1606,
1492, 1439, 1278, 1259, 1156, 1110, 883, 812, 651, 595 cm™; HRMS (Q-TOF, ESI) calcd for
C19H18BrFaNOs" [M+H]" 444.0417, found 444.0433.

3da
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N-Methoxy-5-methyl-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ea):
o 65 mg (86%); White solid; mp = 164.4-165.7 °C; Rr
Me O N/O'V' Me | (Hexane/EtOAc 60:40): 0.39; 'H NMR (500 MHz, CDCIz) &
H
(6]

10.44 (s, 1H), 7.84 (d, J = 8.5 Hz, 2H), 7.38 (d, J = 2.0 Hz, 1H),
7.30-7.23 (m, 3H), 7.19 (dd, J = 8.0, 2.0 Hz, 1H), 4.52-4.44 (m,
1H), 3.98 (s, 3H), 3.95 (dd, J = 18.5, 11.5 Hz, 1H), 3.60 (dd, J =
185, 3.0 Hz, 1H), 2.41 (s, 3H), 2.32 (s, 3H); 3C NMR (125 MHz, CDCls) § 197.1, 167.1,
1455, 138.8, 136.0, 133.4, 131.5, 130.0, 129.7, 128.5, 128.2, 126.8, 126.4 (q, Jc.r = 278.4 Hz),
64.6, 40.5 (q, Jor = 27.7 Hz), 38.3, 21.9, 21.0; 9F NMR (470 MHz, CDCls) 5 -69.4; IR (KBT)
v 3178, 2987, 2963, 2936, 1690, 1650, 1608, 1573, 1493, 1383, 1358, 1299, 1261, 1222, 1164,
1155, 1118, 1067, 1038, 948, 873, 731, 688, 591 cm™; HRMS (Q-TOF, ESI) calcd for
CaoH21FsNOs* [M+H]* 380.1468, found 380.1484

CF3

3ea

N,5-Dimethoxy-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3fa):

5 69 mg (87%); White solid; mp = 153.6-154.8 °C; Rr

MeO O H,OM Me | (Hexane/EtOAc 60:40): 0.27; *H NMR (500 MHz, CDCls) §
(6]

10.57 (s, 1H), 7.85 (d, J = 8.5 Hz, 2H), 7.28-7.26 (m, 3H), 7.09
(d, J = 3.0 Hz, 1H), 6.92 (dd, J = 9.0, 3.0 Hz, 1H), 4.48-4.39 (m,
1H), 4.00 (s, 3H), 3.94 (dd, J = 18.5, 11.5 Hz, 1H), 3.80 (s, 3H),
3.59 (dd, J = 185, 3.0 Hz, 1H), 2.42 (s, 3H); 3C NMR (125 MHz, CDCls) § 197.3, 166.7,
159.5, 145.6, 137.3, 133.4, 129.7, 128.5, 128.2, 126.5 (q, Jo.r = 278.2 Hz), 122.9, 117.3, 113.9,
64.6, 55.6, 40.3 (q, Jo.r = 27.9 Hz), 38.2, 21.9; 19F NMR (470 MHz, CDCls) § -69.7; IR (KBT)
v 3144, 2976, 2860, 2840, 1683, 1638,1606, 1541, 1466, 1413, 1334, 1303, 1260, 1246, 1166,
1116, 1102, 1062, 1036, 946, 865, 821,757, 692, 592 cm™’; HRMS (Q-TOF, ESI) calcd for
CaoHa1FsNO4* [M+H]* 396.1417, found 396.1436.

CF3
3fa

5-Chloro-N-methoxy-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ga):
0 67 mg (84%); White solid; mp = 185.6-186.5 °C; Rr
“ O ”'OM Mo | (Hexane/EtOAC 60:40): 0.55: 'H NMR (500 MHz, CDCls) &
LI 10.42 (s, 1H), 7.83 (d, J = 8.5 Hz, 2H), 7.55 (d, J = 2.5 Hz, 1H),
3ga 7.36 (dd, J = 8.5, 2.5 Hz, 1H), 7.31 (d, J = 9.0 Hz, 1H), 7.27 (d, J =
8.0 Hz, 2H), 4.52-4.44 (m, 1H), 3.98 (s, 3H), 3.91 (dd, J = 18.5, 11.5 Hz, 1H), 3.63 (dd, J =
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18.5, 3.0 Hz, 1H), 2.42 (s, 3H); 3C NMR (125 MHz, CDCls) § 196.8, 165.6, 145.8, 137.7,
134.9, 133.2, 130.9, 130.0, 129.7, 129.6, 128.5, 128.4, 126.2 (q, Jc.r = 280.4 Hz), 64.7, 40.6 (q,
Jor = 28.3 Hz), 38.3, 21.9; 1°F NMR (470 MHz, CDCl3) 5 -69.3; IR (KBr) v 3183, 2963, 2940,
2855, 1690, 1662, 1571, 1439, 1225, 1165, 1110, 1037, 888, 764, 685, 591 cm’; HRMS (Q-
TOF, ESI) calcd for C19H1sCIFsNOs* [M+H]* 400.0922, found 400.0951.

5-lodo-N-methoxy-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ha):
5 60 mg (61%); Light yellow solid; mp = 151.0-152.7 °C; Rr
! O H/O'V' Me | (Hexane/EtOAc 60:40): 0.55; 'H NMR (500 MHz, CDCIs3) § 10.40
(s, 1H), 7.89 (d, J = 2.0 Hz, 1H), 7.83 (d, J = 8.5 Hz, 2H), 7.71 (dd, J
0 = 8.5, 2.0 Hz, 1H), 7.27 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.5 Hz, 1H),
4.49-4.41 (m, 1H), 3.98 (s, 3H), 3.90 (dd, J = 18.5, 11.5 Hz, 1H),
3.62 (dd, J = 18.5, 3.0 Hz, 1H), 2.42 (s, 3H); 3C NMR (125 MHz, CDCls) & 196.8, 165.3,
145.8, 139.7, 138.2, 138.0, 133.2, 131.1, 129.7, 128.6, 128.5, 126.1 (q, Jcr = 278.6 Hz), 94.4,
64.7, 40.8 (q, Jor = 28.1 Hz), 38.2, 21.9; 1%F NMR (470 MHz, CDCls) § -69.3; IR (KBr) v
3201, 2985, 2941, 1691, 1650, 1438, 1271, 1159, 1098, 945, 894, 755, 680, 591 cm™; HRMS
(Q-TOF, ESI) calcd for C19H18F3INOs™ [M+H]" 492.0278, found 492.0296.

CF3
3ha

N-Methoxy-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ia):
S 44 mg (60%); white solid; mp = 136.0-137.3 °C; Rr (Hexane/EtOAC
O H,OM Me | 60:40): 0.33; *H NMR (500 MHz, CDCls) 6 10.35 (s, 1H), 7.83 (d, J =
8.5 Hz, 2H), 7.55 (d, J = 7.5 Hz, 1H), 7.41-7.34 (m, 3H), 7.26 (d, J =
° 8.0 Hz, 2H), 4.59-4.50 (m, 1H), 3.98 (s, 3H), 3.95 (dd, J = 18.5, 11.5
Hz, 1H), 3.62 (dd, J = 18.5, 3.0 Hz, 1H), 2.41 (s, 3H); *C NMR (125
MHz, CDCIs) 6 196.9, 167.1, 145.5, 136.2, 133.4, 131.5, 130.7, 129.8, 129.4, 128.7, 128.5,
127.0, 126.3 (q, Jcr = 278.2 Hz), 64.6, 40.8 (q, Jc-F = 27.9 Hz), 38.4, 21.8; 1%F NMR (470 MHz,
CDCls) 6 -69.3; IR (KBr) v 3203, 2991, 2940, 1684, 1649, 1477, 1285, 1259, 1157, 1115, 938,
885, 971, 592 cm™; HRMS (Q-TOF, ESI) calcd for CigH1sFsNOs" [M+H]* 366.1312, found
366.1330.

3ia
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N-Methoxy-2,6-bis(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ia’):
11 mg (9%); White solid; mp = 66.4-69.6 °C; Rr (Hexane/EtOAC
60:40): 0.58; *H NMR (500 MHz, CDCls) § 10.42 (s, 1H), 7.81 (d, J
= 8.5 Hz, 4H), 7.39-7.33 (m, 3H), 7.24 (d, J = 8.0 Hz, 4H), 4.39 (pd, J
=9.0, 3.5 Hz, 2H), 4.05 (s, 3H), 3.74 (dd, J = 18.0, 10.0 Hz, 2H), 3.64
(dd, J = 18.0, 4.0 Hz, 2H), 2.40 (s, 6H); 13C NMR (125 MHz, CDCls)
3ia’ 8 195.6, 165.2, 145.0, 138.1, 133.7, 133.3, 130.1, 129.6, 128.4, 127.2,
126.4 (q, Jcr = 278.6 Hz) 64.4, 41.8 (q, Jc-r = 28.0 Hz), 38.8, 21.8;
F NMR (470 MHz, CDCIs) § -69.0; IR (KBr) v 3277, 2930, 2864, 1682, 1607, 1455, 1419,
1368, 1304, 1260, 1163, 1109, 1037, 986, 885, 812, 762, 675, 587 cm™; HRMS (Q-TOF, ESI)
calcd for C3oH2sFsNO4" [M+H]* 580.1917, found 580.1930.

N-Methoxy-4-methyl-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ja):
5 48 mg (63%); White solid; mp = 117.9-119.4 °C; Rr
O HzOM Me | (Hexane/EtOAc 60:40): 0.33; 'H NMR (500 MHz, CDCls) &
Me
(0]

10.32 (s, 1H), 7.85 (d, J = 8.5 Hz, 2H), 7.45 (d, J = 8.0 Hz, 1H),
7.27 (d, J = 8.0 Hz, 2H), 7.16 (d, J = 7.5 Hz, 1H), 7.15 (s, 1H),
4.58-4.51 (m, 1H), 3.97 (s, 3H), 3.93 (dd, J = 18.0, 11.0 Hz, 1H),
3.62 (dd, J = 18.5, 3.0 Hz, 1H), 2.42 (s, 3H), 2.31 (s, 3H); 3C NMR (125 MHz, CDCl3) &
196.9, 167.3, 145.5, 140.9, 133.4, 133.3, 131.4, 129.7, 129.5, 129.4, 128.5, 127.5, 126.5 (q, Jor
= 278.0 Hz), 64.6, 40.8 (q, Jcr = 27.9 Hz), 38.4, 21.9, 21.6; 9F NMR (470 MHz, CDCl3) & -
69.2; IR (KBr) v 3138, 2976, 2936, 2820, 1686, 1644, 1610, 1525, 1374, 1298, 1262, 1205,
1180, 1159, 1113, 1061, 1041, 942, 878, 821, 728, 639, 596 cm™:; HRMS (Q-TOF, ESI) calcd
for CaoH21FsNOs* [M+H]* 380.1468, found 380.1485.

3ja

N-Methoxy-3-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)-[1,1'-biphenyl]-4-carboxamide
(3ka):

0 45 mg (51%); White solid;, mp = 133.9-1359 °C; Rr
O H’OM Mo | (Hexane/EtOAc 60:40): 0.33: 'H NMR (500 MHz, CDCls) & 10.41

Ph L0 (s, 1H), 7.85 (d, J = 8.0 Hz, 2H), 7.65 (d, J = 8.0 Hz, 1H), 7.57 (dd,
3Ka J=8.0, 1.5 Hz, 1H), 7.55 (s, 1H), 7.47 (d, J = 7.5 Hz, 2H), 7.42 (t, J

= 7.5 Hz, 2H), 7.36 (t, J = 7.0 Hz, 1H), 7.26 (d, J = 8.0 Hz, 2H), 4.67-4.59 (m, 1H), 4.05-3.97
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(m, 4H), 3.68 (dd, J = 18.5, 3.0 Hz, 1H), 2.41 (s, 3H); 3C NMR (125 MHz, CDCl3) § 196.9,
167.0, 145.6, 143.8, 139.9, 134.9, 133.3, 132.1, 130.0, 129.7, 129.2, 128.5, 128.3, 127.6, 127.4,
126.4 (q, Jor = 278.4), 125.8, 64.6, 40.9 (q, Jc-r = 27.6 Hz), 38.5, 21.9; 1°F NMR (470 MHz,
CDCls) §-69.1; IR (KBr) v 3160, 3057, 3031, 2981, 2818, 1686, 1643, 1608, 1525, 1485, 1415,
1372, 1360, 1296, 1264, 1172, 1101, 1054, 1032, 969, 884, 809, 766, 699, 650, 585 cm™; HRMS
(Q-TOF, ESI) calcd for CasHzsFaNOs* [M+H]* 442.1625, found 442.1640.

4-Acetyl-N-methoxy-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3la):
5 41 mg (50%); White solid; mp = 97.3-100.2 °C; Rr
NOMe~_Me | (Hexane/EtOAc 60:40): 0.18; ‘H NMR (500 MHz, CDClIs) &
Me O : O 10.50 (s, 1H), 7.99 (s, 1H), 7.90 (dd, J = 8.0, 1.5 Hz, 1H), 7.83
° C3,F: ° (d, J=8.5Hz, 2H), 7.67 (d, J = 8.0 Hz, 1H), 7.27 (d, J = 8.0 Hz,
2H), 4.56-4.48 (m, 1H), 4.03 (dd, J = 18.5, 11.5 Hz, 1H), 4.00
(s, 3H), 3.69 (dd, J = 18.5, 3.0 Hz, 1H), 2.56 (s, 3H), 2.41 (s, 3H); 13C NMR (125 MHz, CDCls)
5 197.0, 196.9, 166.1, 145.8, 140.3, 138.5, 133.1, 132.4, 130.0, 129.7, 128.8, 128.6, 126.4, 126.2
(Jor = 278.2 Hz) 64.7, 41.0 (Jcr = 28.1 Hz), 38.4, 26.8, 21.9; 1°F NMR (470 MHz, CDCls) § -
69.2; IR (KBr) v 3190, 2994, 2943, 1692, 1656, 1508, 1412, 1267, 1158, 1103, 936, 895, 678,
588, 524 cm?l; HRMS (Q-TOF, ESI) calcd for CaH2iFsNOs* [M+H]* 408.1417, found
408.1433.

N,2,3-Trimethoxy-6-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ma):
oMo O 76 mg (89%); White solid;, mp = 151.4-152.0 °C; Rr
MeO O H,OM Me | (Hexane/EtOAc 60:40): 0.27; *H NMR (500 MHz, CDCls) §
10.00 (s, 1H), 7.82 (d, J = 8.5 Hz, 2H), 7.26 (d, J = 8.5 Hz, 2H),
(::ao 7.04 (d, J = 8.5 Hz, 1H), 6.88 (d, J = 8.5 Hz, 1H), 4.17-4.08 (m,
1H), 3.98 (s, 3H), 3.92 (s, 3H), 3.87-3.78 (m, 4H), 3.55 (dd, J =
18.0, 3.0 Hz, 1H), 2.41 (s, 3H); 3C NMR (125 MHz, CDCls) & 196.5, 164.5, 152.7, 147.1,
145.3, 133.5, 131.7, 129.6, 128.4, 126.4 (q, Jcr = 278.1 Hz), 124.1, 122.7, 113.8, 64.5, 62.3,
55.9, 40.7 (q, Jc-r = 28.0 Hz), 38.5, 21.8; ®F NMR (470 MHz, CDCIls) § -69.6; IR (KBr) v
3247, 2982, 2946, 1680, 1660, 1498, 1311, 1259, 1157, 1111, 1033, 824, 744, 552, 514 cm?;

HRMS (Q-TOF, ESI) calcd for C21H23FsNOs* [M+H]* 426.1523, found 426.1533.
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N-Methoxy-2,4-dimethyl-6-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3na):
o 68 mg (86%); White solid;, mp = 157.5-160.0 °C; Rr
e
O H,OM Me | (Hexane/EtOAc 60:40): 0.45; ‘H NMR (500 MHz, CDCls) &
Me
(0]

10.38 (s, 1H), 7.85 (d, J = 8.5 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H),
6.99 (s, 1H), 6.93 (s, 1H), 4.15-4.07 (m, 1H), 3.99 (s, 3H), 3.93
(dd, J = 18.5, 11.5 Hz, 1H), 3.59 (dd, J = 18.5, 3.0 Hz, 1H), 2.42
(s, 3H), 2.39 (s, 3H), 2.25 (s, 3H); *C NMR (125 MHz, CDCl3) 5 197.1, 167.5, 145.5, 139.7,
137.2,133.4,133.3, 131.5, 130.9, 129.7, 128.5, 126.4 (Jc.r = 277.1 Hz), 124.4, 64.4, 41.5 (JcF =
27.6 Hz), 38.3, 21.9, 21.5, 19.4; °F NMR (470 MHz, CDCl3) & -69.4; IR (KBr) v 3273, 2970,
2926, 1683, 1665, 1494, 1316, 1266, 1159, 1106, 1034, 864, 751, 662, 565 cm™; HRMS (Q-
TOF, ESI) calcd for C21H23F3NOs* [M+H]* 394.1625, found 394.1640.

3na

N,4,5-Trimethoxy-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (30a):
S 77 mg (91%); White solid;, mp = 171.5-172.3 °C; Rr
MeO O H,OM Me | (Hexane/EtOAc 40:60): 0.15; 'H NMR (500 MHz, CDCls) 6
MeO

(0]

10.65 (s, 1H), 7.86 (d, J = 8.5 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H),
7.08 (s, 1H), 6.75 (s, 1H), 4.56-4.48 (m, 1H), 3.98 (s, 3H), 3.91
(dd, J = 18.0, 11.5 Hz, 1H), 3.88 (s, 3H), 3.81 (s, 3H), 3.60 (dd, J
= 18.4, 2.9 Hz, 1H), 2.42 (s, 3H); 13C NMR (125 MHz, CDCls) & 197.2, 166.6, 150.7, 149.1,
145.7, 133.3, 129.7, 128.9, 128.5, 126.4 (q, Jor = 279.9 Hz), 123.6, 112.1, 109.3, 64.6, 56.2,
56.1, 40.6 (q, Jor = 27.7 Hz), 38.1, 21.9; 1%F NMR (470 MHz, CDCls)  -69.4; IR (KBr) v
3313, 2964, 2942, 1673, 1606, 1525, 1465, 1276, 1159, 1094, 938, 870, 736, 694, 568 cm;
HRMS (Q-TOF, ESI) calcd for CaiH2sFsNOs* [M+H]* 426.1523, found 426.1552.

3o0a

N-Methoxy-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)-1-naphthamide (3pa):
78 mg (94%); White solid; mp = 1828-184.1 °C; Rr
I‘ i yOMex_Me | (Hexane/EtOAcC 60:40): 0.45; *H NMR (500 MHz, CDCls) § 10.79
O ¢ O (s, 1H), 8.08 (d, J = 8.5 Hz, 1H), 7.83 (t, J =9.0 Hz, 3H), 7.79 (d, J =
8.0 Hz, 1H), 7.59 (ddd, J = 8.5, 7.0, 1.5 Hz, 1H), 7.53 (ddd, J = 8.0,
7.0, 1.0 Hz, 1H), 7.41 (d, J = 8.5 Hz, 1H), 7.26 (d, J = 8.0 Hz, 2H),
4.41-4.33 (m, 1H), 4.12 (dd, J = 18.5, 12.0 Hz, 1H), 4.10 (s, 3H), 3.67 (dd, J = 18.5, 2.5 Hz,
1H), 2.41 (s, 3H); 3C NMR (125 MHz, CDCls) & 197.2, 166.5, 145.7, 134.0, 133.3, 133.0,

CF3; O
3pa
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131.1, 130.7, 129.7, 128.5, 128.1, 128.0, 127.9, 127.2, 126.3 (q, Jc-r = 278.4 Hz), 125.8, 122.7,
64.7, 42.1 (q, Jc-r = 28.3 Hz), 37.7, 21.9; F NMR (470 MHz, CDCIls) & -69.0; IR (KBr) v
3247, 2965, 2936, 1693, 1668, 1488, 1260, 1164, 1106, 968, 890, 753, 699, 657, 569 cm™;
HRMS (Q-TOF, ESI) calcd for C23H21FsNO3s* [M+H]* 416.1468, found 416.1484.

N-Methoxy-3-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)thiophene-2-carboxamide (3qa):
o 21 mg (28%); Light yellow semi-solid; Rr (Hexane/EtOAc 60:40):
\S | H/OMG Me | 0.42; 'H NMR (500 MHz, CDCls) & 10.89 (s, 1H), 7.86 (d, J = 8.5 Hz,
Y 2H), 7.42 (d, J = 5.0 Hz, 1H), 7.28 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 5.0
3qa Hz, 1H), 4.79-4.71 (m, 1H), 3.98 (s, 3H), 3.80 (dd, J = 18.5, 11.5 Hz,
1H), 3.61 (dd, J = 18.5, 2.5 Hz, 1H), 2.42 (s, 3H); 3C NMR (125
MHz, CDCls) 6 197.2, 161.2, 145.8, 136.0, 134.1, 133.2, 129.7, 129.4, 128.6, 126.8, 126.1 (q,
Jer = 278.2 Hz), 64.8, 39.2 (q, Jo-r = 28.6 Hz), 38.6, 21.9; 19F NMR (470 MHz, CDCls) § -
69.4; IR (KBr) v 3219, 2973, 2926, 2854, 1667, 1607, 1426, 1306, 1264, 1159, 1108, 984, 881,
767, 682, 579, 511 cm™; HRMS (Q-TOF, ESI) calcd for Ci7H17FsNOsS* [M+H]* 372.0876,
found 372.0885.

N-Methoxy-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)cyclohex-1-ene-1-carboxamide
(3ra):

S 26 mg (35%); White solid; mp = 108.1-110.0 °C; Rr (Hexane/EtOAc
‘| H,OM Me | 60:40): 0.33; 'H NMR (500 MHz, CDCls) 6 10.47 (s, 1H), 7.89 (d, J

= 8.5 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 4.00-3.92 (m, 1H), 3.88 (s,
© 3H), 3.72 (dd, J = 18.5, 11.5 Hz, 1H), 3.19 (dd, J = 18.5, 3.0 Hz, 1H),
2.61-2.55 (m, 1H), 2.44 (s, 3H), 2.17-2.05 (m, 2H), 1.78-1.71 (m,
1H), 1.65-1.59 (m, 2H), 1.55-1.45 (m, 2H); *C NMR (125 MHz, CDClz) & 197.6, 168.2,
145.7, 136.2, 133.4, 129.8, 128.6, 128.5, 126.4 (q, Jc-r = 281.3 Hz), 64.3, 42.9 (q, Jcr = 27.4
Hz), 34.1, 28.0, 24.3, 22.0, 21.9, 21.6; °F NMR (470 MHz, CDCls) & -67.9; IR (KBr) v 3211,
2940, 2865, 1693, 1665, 1639, 1489, 1258, 1155, 1114, 1020, 887, 764, 977, 580 cm™*; HRMS
(Q-TOF, ESI) calcd for C19H23F3NO3z* [M+H]* 370.1625, found 370.1653.

3ra
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(2)-N-Methoxy-2-methyl-6-0x0-6-(p-tolyl)-4-(trifluoromethyl)hex-2-enamide (3sa):
5 23 mg (35%); White solid; mp = 85.1-86.0 °C; Rr (Hexane/EtOAc
Me | H'O'V'e Me | 60:40): 0.33; 'H NMR (500 MHz, CDClIs) § 10.92 (s, 1H), 7.88 (d, J =
8.5 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 5.22 (dd, J = 11.0, 2.0 Hz, 1H),
o0 3.92 (s, 3H), 3.86-3.78 (m, 1H), 3.43-3.35 (m, 2H), 2.44 (s, 3H), 1.98
(d, J = 2.0 Hz, 3H); 3C NMR (125 MHz, CDCIls3) & 197.7, 165.8,
145.8, 138.6, 133.3, 129.8, 128.6, 126.1 (9, Jcr = 279.6 Hz), 123.1 (q, Jc-r = 2.0 Hz), 64.5, 39.9
(9, Jer = 28.1 Hz), 37.3, 21.9, 21.5; 19F NMR (470 MHz, CDCls) § -70.8; IR (KBr) v 3172,
2951, 1693, 1669, 1644, 1357, 1262, 1150, 1115, 1035, 944, 882, 762, 639, 584, 555 cm™;

HRMS (Q-TOF, ESI) calcd for C16H1sFsNO3z* [M+H]* 330.1312, found 330.1324.

3sa

(2)-N-Methoxy-6-0x0-2,6-di-p-tolyl-4-(trifluoromethyl)hex-2-enamide (3ta):

30 mg (37%); Light yellow solid; mp = 95.1-97.4 °C; Rr
(Hexane/EtOAc 60:40): 0.58; 'H NMR (500 MHz, CDCls) &
10.65 (s, 1H), 7.88 (d, J = 8.5 Hz, 2H), 7.33 (d, J = 8.5 Hz, 2H),
7.29 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 5.69 (d, J =
11.0 Hz, 1H), 3.97 (s, 3H), 3.95-3.89 (m, 1H), 3.49-3.48 (m,
2H), 2.43 (s, 3H), 2.32 (s, 3H); 3C NMR (125 MHz, CDCls) § 197.3, 165.3, 145.7, 142.0,
139.2, 133.4, 133.1, 129.7, 129.5, 128.6, 126.6, 126.1 (q, Jcr = 278.5 Hz), 122.6, 64.6, 40.5 (q,
Jc-r = 28.1 Hz), 37.6, 21.9, 21.3; *F NMR (470 MHz, CDCIs) § -70.3; IR (KBr) v 3187, 2980,
2937, 1684, 1657, 1483, 1257, 1162, 1124, 977, 943, 819, 752, 638, 588 cm™*; HRMS (Q-TOF,
ESI) calcd for C22H23F3sNOs™ [M+H]* 406.1625, found 406.1639.
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General procedure for synthesis of C-H alkylated products with different

amides and spectral data (3ua-3ya):

To an oven-dried sealed charged tube with a stirring bar were added corresponding N-
methoxybenzamides 1u-1y (0.20 mmol, 100 mol %), (E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-
one 2a (42.8 mg, 0.20 mmol, 100 mol %), [RhCp*Cl>]> (1.9 mg, 3.0 umol, 1.5 mol %), AgSbFe
(4.1 mg, 12.0 pmol, 6.0 mol %) and KOAc (3.9 mg, 0.04 mmol, 20 mol %) in 1,2-
dichloroethane (1.0 mL, 0.2 M). The reaction mixture was allowed to stir at 80 °C for 20 h. After
cooling at room temperature, the reaction mixture was evaporated and the residue was purified

by column chromatography to provide corresponding C-H alkylated products (3ua-3ya).

N-Methyl-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ua):

S 47 mg (67%); Light orange semi-solid; Rr (Hexane/EtOAc 60:40):

O H,Me Me | 0.30; *H NMR (500 MHz, CDCIls) & 7.83 (d, J = 8.5 Hz, 2H), 7.59—
O

7.52 (m, 2H), 7.38-7.31 (m, 3H), 7.83 (d, J = 7.5 Hz, 2H), 4.68-4.60
(m, 1H), 3.95 (dd, J = 18.0, 11.5 Hz, 1H), 3.61 (dd, J = 18.5, 3.0 Hz,
1H), 3.08 (d, J = 5.0 Hz, 3H), 2.41 (s, 3H); 13C NMR (125 MHz,
CDCls) 6 196.7, 170.0, 145.3, 139.6, 133.5, 130.8, 130.0, 129.7, 128.9, 128.6, 128.4, 126.8,
126.6 (q, J-r = 278.1 Hz), 40.6 (q, Jc-r = 27.5 Hz), 38.4 (g, Jor = 2.1 Hz), 26.9, 21.9; 19F NMR
(470 MHz, CDCl3) 6 -69.3; IR (KBr) v 3322, 3067, 3034, 2924, 2854, 1680, 1605, 1547, 1446,
1412, 1305, 1259, 1182, 1157, 1113, 1061, 1000, 944, 894, 822, 759, 681, 666, 591 cm™*; HRMS
(Q-TOF, ESI) calcd for C19H19F3NO2" [M+H]* 350.1362, found 350.1385.

CF3

3ua

N-Butyl-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3va):

5 49 mg (63%); Light yellow semi-solid; Rr (Hexane/EtOAc 60:40):

O HfBu O Me | 0.58; 'H NMR (500 MHz, CDCI3) & 7.84 (d, J = 8.5 Hz, 2H), 7.54—
(0]

7.51 (m, 1H), 7.50-7.46 (m, 1H), 7.37-7.31 (m, 3H), 7.26 (d, J = 8.0
Hz, 2H), 4.74-4.66 (m, 1H), 3.94 (dd, J = 18.0, 11.0 Hz, 1H), 3.60
(dd, J = 18.0, 3.0 Hz, 1H), 3.55-3.50 (m, 2H), 2.41 (s, 3H), 1.66 (p, J
= 7.0 Hz, 2H), 1.46 (sextet, J = 7.5 Hz, 2H), 0.97 (t, J = 7.5 Hz, 3H); *.C NMR (125 MHz,
CDCls) & 196.4, 169.2, 145.2, 139.8, 133.6, 130.8, 129.9, 129.6, 128.8, 128.6, 128.4, 126.8,
126.6 (q, Jor = 278.2 Hz), 40.6 (q, Jor = 27.6 Hz), 39.9, 38.3, 31.7, 21.8, 20.4, 13.9; 1°F NMR

CF3

3va
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(470 MHz, CDCIs) 6 -69.3; IR (KBr) v 3298, 2959, 2927, 2872, 1681,1659, 1605, 1537, 1469,
1305, 1261, 1182, 1158, 1114, 1059, 945, 803, 759, 665, 591 cm™*; HRMS (Q-TOF, ESI) calcd
for CaoH2sFsNO2" [M+H]* 392.1832, found 392.1795.

N-Benzyl-2-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3wa):
5 52 mg (61%); White solid; mp = 127.7-130.1 °C; Rr (Hexane/EtOAc
O H'Bn Me | 60:40): 0.58; 'H NMR (500 MHz, CDCls) & 7.81-7.78 (m, 3H),
7.58-7.55 (m, 1H), 7.43 (d, J = 7.0 Hz, 2H), 7.38-7.32 (m, 5H), 7.28
° (d, J = 8.5 Hz, 1H), 7.25 (d, J = 8.5 Hz, 2H), 4.76 (dd, J = 14.5, 6.0
Hz, 1H), 4.70 (dd, J = 14.5, 6.0 Hz, 1H), 4.69-4.63 (m, 1H), 3.89 (dd,
J = 18.0, 11.0 Hz, 1H), 3.52 (dd, J = 18.0, 3.0 Hz, 1H), 2.41 (s, 3H); 3C NMR (125 MHz,
CDClI3) 6 196.2, 169.2, 145.2, 139.3, 138.5, 133.6, 131.2, 130.1, 129.6, 128.8, 128.8, 128.6,
128.4, 128.1, 127.5, 127.0, 126.6 (q, Jcr = 278.2 Hz), 44.2, 40.4, (q, Jc-F = 27.6 Hz), 38.3, 21.8;
19F NMR (470 MHz, CDCls) & -69.3; IR (KBr) v 3337, 3065, 3303, 2909, 1669, 1652, 1604,
1547, 1497, 1455, 1427, 1356, 1307, 1282, 1263, 1231, 1200, 1152, 1116, 1097, 984, 948, 820,
783, 747, 705, 663, 594 cm™; HRMS (Q-TOF, ESI) calcd for CosH23FsNO,* [M+H]" 426.1675,
found 426.1692.

3wa

4,4,4-Trifluoro-3-(2-(pyrrolidine-1-carbonyl)phenyl)-1-(p-tolyl)butan-1-one (3xa):
45 mg (58%); Light yellow semi-solid; Rr (Hexane/EtOAc 60:40):
Q 0.30; *H NMR (500 MHz, CDCl3) & 7.82 (d, J = 8.0 Hz, 2H), 7.51 (d,
O o O Me | J=8.0 Hz, 1H), 7.38-7.35 (m, 1H), 7.32-7.28 (m, 2H), 7.24 (d, J =
8.0 Hz, 2H), 4.75-4.67 (m, 1H), 3.76-3.67 (m, 2H), 3.65-3.55 (m,
3xa 2H), 3.24-3.16 (m, 2H), 2.39 (s, 3H), 2.04-1.93 (m, 3H), 1.88-1.82
(m, 1H); 3C NMR (125 MHz, CDCls) 6 194.8, 168.8, 144.5, 139.2,
133.9, 132.6, 129.5, 129.4, 128.4, 128.3, 128.0, 127.1, 127.1 (q, Jc-r = 278.6 Hz), 49.4, 45.9,
40.9 (g, Jcr = 27.6 Hz), 39.2, 26.2, 24.7, 21.8; °F NMR (470 MHz, CDCIls) § -68.5; IR (KBr)
v 3337, 2925, 2877, 1685, 1629, 1547, 1497, 1428, 1356, 1302, 1262, 1182, 1155, 1113, 1060,
946, 829, 784, 748, 683, 661, 591 cm™; HRMS (Q-TOF, ESI) calcd for CaoH2sFsNO2* [M+H]*
390.1675, found 390.1696.
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2-(1,1,1-Trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3ya):

(0]
Me
9eYe
CF; O
3ya

28 mg (42%); Yellowish orange semi-solid; Rr (Hexane/EtOAc
60:40): 0.24; 'H NMR (500 MHz, CDCls) 6 7.83 (d, J = 8.5 Hz, 2H),
7.70 (bs, 1H), 7.62—7.59 (m, 1H), 7.43-7.33 (m, 3H), 7.26 (d, J = 8.0
Hz, 2H), 6.19 (bs, 1H), 4.87-4.79 (m, 1H), 3.97 (dd, J = 18.5, 11.5
Hz, 1H), 3.63 (dd, J = 18.5, 3.0 Hz, 1H), 2.41 (s, 3H); 3C NMR (125

MHz, CDCl3) & 196.6, 171.4, 145.3, 138.6, 133.5, 131.0, 130.4, 129.7, 129.0, 128.7, 128.4,
126.9, 126.6 (q, Jer = 278.2 Hz), 40.9 (q, Jor = 27.9 Hz), 38.3, 21.9; 1F NMR (470 MHz,
CDCls) § -69.3; IR (KBr) v 3345, 3188, 3035, 2924, 2855, 1674, 1606, 1494, 1451, 1380, 1316,
11260, 1182, 1159, 1112, 1058, 985, 944, 897, 806, 678, 629, 591 cm; HRMS (Q-TOF, ESI)
calcd for CigHi7FsNO2* [M+H]* 336.1206, found 336.1224.
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General procedure for synthesis of 2-acyl-3-trifluoromethylindanones and

spectral data (4aa-4ca, 4ea-4ka, 4ma-4pa, 4ra, 4ab-4ah):

To an oven-dried sealed tube charged with a stirring bar were added corresponding N-
methoxybenzamides la-1c, le-1k, 1m-1p, 1r (0.20 mmol, 100 mol%), corresponding B-CFs-
substituted enones 2a-2h (0.20 mmol, 100 mol %), [RhCp*Cl2]> (1.9 mg, 3.0 umol, 1.5 mol %)
and KOAc (29.4 mg, 0.30 mmol, 150 mol %) in 1,2-dichloroethane (0.2 mL, 1.0 M). The
reaction mixture was allowed to stir at 120 °C for 20 h. After cooling at room temperature, the
reaction mixture was evaporated and the residue was purified by column chromatography to
provide corresponding 2-benzoyl-3-trifluoromethyl indanones (4aa-4ca, 4ea-4ka, 4ma-4pa, 4ra,
4ab-4ah).

7-Methyl-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4aa)

54 mg (81%); Off white solid; mp = 132.3-133.0 °C; Rr
(Hexane/EtOAc 85:15): 0.61; *H NMR (500 MHz, CDCls) & 8.08 (d, J
= 8.5 Hz, 2H), 7.62-7.55 (m, 2H), 7.37 (d, J = 8.0 Hz, 2H), 7.28 (d, J =
6.0 Hz, 1H), 4.92 (d, J = 3.0 Hz, 1H), 4.89 (qd, J = 9.5, 3.5 Hz, 1H),
2.58 (s, 3H), 2.46 (s, 3H); *C NMR (125 MHz, CDCIs) & 196.8,
191.0, 147.6 (g, Jcr = 2.3 Hz), 145.4, 140.5, 135.2, 133.1, 133.1,
132.0, 130.6, 129.6, 126.4 (q, Jc-r = 278.2 Hz), 124.5, 57.9, 45.5 (q, Jcr = 29.2 Hz), 21.9, 18.5;
F NMR (470 MHz, CDCls) 6 -68.9; IR (KBr) v 2971, 1720, 1665, 1602, 1476, 1360, 1289,
1260, 1165, 1106, 991, 867, 784, 681, 590, 518 cm™; HRMS (Q-TOF, ESI) calcd for
C1oH16F302" [M+H]* 333.1097, found 333.1112.

2-(4-Methylbenzoyl)-7-phenyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ba):

55 mg (70%) (exists as a 6.2:1 ratio of keto/enol tautomers); Off white
solid; mp = 80.7-82.1 °C; Rr (Hexane/EtOAc 85:15): 0.55; 'H NMR
(500 MHz, CDCIls) 6 8.03 (d, J = 8.5 Hz, 2H), 7.79 (d, J = 8.0 Hz, 1H),
7.74 (t, J = 7.5 Hz, 1H), 7.43 (d, J = 7.5 Hz, 1H), 7.40-7.33 (m, 5H),
7.31 (d, J = 8.0 Hz, 2H), 4.99-4.88 (m, 2H), 2.43 (s, 3H); *C NMR
(125 MHz, CDCl3) 6 194.9, 191.1, 148.1 (q, Jcr = 2.1 Hz), 145.4,
143.1, 137.1, 135.2, 133.1, 132.3, 131.7, 130.6, 129.6, 129.3, 128.3, 128.0, 126.3 (q, Jc-r = 276.9
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Hz), 126.0, 57.8, 45.5 (g, Jo.r = 29.2 Hz), 21.9; 1°F NMR (470 MHz, CDCls) 5 -68.8; IR (KBr)
v 2924, 1735, 1613, 1508, 1433, 1375, 1252, 1150, 1109, 902, 809, 734, 666, 577, 512 cm'*;
HRMS (Q-TOF, ESI) calcd for CaaHisFs02" [M+H]* 395.1253, found 395.1268.

7-Fluoro-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ca):

31 mg (46%) (exists as a 5:1 ratio of keto/enol tautomers); White
solid; mp = 102.9-104.0 °C; Rr (Hexane/EtOAc 85:15): 0.39; 'H
NMR (500 MHz, CDCls) 5 8.06 (d, J = 8.5 Hz, 2H), 7.72 (td, J = 8.0,
5.0 Hz, 1H), 7.56 (d, J = 7.5 Hz, 1H), 7.36 (d, J = 8.0 Hz, 2H), 7.17 (t,
J = 85 Hz, 1H), 4.99-4.89 (m, 2H), 2.46 (s, 3H); 13C NMR (125
MHz, CDCls) & 192.1 (d, Jcr = 1.9 Hz), 190.2, 159.5 (d, Jcr = 266.9
Hz), 148.6, 145.7, 138.0 (d, Jcr = 8.4 Hz), 132.8, 130.6, 129.6, 126.3 (q, Jc.r = 276.7 Hz), 123.6
(d, Jcr = 13.2 Hz), 123.0 (d, Jer = 4.3 Hz), 117.2 (d, Jcr = 18.7 Hz ), 58.1, 46.0 (q, Jcr = 29.4
Hz), 21.9; F NMR (470 MHz, CDCls) & -68.8, -112.5; IR (KBr) v 3031, 2972, 2951, 1714,
1665, 1609, 1452, 361, 1269, 1170, 1111, 1061, 998, 949, 861, 815, 776, 670, 597, 541, 527 cm’
1 HRMS (Q-TOF, ESI) calcd for C1gH13F40>" [M+H]* 337.0846, found 337.0843.

6-Methyl-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ea)

52 mg (78%) (exists as a 11.1:1 ratio of keto/enol tautomers);
Yellowish orange semi-solid; Rr (Hexane/EtOAc 85:15): 0.55; 1H
NMR (500 MHz, CDCls) 6 8.07 (d, J = 8.5 Hz, 2H), 7.66 (d, J =
8.0 Hz, 1H), 7.56-7.54 (m, 2H), 7.36 (d, J = 8.0 Hz, 2H), 4.93 (d, J
= 3.0 Hz, 1H), 4.89 (qd, J = 9.0, 3.5 Hz, 1H), 2.46 (s, 3H), 2.43 (s,
3H); C NMR (125 MHz, CDCl3) § 196.1, 190.9, 145.4, 144.4 (q,
Jcr = 2.2 Hz), 140.5, 137.2, 136.0, 133.1, 130.5, 129.6, 129.4, 126.3 (q, Jcr = 276.7 Hz), 125.1,
58.1 (q, Jcr = 1.7 Hz), 45.8 (q, Jc-r = 29.2 Hz), 21.9, 21.3; °F NMR (470 MHz, CDCls) § -
69.1; IR (KBr) v 3035, 2951, 2927, 2865, 1726, 1677, 1608, 1494, 1375, 1285, 1263, 1157,
1112, 1032, 896, 865, 812, 688, 587 cm™*; HRMS (Q-TOF, ESI) calcd for C19H16F302" [M+H]*
333.1097, found 333.1114.

4ea
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6-Methoxy-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4fa):

48 mg (69%); White solid; mp = 98.8-100.5 °C; Rr
(Hexane/EtOAc 85:15): 0.42; 'H NMR (500 MHz, CDCIz) &
8.06 (d, J = 8.5 Hz, 2H), 7.65 (d, J = 8.5 Hz, 1H), 7.36 (d, J = 8.0
Hz, 2H), 7.30 (dd, J = 8.5, 2.5 Hz, 1H), 7.17 (d, J = 2.5 Hz, 1H),
4.94 (d, J = 3.0 Hz, 1H), 4.83 (qd, J = 9.0, 3.0 Hz, 1H), 3.84 (s,
3H), 2.46 (s, 3H); 13C NMR (125 MHz, CDCl3) & 196.0, 190.8,
161.4, 145.4, 139.7 (q, Jcr = 2.2 Hz), 137.3, 133.1, 130.5, 129.6, 127.8, 126.4 (q, Jc-r = 27.9
Hz), 125.0, 106.5, 58.4 (q, Jc-r = 1.7 Hz), 55.9, 45.5 (q, Jc-r = 29.4 Hz), 21.9. 1°F NMR (470
MHz, CDCls) 6 -69.3; IR (KBr) v 2943, 1713, 1673, 1605, 1492, 1375, 1265, 1161, 1116, 1024,
880, 819, 759, 686, 590, 561, 516 cm™*; HRMS (Q-TOF, ESI) calcd for C1gH16F30s" [M+H]*
349.1046, found 349.1052.

6-Chloro-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ga)

53 mg (75%) (exists as a 2.8:1 ratio of keto/enol tautomers); Light
yellow solid; mp = 82.7-83.8 °C; Rr (Hexane/EtOAc 85:15): 0.61;
'H NMR (500 MHz, CDCls) 6 8.05 (d, J = 8.5 Hz, 2H), 7.73-7.68
(m, 3H), 7.36 (d, J = 8.0 Hz, 2H), 4.96 (d, J = 3.0 Hz, 1H), 4.90 (qd,
J=9.0, 3.0 Hz, 1H), 2.47 (s, 3H); 13C NMR (125 MHz, CDCls) &
194.7, 190.1, 145.1 (q, Jc-r = 2.4 Hz), 136.1, 130.6, 129.7, 129.5,
129.3, 127.1, 124.9, 126.0 (q, Jc-r = 276.7 Hz), 123.9, 122.7, 58.1, 45.7 (q, Jc-F = 29.7 Hz), 22.0;
19F NMR (470 MHz, CDCls) & -69.0; IR (KBr) v 3065, 2951, 2926, 2856, 1720, 1677, 1612,
1508, 1465, 1433, 1375, 1274, 1252, 1179, 1110, 1033, 905, 841, 809, 734, 701, 667, 578 cm™;
HRMS (Q-TOF, ESI) calcd for C1gH13CIF302" [M+H]" 353.0551, found 353.0569.

6-1odo-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ha)

o 31 mg (35%); Yellowish orange solid; mp = 107.6-110.4 °C; Rr
(Hexane/EtOAc 85:15): 0.52; 'H NMR (500 MHz, CDCls) & 8.10
(d, J=1.5Hz, 1H), 8.05-8.02 (m, 3H), 7.53 (d, J = 8.0 Hz, 1H), 7.36
(d, J = 8.0 Hz, 2H), 4.93 (d, J = 3.0 Hz, 1H), 4.87 (qd, J = 9.0, 3.0

4ha Hz, 1H), 2.46 (s, 3H); 13C NMR (125 MHz, CDCls) & 194.4, 190.1,
146.2 (q, Jor = 2.3 Hz), 145.7, 144.6, 137.6, 134.2, 132.8, 130.5, 129.7, 128.7, 125.9 (q, Jcr =
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278.5 Hz ), 95.8, 57.7, 45.9 (q, Jo.r = 29.7 Hz), 22.0; 1°F NMR (470 MHz, CDCls) § -68.9; IR
(KBr) v 2926, 1721, 1679, 1605, 1457, 1377, 1297, 1266, 1232, 1168, 1109, 1030, 909, 863,
749, 622, 597, 526 cm™: HRMS (Q-TOF, ESI) calcd for CigHsFslO* [M+H]* 444.9907, found
444.9906.

2-(4-Methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ia)

31 mg (49%) (exists as a 6.7:1 ratio of keto/enol tautomers); White
solid; mp = 110.5-111.9 °C; Rr (Hexane/EtOAc 85:15): 0.48; ‘H
NMR (500 MHz, CDCls) 3 8.07 (d, J = 8.5 Hz, 2H), 7.80-7.77 (m,
2H), 7.74 (td, J = 7.5, 1.0 Hz, 1H), 7.55 (t, J = 8.0 Hz, 1H), 7.36 (d, J =
8.0 Hz, 2H), 4.99-4.91 (m, 2H), 2.46 (s, 3H); 13C NMR (125 MHz,
CDCls) 6 196.0, 190.7, 147.0 (q, Jc-F = 2.6 Hz), 145.5, 136.0, 135.8,
133.0, 130.6, 130.1, 129.8, 126.3 (q, Jcr = 276.6 Hz), 127.1, 125.2, 57.8, 46.1 (q, Jcr = 29.5
Hz), 21.9; °F NMR (470 MHz, CDCIls) 6 -68.9; IR (KBr) v 2926, 1715, 1661, 1604, 1462,
1372, 1263, 1162, 1116, 1010, 908, 808, 760, 690, 572, 521 cm™*; HRMS (Q-TOF, ESI) calcd
for C1gH14F302" [M+H]* 319.0940, found 319.0949.

5-Methyl-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ja):

35 mg (53%) (exists as a 7.7:1 ratio of keto/enol tautomers); White
solid; mp = 190.6-192.1 °C; Rr (Hexane/EtOAc 85:5): 0.52; H
NMR (500 MHz, CDCls) & 8.06 (d, J = 8.5 Hz, 2H), 7.66 (d, J =
8.0 Hz, 1H), 7.56 (s, 1H), 7.36-7.33 (m, 3H), 4.92 (d, J = 3.0 Hz,
1H), 4.88 (qd, J = 9.5, 3.5 Hz, 1H), 2.51 (s, 3H), 2.46 (s, 3H); 13C
NMR (125 MHz, CDCls) & 195.4, 191.0, 147.7, 147.4 (q, Jc-r =
2.3 Hz), 145.4, 133.5, 133.1, 131.3, 130.5, 129.6, 127.4, 126.3 (q, Jcr = 276.7 Hz), 125.0, 58.0,
45.9 (g, Je-r = 29.3 Hz), 22.4, 21.9; °F NMR (470 MHz, CDCIls) 5 -68.8; IR (KBr) v 2925,
1712, 1665, 1606, 1456, 1410, 1371, 1263, 1161, 1115, 1016, 974, 868, 763, 665, 539, 519 cm™;
HRMS (Q-TOF, ESI) calcd for C1H16F302" [M+H]* 333.1037, found 333.1051.
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2-(4-Methylbenzoyl)-5-phenyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ka):

31 mg (39%); White solid; mp = 130.6-132.2 °C; Rr
(Hexane/EtOAc 85:15): 0.48; 'H NMR (500 MHz, CDCl3) & 8.09
(d, J = 8.5 Hz, 2H), 7.96 (s, 1H), 7.83 (d, J = 8.1 Hz, 1H), 7.76 (dd,
J =8.0, 1.5 Hz, 1H), 7.70-7.63 (m, 2H), 7.52 (t, J = 8.1 Hz, 2H),
7.48-7.43 (m, 1H), 7.37 (d, J = 8.0 Hz, 2H), 5.04-4.95 (m, 2H),
2.47 (s, 3H); 3C NMR (125 MHz, CDCls) & 195.5, 190.8, 149.3,
147.7 (g, Jcr = 2.2 Hz), 145.5, 139.6, 134.5, 133.1, 130.6, 129.6, 129.4, 129.3, 129.0, 127.8,
126.3 (q, Jc-r = 276.7 Hz), 125.6, 125.5, 58.1, 46.1 (q, Jcr = 29.4 Hz), 21.9; °F NMR (470
MHz, CDCls) 6 -68.7; IR (KBr) v 2958, 1721, 1679, 1662, 1605, 1414, 1371, 1251, 1154, 1111,
1012, 863, 760, 695, 579, 528 cm™*; HRMS (Q-TOF, ESI) calcd for Cz4HisF30," [M+H]*
395.1253, found 395.1274.

6,7-Dimethoxy-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ma):

29 mg (38%) (exists as a 7.1:1 ratio of keto/enol tautomers); Light
yellow semi-solid; Rr (Hexane/EtOAc 85:15): 0.39; ‘H NMR
(500 MHz, CDCls) & 8.06 (d, J = 8.5 Hz, 2H), 7.40 (d, J = 8.5
Hz, 1H), 7.34 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 8.5 Hz, 1H), 4.90
(d, J = 3.0 Hz, 1H), 4.79 (qd, J = 9.0, 3.0 Hz, 1H), 3.94 (s, 3H),

3.91 (s, 3H), 2.45 (s, 3H); 3C NMR (125 MHz, CDCl3) 5 193.6, 190.9, 153.5, 148.1, 145.4,
139.0 (d, Jor = 2.3 Hz), 133.0, 130.6, 129.6, 128.2, 126.3 (d, Jcr = 278.1 Hz), 121.8, 120.5,
62.1, 58.7, 56.9, 44.9 (q, Jo.r = 29.4 Hz), 21.9; 1°F NMR (470 MHz, CDCls) § -69.4; IR (KBr)
v 2933, 2850, 1724, 1676, 1607, 1495, 1423, 1277, 1167, 1115, 1012, 964, 820, 690, 590, 535
cml; HRMS (Q-TOF, ESI) calcd for CaoH1sF304" [M+H]* 379.1152, found 379.1166.

5,7-Dimethyl-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4na):
45 mg (65%); White solid; mp = 103.0-104.3 °C; Rr
(Hexane/EtOAc 85:15): 0.58; *H NMR (500 MHz, CDClz) & 8.07
(d, J =8.5Hz, 2H), 7.38 (s, 1H), 7.36 (d, J = 8.0 Hz, 2H), 7.09 (s,
1H), 4.90 (d, J = 3.5 Hz, 1H), 4.83 (qd, J = 9.0, 3.0 Hz, 1H), 2.53
4na (s, 3H), 2.45 (s, 6H); 3C NMR (125 MHz, CDCls) § 196.2, 191.3,
148.1 (9, Jecr = 2.3 Hz), 146.8, 145.3, 140.2, 133.2, 133.1, 130.9, 130.6, 129.5, 126.4 (d, Jc-r =
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278.4 Hz), 124.9, 58.1, 45.3 (q, Jor = 29.2 Hz), 22.2, 21.9, 18.4; 15F NMR (470 MHz, CDCl3) &
-68.5; IR (KBr) v 2951, 1714, 1665, 1609, 1448, 1360, 1269, 1170, 1111, 999, 861, 747, 670,
597 cmt; HRMS (Q-TOF, ESI) calcd for CaoH1sF3O2" [M+H]* 347.1253, found 347.1251.

5,6-Dimethoxy-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (40a):
56 mg (74%); Off white solid; mp = 117.0-118.8 °C; Rr
(Hexane/EtOAc 85:15): 0.21; 'H NMR (500 MHz, CDCls) §
8.07 (d, J=8.5Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.14 (d, J = 2.5
Hz, 2H), 4.90 (d, J = 3.0 Hz, 1H), 4.81 (qd, J = 9.0, 3.0 Hz, 1H),
Me | 4.03 (s, 3H), 3.90 (s, 3H), 2.45 (s, 3H). 3C NMR (125 MHz,
CDCls) & 194.5, 191.3, 156.3, 151.4, 145.3, 142.3 (q, Jcr = 2.5
Hz), 133.2, 130.5, 129.6, 128.8, 126.4 (q, Jcr = 278.5 Hz), 107.8, 105.2, 57.9, 56.6, 56.3, 45.8
(9, Jor = 29.4 Hz), 21.9; F NMR (470 MHz, CDClzs) & -69.0. IR (KBr) v 2937, 2839, 1705,
1668, 1589, 1504, 1272, 1158, 1120, 1022, 589, 817, 749, 675, 589, 531 cm™*; HRMS (Q-TOF,
ESI) calcd for CooH1gF304" [M+H]" 379.1152, found 379.1153.

2-(4-Methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-cyclopenta[a]naphthalen-1-one
(4pa):

31 mg (42%) (exists as a 11.1:1 ratio of keto/enol tautomers); Light
yellow solid; mp = 136.3-139.2 °C; Rr (Hexane/EtOAc 85:15):
0.52; 'H NMR (500 MHz, CDCls) 6 9.02 (d, J = 8.5 Hz, 1H), 8.20
(d, J=8.5Hz, 1H), 8.13 (d, J = 8.5 Hz, 2H), 7.95 (d, J = 9.0 Hz, 1H),
7.82 (d, J = 8.5 Hz, 1H), 7.68 (ddd, J = 8.5, 7.0, 1.5 Hz, 1H), 7.62
(ddd, J = 8.0, 7.0, 1.5 Hz, 1H), 7.39 (d, J = 8.0 Hz, 2H), 5.07 (d, J =
3.0 Hz, 1H), 5.03 (dd, J = 9.0, 3.0 Hz, 1H), 2.48 (s, 3H); *C NMR (125 MHz, CDCl3) & 196.5,
190.9, 150.1 (q, Jcr = 2.1 Hz), 145.5, 137.3, 133.9, 133.2, 130.6, 130.3, 129.9, 129.6, 129.4,
128.5, 127.9, 126.3 (q, Jcr = 278.7 Hz), 124.3, 123.3, 58.1, 46.1 (q, Jc.r = 29.3 Hz), 21.9; 1°F
NMR (470 MHz, CDClzs) 6 -68.3; IR (KBr) v 2945, 1704, 1675, 1605, 1514, 1383, 1256, 1167,
1111, 1035, 928, 827, 751, 622, 532 cm™; HRMS (Q-TOF, ESI) calcd for CaoH16F302* [M+H]*
369.1097, found 369.1118.
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2-(4-Methylbenzoyl)-3-(trifluoromethyl)-2,3,4,5,6,7-hexahydro-1H-inden-1-one (4ra):

21 mg (33%); White solid; mp = 110.3-112.0 °C; Rr (Hexane/EtOACc
85:15): 0.55; 'H NMR (500 MHz, CDCls) 6 8.01 (d, J = 8.5 Hz, 2H),
7.33 (d, J = 8.0 Hz, 2H), 4.59 (d, J = 2.5 Hz, 1H), 4.27 (qd, J = 9.0,
1.5 Hz, 1H), 2.59-2.50 (m, 2H), 2.44 (s, 3H), 2.24-2.18 (m, 1H),
2.12-2.05 (m, 1H), 1.90-1.83 (m, 1H), 1.78-1.68 (m, 2H), 1.66-1.60
(m, 1H); 13C NMR (125 MHz, CDCls) & 198.0, 191.5, 166.2, 145.2,
140.8, 133.3, 130.4, 129.5, 126.0 (g, J = 279.5 Hz), 55.8, 49.3 (q, J = 28.9 Hz), 27.4, 22.1, 21.9,
21.1, 20.6; **F NMR (470 MHz, CDCIls3) 6 -67.5; IR (KBr) v 2927, 1712, 1667, 1605, 1424,
1388, 1270, 1143, 1102, 1010, 946, 808, 689, 591, 525 cm™; HRMS (Q-TOF, ESI) calcd for
CigH18F302" [M+H]* 323.1253, found 323.1264.

2-(4-Methoxybenzoyl)-7-methyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ab):

43 mg (62%); White solid; mp = 116.2-117.2 °C; Rr (Hexane/EtOAc
85:15): 0.45; 'H NMR (500 MHz, CDCls) § 8.16 (d, J = 9.0 Hz, 2H),
7.61-7.56 (m, 2H), 7.28 (d, J = 6.5 Hz, 1H), 7.03 (d, J = 9.0 Hz, 2H),
4.93-4.85 (m, 2H), 3.91 (s, 3H), 2.58 (s, 3H); *C NMR (125 MHz,
CDClIs) 6 197.1, 189.6, 164.6, 147.7 (q, Jcr = 2.3 HZz), 140.5, 135.2,
133.1, 132.9, 132.0, 128.6, 126.4 (d, Jc-r = 278.5 Hz), 124.5, 114.1,
57.7, 55.7, 45.5 (q, Jo-r = 29.2 Hz), 18.5; 19F NMR (470 MHz, CDCls) § -68.9; IR (KBr) v
2975, 2924, 1714, 1658, 1600, 1479, 1266, 1168, 978, 837, 688, 595, 509 cm™; HRMS (Q-TOF,
ESI) calcd for C1gH16F303* [M+H]" 349.1046, found 349.1051.

2-(4-Fluorobenzoyl)-7-methyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ac):

48 mg (71%); White solid; mp = 96.4-97.7 °C; Rr (Hexane/EtOAc
85:15): 0.61; *H NMR (500 MHz, CDCls) & 8.24-8.20 (m, 2H), 7.63—-
7.56 (m, 2H), 7.31-7.29 (m, 1H), 7.24-7.21 (m, 2H), 4.92-4.86 (m,
2H), 2.58 (s, 3H); 13C NMR (125 MHz, CDCls) & 196.5, 189.8, 166.6
(d, Jc-r = 257.1 Hz), 147.5 (9, Jc-F = 2.1 Hz), 140.6, 135.4, 133.3 (d, Jc-
F= 9.6 Hz), 132.9, 132.1, 132.0 (d, Jcr = 2.8 Hz), 126.3 (9, JcF =
278.5 Hz), 124.5, 116.1 (d, Jc.r = 22.1 Hz), 58.0, 45.4 (q, Jcr = 29.3 Hz), 18.5; 19F NMR (470
MHz, CDCls) & -68.9, -103.2; IR (KBr) v 2960, 2917, 1725, 1673, 1599, 1365, 1262, 1164,
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1109, 993, 828, 786, 683, 593 cm™*; HRMS (Q-TOF, ESI) calcd for CigH13F4O2" [M+H]*
337.0846, found 337.0853.

2-(4-Chlorobenzoyl)-7-methyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ad):

41 mg (58%); White solid; mp = 98.1-100.3 °C; Rr (Hexane/EtOAC
85:15): 0.61; 'H NMR (500 MHz, CDCls) 6 8.12 (d, J = 8.5 Hz, 2H),
7.61-7.59 (m, 2H), 7.54 (d, J = 8.5 Hz, 2H), 7.31-7.29 (m, 1H), 4.89
(qd, J = 9.0, 3.5 Hz, 1H), 4.87 (d, J = 3.5 Hz, 1H), 2.58 (s, 3H); 13C
NMR (125 MHz, CDCI3) 6 196.4, 190.3, 147.5 (q, Jcr = 2.1 Hz),
141.0, 140.7, 135.5, 133.9, 132.9, 132.1, 131.8, 129.2, 126.3 (q, Jc-r = 278.4 Hz), 124.5, 58.0 (q,
Jo-r = 1.8 Hz), 45.4 (g, Jo-r = 29.4 Hz), 18.5; 19F NMR (470 MHz, CDCls) & -68.9; IR (KBr) v
2965, 2936, 1723, 1676, 1591, 1477, 1262, 1109, 982, 820, 787, 971, 528cm™; HRMS (Q-TOF,
ESI) calcd for C1gH13CIF30." [M+H]" 353.0551, found 353.0564.

2-(4-Bromobenzoyl)-7-methyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ae):

56 mg (70%); White solid; mp = 104.6-106.9 °C; Rr (Hexane/EtOAc
85:15): 0.61; *H NMR (500 MHz, CDCls) & 8.04 (d, J = 8.5 Hz, 2H),
7.71 (d, J = 8.5 Hz, 2H), 7.62-7.57 (m, 2H), 7.31-7.28 (m, 1H), 4.89
(qd, J = 9.0, 3.5 Hz, 1H), 4.86 (d, J = 3.5 Hz, 1H), 2.58 (s, 3H); 13C
NMR (125 MHz, CDClIs) 6 196.3, 190.5, 147.5 (q, Jcr = 2.3 H2),
140.7, 135.5, 134.3, 132.9, 132.2, 132.1, 131.9, 129.9, 126.3 (9, Jc-F =
278.5 Hz), 124.5, 58.0, 45.4 (q, Jc-r = 29.4 Hz), 18.5; °F NMR (470 MHz, CDCl3) § -68.9; IR
(KBr) v 2967, 1723, 1676, 1588, 1364, 1260, 1164, 1107, 980, 819, 787, 664, 565 cm™; HRMS
(Q-TOF, ESI) calcd for C1sH13BrFs02" [M+H]* 397.0046, found 397.0050.

2-(3-Methoxybenzoyl)-7-methyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4af):

37 mg (53%) (exists as a 10:1 ratio of keto/enol tautomers); Off

white solid; mp = 76.0-76.9 °C; Rr (Hexane/EtOAc 85:15): 0.48;

!H NMR (500 MHz, CDCls) & 7.80 (d, J = 7.5 Hz, 1H), 7.66 (dd,

J =25, 1.5 Hz, 1H), 7.62-7.57 (m, 2H), 7.49 (t, J = 8.0 Hz, 1H),
daf 7.30-7.28 (m, 1H), 7.21 (ddd, J = 8.5, 2.5, 1.0 Hz, 1H), 4.91 (d, J

= 3.5 Hz, 1H), 4.87 (qd, J = 9.0, 3.5 Hz, 1H), 3.89 (s, 3H), 2.58 (s, 3H); 13C NMR (125 MHz,
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CDCls) § 196.6, 191.5, 160.0, 147.5 (q, Jo.r = 2.2 Hz), 140.6, 137.0, 135.3, 133.0, 132.1, 129.9,
126.3 (4, Jor = 278.4 Hz), 124.4, 123.3, 120.9, 114.1, 58.1, 55.6, 45.6 (q, Jor = 29.3 Hz), 18.5;
19F NMR (470 MHz, CDCls) 5 -68.9; IR (KBr) v 3082, 3030, 2945, 2842, 1714, 1671, 1596,
1471, 1430, 1368, 1339, 1264, 1199, 1164, 1090, 1041, 995, 948, 917, 807, 788, 760, 734, 691,
647, 626 cm™; HRMS (Q-TOF, ESI) calcd for C1oH1sF30s" [M+H]* 349.1046, found 349.1055.

2-(Benzo[d][1,3]dioxole-5-carbonyl)-7-methyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-
one (4ag):

53 mg (73%); Off white solid; mp = 126.6-128.0 °C; Rr
(Hexane/EtOAc 85:15): 0.45; 'H NMR (500 MHz, CDCl3) & 7.83
(dd, J = 8.0, 2.0 Hz, 1H), 7.63-7.55 (m, 3H), 7.29-7.27 (m, 1H), 6.97
(d, J=8.5Hz, 1H), 6.09 (d, J = 1.5 Hz, 1H), 6.08 (d, J = 1.5 Hz, 1H),
© 4.86 (qd, J = 9.5, 3.0 Hz, 1H), 4.82 (d, J = 3.5 Hz, 1H), 2.58 (s, 3H);
13C NMR (125 MHz, CDCls) & 196.9, 189.4, 153.0, 148.5, 147.6 (q,
Jcr = 2.0 Hz), 140.5, 135.3, 133.0, 132.0, 130.4, 127.8, 126.3 (q, Jc-r = 278.5 Hz), 124.5, 109.6,
108.2, 102.3, 57.8, 45.6 (q, Jcr = 29.2 Hz), 18.5; °F NMR (470 MHz, CDCls) § -68.9; IR
(KBr) v 2888, 1714, 1659, 1598, 1444, 1369, 1258, 1158, 1115, 1038, 1006, 892, 793, 638, 579
cm*; HRMS (Q-TOF, ESI) calcd for C1gH14F304 [M+H]* 363.0839, found 363.0847.

7-Methyl-2-(thiophene-2-carbonyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4ah):
47 mg (72%); White solid; mp = 102.2-103 °C; Rr (Hexane/EtOAc
85:15): 0.52; 'H NMR (500 MHz, CDCIs) 6 8.08 (dd, J = 4.0, 1.0 Hz,
1H), 7.80 (dd, J = 5.0, 1.0 Hz, 1H), 7.60-7.56 (m, 2H), 7.32-7.26 (m, 2H),
4.87 (qd, J = 9.0, 3.5 Hz, 1H), 4.66 (d, J = 3.5 Hz, 1H), 2.60 (s, 3H); 3C
NMR (125 MHz, CDCIs) 6 196.3, 183.9, 147.5 (q, Jc-r = 2.1 Hz), 142.8,
140.6, 136.3, 136.1, 135.4, 133.0, 132.1, 128.8, 126.2 (q, Jcr = 278.4 Hz),
124.5, 59.1 (q, Jor = 2.0 Hz), 45.2 (0, Jor = 29.4 Hz), 18.5; 1°F NMR (470 MHz, CDCls) § -
68.9; IR (KBr) v 2964, 2926, 1721, 1649, 1599, 1477, 1355, 1259, 1164, 1105, 991, 808, 731,
677, 573 516 cm™; HRMS (Q-TOF, ESI) calcd for CisH12F302S" [M+H]* 325.0505, found
325.0504.
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General procedure for synthesis of 3-trifluoromethylindanones and spectral
data (5a-5p):

General procedure (reaction condition-A): To an oven-dried sealed tube charged with a
stirring bar were added corresponding N-methoxybenzamides la-1p (0.20 mmol, 100 mol %),
(E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-one 2a (64.3 mg, 0.30 mmol, 150 mol %), [RhCp*Cl:]>
(2.9 mg, 3.0 umol, 1.5 mol %) and KOAc (29.4 mg, 0.30 mmol, 150 mol %) in 2,2,2-
trifluoroethanol (0.2 mL, 1.0 M). The reaction mixture was allowed to stir at 120 °C for 20 h.
After cooling at room temperature, the reaction mixture was evaporated and the residue was

purified by column chromatography to provide corresponding 3-trifluoromethyl indanones (5a-
5p).

General procedure (reaction condition-B): step-i): To an oven-dried sealed tube charged with
a stirring bar were added corresponding N-methoxybenzamides 1a-1p (0.20 mmol, 100 mol %),
(E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-one 2a (42.8 mg, 0.20 mmol, 100 mol %), [RhCp*Cl.].
(1.2 mg, 2.0 umol, 1.0 mol %) and NaOAc (3.3 mg, 0.04 mmol, 20 mol %) in 1,2-dichloroethane
(1.0 mL, 0.2 M). The reaction mixture was allowed to stir at 80 °C for 20 h. After cooling at
room temperature, the reaction mixture was evaporated and the residue was purified by column
chromatography to provide corresponding C-H alkylated products (3aa-3ap).

step-ii): To an oven-dried sealed tube charged with a stirring bar were added corresponding C-H
alkylated products 3aa-3ap (100 mol %) and KOAc (150 mol %) in 2,2,2-trifluoroethanol (1.0
M). The reaction mixture was allowed to stir at 120 °C for 20 h. After cooling at room
temperature, the reaction mixture was evaporated and the residue was purified by column

chromatography to provide corresponding 3-trifluoromethyl indanones (5a-5p).

7-Methyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5a):
Reaction condition-A: 30 mg (70%), reaction condition-B: 28 mg (65%); Light
i ? yellowish oil; Rr (Hexane/EtOAc 85:15): 0.55; 'H NMR (500 MHz, CDCls) §

7.57-7.48 (m, 2H), 7.27 (d, J = 7.5 Hz, 1H), 4.04 (pd, J = 9.0, 3.5 Hz, 1H),
CFs | 2.90 (dd, J = 19.0, 8.5 Hz, 1H), 2.78 (dd, J = 19.0, 3.5 Hz, 1H), 2.66 (s, 3H);
13C NMR (125 MHz, CDCl3) § 203.2, 147.9, (q, Jor = 2.4 Hz), 139.6, 134.9,
134.6, 131.7, 126.5 (q, Jo-r = 276.6 Hz), 124.5, 42.1 (q, Jor = 29.5 Hz), 37.5 (0, Jor = 2.4 H2),
18.4; 1F NMR (470 MHz, CDCls) & -70.3; IR (KBr) v 3075, 2931, 2855, 1719, 1597, 1478,
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1415, 1356, 1272, 1155, 1111, 1043, 944, 780, 756, 619 cm™; HRMS (Q-TOF, ESI) calcd for
C11H10F30" [M+H]" 215.0678, found 215.0681.

7-Phenyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5b):
S Reaction condition-A: 67%, reaction condition-B: 34 mg (62%); White solid,;
mp = 96.5-97.4 °C; Rr (Hexane/EtOAc 85:15): 0.48; 'H NMR (500 MHz,
©:§ CDCls) 6 7.74-7.65 (m, 2H), 7.48-7.39 (m, 6H), 4.10 (pd, J = 9.0, 3.5 Hz,
CFs 1H), 2.93 (dd, J = 19.0, 8.5 Hz, 1H), 2.82 (dd, J = 19.0, 3.5 Hz, 1H); C
NMR (125 MHz, CDCls) 6 200.8, 148.3 (q, Jcr = 2.3 Hz), 142.2, 137.4,
134.6, 133.6, 132.0, 129.4, 128.3, 128.0, 126.5 (q, Jc-r = 278.2 Hz), 126.1, 42.0 (q, Jcr = 29.5
Hz), 37.6 (q, Jcr = 2.1 Hz); °F NMR (470 MHz, CDCls) & -70.2; IR (KBr) v 2933, 1709,
1589, 1572, 1456, 1357, 1265, 1194, 1163, 1105, 1037, 943, 908, 765, 659, 561 cm™*; HRMS
(Q-TOF, ESI) calcd for C16H12F30* [M+H]" 277.0835, found 277.0843.

5b

7-Fluoro-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5c¢):
Reaction condition-A: 18 mg (41%), reaction condition-B: 16 mg (37%); Light
L yellowish oil; Rr (Hexane/EtOAc 85:15): 0.36; *H NMR (500 MHz, CDCls) &
@ 7.68 (td, J = 8.0, 5.0 Hz, 1H), 7.49 (d, J = 9.0 Hz, 1H), 7.17 (dd, J = 9.0, 8.0
CFs | Hz, 1H), 4.11 (pd, J = 8.5, 3.5 Hz, 1H), 2.97 (dd, J = 19.0, 8.5 Hz, 1H), 2.84
(dd, J =19.0, 3.0 Hz, 1H); 3C NMR (125 MHz, CDClz) 6 198.2 (d, Jc.r = 1.8
Hz), 159.0 (d, Jc-r = 265.3 Hz), 148.9 (p, Jcr = 5.0 HZz), 137.4 (d, Jc-r = 8.4 Hz), 126.1 (d, Jc-F =
278.2), 125.4 (d, Jcr = 13.6 Hz), 123.1 (d, Jc-r = 4.1 HZz), 117.0 (d, Jcr = 19.2 Hz), 42.6 (q, Jc-F
= 29.8 Hz), 37.5 (g, Jc-r = 2.2 Hz); °F NMR (470 MHz, CDCls) & -70.2, -113.5; IR (KBr) v
2940, 1731, 1616, 1595, 1478, 1357, 1271, 1194, 1161, 1113, 987, 945, 783, 749, 664, 573, 509
cm™; HRMS (Q-TOF, ESI) calcd for C1oH7F4O* [M+H]* 219.0428, found 219.0439.

5¢c

7-Bromo-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5d):
Reaction condition-A: 23%, reaction condition-B: 21 mg (38%); Light
I yellowish oil; RF (Hexane/EtOAc 85:15): 0.45; *H NMR (500 MHz, CDCls) &
@E/? 7.70 (d, J = 7.5 Hz, 1H), 7.66 (dd, J = 7.5, 1.5 Hz, 1H), 7.51 (t, J = 7.5 Hz,
CFs 1H), 4.05 (pd, J = 9.0, 3.5 Hz, 1H), 2.99 (dd, J = 19.0, 8.5 Hz, 1H), 2.87 (dd, J
=19.0, 3.5 Hz, 1H); *3C NMR (125 MHz, CDCl3) 6 199.1, 149.7 (q, Jcr = 2.5

5d
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Hz), 135.7, 135.1, 134.8, 126.3, 126.1 (q, Jc-r = 276.5 Hz), 120.2, 41.6 (q, Jc-r = 30.0 Hz), 37.8
(@, Jor = 2.2 Hz); 1F NMR (470 MHz, CDCl3) & -70.2; IR (KBr) v 2935, 1728, 1589, 1573,
1456, 1413, 1354, 1317, 1270, 1162, 1111, 1039, 944, 903, 750, 657, 588, 565 cm™’; HRMS (Q-
TOF, ESI) calcd for C1oH7BrFsO* [M+H]* 278.9627, found 278.9634.

6-Methyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5¢):

o) Reaction condition-A: 61%, reaction condition-B: 28 mg (65%); Light
Me\©:§ yellowish oil; Rr (Hexane/EtOAc 85:15): 0.45; 'H NMR (500 MHz,
b, CDClIs) 6 7.61 (s, 1H), 7.58 (d, J = 8.0 Hz, 1H), 7.50 (dd, J = 8.0, 1.5 Hz,

5e 1H), 4.06 (pd, J = 9.0, 3.5 Hz, 1H), 2.92 (dd, J = 19.0, 8.5 Hz, 1H), 2.80

(dd, J = 19.0, 3.5 Hz, 1H), 2.44 (s, 3H): 3C NMR (125 MHz, CDCls) & 202.4, 144.7 (q, Jc.r =
2.4 Hz), 140.2, 137.8, 136.6, 126.8, 126.5 (q, Jc.r = 276.5 Hz), 124.3, 42.3 (g, Jo = 29.6 H2),
37.4 (g, Jor = 2.3 Hz), 21.3; °F NMR (470 MHz, CDCls) & -70.5; IR (KBr) v 2927, 2855,
1725, 1677, 1617, 1585, 1494, 1412, 1359, 1268, 1160, 1109, 944, 830, 720, 656, 555 cm?;
HRMS (Q-TOF, ESI) calcd for C11H10Fs0* [M+H]* 215.0678, found 215.0699.

6-Methoxy-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5f):
o Reaction condition-A: 28 mg (61%), reaction condition-B: 29 mg (63%);
MeO White solid; mp = 63.4-64.6 °C; Rr (Hexane/EtOAc 85:15): 0.33; ‘H
\©:/§ NMR (500 MHz, CDCls) & 7.57 (d, J = 8.5 Hz, 1H), 7.28-7.22 (m, 2H),
5¢ CFs | 4.03 (pd, J = 8.5, 3.5 Hz, 1H), 3.86 (s, 3H), 2.95 (dd, J = 19.2, 8.1 Hz,
1H), 2.81 (dd, J = 19.2, 3.3 Hz, 1H); 3C NMR (125 MHz, CDCls) 5
202.2, 161.2, 139.9 (q, Jc-F = 2.4 Hz), 139.1, 127.9, 126.48 (q, Jc-r = 278.1 Hz), 124.5, 105.6,
55.8, 42.06 (q, Jc-r = 29.9 Hz), 37.72 (q, Jc-r = 2.4 Hz); F NMR (470 MHz, CDCls) 6 -70.7;
IR (KBr) v 2980, 2945, 1722, 1684, 1611, 1494, 1433, 1335, 1254, 1150, 1103, 940, 842, 663,
557, 511 cm; HRMS (Q-TOF, ESI) calcd for C11H10F302* [M+H]* 231.0627, found 231.0633.

6-Chloro-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (59):
0 Reaction condition-A: 62%, reaction condition-B: 26 mg (55%); White
CK@:‘? solid; mp = 101.2-102.5 °C; Rr (Hexane/EtOAc 85:15): 0.45; *H NMR
tF, (500 MHz, CDCls) 8 7.78 (s, 1H), 7.67-7.63 (m, 2H), 4.08 (pd, J = 8.5, 3.5
59 Hz, 1H), 2.97 (dd, J = 19.5, 8.5 Hz, 1H), 2.84 (dd, J = 19.5, 3.5 Hz, 1H);
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13C NMR (125 MHz, CDCl3) § 200.7, 145.2 (q, Jo-r = 2.4 Hz), 139.2, 136.7, 135.5, 128.4, 126.1
(0, Jor = 276.6 Hz), 124.3, 42.4 (q, Jor = 30.1 Hz), 37.4 (q, Jer = 2.2 Hz); °F NMR (470
MHz, CDCls) § -70.4; IR (KBr) v 2958, 2928, 1719, 1605, 1582, 1475, 1362, 1275, 1148, 1103,
1048, 945, 896, 833, 690, 655, 522 cm™:; HRMS (Q-TOF, ESI) calcd for C1oH7CIFs0* [M+H]*
235.0132, found 235.0140.

6-lodo-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5h):

Reaction condition-A: 49%, reaction condition-B: 20 mg (31%); White solid;
[ mp = 97.5-100.9 °C; Rr (Hexane/EtOAc 85:15): 0.55; 'H NMR (500 MHz,
\@ CDCls) 8 8.16 (d, J = 1.5 Hz, 1H), 7.99 (dd, J = 8.0, 1.5 Hz, 1H), 7.45 (d, J =
CFs | 8.0 Hz, 1H), 4.05 (pd, J = 9.0, 3.5 Hz, 1H), 2.94 (dd, J = 19.5, 8.5 Hz, 1H),
2.82 (dd, J = 19.5, 3.5 Hz, 1H); 3C NMR (125 MHz, CDCls) § 200.4, 146.4
(9, Jc-r = 2.4 Hz), 144.0, 139.5, 133.6, 128.9, 126.1 (q, Jc-r = 278.3 Hz), 95.8, 42.5 (q, Jc-F =
30.1 Hz), 37.0 (q, Jc-r = 2.3 Hz); 1°F NMR (470 MHz, CDCIs) § -70.3; IR (KBr) v 2926, 1709,
1592, 1572, 1469, 1402, 1263, 1152, 1104, 945, 884, 804, 683, 654, 598 cm™*; HRMS (Q-TOF,
ESI) calcd for C1oH/F310™ [M+H]* 326.9488, found 326.9499.

3-(Trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5i):
o Reaction condition-A: 18 mg (45%), reaction condition-B: 16 mg (40%);
Light yellowish oil; Rr (Hexane/EtOAc 85:15): 0.42; *H NMR (500 MHz,
©:§ CDClIs) 6 7.83 (d, J = 7.5 Hz, 1H), 7.75-7.65 (m, 2H), 7.58-7.50 (m, 1H),
s O | 411 (pd, J = 9.0, 3.5 Hz, 1H), 2.94 (dd, J = 19.0, 8.5 Hz, 1H), 2.82 (dd, J =
19.0, 3.5 Hz, 1H); 3C NMR (125 MHz, CDCls) & 202.2, 147.2 (q, Jcr = 2.4
Hz), 137.7, 135.4, 129.9, 127.2, 126.4 (q, Jc-r = 276.5 Hz), 124.3, 42.5 (q, Jc-r = 29.6 Hz), 37.3
(9, Jcr = 2.3 Hz); 1°%F NMR (470 MHz, CDCIs) & -70.3; IR (KBr) v 2957, 2928, 2871, 1725,
1607, 1466, 1413, 1358, 1266, 1158, 1112, 1045, 939, 763, 655, 581 cm™; HRMS (Q-TOF,
ESI) calcd for C1oHgFsO" [M+H]* 201.0522, found 201.0529.
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5-Methyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5j):
0 Reaction condition-A: 22 mg (51%), reaction condition-B: 19 mg (44%);
/©:§ White solid; mp = 85.0-86.3 °C; Rr (Hexane/EtOAc 85:15): 0.39; 'H
Me NMR (500 MHz, CDCls) & 7.71 (d, J = 8.0 Hz, 1H), 7.48 (s, 1H), 7.34 (d,
5§ J =8.0 Hz, 1H), 4.05 (pd, J = 9.0, 3.5 Hz, 1H), 2.92 (dd, J = 19.0, 8.5 Hz,
1H), 2.79 (dd, J = 19.0, 3.5 Hz, 1H), 2.49 (s, 3H); 3C NMR (125 MHz,
CDCI3) 6 201.8, 147.7 (q, Jc-F = 2.3 Hz), 146.9, 135.4, 131.0, 127.5, 126.5 (q, Jc-F = 276.4 Hz),
124.1, 42.5 (9, Jcr = 29.6 Hz), 37.3 (0, Jc-r = 2.3 Hz), 22.3; 19F NMR (470 MHz, CDCl3) § -
70.2; IR (KBr) v 2950, 2925, 2853, 1716, 1608, 1417, 1368, 1268, 1162, 1102, 1042, 944, 831,

717, 662, 557, 521 cm™; HRMS (Q-TOF, ESI) calcd for C11H10Fs0* [M+H]* 215.0678, found
215.0684.

5-Phenyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5K):

5 Reaction condition-A: 27 mg (49%), reaction condition-B: 20 mg (36%);
White solid; mp = 74.0-75.5 °C; Rr (Hexane/EtOAc 85:15): 0.42; H
Ph/©:§ NMR (500 MHz, CDCls) 6 7.89 (d, J = 8.0 Hz, 2H), 7.76 (dd, J=8.0, 1.5
5K CFs Hz, 1H), 7.65-7.63 (m, 2H), 7.52-7.48 (m, 2H), 7.46-7.43 (m, 1H), 4.16
(pd, J = 8.0, 3.5 Hz, 1H), 2.99 (dd, J = 19.0, 8.5 Hz, 1H), 2.87 (dd, J =
19.0, 3.5 Hz, 1H); 3C NMR (125 MHz, CDCls) & 201.7, 148.7, 147.9 (q, Jcr = 2.3 Hz), 139.7,
136.4, 129.2, 129.2, 128.9, 127.7, 126.5 (q, Jc-r = 276.6 Hz), 125.3, 124.7, 42.7 (Q, Jcr = 29.7
Hz) , 37.4 (9, Jcr = 2.3 Hz); ®F NMR (470 MHz, CDCls) & -70.1; IR (KBr) v 2943, 1713,
1606, 1578, 1509, 1455, 1414, 1364, 1269, 1168, 1105, 1055, 944, 847, 762, 691, 553 cm™;

HRMS (Q-TOF, ESI) calcd for C16H12F30* [M+H]* 277.0835, found 277.0852.

5-Acetyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (51):
5 Reaction condition-A: 23 mg (47%), reaction condition-B: 19 mg (39%);
White solid; mp = 64.5-67.5 °C; Rr (Hexane/EtOAc 85:15): 0.18; 'H
MGT/Q:/? NMR (500 MHz, CDCls) & 8.24 (s, 1H), 8.10 (ddd, J = 8.0, 1.5, 1.0 Hz,
O 4 CFs | 1H), 7.90 (d, J = 8.0 Hz, 1H), 4.17 (pd, J = 9.0, 3.5 Hz, 1H), 3.01 (dd, J =
19.5, 8.5 Hz, 1H), 2.89 (dd, J = 19.5, 3.5 Hz, 1H), 2.69 (s, 3H); 1*C NMR

(125 MHz, CDCls) § 201.4, 197.1, 147.4 (q, Jc-r = 2.3 Hz), 142.5, 140.5, 129.9, 126.2 (q, Jc-r =
276.4 Hz), 127.0, 124.6, 42.7 (q, Jer = 30.0 Hz), 37.5 (q, Jor = 2.3 Hz), 27.3; 1°F NMR (470

S36



MHz, CDCl3) 6 -70.2; IR (KBr) v 2938, 1722, 1687, 1610, 1585, 1482, 1416, 1364, 1293,
1270, 1145, 1108, 1037, 948, 859, 703, 654, 584, 518 cm*; HRMS (Q-TOF, ESI) calcd for
C12H10F302" [M+H]* 243.0627, found 243.0635.

6,7-Dimethoxy-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5m):

OMe o Reaction condition-A: 30 mg (58%), reaction condition-B: 32 mg (62%);

MeO Light yellow semi-solid; Re (Hexane/EtOAc 85:15): 0.18; *H NMR (500
MHz, CDCls) 6 7.31 (d, J = 8.0 Hz, 1H), 7.22 (d, J = 8.0 Hz, 1H), 4.01 (s,

sm O 3H), 3.97 (pd, J = 9.0, 3.5 Hz, 1H), 3.90 (s, 3H), 2.92 (dd, J = 19.0, 8.5

Hz, 1H), 2.79 (dd, J = 19.0, 3.5 Hz, 1H); 3C NMR (125 MHz, CDCls) & 199.7, 153.3, 147.4,
139.4 (q, Jor = 2.3 Hz), 129.9, 126.5 (g, Jer = 278.2 Hz), 122.0, 119.8, 62.2, 56.8, 41.5 (q, Jc-r
= 29.7 Hz), 38.3 (q, Jor = 2.2 Hz); 1F NMR (470 MHz, CDCl3) 5 -70.8; IR (KBr) v 2939,
2843, 1722, 1690, 1589, 1494, 1413, 1358, 1273, 1157, 1113, 1025, 960, 826, 700, 682, 588, 535
cm’; HRMS (Q-TOF, ESI) caled for CoH12F303* [M+H]* 261.0733, found 261.0739.

5,7-Dimethyl-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (5n):
Reaction condition-A: 72%, reaction condition-B: 31 mg (68%); White
solid; mp = 63.7-64.8 °C; Rr (Hexane/EtOAc 85:15): 0.55; *H NMR (500
Me/@ MHz, CDCls) & 7.29 (s, 1H), 7.08 (s, 1H), 3.98 (pd, J = 9.0, 3.5 Hz, 1H),
CFs3 | 2.88(dd, J=19.0, 8.5 Hz, 1H), 2.76 (dd, J = 19.0 3.5 Hz, 1H), 2.61 (s, 3H),
2.43 (s, 3H); 3C NMR (125 MHz, CDCIs3) 6 202.6, 148.4 (q, Jcr = 2.2
Hz), 145.9, 139.3, 132.8, 132.8, 126.6 (q, Jc.r = 278.1 Hz), 125.0, 41.9 (q, Jcr = 29.5 Hz), 37.7
(9, Jc-e = 2.1 Hz), 22.1, 18.3; *F NMR (470 MHz, CDCIs) & -70.3; IR (KBr) v 2928, 2853,

1708, 1613, 1594, 1412, 1357, 1245, 1178, 1162, 1107, 1054, 941, 864, 724, 657, 607, 574, 513
cm™; HRMS (Q-TOF, ESI) calcd for C12H12Fs0* [M+H]* 229.0835, found 229.0847.

5n

5,6-Dimethoxy-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (50):

o Reaction condition-A: 32 mg (62%), reaction condition-B: 34 mg (65%);
Meom White solid: mp = 105.2-107.9 °C; Rr (Hexane/EtOAc 85:15): 0.12; H
MeO e NMR (500 MHz, CDCls) & 7.22 (s, 1H), 7.06 (s, 1H), 4.01 (pd, J = 8.5,

S0 3.5 Hz, 1H), 3.99 (s, 3H), 3.93 (s, 3H), 2.91 (dd, J = 19.0, 8.0 Hz, 1H),
2.77 (dd, J = 19.0, 3.5 Hz, 1H); *C NMR (125 MHz, CDCls) 6 201.0, 155.8, 151.1, 142.2 (q,
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Jor = 2.4 Hz), 130.9, 126.5 (q, Jor = 278.2 Hz), 107.8, 104.5, 56.6, 56.3, 42.3 (q, Jc-r = 29.6
Hz), 37.3 (4, Jor = 2.1 Hz); °F NMR (470 MHz, CDCl3) § -70.4; IR (KBr) v 2948, 2848,
1711, 1591, 1489, 1375, 1305, 1260, 1139, 1107, 1028, 974, 875, 698, 658, 535 cm™*; HRMS
(Q-TOF, ESI) calcd for C12H12F303" [M+H]* 261.0733, found 261.0741.

3-(Trifluoromethyl)-2,3-dihydro-1H-cyclopenta[a]naphthalen-1-one (5p):

Reaction condition-A: 60%, reaction condition-B: 32 mg (64%); White solid,;
mp = 106.9-108.3 °C; Rr (Hexane/EtOAc 85:15): 0.48; *H NMR (500
MHz, CDCls) 6 9.18 (d, J = 8.5 Hz, 1H), 8.14 (d, J = 8.5 Hz, 1H), 7.94 (d, J
= 8.0 Hz, 1H), 7.74-7.71 (m, 2H), 7.64 (ddd, J = 8.5, 7.0, 1.5 Hz, 1H), 4.18
(pd, J = 8.5, 3.5 Hz, 1H), 3.05 (dd, J = 19.0, 8.0 Hz, 1H), 2.93 (dd, J = 19.0,
3.5 Hz, 1H); 3C NMR (125 MHz, CDCls) & 202.8, 149.9 (q, Jc.r = 2.4 Hz), 136.6, 133.7, 132.4,
129.7,129.2, 128.3, 127.9, 126.5 (q, Jc.r = 278.7 Hz), 124.4, 123.4, 42.7 (q, Jc.r = 29.7 Hz), 37.6
(9, Jor = 2.2 Hz); 19F NMR (470 MHz, CDCls) & -69.7; IR (KBr) v 2973, 2933, 2854, 1711,
1572, 1512, 1351, 1266, 1160, 1106, 943, 835, 764, 685, 658, 578 cm™; HRMS (Q-TOF, ESI)
calcd for C14H10F30* [M+H]* 251.0678, found 251.0689.

N-Methoxy-2-methyl-N-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (6aa):

63 mg (83%); White solid;, mp = 101.5-102.7 °C; Rr

5}LN,OM8 (Hexane/EtOAc 60:40): 0.76; 'H NMR (500 MHz, CDCls) §
Fsc)\)l\@ 7.90 (d, J = 8.0 Hz, 2H), 7.34-7.29 (m, 4H), 7.23-7.17 (m, 2H),

v | 576 (bs, 1H), 3.92 (dd, J = 17.5, 10.5 Hz, 1H), 3.44 (bs, 3H),

6aa 3.24 (d, J = 17.5 Hz, 1H), 2.43 (s, 3H), 2.35 (s, 3H); *C NMR

(125 MHz, CDCl3) § 193.7, 172.4, 145.0, 135.9, 134.1, 133.6,
130.5, 129.8, 129.7, 128.4, 127.0, 125.3, 124.9, 63.8, 54.5, 33.2, 21.9, 19.3; 19F NMR (470
MHz, CDCls) & -72.8; IR (KBr) v 3066, 2948, 2920, 1680, 1605, 1413, 1363, 1341, 1297,
1282, 1230, 1181, 1126, 1008, 816, 755, 645, 590 cm™; HRMS (Q-TOF, ESI) calcd for
CaoH21FsNOs™ [M+H]* 380.1468, found 380.1479.
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2,2,2-Trifluoroethyl-4-methylbenzoate (7a):
16 mg (37%); Light yellowish oil; Rr (Hexane/EtOAc 85:15): 0.70;
o IH NMR (500 MHz, CDCls) & 7.97 (d, J = 8.5 Hz, 2H), 7.27 (d, J =
[: :l e 8.0 Hz, 2H), 4.68 (g, J = 8.5 Hz, 2H), 2.43 (s, 3H); 13C NMR (125
7a MHz, CDCI3) 6 165.1, 144.9, 130.2, 129.5, 125.8, 123.3 (0, Jc-r =
275.4 Hz), 60.8 (g, Jc-r = 36.2 Hz), 21.9; F NMR (470 MHz,
CDCl3) 6 -73.7; IR (KBr) v 2970, 2929, 2860, 1738, 1681, 1614, 1444, 1413, 1297, 1258, 1172,
1109, 1025, 973, 839, 751, 690, 655, 569 cm™; HRMS (Q-TOF, ESI) calcd for CioH10F302"
[M+H]* 219.0627, found 219.0643.

4,4, 4-Trifluoro-3-(methoxyamino)-1-(p-tolyl)butan-1-one (8a):
23 mg (44%); Yellowish brown oil; Rr (Hexane/EtOAc 85:15): 0.50;

MeOdL
“TNH o IH NMR (500 MHz, CDCls) & 7.88 (d, J = 8.5 Hz, 2H), 7.28 (d, J =
F3C)\/k© 8.0 Hz, 2H), 6.17 (s, 1H), 4.08-3.97 (m, 1H), 3.59 (dd, J = 18.0, 10.5
8a e | Hz, 1H), 3.50 (s, 3H), 3.13 (dd, J = 18.0, 3.0 Hz, 1H), 2.43 (s, 3H);

13C NMR (125 MHz, CDCl3) § 196.1, 145.0, 133.8, 129.6, 128.4,
125.8 (g, Jor = 279.6 Hz), 62.5, 58.0 (q, Jer = 28.6 Hz), 33.0, 21.8; °F NMR (470 MHz,
CDCls) 5 -73.5; IR (KBr) v 3382, 3036, 2945, 2817, 1683, 1609, 1409, 1358, 1302, 1275, 1169,
1136, 1041, 986, 812, 759, 667,587 cm; HRMS (Q-TOF, ESI) calcd for CioHisFsNO2*
[M+H]* 262.1049, found 262.1063.

4,4, 4-Trifluoro-1-(p-tolyl)-3-(2,2,2-trifluoroethoxy)butan-1-one (9a):

Fe N0 o 31 mg (49%); Yellow oil; RF (Hexane/EtOAc 85:15): 0.61; *H
FSC)\)‘\@ NMR (500 MHz, CDCls) & 7.86 (d, J = 8.5 Hz, 2H), 7.29 (d, J =
e | 80 Hz, 2H), 4.61-4.54 (m, 1H), 4.20 (dd, J = 8.5, 2.5 Hz, 1H), 4.17

% (dd, J = 8.5, 3.0 Hz, 1H), 3.52 (dd, J = 18.0, 9.5 Hz, 1H), 3.17 (dd, J

= 18.0, 2.0 Hz, 1H), 2.43 (s, 3H); 13C NMR (125 MHz, CDCls) & 194.4, 145.2, 133.7, 129.7,
128.5, 124.9 (q, Jcr = 280.5 Hz), 123.1 (q, Jc-r = 276.2 Hz), 75.3 (g, Jo-r = 31.4 Hz), 70.2 (9, Jc-
r = 35.1 Hz), 38.5, 21.8; ®F NMR (470 MHz, CDCl3) & -75.1, -77.3; IR (KBr) v 3038, 2954,
2932, 2861, 1687, 1609, 1574, 1411, 1372, 1307, 1286, 1169, 1130, 1041, 967, 893, 810, 762,
682, 589 cm™*; HRMS (Q-TOF, ESI) calcd for C13H13FsO2" [M+H]* 315.0814, found 315.0826.
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Procedure for reaction of o-toluic acid (10a) with 2a:

e ™
Me
Me O o] 2 Me o
A [RhCp*Cly]»(1.5 mol %) O
OH FsC KOAc (150 mol%) ’
+ +
solvent, 120 °C, 20 h
H Me CF;
CF3

10a 2a 4aa Me 5a
solvent: DCE 34% -
solvent: TFE 12% 17%

-

Procedure for reaction in DCE: To an oven-dried sealed tube charged with a stirring bar were
added o-toluic acid 10a (27.2 mg, 0.20 mmol, 100 mol %), (E)-4,4,4-trifluoro-1-(p-tolyl)but-2-
en-1-one 2a (42.8 mg, 0.20 mmol, 100 mol %), [RhCp*Cl2]2 (1.9 mg, 3.0 umol, 1.5 mol %) and
KOACc (29.4 mg, 0.30 mmol, 150 mol %) in 1,2-dichloroethane (0.2 mL, 1.0 M). The reaction
mixture was allowed to stir at 120 °C for 20 h. After cooling at room temperature, the reaction
mixture was evaporated and the residue was purified by column chromatography to provide 4aa
(34%).

Procedure for reaction in TFE: To an oven-dried sealed tube charged with a stirring bar were
added o-toluic acid 10a (27.2 mg, 0.20 mmol, 100 mol %), (E)-4,4,4-trifluoro-1-(p-tolyl)but-2-
en-1-one 2a (64.3 mg, 0.30 mmol, 150 mol %), [RhCp*Cl2]> (1.9 mg, 3.0 umol, 1.5 mol %) and
KOACc (29.4 mg, 0.30 mmol, 150 mol %) in TFE (0.2 mL, 1.0 M). The reaction mixture was
allowed to stir at 120 °C for 20 h. After cooling at room temperature, the reaction mixture was
evaporated and the residue was purified by column chromatography to provide 4aa (12%) and 5a
(17%).
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Procedure for scale up reactions:
N-Methoxy-2-methyl-6-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide (3aa):

( N\
Me O
Me Q Me [RhCp*Cly]; (0.5 mol %) OMe Me
NaOAc (20 mol %) N
NHOMe + F3C = s H
DCE, 80 °C, 20 h
H
0 CF; O
1a 2a 3aa
88%
\ J

Procedure: To an oven-dried sealed tube charged with a stirring bar were added N-methoxy-2-
methylbenzamide 1a (495.6 mg, 3.0 mmol, 100 mol %), (E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-
1-one 2a (642.6 mg, 3.0 mmol, 100 mol %), [RhCp*Cl2]> (9.3 mg, 15.0 umol, 0.5 mol %) and
NaOAc (49.2 mg, 0.6 mmol, 20 mol %) in 1,2-dichloroethane (15.0 mL, 0.2 M). The reaction
mixture was allowed to stir at 80 °C for 20 h. After cooling at room temperature, the reaction
mixture was evaporated and the residue was purified by column chromatography to provide N-
methoxy-2-methyl-6-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide 3aa (1.00 g, 2.64
mmol, 88%).

7-Methyl-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one (4aa):

( N\
Me O Me [RhCp*Clyl, (x mol %)
NHOMe KOAc (150 mol %)
+ FaC >
A DCE, 120 °C, 20 h
H 0
1a 2a
x=15,73%
L x=0.5, 49% )

Procedure: To an oven-dried sealed tube charged with a stirring bar were added N-methoxy-2-
methylbenzamide 1a (495.6 mg, 3.0 mmol, 100 mol %), (E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-
1-one 2a (642.6 mg, 3.0 mmol, 100 mol %), [RhCp*Cl.]. (27.8 mg, 45.0 umol, 1.5 mol %) and
KOACc (441.6 mg, 4.5 mmol, 150 mol %) in 1,2-dichloroethane (3.0 mL, 1.0 M). The reaction
mixture was allowed to stir at 120 °C for 20 h. After cooling at room temperature, the reaction
mixture was evaporated and the residue was purified by column chromatography to provide 7-
methyl-2-(4-methylbenzoyl)-3-(trifluoromethyl)-2,3-dihydro-1H-inden-1-one 4aa (727.8 mg,
2.19 mmol, 73%).
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Synthesis and characterization of 12ia:

(0]
H,OMe Me . =
O O TsO
S \/\F
CF3 O

3ia 1

[RhCp*Cly]5 (2.5 mol%)
AgBF4 (10 mol%)

OTs

F A
(0]

- N,OMe Me
CsOPiv (100 mol%) O H O
Ca(OH), (100 mol%)

HFIP (0.2 M), 40 °C, 24 h

CF; O
12ia

52%

To an oven-dried sealed tube charged with a stirring bar were added N-methoxy-2-(1,1,1-
trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide 3ia (36.5 mg, 0.10 mmol, 100 mol %), 2,2-
difluorovinyl tosylate 11 (35.1 mg, 0.15 mmol, 150 mol %), [Cp*RhCl2]> (1.5 mg, 2.50 umol,
2.5 mol %), AgBF4 (1.9 mg, 10 umol, 10 mol %), Ca(OH). (7.4 mg, 0.10 mmol, 100 mol % )
and CsOPiv (23.4 mg, 0.1 mmol, 100 mol %) in HFIP (0.5 mL, 0.2 M). The reaction was
allowed to stir at 40 °C for 24 h. After cooling at room temperature, the reaction mixture was
evaporated and the residue was purified by column chromatography to provide (Z)-2-fluoro-2-(2-
(methoxycarbamoyl)-3-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)phenyl)vinyl 4-
methylbenzenesulfonate 12ia (30 mg, 52%).

(2)-2-Fluoro-2-(2-(methoxycarbamoyl)-3-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-
yl)phenyl)-vinyl 4-methylbenzenesulfonate (12ia):
30 mg (52%); 112.0-114.8 °C; Rer
o (Hexane/EtOAc 60:40): 0.55; *H NMR (500 MHz, CDClz) & 10.30
O H'OM Me | (s, 1H), 7.89 (d, J = 8.5 Hz, 2H), 7.81 (d, J = 8.5 Hz, 2H), 7.40-7.36
(m, 5H), 7.27 (d, J = 7.5 Hz, 2H), 6.84 (d, J = 19.0 Hz, 1H), 4.17
CF:; (m, 1H), 3.92 (dd, J = 18.5, 11.5 Hz, 1H), 3.89 (s, 3H), 3.63 (dd, J =
18.5, 3.0 Hz, 1H), 2.46 (s, 3H), 2.41 (s, 3H); 3C NMR (125 MHz,
CDCl3) 8 196.7, 165.6, 149.1 (d, Jc-r = 254.9 Hz), 145.9, 145.8, 134.4, 133.2, 132.7, 132.2,
130.2,129.7, 128.9 (d, Jc.r = 22.9 Hz), 128.5, 128.4, 128.4, 126.0 (q, Jc-r = 278.6 Hz), 121.6 (d,
Jor = 13.4 Hz), 64.3, 41.4 (q, Jcr = 29.7 Hz), 38.4, 21.9; 19F NMR (470 MHz, CDCls) & -69.2,
-118.5; IR (KBr) v 3255, 2927, 2855, 1689, 1670, 1606, 1448, 1381, 1267, 1194, 1180, 1162,
1119, 1085, 1052, 885, 837, 815, 750, 687, 661, 552 cm™; HRMS (Q-TOF, ESI) calcd for
CasH26FsNO6S* [M+H]* 580.1411, found 580.1423.

White solid;, mp =
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Synthesis and characterization of 14ia:

HOAc (50 mol%)
DCE: Acetone (0.1 M)
rt, 12 h

NHOMe
[RhCp*Cl,], (2.5 mol%)
CsOAc (30 mol%)

Me
3ia 13

To an oven-dried sealed tube charged with a stirring bar were added N-methoxy-2-(1,1,1-
trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide 3ia (36.5 mg, 0.10 mmol, 100 mol %), 1,4-
benzoquinone 13 (21.6 mg, 0.20 mmol, 200 mol %), [Cp*RhCl;]> (1.5 mg, 2.5 umol, 2.5 mol %)
and CsOAc (5.8 mg, 30 pumol, 30 mol %) and HOAc (3.0 mg, 50 umol, 50 mol %) in
DCE/acetone (0.5 mL/0.5 mL 0.1 M). The reaction was allowed to stir at room temperature for
12 h. After cooling at room temperature, the reaction mixture was evaporated and the residue
was purified by column chromatography to provide (4aS)-4a-hydroxy-5-methoxy-7-(1,1,1-
trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)-1,4a,5,10b-tetrahydrophenanthridine-2,6-dione  14ia (11
mg, 23%).

(4aS)-4a-Hydroxy-5-methoxy-7-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)-1,4a,5,10b-
tetrahydrophenanthridine-2,6-dione (14ia):

11 mg (23%); Light yellow solid; mp = 129.6-132.1 °C; RF
(Hexane/EtOAc 60:40): 0.21; 'H NMR (500 MHz, CDCIs) § 7.81
(d, J = 8.5 Hz, 2H), 7.52-7.47 (m, 2H), 7.24 (d, J = 8.0 Hz, 2H), 7.20
(dd, J=7.0, 2.0 Hz, 1H), 7.08 (d, J = 10.5 Hz, 1H), 6.89 (pd, J = 9.5,
14ia 5.0 Hz, 1H), 6.17 (d, J = 10.0 Hz, 1H), 5.25 (bs, 1H), 3.76 (dd, J =
17.5, 9.5 Hz, 1H), 3.71-3.62 (m, 5H), 2.73 (dd, J = 17.0, 13.0 Hz,
1H), 2.67 (ddd, J = 17.0, 5.0, 1.0 Hz, 1H), 2.39 (s, 3H); 3C NMR (125 MHz, CDCls) & 196.6,
195.1, 166.0, 147.2, 144.5, 140.3, 138.8, 134.0, 133.3, 129.5, 128.7, 128.6, 128.3, 128.2, 127.2
(9, Jcr = 278.6 Hz), 124.5, 85.7, 63.9, 46.5, 43.5, 38.6, 37.9 (g, Jc-r = 26.1 Hz), 21.8; °F NMR
(470 MHz, CDCls) 6 -68.4; IR (KBr) v 3317, 3023, 2935, 1684, 1658, 1608, 1596, 1475, 1360,
1334, 1305, 1279, 1267, 1174, 1152, 1109, 1083, 1048, 992, 885, 821, 777, 708 cm™’; HRMS
(Q-TOF, ESI) calcd for C2sH23F3NOs* [M+H]* 474.1523, found 474.1536.

543



Synthesis and characterization of 16ia:

0O
Me

O NHOMe o o [RhCp*Clol, (5 mol%) ~ FIOOCS A\ -OMe
0 AgSbFg (20 mol%) Me
3 ., THF (0.1 M)
60°C, 12 h

Me
3ia 15

CF; O

16ia
38%

To an oven-dried sealed tube charged with a stirring bar were added N-methoxy-2-(1,1,1-
trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)benzamide 3ia (36.5 mg, 0.10 mmol, 100 mol %), ethyl 2-
diazo-3-oxobutanoate 15 (18.7 mg, 0.12 mmol, 120 mol %), [Cp*RhClI]. (3.1 mg, 5.0 umol, 5.0
mol %) and AgSbFs (6.9 mg, 20 umol, 20 mol %) in THF (1.0 mL, 0.1 M). The reaction was
allowed to stir at 60 °C for 12 h. After cooling at room temperature, the reaction mixture was
evaporated and the residue was purified by column chromatography to provide ethyl-2-methoxy-
3-methyl-1-o0x0-8-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)-1,2-dihydroisoquinoline-4-
carboxylate 16ia (18 mg, 38%).

Ethyl-2-methoxy-3-methyl-1-ox0-8-(1,1,1-trifluoro-4-oxo-4-(p-tolyl)butan-2-yl)-1,2-

dihydroisoquinoline-4-carboxylate (16ia):

Ve 18 mg (38%); Light yellow semi-solid; Rr (Hexane/EtOAc 60:40):

FI00C A~ -OMe 0.55; 'H NMR (500 MHz, CDCls) & 7.80 (d, J = 8.5 Hz, 2H),
O o O e | 7.58-7.50 (m, 2H), 7.48 (d, J = 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz,

¢F, O 2H), 7.14 (pd, J = 10.0, 4.0 Hz, 1H), 4.44 (q, J = 7.0 Hz, 2H), 4.09

16ia (s, 3H), 3.81 (dd, J = 17.5, 11.0 Hz, 1H), 3.68 (dd, J = 17.5, 4.0

Hz, 1H), 2.51 (s, 3H), 2.39 (s, 3H), 1.41 (t, J = 7.0 Hz, 3H); 13C

NMR (125 MHz, CDCls) § 195.1, 167.3, 158.8, 144.3, 140.3, 138.2, 135.1, 134.1, 131.9, 129.5,
128.3, 127.3 (q, Jor = 278.6 Hz), 126.5, 124.2, 124.1, 109.9, 63.9, 61.9, 38.9, 38.1 (q, Jcr =
26.6 Hz), 21.8, 15.1, 14.4; °F NMR (470 MHz, CDCl3) § -68.9; IR (KBr) v 3015, 2947, 1687,
1663, 1582, 1473, 1371, 1322, 1305, 1294, 1256, 1177, 1113, 1083, 1048, 992, 885, 821, 777,
708 cm™; HRMS (Q-TOF, ESI) calcd for CasHasFsNOs™ [M+H]* 476.1679, found 476.1693.
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X-ray crystallographic data
Single Crystal data of 4ab (CCDC 1979536)

ORTEP diagram pf the organic compound with atom numbering scheme. (50% probability factor for the thermal ellipsoids)

No syntax errors found. CIF dictionary
Please wait while processing .... Interpreting this report

Datablock: SO4375F

Bond precision: C-C=0.0014 A Wavelength=0.71073
Cell: a=7.8478(3) b=11.3684(5)
alpha=90 beta=96.760(2)
Temperature: 182 K
Calculated Reported
Volume 1563.25(12) 1563.25(12)
Space group P21/c P121/c1
Hall group -P 2ybc -P 2ybc

Moiety formula
Sum formula

C19H15F3 03
C19H15F303

?
C38 H30 F6 06

Mr 348.31 696.62
Dx,g cm-3 1.480 1.480

YA 4 2

Mu (mm-1) 0.123 0.123
FOOO0 720.0 720.0
FOOOQ' 720.50

h,k,Imax 13,18,29 13,18,29
Nref 7609 7579
Tmin,Tmax 0.962,0.973 0.941,0.973
Tmin' 0.941

Correction method= # Reported T Limits: Tmin=0.941 Tmax=0.973 AbsCorr = MULTI SCAN
Data completeness= 0.996 Theta(max)=36.410

R(reflections)= 0.0463( 5570) wR2(reflections)= 0.1400( 7579)
S=1.054 Npar= 275

The following ALERTS were generated. Each ALERT has the format
test-name_ALERT _alert-type_alert-level.
Click on the hyperlinks for more details of the test.

-
PLAT905 ALERT 3 C Negative K value in the Analysis of Variance ... -1.171 Report
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http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkcifreport.html
javascript:makeHelpWindow(%22PLAT905.html%22)

PLAT911 ALERT 3 C Missing FCF Refl Between Thmin & STh/L=0.600 17 Report

PLAT913 ALERT 3 C Missing # of Very Strong Reflections in FCF .... 14 Note
9 Alert level G
PLAT045 ALERT 1 G Calculated and Reported Z Differ by a Factor... ~ 2.00 Check
PLATO66 ALERT 1 G Predicted and Reported Tmin&Tmax Range Identical ? Check
PLAT242 ALERT 2 Glow MainMol Ueq as Compared to Neighbors of C18 Check
PLAT434 ALERT 2 G Short Inter HL..HL Contact F1 ..F2 2.81 Ang.

1x,1-y,2-z = 3_667 Check

PLAT793 ALERT 4 G Model has Chirality at C8 (Centro SPGR) S Verify
PLAT793 ALERT 4 G Model has Chirality at C9 (Centro SPGR) R Verify
PLAT883 ALERT 1 G No Info/Value for _atom_sites_solution_primary. Please Do !

4

2

5

PLAT912 ALERT 4 G Missing # of FCF Reflections Above STh/L= 0.600 13 Note
PLAT978 ALERT 2 G Number C-C Bonds with Positive Residual Density. 19 Info
PLAT992 ALERT 5 G Repd & Actual _reflns_number_gt Values Differ by 2 Check

0 ALERT level A = Most likely a serious problem - resolve or explain

0 = A potentially serious problem, consider carefully

3 = Check. Ensure it is not caused by an omission or oversight
10 ALERT level G = General information/check it is not something unexpected

3 ALERT type 1 CIF construction/syntax error, inconsistent or missing data

3 ALERT type 2 Indicator that the structure model may be wrong or deficient
3 ALERT type 3 Indicator that the structure quality may be low

3 ALERT type 4 Improvement, methodology, query or suggestion

1 ALERT type 5 Informative message, check

PLATON version of 11/12/2019; check.def file version of 11/12/2019

Prob
Temp

-28 Y

F2

(70316)

PLATON-Dec 16 04:28:08 2019

™~
—
ul
E=N

S04375F P 1 21/c 1 R = 0.05 RES=_ O

S0
182

-68 X
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javascript:makeHelpWindow(%22PLAT911.html%22)
javascript:makeHelpWindow(%22PLAT913.html%22)
javascript:makeHelpWindow(%22PLAT045.html%22)
javascript:makeHelpWindow(%22PLAT066.html%22)
javascript:makeHelpWindow(%22PLAT242.html%22)
javascript:makeHelpWindow(%22PLAT434.html%22)
javascript:makeHelpWindow(%22PLAT793.html%22)
javascript:makeHelpWindow(%22PLAT793.html%22)
javascript:makeHelpWindow(%22PLAT883.html%22)
javascript:makeHelpWindow(%22PLAT912.html%22)
javascript:makeHelpWindow(%22PLAT978.html%22)
javascript:makeHelpWindow(%22PLAT992.html%22)

Single Crystal data of 5p (CCDC 1979537)

ORTEP digaram pf the organic compound with atom numbering scheme. (50% probability factor for the thermal ellipsoids)

No syntax errors found. CIF dictionary
Please wait while processing .... Interpreting this report

Datablock: SO4376

Bond precision: C-C=0.0018 A Wavelength=0.71073
Cell: a=9.9108(4) b=11.6061(4)

alpha=90 beta=113.481(1)
Temperature: 182 K

Calculated Reported

Volume 1095.58(7) 1095.58(7)
Space group P21/c P121/c1
Hall group -P 2ybc -P 2ybc
Moiety formula C14H9F30 ?
Sum formula C14H9F3 0 C14H9F3 0
Mr 250.21 250.21
Dx,g cm-3 1.517 1.517
YA 4 4
Mu (mm-1) 0.129 0.129
FOOO0 512.0 512.0
FOOOQ' 512.38
h,k,Imax 14,16,14 14,16,14
Nref 3357 3342
Tmin, Tmax 0.963,0.983 0.831,0.972
Tmin' 0.956
Correction method= # Reported T Limits: Tmin=0.831 Tmax=0.972 AbsCorr = MULTI SCAN
Data completeness= 0.996 Theta(max)=30.570
R(reflections)= 0.0421( 2673) wR2(reflections)= 0.1212( 3342)
$=1.038 Npar= 199

The following ALERTS were generated. Each ALERT has the format
test-name_ALERT _alert-type_alert-level.
Click on the hyperlinks for more details of the test.

-
PLAT905 ALERT 3 C Negative K value in the Analysis of Variance ... -0.033 Report
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http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkcifreport.html
javascript:makeHelpWindow(%22PLAT905.html%22)

PLAT911 ALERT 3 C Missing FCF Refl Between Thmin & STh/L=0.600 7 Report

@ plert level G
PLAT242 ALERT 2 Glow MainMol Ueq as Compared to Neighbors of C14 Check
PLAT793 ALERT 4 G Model has Chirality at C12 (Centro SPGR) R Verify
PLAT883 ALERT 1 G No Info/Value for _atom_sites_solution_primary. Please Do !

2
4
1
PLAT912 ALERT 4 G Missing # of FCF Reflections Above STh/L= 0.600 8 Note
3
2
5

PLAT913 ALERT 3 G Missing # of Very Strong Reflections in FCF .... 3 Note
PLAT978 ALERT 2 G Number C-C Bonds with Positive Residual Density. 17 Info
PLAT992 ALERT 5 G Repd & Actual _reflns_number_gt Values Differ by 1 Check

0 ALERT level A = Most likely a serious problem - resolve or explain

0 = A potentially serious problem, consider carefully

2 = Check. Ensure it is not caused by an omission or oversight
7 ALERT level G = General information/check it is not something unexpected

1 ALERT type 1 CIF construction/syntax error, inconsistent or missing data

2 ALERT type 2 Indicator that the structure model may be wrong or deficient
3 ALERT type 3 Indicator that the structure quality may be low

2 ALERT type 4 Improvement, methodology, query or suggestion

1 ALERT type 5 Informative message, check

PLATON version of 11/12/2019; check.def file version of 11/12/2019
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'H NMR, 3C NMR and °F NMR copies of all products

Tz~
cev”
695°€
biS'E
909'€
119°€
z€6'€
£56'€\
%m.m\
166'E
260°b
6ET
BT

6b1°L
boT'L
6L1°L
122
9gT’L
(ST'L
€12ad 0922
L
[44: AN
6e8° 7

9¢H'0T —

MCBBC-S02823

Me

,OMel Me

CF; O

ZT

3aa

b

0°€
1€

PIT°T
0T
0'€

Rzt

0°¢
m\mo.a
e

*60°¢

ot

T T T
9.0

-0.5

0.0

0.5

11.0 10.5 10.0 9.5

f1 (ppm)

E€IS'6T ~
§98°1C

nvm.wm
Nom.Hv/
STS'TH

wi.?\
696'TH

0St'v9 —

€12ad mom.wn/
€10ad ooﬁ.mhw
€10ad ¥1¥'LL

seg'erT
S81°5ZT
€Y LTT
64821
S/9°62T
sz8'621
785°0€T
810°T€T
S8E'EET —
620°9€T w
T0b'LET
LLS°SHT —

TvC /9T —

£60°L6T —

MCBBC-S02823

1

Me

,OMe‘ Me

CF; O

ZT

3aa

L] \l“

|

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

210

549



691°69- —

MCBBC-502823

Me

,OMe! Me

CFy O

3aa

ZT

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

€120 09Z°Z 7
€972 1
84T°L1
12€L Y
bTE LA
9€€"/
6ce° L
5€LF
99c' s
68"
b0,
sev's ]
96%"L
$0S°L
02S°Z 1
1€8°L 1
A

——

S19°6 —

MCBBC-S04572

————— 2 100€

Ph

,OMel Me

CF; O

3ba

ZT

wﬁo.m
0’1

T0°T

7E0'T

(4
T
%o.m

T0'¢C
0°¢C

- To.H

T
9.0

10.0 9.5

f1 (ppm)

S50



S6v' Ty

€10aD STv'LL

bE'STT
£eL'seT |
T/5°£2T
206°£2T 7
852821 1
SEL'8TT
ZIT'62T
6v9°62T -]
206°62T 7
652°0€T
T1SEZET
€15 EET
LTESET
0/8°6€T ]

958’1 —
9048
NNN.Q/

Dmé\
8€6'TH

PER'E9 —

€10ad £06'9L \
€10ad 091°4L W

:

F

—

[
|

658 THT
S0E°SHT

MCBBC-S04572

Sv9'99T —

8TE96T —

u

Ph

,OMe! Me

CFy O

3ba

| | il IMI

ZT

30

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

210

T+0°69- —

MCBBC-S04572

Ph

,OMel Me

CF; O

3ba

ZT

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T
40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-30

-20

-10

S51



MCBBC-S04576

€12AaD 09T/

STH'Zy
209°€ 1
809°€ 1
6E9°€ T
SP9'E |
188°¢ |
¥06°€ |
816°¢ |
T6'E |
Noo.v;
067"t 1
96T 1
80Z't 1
AT
STTY
TETH
LETY
8vTh
bSTH

T p—

997
ey

990°Z
€80°Z 1
00T°Z
1L
65T

€97°2
6L2°L1
62571
0bE" LA
SbEL
LSELA
2961~
e’
VACWAN
ceg L’

€9C°0T —

3

,OMe! Me

CFy O

3ca

ZT

o€

0T
0T
10°€
ko't

01
10'T
RETC
0T
100'C

11.0 10.5 10.0 9.5

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 0.0 -0.f

9.0

f1 (ppm)

MCBBC-S04576

¥88'T¢ —

6T+'8E
wmm.ov/

68T T

8EL V9 —

€10aD S06'9Z \
€10ad 091°4L N
€10aD €Tv°LL

90T'9TT |
LLTITT
b7 |
TLb'22T |
£5£7T2T
$0L'PTT |
£58'42T
£86b2T |
807°£2T
08t'821 ;
-

Z9T'65T
SSTTOT ~
crzzor”

¢S8S°96T —

N

L | MIMJ |

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

f1 (ppm)

S52



€8EETT-—

¥8C'69- —

MCBBC-S04576

,OMe! Me

CF; O
3ca

ZT

T T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

MCBBC-S04577

enad 09z 2 4
[

€922 ]
602711
887 1
$0E"L ]
6vS°L 1
185°21
S95°2
£95°¢ ]
11821
gz8's”

¢ST0T —

I

Br

,OMe! Me

CF; O
3da

ZT

i

Feo'e

20T
4501
Aerep

0'T
[ax4
T

0'T
Hrmo.N

Foot

2.0

T T T T
8.5 8.0

1.0 0.5 0.0 -0.5

1.5

2.5

3.0

3.5

70 65 6.0 55 50 45 4.0

9.0 7.5

11.0 10.5 10.0 9.5

f1 (ppm)

S53



€68'TC —

ZTH8e
mvw.:n/
690°2h
mmN.?\
0zs'Th

8059 —

€12ad 8069~ \
€10ad 091°£L W
€10a0 9Tv°LL

ag8eeet
SE6'PCT
655°SCT
[A°) A4S
¥8+°8¢T
08€°6CT
TPl 6CT
ObT'TET ~
8¢CeeT W
S08'€ET \
SPSLET
YEL'SPT —

¢66'v9T —

02587961 —

MCBBC-S04577

Br

,OMe! Me

CF; O
3da

ZT

l |.‘ L

30

T
100

110

T T T T T T T
190 180 170 160 150 140 130

T
200

f1 (ppm)

082°69- —

MCBBC-S04577

Br

,OMel Me

CF; O

3da

ZT

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T
40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-30

-20

-10

S54



81EZ
Tz~
LL5°€
£85°c
b19'€
619°€
616
Nvm.mW
956°€
v86'c
8ct'y
bbb
195
6Lbp
166
02s'y
812
281L
YT,
86T°¢
cees
b L
[5TL
£12ad 0922
el

96C°L
LLE°L

18€°L
T€8L
8v8°L

SPH'0T —

MCBBC-S08450

—<2 pL0'€

_.OMe ! Me

CF; O

ZT

Me

3ea

“p0g

FSO'T
0'T
10°€

ko't

40T
Hare

Hfuo.ﬁ

Ho0C

T T T T
9.0

11.0 10.5 10.0 9.5

0.0 -0.5

0.5

8.5

f1 (ppm)

$00° T2~
$98°' 177

mwm.mm/
mwﬁ.ov
OHV.O¢V
Nmo.ov\
858°0t

SLS'P9 —

€12ad £06'9L \
€10ad 09T°4L W
€10a0 Ss1v'LL

680°€CT
T4 314}
864°9CT
€65°/CT
6CC'8¢T
T1S°8¢T —
999°6CT
SLL°6CT
9¢0°0€T
60S°TET
08€E'EET
TL6°SET
8v8'8€ET
9€5°SPT

0ET" /9T —

€CT°L6T —

MCBBC-S08450

il

.OMg, i Me

CF; O

ZT

Me

3ea

i

20

50

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
200

210

S55



bt 69- —

MCBBC-S08450

_.OMe ! Me

CF; O

ZT

Me

3ea

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

(014 24
€458°€
645°€
0T9°€E
9T9°€ §
L6L°E Y
0T6°€ |
€€6°€
LY6°E
046°€
£66°E
S6EY
00’
184
9EY' v
1214
LYY

T

5069
116'9
€269
6269
980°L
Nmo.m/
€002 0922
99z ]
€87,
ov8 L~
(58,7

89G5°0T —

MCBBC-S08451

,OMel Me

CF; O

ZT

MeO

3fa

T

0'€

JO'T

80E !l

Hﬁ\/—um.ﬂ

z0 |

60°'T

=T10°'T

=00°'T

=zee|

=90z |

F00'T

11.0 10.5 10.0 9.5

3.0 25 20 15 1.0 0.5 0.0

3.5

6.0 55 5.0

6.5

8.5

9.0

-0.5

4.0

4.5

75 7.0

8.0

f1 (ppm)

S56



¢88'TC —

va.mm/
omm.mm
NNH.O¢V

mmm.ov\

L19°0b
T45°GS —
8659 —

€10aD £06'9L \
€12ad 091°4L W
€10ad ST¥°LL

v26'€TT
nmm.n:/
:m.NNH/
ovm.mmﬁ/
Sm.hﬁ/
Nﬁ.wﬁ%
825'821 7
269'621
egeEET s
LELET

109°SpT —

€¢G8'6ST —

00£799T —

9LT°L6T —

MCBBC-S08451

,OMel Me

CF; O

ZT

MeO

3fa

210 200

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

190

€59'69- —

MCBBC-S08451

,OMel Me

CF; O

ZT

MeO

3fa

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T
40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-30

-20

-10

S57



8TH'T

019°€ |
919’ |
Lb9E
€59°€ |
088°€
£06'€ p
L16°€ |
0v6'E X
v86'c
LEV B
Ebb'p \ﬂ
SSb'b

09t
vy
8Lb b
8bb
96t 1
105"t |
TR
615t
€0ad oom.m%

S9T'L
182,
16T°L
S1EL
0S€’2 ]
sses
£9€°L ]
2]
€552 1
£SS°L
128°L
8€8°, -

=i

=

€201 —

MCBBC-502824

=60°¢

w11
STT

,OMe! Me

CF; O

ZT

Cl

3ga

80°€

A
&

MMO.N
T

0°T

T T T T
8.5

-0.5

0.0

0.5

1.0

9.0

11.0 10.5 10.0 9.5

f1 (ppm)

006°TC —

oom.wm/
ovN.ov
mwv.ovV
wwo.gu\
¢16'0v

699°'v9 —

€12ad £06'9£ \

€10ad 09T°4L
€10a0 s1v'LL

T¥0°SCT
(VAaraas
18€°8¢T
¥2S'8¢T
855°6CT
8v/L'6CT
§86°6¢CT
£8870ET ~
9LTEET
E€T6PET A
VL LET
808'SHT —

€19°G9T —

6€8°96T —

MCBBC-502824

,OMei Me

CF; O

ZT

Cl

3ga

nin

210 200

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

190

S58



0CE'69- —

MCBBC-502824

,OMe! Me

CF; O

ZT

Cl

3ga

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

6Tt'C
209°€
L09°€E
8€9°€
vb9°E
92 %3
s68°¢
606°€
ze6°€ ¢
186'c
80bv
seryf
8yt
Uty
88t

680°L
90T,
€10ad 09¢°L
S9¢’L
18¢°L
00472
von.m/
9TL'L
0cLL N.
618°L
9€8°L
688°L
€68°L

TOP'0T —

MCBBC-S04573

.

,OMe! Me

CF; O

ZT

3ha

)

70'€

0T
0T
0'€

o1

=00'T
=TT
JCO'T
£€0°C
20T

o't

11.0 10.5 10.0 9.5

0.0 -0.5

0.5

1.0

f1 (ppm)

S59



SL9'P9 —

€10ad £06'9L \
€12ad 091°4L W
€10ad ST¥°LL

9SE¥6 —

6v6 42T
wD.Rﬁ/
omm.wﬁ/
685°82T
8¥/ 62T N
RE.HQ\
09T°EET
696'LET
8/T°8ET
oL 6ET

608°StT

9¢E'S9T —

618°96T —

MCBBC-S04573

_.OMe ! Me

CF; O

ZT

3ha

L

20

30

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
200

210

G9C°69- —

MCBBC-S04573

,OMe! Me

CF; O

ZT

3ha

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T
40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-30

-20

-10

S60



80v' —
109°€
L09°€
LE9°€
b€
vZ6'E
Ly6'E W
196°€
eg6e’
POS'b\
825y f
9bSp
€95°p
985°p

SS¢L
€12ad 09¢°L
TLeL
9€E’L
PSEL
89€°L
6LE°L
T6€°L
()8 4v4
LYS'L
295,
9¢8°L
w8L

LPE0T —

BBC-1174

e

¥80°'T
0T
(44

=8T1°C

oo’
Ro1C

-0.5

0.0

0.5

1.0

11.0 10.5 10.0 9.5

f1 (ppm)

BBC-1174

P8 TC —

Le8¢
mwv.ov/
90£°0%
Rm.?\
6T Tt

€459 —

€10dD 50692 /
€10ad 09T°4L W
€10a0 €1v°LL

6£0°€2T 1
YOE'STT |
096°92T 1
0€5°£2T 1
L8871 |
€14'821
£8€°6T1 1
€£9°62TH
85£°621

99T°9€T
€ES'SPT —

SL0°£9T —

2687961 —

1

,OMei Me

CF; O
3ia

ZT

l‘l J.

30

T
100
f1 (ppm)

110

T T T
150 140 130

T
160

T T
190 180

T
200

210

S61



18C°69- —

MCBBC-S06609

T T T T T T T T
-30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

T
-20

MCBBC-S06611

LET'L
€SCL
€10dd 09¢°L

9CE L F
9S€°L
69€°L

[0}
/L8€°L =
+08°L
»
O
=
o]
\

SZHoT —

19

feoz!

0°¢

zog|

10T

»SEP |

Reoe

60'p |

0.0

0.5

8.5

9.0

11.0 10.5 10.0 9.5

-0.5

f1 (ppm)

S62



6C8'TC —

os'8g
omv.?/
199'T
mww.?\
L0T°2h

€EV'P9 —
€10ad S06'9£ \

€12ad 09T°4L W
€10ad €1¥°LL

8T0°€ZT
_Vmw.mﬁ/
%H.Rﬁ/
€8t°L2T

£6£'87T
mnm.mmﬁx

6£0°0€T
6vETEET
8/9°€ET
moﬁ.wmﬂ\
8T0°StT

¥81°G9T —

9€9°S6T —

MCBBC-S06611

d

30

50

T T
130 120 110

T
140

T T T
190 180 170

T
200

210

f1 (ppm)

v0°69- —

MCBBC-S06611

CFy O

3ia'

T T T T T L A S B T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
-30 40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-20

-10

S63



T1€°C
wﬂv.N%
c09°€
809°€
6€9°€
Sb9'€
668°€
T¢6°€
SE6°E
8S6°€ ¢
vL6°E
L0S°v N\
9¢S'v F
14404
195t
€8S

0ST°Z
S9T°L
€12ad 09¢°L

S9¢L
/

18¢°L
(4ra
a4

09%°L
8L

T198°£

STE0T —

MCBBC-S08452

,OMe! Me

CF; O

ZT

Me

3ja

£20°E
50

FEO'T
0'T
T0°€

Feot

ANVOHH
e
<0'T

Ro0'z

Foo't

35 3.0 25 20 15 1.0 0.5 0.0 -0.5

4.0

85 80 75 70 65 6.0 55 5.0

9.0

11.0 10.5 10.0 9.5

f1 (ppm)

9 TT N,
$98'12 7

06€°8€
86C° 0t
ONm.ovV

mvn.ovx

S96°0t

0959 —

€12aD 906°9£ \
€12aD 09T 4L W
€10ad ST¥'LL

8GE°SCT
X4 WAA)
T¢S 8¢t
9/£°6¢CT
S6v°6CT
999°6¢T
68E'TET
6TEEET
86E°EET
£€6°0VT
S8Y'SPT

e N

89¢°L9T —

£98°96T —

MCBBC-S08452

1

,OMei Me

CF; O

ZT

Me

3ja

f1 (ppm)

S64



/81°69- —

MCBBC-S08452

,OMe! Me

CF; O

ZT

Me

3ja

T T T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

90b'Z
199°€
909°¢
169°€
coL'E
sL6'E
866'c
€10
seop
es0p 7
€657

ST19'v %
€€9'p
059t
049t

vSTLA
€10aD 092°Z
0Lz
6vEL |
€967/ 1
8LE° /1
90t/ A
T2r L
9Eb/
L9V L5
z8bL
645,
0952
4952 4
9/5°L
085/
692 1
SS9/
8L
gse's?

T T

60v°0T —

MCBBC-S08453

,OMei Me

CF; O

ZT

Ph

3ka

WLl

Feoe

Foo't
Feov

Feo't

Foo1

11.0 10.5 10.0 9.5

0.5

f1 (ppm)

S65



£98'TC —

1 72°8:13
Nm.ov/
T 0b
€96'0b

€8T

09’9 —

€10aD S06'9Z \
€12ad 09T 4L W
€10Aad €1¥°LL

£9€°STT
018'S2T
0LELTT
bLS 12T
052821
S€5°8C1
150°621 ]
£69°621
656'6CT
8/0°Z€T
ETEEET
S98'bET
968'6€1
98L°€bT
[85°SHT
000°£9T —

€88'96T —

MCBBC-S08453

1

,OMei Me

CF; O

ZT

3ka

Ph

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

190

210 200

960°69- —

MCBBC-S08453

,OMei Me

CF; O

ZT

Ph

3ka

T T T T T T T T T T T T T T T T T T T T T T T 1
-30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-
-20

f1 (ppm)

S66



T~
196°C—
899°€
v/(9'E
90L°€
T1L°€
866°'€
020t
124
8€0'v
VAV 4
6LV
€0S'v
0esv
8ESY
8SS'v

e S\

€12aD 09¢°L
9T L
£99°L
€897/
S¢8L
8L /
/88,
068°£L
€06
906
/(86°L

+0S°0T —

MCBBC-S04574

|

.OMe ! Me

CF; O

ZT

Me

3la

»€0°E
o€

¥80°T
0°€
0T

Fso'1

7S€C
0'T

Wmo.m
70°T

00'1

Foo'1

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5

9.0

11.0 10.5 10.0 9.5

f1 (ppm)

MCBBC-S04574

006°TC —
108°9¢ —
£8€°8€E
£€9°0F
858°0t
€80°'TH
Y0E TY

689°%9 —

€12dD 906°9Z \
€10ad 091°£L N
€10AaD v1v'LL

8+0°SCT
Stb'9CT
vl LT
¢8S°8¢T
[42:R 14}
96¥°6¢CT
TvL6CT
TL6°6CT
69€°CET
6/0°€ET
61S°8ET
66C° 0T
0S8°SHT

Pp1°99T —

¢C6796T
T20°L6T

L

_.OMe l Me

CF; O
3la

ZT

Me

ol

T T T T T T T T T T T T T T T T T T T T T
190 170 160 140 120 100
f1 (ppm)

210 200

110

130

150

180

S67



= 5
Lo
° ;
—
8= .
° Fo
o
B |
n
o ro
(o)}
M~
_ o
o [~
)
[
n
o Fe
s |
o | ©
O o~
[ L
o L0b'T— —————————————= Hog| "
wn o~
M 1€5°€ |
° LES'E o
FY, £95°€ Fea
' £/5°€
o .
| 8 182°€ o1 LW
o wom.mw H\mo.v m
Q 128°€ 80| o
B 0€8'€ Repere
o pb8°E o
L= £98°€ L2
= sT6'€ =
g & 086'S &
LS o o a
T~ ¥80 Fis =
~ i
o< 0T'p -
re STy | 0
6vT' 0
L8 99Ty | o
Fe
Q .
S6T°69- — F €/8°9 n
0689 ro
L3 820, L
_ Sv0°Z ° 0T | o
S o 0szL s 0T
M £10ad ooNNW Tster
§ ) ° ovsc W, "
[ My e ) oz
= 8’ = 1072 o
o e} o (e} o ®
,NH %) re \ © |
w8 ZT wOE n
© @ o o o ™ [
o
) ° |
o (@) o
= |
W (@) m (e} pt
S I S q [} o
Q_u = Q_u = [ o
m LS m 200°0T — ho1rg
@] O | 10
= L2 = re

S68



6v8'TC —

omv.wm/
hov.ov
ﬂmw.o¢V
mmw.ov\
640°TH

6v6°S5 —
SLTTI~
L6v'H9 —

€10ad S06'9L \
€12ad 091°4L W
€10a0 €T¥°LL

LT8'ETT —
Y4
00T"b2T .
£eeseT —
wmm.mmﬁ\
Qv.wmﬁ\
$£9'62T
159°TET
8e5eT
Dm.mi\
£S0°LbT
62°2ST /
66159 —

605796T —

MCBBC-S02832

(

OMe O

,OMei Me

CF; O

ZT

MeO

3ma

W

|l

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

190

210 200

809°69- —

MCBBC-502832

OMe O

,OMe! Me

CFy O

MeO

3ma

T T T T T T T
-30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-20

S69



MCBBC-S04578

886'9\

€12aD 09¢°£L

99¢’L
8L /
PE]'L
mmw.hw
S68°/

Z8€°0T —

Juu

Me

,OMei Me

CF; O

ZT

Me

3na

JO0°E
<10°€

T0°€

#60°T
T
20°€
beet

210'T
“z0't
10z

F00°'¢

Too't

30 25 20 15 10 05 0.0 -0.5

3.5

85 80 75 70 65 6.0 55 50 45 4.0

9.0

11.0 10.5 10.0 9.5

f1 (ppm)

Thb 6T\
v0S'TZ~
veg1e’

08T'TH
€0V’ Ty

vmo.ﬁ*u\
98 TH

hvm.wm/

8Tv'v9 —

€12dD 806'9Z \
€10ad 091724 W
€10ad 91¥°LL

ST0°€TT
LLEVTT
ZveseT
69b°LTT \;
TEG"8TT L
€£9°62T 7
2T6°0€T N
18H°TET
867°EET
bbb EET
STTLET
6£L°6ET
8255t T

£L0S°£9T —

890°£6T —

MCBBC-S04578

Me

,OMei Me

CF; O

ZT

Me

3na

L

40 30

50

70

e
100

110

S L R S | T
190 180 170 160 150 140 130

e
200

f1 (ppm)

S70



STH'69- —

MCBBC-S04578

Me

,OMei Me

CF; O

ZT

Me

3na

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
-20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

LT
mmm.my
S85°€ |
9T19°€ |
729°€
ST8°€
1287
106°€
pT6TE |
166°€
vg6e
€8b'b
88t \ﬁ
105"t
905+
615t ]
v2st ]
62Sv
Ws'b |
LbSP ]
095" 1
S95p )
LbL9~
LLoLy
€100 092°L
897°L

¥8T°L
0S8°2~
9982/

T1S9°0T —

MCBBC-502825

0°€
— T/T'€E

,OMei Me

CF; O

ZT

MeO.
MeO

3o0a

10°T
T0°€
Fso'1

%001
10T

—= F00'C

11.0 10.5 10.0 9.5

-0.5

0.0

0.5

1.0

f1 (ppm)

S71



188'T¢ —

sco'8e
vmm.ov/

660°9S
¥61°9S V

€95'v9 —

€12ad $06'9L \
€10ad 091724 W
€10Aad €1¥°LL

TEE'60T ~
¢TI —

6L5° €2\
0£€°STT "
955°/2T ~
SES'8TT
9/8'821
0£L°6C1
THEEET
L0L°SPT
omﬁ.miw
§59°0ST

965799T —

6CC°L6T —

MCBBC-502825

U

o

,OMei Me

CF; O

ZT

MeO
MeO

3o0a

il

50

70

T
100
f1 (ppm)

110

T
120

T T
150 140

T
160

T T
190 180

T
200

210

T¢P'69- —

MCBBC-502825

,OMei Me

CF; O

ZT

MeO
MeO

3o0a

T T T T T T T
-30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-20

S72



MCBBC-502828

€12AD 09¢°L §

L0V'T
SH9'E |
159°€ |
£89°€ |
889°€ |
£0T't |
8IT't |
€T |
£6T'b
SST'b 1
ZEEH
LEE"b A
0SE'b 1
SSEb
L9
€€
8/
16
96€"p
£TH'p
15272

—

£9T° LA
00t°£ 1
LT6L
21621
PIS L
925"
8257/
1€5°2
WS
T -
152
bS]
585°/
885°/ 1
1652
z09°2 ]
509/ 1
98/
z08' ]
L18°L
vES'L
zs8°L
zL0'8
880°8
/84701

L L

—————

)

,OMe! Me

CF3 O

ZT

3pa

F80°€

Feot

11.0 10.5 10.0 9.5

40 35 30 25 20 15 1.0 05 0.0 -05

5.0 45

85 80 75 70 65 6.0 55

9.0

f1 (ppm)

S/8'TC —

_ivh.hm
omh.ﬂv/
L10°Cy
ey
Yov ey

LL9'V9 —

€002 ¥06'9L
£I00D 097"
€10aD €Tt°2L

§89°2ZT
90Z°'SZT |
€£4°STT
LETLTT
€€H°LTT |
28 LT
900°82T |
TET'8TT |
664°82T Y

TTL0ET A

A

£04'62T ,W
990°1€T ¢
TL6'CET F
POETEET \
LO0PET

TTULSHT —

0S5799T —

S8T°L6T —

MCBBC-502828

,OMe! Me

CF; O

ZT

3pa

M

f1 (ppm)

S73



966°89- —

MCBBC-502828

,OMe! Me

CF3 O

ZT

3pa

T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

MCBBC-502829

0zr'z
Em.j/
965°€ |
£T9°€A
2£9°€1
T2L€
€64°€
£08°€~L
0€8°€
186°€
01Lb
STL P
0£L'v ]
b
€50t
992 ]
1200
vwni
68"

SE0°L
mvo.h/

=

—

€10ad 09¢°L

0LTL

owm.h\
OSQ.N\
Y4204

hvw.h\
+98°L

£88°0T —

Me

.OMe

ZT

CF; O

3ga

¥80°¢

#90'T
F80°T
o'e

o't

201
T4

0T
#20°C

Foo't

11.5 11.0 10.5 10.0 9.5

85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 0.5 0.0 -0.5
f1 (ppm)

9.0

S74



006°'TC —

P+9'8€
mmw.wm/
€90°6€
Hmm.mm\
615°6€

€S/'99 —

€12ad ¥06'9L \
€12ad 09T 4L W
€10Aad €1¥°LL

08s°¢CT
S00°S¢T
06£79¢T
TecLen
T19°8¢T
PeEP'6CT
9€L'6¢CT V
TOTEET 7
¢SO0PET \
TS6°SET
S6/L'SPT —

99T 19T —

64T°L6T —

MCBBC-502829

Me

_.OMe

ZT

CF; O

3qga

T
100 90
f1 (ppm)

110

T
120

T
140

T
150

T T T
190 180 170

T
200

210

€6£°69- —

MCBBC-502829

Me

_.OMe

ZT

CF; O

3qa

T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

S75



MCBBC-502826

€5b'T
SSS'T
265°T
€59°T
it

182°T M
1502~
1912~
bz~
0S5°C
20977
SoT°€E

(AN

Nom.m\
80z'€

989°¢ 7
60L°€ ]
geLe]
ovLE ]
188°¢
026°€ |
££6°€ 1
6
SS6°€ ]
096°¢ ]
996°€ |
616 |
86°€ 1
L66°€ 1
€00} -

=™

—rT

€12ad 09¢°L \

T0€°L 7
L1E°L /

S88°/
2062”7

89%°0T —

,OMe! Me

CF; O
3ra

ZT

yl

e1e

H,,omm

Nz
S90°E
9T'T

=0T
4801

¥P0'€

H/wﬂ.ﬁ

0'C

90°C

T T T T
8.5

-0.5

0.0

0.5

9.0

11.0 10.5 10.0 9.5

f1 (ppm)

§29'12
wom.nw
266'12
o6zvz /s
800°87
180'v€ 7
1852~
86L°Th
9T0°H

SETeEY

T1€v9 —

€10Aad £06'9Z \
€12ad 09T°£L W
€10ad STy /L

YET'STT
Hmv.mmﬁ/
Hmm.wNHW
059'8¢T \
008'6¢CT \
PIETEET
0CC9ET
L2L°SPT —

LET'BIT —

€89°L6T —

MCBBC-502826

_.OMe ! Me

CF; O
3ra

ZT

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

210

S76



LC6°L9- —

MCBBC-502826

,OMei Me

CF3 O
3ra

ZT

T T T T T T T
-30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-20

8461
186°T V

9EV' T —

98¢'€
mmm.mv
T0b°€
18L°€~
oow.m\
ST6'€

80¢°S
T1C°S

el

£0QD 0972~
€67°L 7
60€°L
9/8'L~,
z68°L”

+¢6'0T —

MCBBC-502827

Me

_.OMe

ZT

Me

CF; O

3sa

|

F00°€

0°€

g0z
0T |

0'€

o1}

00|

F00'¢

Ho0'T

-0

11.5 11.0 10.5 10.0 9.5

8.0 7.0 6.5 6.0 50 45 3.0 2.0 1.0 05 0.0

8.5

9.0

1.5

2.5

3.5

4.0

5.5

7.5

f1 (ppm)

S77



T9v'+9 —

€10ad S06°92 /
€10ad 09T°4L W
€10ad €1v°LL

61T €CT
SETECT
€96'vCT ~

98T°LTT ¢
£85°8C1T
[ALRT4!
957621
78T €ET
Qm.wmﬁ\
ST8'SHT

€€8'G9T —

YbL (6T —

MCBBC-502827

\

Me

.OMe
3sa

ZT

CF; O

Me

30

50

60

90

T T
130 120 110

T
140

T T T
190 180 170

T
200

210

f1 (ppm)

€4L°0L-—

MCBBC-502827

Me

.OMe

ZT

Me

CF; O

3sa

T T T T T T T T T T T T T T T T T T T T T T T 1
-30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-
-20

f1 (ppm)

S78



MCBBC-502830

€12aD 09¢°L
mwm.m%

beeET~
[l

mmv.m
Nw¢.m W
LI
988°€

T€6°E
SE6°E
¢S6°€

TL6°€

089°5~
s’

(44w
8ETL

T0€°L
0zEL T
9ge’L /
6982~
988's 7

€59°0T —

+IT'€
00°€

0¢

Wwo.ﬁ

c0°€

Feo'T

/90T
500°¢
10

F00'¢

Foo'1

11.0 10.5 10.0 9.5

-0.5

0.0

0.5

20 15 1.0

2.5

40 35 3.0

5.0 45

85 80 75 70 65 6.0 55

9.0

f1 (ppm)

TIE T~
$06'17 7

145°L€
mﬁ.ov/
£6€°0b
ms.ov\
T+8°0b

04S8'$9 —
€12AaD 906°92 \

€10aD 09T°£LL N
€10ad v1v°LL

ovm.NNH
Noo.mmﬁ
Hmm.mNH /
ogcLea

$99°8¢T —

yect
Sv/'6¢T
T90°€EET
LLEEET \
69T°6€T
L6’ TYT
649°SPT

TOE'S9T —

£L90°L6T —

MCBBC-S02830

L

50 30

70

—
100
f1 (ppm)

110

T T T T T T T T T
190 180 170 160 150 140 130

-
200

210

S79



68C°0L- —

MCBBC-5S02830

T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

T
9/0°€ \S
980°€
885°€
v65°€
sz9'€
1€9°€
S26°€
Qm.m/
196'€
v86°€ /
865t
£09'p
919t 7
29t
1297 7
5€9' ]
6£9'
T59'p |
SH9'p |
259t |
£59') |
mwoi
529 ]
789
€100D 0922
S/TLN
stecf
vee s
0s€'s ]
s8e ]
0zs°2 ]
SES°L
SHS/ ]
985/ 1
57821
we?

—in(

——r

MCBBC-S06632

.Me i Me

CF; O
3ua

ZT

F60°€

Feo'e

o't

koot

f1 (ppm)

S80



(58T —
058'92 —
€5€°'8€
Em.mm/
EIE0b
bES O
bSL 0p

[ ZAN 4

€10ad S06'9Z \
€10ad 09144 W
€10ad €Tv°LL

¥8b'STT
628'9Z1
60£°L21
adg:rad\s
£€9'821
068821
£59'6Z1
6£6'621
SL70€T
bbS EET
219'6€1
zZ0€'spT

696'69T —

¢59°96T —

MCBBC-5S06632

t

_Me i Me

CF; O
3ua

ZT

20

30

T
100
f1 (ppm)

110

T
140

T T T T
190 180 170 160

T
200

210

97°69- —

MCBBC-S06632

.Me l Me

CF; O
3ua

ZT

L e e B e B B LS L
-110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

T
-100
f1 (ppm)

— T T T T T T T T T T T T T T
-20 -30 -40 -50 -60 -70 -80 -90

-10

S81



156°0
9960
186°0
0Zh'T
PEV'T
6bv'T
vob'T
6/V°'T
veb'T
€€9'T /

AEN!
2991
LL9°T

269°1
0Tr'z—
b0S'€
9bG'E
€86°€
685°€
619°€
se9'€
016'€
€€6'€
Qm.mN
696'€
199'b
989y °f
zoLy
2Ly
SbLb

SS¢TL
€12aD 09¢°£L
TL0°L
60€°L
€€eL
1424
€LE°L—
€9,
8/Y'L
96v°£L
€18,
bES'L
€pSL
LT8°L
br8L

BBC-1277

s

Bui Me

CF; O

n
N/

T

3va

7

F90°€
£80°C
1T
Feo'e

0'¢

0'T
FEO'T

Foo't

0T
Feoe

T0°¢C

30 25 20 15 10

3.5

95 90 85 80 75 70 65 6.0 55 50 45 4.0

10.0

f1 (ppm)

b68°ET —
¥8E0T\
0€8°12 —
159°'1€
9TE"8€E
mﬁm.mm/
19z°0b
z8v°0p
£€0L°0

€26°0F

€12aD S06°9Z \
€10ad 091°£L N
€10AD €Tv°LL

06z'€21 )
915°S71 |
SES9ZT |
Tl LTI
STH'82T Y
£65°87T -
58'8271 7
vz9'62T
268'62T 1
896'62T 1
L2208
685°€€T |
T08°6€1 “
0TZ'SHT

——

202691 —

£8€796T —

BBC-1277

Bui Me

CF; O

n
Nz

T

3va

f1 (ppm)

S82



¥8C°69- —

MCBBC-S06607

Bul Me

CF; O

n
N/

T

3va

T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

==

€10aD 09Z°2
ue's
887"
L1E°L]
e
vse L]
18€°2 ]
vai
6E°L

VAL WA
655°L 1
251
125
s8/°L]
68221
1082

T

908°L
608°L

e

BBC-1278B

.Bn i Me

CF3 O
3wa

ZT

-

=

H0'€

Ho0'T

Ho'T

0'T
TT
TT

0°¢
H/No.ﬂ
TC°S
M/MN.N
H/ 0T

(4%

f1 (ppm)

S83



8¢8'TC —

TLT°8¢E
ﬁmo.ov/

€12aD 906'9Z \
€10ad 091724 W
€10Aad ¥1v'LL

S9Z°€2T 1
€6b°52T
§56°92T
€422 |
6TL°LTT A
190°82T Y
06£°82T
185'82T
£84°8T1 ]
£08'82T
£65°62T
L¥6'62T ]
NS.omi
1Oz TET |
TSSEET |
eSv8ET |
L6T6ET |
SOT'SbT

981°69T —

T

———

€€C96T —

BBC-1278B

.Bn ! Me

CF3; O
3wa

| | || 1ML

ZT

30

50

T T
130 120 110

T
140

T T T
190 180 170

T
200

210

f1 (ppm)

<LT°69- —

MCBBC-S06608

.Bn i Me

CF; O
3wa

ZT

L e e B e B B LS L
-110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

T
-100
f1 (ppm)

— T T T T T T T T T T T T T T
-20 -30 -40 -50 -60 -70 -80 -90

-10

S84



ST8° T\
088'T 7
o261/
0v0'C

26z’

SoT°€
wee V
FETR
wa.mW
049°€
¢9L°€ \

899'v ~
sSLY

0£T°L
T L
€12aD 092"/
6LT°L1
$82°L
Y6T°L ]
662°L1
S0€°£7
L0E° LA
AT\
02€°L
zeeL
ope L]
z5¢€L
8se’/ ]
79€°L ]
1957/ 1
YLE L]
6LEL ]
005°Z ]
S15°¢ ]
L08°2 ]
veg

—

BBC-1276

Me

CF; O

3xa

J

250'T
Foe

Fso€

Feoe

0'¢
0°C

Foo't

/50T
£€0°C
ot

0'T
fo6'T

30 25 20 15 10

3.5

95 90 85 80 75 70 65 6.0 55 50 45 4.0

10.0

f1 (ppm)

BBC-1276

LLLTTA
6TLbT~
vezor

owﬁ.mm/
825°0p

chz-opS
oom.ovx
vwﬁ.:V\

oom.mv\

bSe6b

€10dD 50694 \
€10ad 091°£LL N
€10AD €Tv°LL

ceooct
860°LCT
£96°LTT
TSC8¢T
81€'8¢T
S¢h'8CT
60v°6CT
L6V°6CT
€6S°CET
€68°EET
00C°6€T
SSPPPT

618'89T —

S6Lv6T —

A

f1 (ppm)

S85



0+S'89- —

MCBBC-S06606

T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

MmN
0 ¥
R X
< <
e

I

€10ad 09z°,
e
eces |
e |
Rmi
8Th'L
56521
£09°2
879°/
vz9
$0L°L 1
£28°L ]
b8

MCBBC-S06635

Me

NH,

CF; O

3ya

= Fso'e

= Ho1

J H0'T

< [eot

Frot

ST
120°€
7b0'T
2z0°1

0'C

f1 (ppm)

S86



988'TC —

ovm.mm/
nwm.ov
8810t V

mon.ovw\

6¢6'0

€10ad £06'9L \
€10ad 09T°£L W
€10ad STy /L

06v°S¢T
T198°9¢T
9TL°LTT
6C'8CT L
€99°8CT ¢
166°8¢CT
099'6¢T
YLEOET
T96°0€T
08b'€ET
+8G'8€ET
reESPT

8C¢H'TLT —

£95°96T —

MCBBC-S06635

(

Me

NH,

CF; O

3ya

20

30

T
100
f1 (ppm)

110

T
140

T T T T
190 180 170 160

T
200

210

092°69- —

MCBBC-S06635

Me

NH,

CF; O

3ya

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T
-40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-30

-20

-10

S87



T9v°C ~
945'C

LS8
€98'v
S/8'Y
88t
€68t
006t
L16'p
[4a4

€10aD 092°L
9T,
687°L
LSE'L
€LeL
1952
Rm.m/
065, F
8092/
690°8
98087

MCBBC-S04586

—2 220'€

0'T
0'T

00T
"60'2
Borz

F50'¢

0.5

1.0

1.5

2.5

3.5

5.0

7.5

8.5

9.5

T
10.0

f1 (ppm)

MCBBC-S04586

¥8+°8T —
[44 0 Y

T0T'SP
€EESY
/9SSt
66/°St

1987/ —

€12AaD 806'9Z \
€10ad 091°2L W
€10ad 91¥°LL

SPO'ECT
bSt et
09¢°'S¢T

UY'LTT
mmm.mﬁ/
wwo.mﬁ/
€95°0€T ~
000°ZET T
Hmo.mﬁ\
zeTeeT
nmm.mmﬂ\
mNm.oE\
£EP'SHT
809°/tT
929'/¥1
£49°/bT

966°06T —
018'96T —

Me

4aa

30

50

70

T
100

110

T T T T T T T
190 180 170 160 150 140 130

T
200

f1 (ppm)

S88



868'89- —

MCBBC-S04586

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

raard
SEP'C V

s88'v
mmm.v/
8205 ¢
£K0'S
Bo.mN
zLo's
€00 09Z°L
T0€°L
9TEL
seeL
00b'2
Szh'L
obbL 4
62LL
SbLL
092t
8LLL
€6L°L
szo'8
0'8

0€T'ST —

MCBBC-S00745

6.2:1)

4ba (keto:enol

—
—
w TZL~
S— 6’
[ —— 0T Lo
0'T
0T Lo
0'¢
o
-
-_
r— Q
&
N o~
= Y
(2]
-
<+
-
(M
0£T'ST — Aﬁwﬂ.o
(=)
o

e

90T
91°0

T'C
6’y
0'T

0°T

H,mo.ﬁ
0'Z

f1 (ppm)

S89



MCBBC-S00745

£98°TC—

99T'SH
66€£°St
£€9°Sh
+98°St

89/°(S —

€10ad £06'9L \
€12ad 091°4L W
€10a0 ST¥°LL

€20°€2T
8€¢'STT |
766'STT
£5b°22T
Z10°821 A
pri o |
9WE6TTE
855°62T —
v250€T/f
SHLTET
me.Nmi
EOTEET |
OETSET |
SPT'LET

690°€vT ]
$9E"SHT |
So.wvi
860°8YT

=

———

9S0°T6T —
ST6'v6T —

Me

4ba

T T T T T T T T T T T
190 180 160 140 120 110 90

210 200

100
f1 (ppm)

150 130

170

/8289~
S0z 29-7

MCBBC-S00745

Me

4ba

T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

S90



MCBBC-S00746

9EL T~
977

¥68'%
616'%
6€6'v
Sv6'v
66’V
¥c0’s
8€0°S
€50°S
890°S
0ST°L
L9T°L
¥8T°L

ooez If
ssef

080°ST —

5:1)

4ca (keto:enol

— O
0T
!M%S o~
= cor1|
i .
0| o
wO
=y
.
Rag:
g
-
w3
-
[«
o
w5
080'ST— Awom.o =

F19°€

JO0'T
=50'C
2011
20"

"oz

=

f1 (ppm)

YE6'TC —

859°St
£68'SH
L2179
6SE9

185 —

€10ad S06°94 \
€10ad 09T°4L W
€10ad €1¥°LL

PETLTT
€8T LTT
T199°C¢t
T10°€CT
SPO'ECT
96S°€CT
oozect
€68'vCT
L0T°LCT M
CE9'6CT
609°0€T 7
cLLTET
G96°LET \
TE0'8ET
S0L°SbT \
¢SS°8bT
PP 83T ~
9vS°09T

S0C°06T
90T ¢6T
TZreet

MCBBC-S00746

4ca

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
200

210

S91



TS PTT-~
68b"CTT-

Sb8'89-
088'29- 7

MCBBC-S00746

T T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

gev'e
65t°2
SS8'% |

198'% 1
££8'%
088'% ]
2681 ]
86811
9T6'% |
v26'p
086t
0£6'7
986'%
100°S
S10°'S
100D 09Z°Z
€82,
862,
60<Z
6vEL
s9g'L~,
THs'L
8552
5£9'2
0592
9992
zeLL
508
vL0'8

(=

¢60°ST —

BBC-1329

4ea (keto:enol = 11.1:1)

1l

e

¢60°ST —

Fe00

B

-

f1 (ppm)

Z0'T
0T
10

+10'C
£0'C
g0t
002

f1 (ppm)

S92



BBC-1329

S8T'TT~
606’127

STV'Sh
6+9°SH
£88'SH
L1T°9
8+0°8S
790°'8S V

€12aD 906°92 \
€10Aad 09T°£L W
€10ad v1v°LL

€€0’eeT
¢60°S¢T
LYTSTT
9T1/'9¢T
T9v°LCT
99€'6¢T
08S°6¢T
€49°6CT >
PIS0ET
OTT'EET A
mmm.mMH\
wMNNMﬁ\
TSP 0bT
00v" PP T
28448
eV PPT
SSP'vPT
€TV’ SPT

+S8°06T —
8907961 —

20

30

50

110

T T T
150 140 130

T
160

T T
190 180

T
200

210

f1 (ppm)

690°69- ~.
€26'29-7

MCBBC-S00750

4ea

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

S93



MCBBC-S00749

09b'Cc —

0p8'E~
108"t
L08F
0z8't
978
8£8°t
vb8'
958
798t
L£6'p
€b6'b
L9T°L
UL

€10ad 09¢°L

687°L
S62°L
LOEL
zeL
0S€°L
99€°L X
9L~
65927
€50°8~,
02087

Me

4fa

=20'¢

=10°€

rSO0'T
0T

=00°T
2507

0'Z
€01

0.5

1.0

1.5

4.5 3.5 3.0 25

f1 (ppm)

6.5

7.0

8.5

9.5

MCBBC-S00749

P16°'1C —

z81'SH
Dv.mv/
259'sk 7
ol
998'55\
69€'85

cecss

€12aD S06'9Z \
€10ad 091744 W
€10ad €1¥°LL

v/LP'90T —

peoeeT
vmo.mﬁ/
mvm.mﬁ/
09221\
608'£2T ~
865°62T 7
5,961
L6V°0ET
680°€ET
sz 25T
T2L°6€T
mmn.mmi
LSL'6ET |
SLL6ET |

va.mi\

¥9E' 19T

= o h

96£°06T —
¢/L6°S6T —

Me

4fa

f1 (ppm)

S94



98C°69- —

MCBBC-S00749

Me

4fa

-100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -20(

T
-90

-30

f1 (ppm)

Sov'z
mmmé/
6/8'% |
2687 |
868"} |
016 |
916') |
826'%
YE6'E |
£56'
656\
266'% ¥
900'S
120°S

S€0’'S

98€°L

€10ad OWN.R/
NNMNV

600°ST —

MCBBC-S05344

2.8:1)

4ga (keto:enol

f1 (ppm)

FS6°€

T0°T
T0°T
€0

L0
Jeo
TT
0'€

M/moﬂo

f1 (ppm)

S95



Y6 T,
ss6' 1z’

S8E'SH
[44°h14
8G98'St
+60°9t

ZvT'85 —
€10aD 506°92

€150 091°£L

€0aD €14 2L

z0L2et
8/8'€7T |
L1621
196421 |
£€85°921 1
TET'£2T 1
$59°/2T |
€87°82T
£0€°82T |
0S€°62T |
bLb 62T
9/9°62T Y
HSS 0T
€T6°TET -
95£°ZET
S96°EET —
8/0°9€T
8LE°9€T
z189¢eT ]
€87°LET
ZpT 0T
88t 2t 1 |
£90°SHT
980°StT |
6vL°SHT "

PpS9LT —

rrr—

=T

SL0°06T ~.
T66°€6T ~
269°'v61 7

MCBBC-S05344

70 50 30

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

210

096°89-
602°19-7

MCBBC-S05344

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T
-40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-30

-20

-10

S96



Yo —

9€8'y
[44: a4
¥S8'y
198+
€L8'v
648
1681
L68'Y
404
T1€6'V

€8s
69€°L
VIS
ovsz/
7208
€08
8€0'8
zv0'8
150°8
60'8
£60°8

€10ad 09¢°L /

MCBBC-S00753

= 60T
zo't

*0'C
=60°T

/80°€
00T

0.5

25 20 15 1.0

3.0

3.5

4.0

95 90 85 80 75 70 65 60 55 4.5
f1 (ppm)

10.0

MCBBC-S00753

¥S6°TC —

LLS°SY
€18'Sy
6v0°9t
989t

9€L°(S —

€12ad S06'9Z \
€10ad 091724 W
€10ad €1¥°LL

678°S6 —

029'22T
9€8'bTT
150221
02'8T
997°621
6£9'6CT
SbS 0ET m
[8L°TET \
STTET
€65 LET
pesvor f
62L°SbT
Z1T9bT
0£T°9bT

STT'06T —
8t v6T —

f1 (ppm)

S97



88°89- —

MCBBC-S00753

T T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

vov'c —

816t
S¢6'v
£E6’Y
6£6'Y
956t
€96t
Y6V
086t
€10ad 09¢°L
SSEL
cULEL
T€SL

©
N

t N
N
L

—

940°ST —

MCBBC-S04585

6.7:1)

4ia (keto:enol

9/0°ST — »_ Fsto

—

f1 (ppm)

=10°€

T0°¢C
Yoo
0T
Mmm.ﬁ
0°C

f1 (ppm)

S98



MCBBC-S04585

Tv6'1C —

8T/'Sh
¢S6°'Sh
L8T°9%Y
1Y4a4°i4

€LL°LS—

€12ad mom.wm/
€12ad ooﬁ.hhw
€10ad €1¥°LL

696°CCT
€8T°SCT
0TC'S¢t
¢60°LCT
96€°LCT
609°6¢T
S8/°6CT
LL070€ET
0SS'0€T
€E0TEET O
Y9L'SET ~
6C0°9€T 7
0TS'SPT
SE6'9PT
mmm.wvﬁw

vL6°9bT

089°06T —
¢86°G6T —

30

50

70

T
100

110

T T T T T T T
190 180 170 160 150 140 130

T
200

f1 (ppm)

888'89- .
cLL19-7

MCBBC-S04585

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T
-40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-30

-20

-10

S99



85H°T~\
sisc”

€38t
098’
U8y
8.8
068t
L68'Y
€16'v
616'%

€10ad 09¢°L
SeEeL
e L
0S€EL
a9eL
&

¥9S°L
059°L
999°L
950°8
cL0°8

80T'ST —

BBC-1330

7.7:1)

4ja (keto:enol

80T'ST — Aw Fro

T T
13 12 11
f1 (ppm)

14

15

16

MWO.H
0'T

»#€0°€

f1 (ppm)

[4{ RN
otv'ze”

855G
164°St
vmo.wv\
LST9Y

856°/LS —

€10ad 906'9Z \
€10ad 09T°4L N
€10ad ¥Iv°LL

ceoect
8T0°SCT
pET'SCT
T /2T
8vv'LCT
v/S°6CT
T99°6¢T
9€S°0€T
68C°TET Nt
LCTEET T
P0S'EET \
POY ST
9LE YT /
P6E’LYT
[4A8rA4)
62V LYT
SL9°LYT

656°06T —
LEV'S6T —

BBC-1330

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
200

210

S100



T T
-170 -180 -190 -200 -210 -2

-160

-150
L

Uyt — F00°€

-110 -120 -130 -140

-100
f1 (ppm)

96"
ﬁm.vw

g ——— 1707
HNo.m\
820°S
€10ad 09z°£ 1
99€°/
) z8€L 1
[CE8'89- — L
bbb L
65bL 1
€LbL
9/b LA 0'C
T0S°Z A mmqﬁ
AT 0'Z
€65 =€0'C
059 HH//Mo.ﬁ
€192 N/oo.ﬁ
6vL L] H,oo.ﬂ
Nmni 0'Z
S9LL
89/°L
S8/
s ]
556,
580°8 |
z01°'8"

T
-90

T
-80

T
-70

T
-60

T
-50

T
-40
\
Me

-20 -30
4ka

-10

MCBBC-S00684
MCBBC-S00777

30 25 20 15 1.0 05 0.0

3.5

4.0

4.5

5.0
f1 (ppm)
S101

95 90 85 80 75 70 65 6.0 55

10.0




6€6'TC —

¢SLSY
986°St
0Ce o
YStov

TT1'85 —

€12ad wom.wh/
€12ad owﬂ.hhw
€10aD v1v'LL

910°€2T 1
627'STT 1
0£5°STT
655°GTT
€bbLTT
S8/°/2T 7
€10°62T 3
697°67T
62621 7
919'62T
£59°62T ]
8/5°0€T
150°€€T
£15bET |
619°65T
605°SHT
vmw.nvﬁg
o911 ]
SzE6bT

ST

—rr

66£°06T —
¥8Y°S6T —

MCBBC-S00777

Me

4ka

50

70

T T T T T
150 140 130 120 110 100
f1 (ppm)

T
160

T T
190 180

T
200

210

S0/'89- —

MCBBC-S00777

Me

4ka

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T
-40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-30

-20

-10

5102



6bb'C

906°€ /
6€6°€
9SL'y
(4744
Vil
184
€6Lv

66L'v
018’
918’
106
806’

€10ad 092°2
€97,
08z,
LEEL
€5€°L
06€L ~¥
cove”
8v0'8~,
590'8 7

86C'ST —

MCBBC-S05345

= > EN

1t oz|F®

e lu/o.ﬁ‘

m 10| @

L L

< ] L2
g o
< Fo E
RS
\Hﬂ

w3

v

w4

-

w5

v

86C°ST — Hr1o|l

(=]

o

=00°€

0°'€

0°€
220'T
20T

0'T
deo
0'T

=10C

Fro

f1 (ppm)

MCBBC-S05345

L16°TC —

$0S bb
8L b
U6'bh
90Z°St
958795 ~
06985
$60°79 7

€12aD £06°92 /
€10ad 09T°4L W
€10ad ST¥'LL

CECBTT
04¥°0CT
0v8°TCT
9T0°€CT
0€T’SCT /
LT \
€0C'8¢T —
69€°6¢CT
TSS°6¢T
TS9°6¢CT
TLS'0ET
TEO'EET
0S6'8€ET
696'8€T
8Ch'SPT
SL0°8bT
99p°€ST

888°06T ~
£9S9°€6T —

I

T T T T T T T
190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

200

210

5103



25€°69- ~\
59£°89-

MCBBC-S05345

T T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

SSPT~
0gs'c”

v6L'v
108t
€18’y
618t
[43: 54
8€8'Y
0S8t
988t
968t
06t

omo.n/
£I000 0922y
8vE L\

voe’L
mwm.h\

$90°8\,
180'8 7

MCBBC-S00748

= »10°9

4na

M »00°'T
0'C
Lo

= ¥00'C

) voe

< g0t
o't

0.5

1.5 1.0

2.0

2.5

3.5

4.5

5.0

5.5

7.0

7.5

f1 (ppm)

S104



MCBBC-S00748

99€°8T
L06'TZA,
A<l

+96' vt
S6T'St
8¢h'St
099°'St

890'85 —

€12ad wom.oh/
€12ad owﬁ.mmw
€10ad v1v'LL

00T°€2T
SE6'HTT
z1e'set
925221
vvm.mﬁ/
0bL 62T
955°0€T
1T6°0€T
ObT'EET
Hmm.mmﬂ\
0z 0vT \
[TESPT
1407991

¢L0'8PT
060°8¥T

LSTT6T —
PLT796T —

Me

4na

40 30

50

70

T T
120 110 100
f1 (ppm)

T
130

T
140

T T T T
190 180 170 160

T
200

68'89- —

MCBBC-S00748

f1 (ppm)

$105



MCBBC-S00752

bSbc —

¥06°€ ~
8¢0'v
LLLY
8Ly
S6L'v
108+
€18t
618
[43: 84
LE8'Y
L68'Y
€06t

€607
_umH.mW

6ET°L

€12aD 092°L ¢
324 \

6SE°L

£50°8~,
v20'87

§iN

=T0°€
=€0'€

790'T
0T

F€0'C
*00°C

F0'¢

0.5

1.0

1.5

2.5

3.5

5.5

6.5

7.0

8.0

8.5

9.5

f1 (ppm)

MCBBC-S00752

¥06'TC —

6EV'SH
mno.mvw
906°St
ovﬁ.®¢\
LPE9S \
L¥979S M
L16°/LS

€12daD S06°9Z \
€10ad 091°2L W
€10AaD vIv'LL

06T'50T
208'20T "
8£0°€TT
€sz'seT
89b' /2T
80821
855'621
289'621
Nom.omﬂw
08T'€ET
857'THT
arzev1 /)
TheSHT
281517
bEE9ST —

LT 16T —
8¢S 'v6T —

30

T
100

110

T T T T T T T
190 180 170 160 150 140 130

T
200

f1 (ppm)

5106



/66°89- —

MCBBC-S00752

4o0a

T T T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

08v'¢ —

720°s
820°S
¥€0'S
0+0°S
90§
890°S
€/0°'S
80T°S
€IT°S
€12dD 0922
€8¢,
66£°L
SHS'L

moo.b
909°2
(192
6192
z29°L
£c9'/ ]
9€9°L
$99°2 1
£99°2 ]
8,92
189°/ 1
vww.&
S69°2

169/
$18°L1
1€8°/ 1
£46°L 1
096°Z 1
021°8 |
9€T1'8 1
681°8 |
902'8 1
£00°6 1
¥20'6"

88E'ST —

MCBBC-S00764

4pa (keto:enol = 11.1:1)

88E'ST — AduTmo.o

It

f1 (ppm)

BT

0'¢
Nmﬂ.a
Mﬁw.ﬂ
=0T

0T
JMO.N
0T

=00'T

Fe00

f1 (ppm)

S107



b6 1C —

fa 7414
SL6°St
60¢°9%
1344°14

T0T'8S —

€100 65T°£L

100D £T4°£L

120°€2T
162°€2T |
1STHTT
8€2'S2T 1
YSY"LTT
006°£2T
(AR A
8€H'6CT
£19°62T
0£9'62T
£88°627
S8Z0€T

€12ad mom.wm%

£29°0€T ¢

660°0ST
STT'0ST V

¢E6°06T —
P8b 96T —

MCBBC-S00764

50

70

T T T T T
150 140 130 120 110 100
f1 (ppm)

T
160

T T
190 180

T
200

210

€40°89- —

MCBBC-S00764

4pa

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

5108



MCBBC-S05347

509'T
£99°'T
189'T
v8L°T
£78°T V
868'T —
80°C 7

TZT°¢C
LLT°C
€vee

6Eb°C
T0S°¢C
€6S°C

(4444
Sy
19C'Y
YoCy
6T
[4: 44
L6CY
ooev
6Sv
L6S'Y

€10d3 09¢°L~\

81E L~
beEL /

166°L~
+10'8 7

J60'T
Bp11
S
o

Feo'T
F00°'T

F10°¢

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

10.0

f1 (ppm)

MCBBC-S05347

€12aD 806'9Z \
€10ad 09T°4L W
€10ad 91¥°LL

£€9°221
958'¥TT \
80°£TT ~
T0€'62T

Bm.mﬁN
o:\oﬂ\
obEEET [
09L°0vT
0vT'SPT

¥02'99T —

¢0S°' 16T —
066°L6T —

N

f1 (ppm)

S109



80S°/9-—

MCBBC-S05347

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

OCH €8S'T —

8/5C—

T16€ —
658t
998t
LL8P
88t
868t
S06'v
916t
[44°n4

9z0°L
€v0°L
€10ad 092°L
ueL
v8T'L
9557/
st
mwm.mﬂ
909°,
SST'8~\
A 54

MCBBC-S01795

0°€

A

OMe

4ab

e

—= F0T'C

ooz
=00'T
90T

F10°C

0.5

1.0

1.5

2.5

3.5

4.0

80 75 7.0

8.5

f1 (ppm)

$110



v/P'8T —

8¢T'Sh
T9¢'sy
€65°SY
S78'Sh
9€/'SS ~
9eL LS~

€10aD 906'94 \
€12ad 09T°£L W
€10Aad ¥1v'LL

8€L°/bT
0s5v91

0+9°68T —

080°£6T —

MCBBC-S01795

OMe

4ab

L

130

210 200

-10

110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

120

180 170 160 150 140

190

6£8°89- —

MCBBC-S01795

OMe

4ab

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

S111



6/5°C—

8687
S06'%
L16'p
€26t
viTL
0zeL
LeTeL
0SZ'L
vsTL
€120D 09Z°L
987,
€0€°L
1€,
1984~
10927
osos”
10z'8
srze
mmm.ww

T8

098t
£98'%
(@404
8.8
188+
888’

MCBBC-5S02857

4ac

onom

1.5 1.0

2.0

3.5

4.0

5.0

5.5

8.5

9.5

f1 (ppm)

MCBBC-S02857

£0S°8T

9S0°'SY
68¢°St
€7S'Sh
98/°Sh

186°LS

£86'STT
€9T°9TT
€96°CCT
08v'vCT
84T°SCT
€6€°LCT
£09°6CT
6T0°CET
THO'CET
80T ¢CET
CI6'CET
EETEET
OTEEET
€EP'GET
JANI4N
TES'LPT
JAZWA4S
895°G9T
197491

P€8°68T
9€59796T

€12ad 906'9L /
€10AaD 091°£LL
€10ad vIv'LL

/

W

~
—

.IJ‘

130

o

210 200

110 100 90 80 70 60 50 40
f1 (ppm)

120

180 170 160 150 140

190

S112



PTC€0T- —

¥€6'89- —

MCBBC-5S02857

T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

MCBBC-S01794

€12aD 09¢°L §

8/5C—

JAT: a4
+98'v
/(8
LL8Y
+88'Y
S68't
06t
116'v
vi6'v
0c6'v
9789 1
€CT7L A

987/
267
aesy
15, |
wvm.DW
6852
$65°£
ooo.mmr
119°2
STT'8~
ce1g’

M

Cl

4ad

A

o€

%No.ﬂ

0T

200°'T
20T
~M0oC

FE€0'C

0.5

1.0

1.5

2.5

3.0

3.5

4.0

5.0

7.5

8.5

9.0

10.0 9.5

f1 (ppm)

S113



MCBBC-S01794

L6V°8T —

€00°Sh
LET'SY
H?.mv\
S0L°Sb
020°85
S£0°8S >

€12ad L0694 \
€10ad 09T°£L N
€10Aad STv°LL

6£6°22T
SLbbeT
1ST'SeT
SoE' /2T
z0T62T
645621
[28°T€T
szrzer\
wszer
£16°€ET \
ZSb'SET
bL9°0bT
SE0°THT
85b"LbT
b LbT
£66°LbT
11§ 26T

€0€°06T —
69€°96T —

Cl

4ad

30

T
100

110

T T T
150 140 130

T
160

T T
190 180

T
200

f1 (ppm)

€6'89- —

MCBBC-S01794

Cl

4ad

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

S114



LL5C—

968'v
098y
v/(8'Y
1881
68y
668t
116'v
L16'F

€120 092°L
oseL
z6T'L
€0g'L
€1e°L
£LS°L~
885"/
009°Z
819°Z
00£°L
VAV
v€0'8
150°'8

MCBBC-S01796

*<0'€

0'T
0T

"o0'1
€0'C
002
/20T

0.0

0.5

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

9.0

10.0 9.5

f1 (ppm)

MCBBC-S01796

T64°8T —

T00'SP
YECSY
89b°'St
20L°Sy

6¢0'85 —

€10AaD 50694 \
€10ad 091°£LL W
€10Ad €1v°LL

9€6°CCT
VA 24}
8v1°G¢T
coe LTt
mmm.mNﬁ/
€16°6¢CT
6/8'TET
0ETCET
POCCET
6987¢CET
TEEPET
€SP'GET
€89°0vT
69v°LPT
A VA4N

LES°06T —
9¢E'96T —

UL

L
N

Br

4ae

210 200

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

190

S115



9€6'89- —

MCBBC-S01796

T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

MCBBC-S03780

€10ad 09z°2 ]

+85°C —

688'€ —
SE8't

va.L
$58'p
omw.v\ﬁ
U8
648t
068"
168t
016"t 1
L16t
2024~
+02°L
802°L

01z
612,
122 L]
2Tl
92z°L

1822
wwmi
€67 |
T0£'L

oUbL
Z6b°L
805° 1
695" 1
8"/ 1
£65°L
519
259°2 1
S59° 1
15921
099° 1
887/ 1
£08°2

LTTST —

4af (keto:enol = 10:1)

f1 (ppm)

/12'ST— 4 FOT°0

Fs0'¢

FGT°E

0'T
T

0'T
%o.ﬂ
h0'T

0T

N/mf
0T

Foro

f1 (ppm)

S116



T0S'8T —

TLT°Sh
S0S°Sh
8€L°'SY
T46°Sh
6£9°GS ~
980°85

€12aD S06°92 \
€10ad 09T°£L W
€10ad €1¥°LL

OST'HTT
9£6°02T 1
¥86°22T |
PPEETT |
T vl
861°52T ;
TT'22T
529°621 1}
zs8°621 )W
$SOZET L
LE0°EET Y
00€°SET 7
Sm.oﬂw
985°0bT

68" LbT

mom.mEN
TTs bt

8/6°'65T —

88Y'T6T —
6557961 —

MCBBC-S03780

T
100 90

f1 (ppm)

110

T T T T T T
190 180 170 160 150 140

T
200

210

£16°89-
9£0'89-

MCBBC-S03780

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

S117



08¢ —

918"t
€78
€€8'p
0v8't
758
858't
0/8'F
118
688
568
7809
5809
6809
2609
969
1869
€100D 09Z°L
vLTL
8/T°L
98z,
062°L
bS]
S/S°L
Nwmi
185,

1657/
1792
€28/ 1
128°L]
ov8's ]
€8

R e

MCBBC-502856

A
Py
e
o

A 0T
0'T

H/o_uA

€0'T

o\ yE0'E

o) H\OO.H

30 25 20 15 1.0 05 0.0

3.5

4.0

4.5

f1 (ppm)

6.5

7.0

7.5

8.5 8.0

9.0

10.0 9.5

661°8T —

09¢'St
£6v°Sh
9¢L’Sy
856°St

€LL°LS—

€12ad hom.oh/
€12a0 ooﬂ.hhw
€10ad STv'LL

082°20T ~
622°80T
$95°60T —
€20°€2T
Omv.vﬁ/
LeT°STT
ETRHM
viLL217F
999'671
8bv°0ET
€T0°ZET
8v0"EET
b8T'SET
95 0bT
829°LbT
bbO"LbT
0TS'8bT
786°ZST

¢8€°68T —

¥88796T —

MCBBC-S02856

L] 1||[|

||

30

50

T T T T
140 130 120 110 100
f1 (ppm)

T
150

T T T
190 180 170

T
200

210

S$118



c06'89- —

MCBBC-502856

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

96S°C —

859t
S99t

SE8Y
w8y
+S8'y
098t
(444
648t

168
/68

€10ad 09¢°£L
89¢°L
9T,
8LC°L
98¢,
T1€L
§9S°L
1857/
16S°L
209,
68L°L
6L L
66/°L
08,
940°8
840°8
€808
980°8

N ————

MCBBC-S01797

=90°€

=00'T
80T

“eoz
=€0°T
=960
J0T

0.5

30 25 20 15 1.0

3.5

85 80 75 70 65 6.0 55 50 45 4.0

9.0

10.0 9.5

f1 (ppm)

S$119



MCBBC-S01797

¢6v°8T —

08 vt
LEO'SY
TSy
90S°SP

90T'6S
[44 51 V

€12aD 50692 \
€10ad 091°£L N
€10Aad €1¥°LL

S¢6'CeT
S0S'veT
8ET'SCT
¢seLen
T18°8¢T
§95°6¢T
LLO°CET /
046°CET N\
T6E'SET —
PPT9ET \
64C°9ET
979°0bT \
[44:X44!
66V LPT
LIS°LPT
EES'LPT
0SS°LPT

£88°€8T —

£9C°96T —

30

T
100

110

T T T
150 140 130

T
160

T T
190 180

T
200

f1 (ppm)

1689 —

MCBBC-S01797

T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

S120



§59'C
0922
192T
864'C
S08°C
bl8TY
1687
716°C
626°C
166'€
00"
SI0'b

[44\4
€E0'Y
o0t
0S0't

850°%
890
SL0'v

aQTL
SLTL
UYL~
91§,
0€S°L

695

€12ad owm.n%

MCBBC-S04588

Me

CF3

5a

(Y

A

20'E
1T

or

0T

FET'T
Foo'e

1.5 1.0

2.0

2.5

3.5

6.5

7.0

7.5

f1 (ppm)

0ZH'8T —

€LVLE
06v°L€E
80S°LE
9¢s’LE
8IL TV
€56°'TH
68Tt
[ X4 ¥4 4

€10ad mom.oh/
€10ad owﬁ.hhw
€10AaD STv°LL

88T'€TT
L£5'bTT
00v'STT
€19'22T
mmm.mﬁ/
8TLTET
809'HET ~
pe6ber
9296617
0£8'LbT
8v8'LbT
198 LbT
88 b1

S8T°€0C —

MCBBC-S04588

Me

CF3

5a

40

50

70

T
100
f1 (ppm)

110

T T
140 130

T
150

T T T
190 180 170

T
200

S$121



SCE0L-—

MCBBC-S04588

Me

CF3

5a

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
-20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

L6L°C
S08°'¢
S€8'C
£¥8°C
P06°C &
T¢6°C
w6’
656°C
S90°'t
(2484
80t

060t
00T+
L0T'
8IT'v

Fras 4
SET'Y
fad4

€10Aad 09¢°£L
STb'L
T L
Sty
wvv.n“
omo.m\

1374V

MCBBC-S05812

Ph

CF,

5b

I

#0'T
90’1

01

109
H0'C

f1 (ppm)

5122



MCBBC-S05812

(YA WAS
685°LE
909°L€E
[44° WA
029°'1H
+S8'TH
160°¢H
STETH

€10dD S06°92 /
€10ad 09T°£L W
€10ad v1v'LL

69T°€CT
18€°52T
1217921
b65°LZT
€20°'8¢T
S1E'8CT
Shb 62T~k
£08°62T 7,
186°T€T
965°€€T
659" bET
LSELET
602°2HT
bbT8bT
792°8bT
082°8bT
867°8bT

98°00C —

Ph

CF3

5b

20

50

T T T T T
160 150 140 130 120 110

T
170

T
190

T
200

210

f1 (ppm)

61704 —

MCBBC-S05812

Ph

CF3

5b

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

5123



y18°C
T8¢
¢S8'C
658°C
6€6'C
956°'C
LL6°C
¥66°C
[24\ 4
080t
060t
L60'v
L0T'Y
STIT'dY
T4 4
ETY
[a4%4
6vT'v

8b1°L
¥oT°L
9917,
a8T°L
€12ad oom.h/
mmv.h/
S6b°L~\
859/~
899/
vL9°L
¥89°L
069
00£°£

MCBBC-S05352

CF3

5¢

50T
Bor't

BHo'1

Roo'r
#00'T
S0

f1 (ppm)

L0S°LE
[ {4 WA
[4 4 WA
09s°LE
[d\Iara 2w
[A4 44
£89°¢H
816'¢h

€10AD S06'9Z \

€10ad 091°£L
€10a0 €1v°LL

296°91T
STT/IT
s
601°€2T
Tt
066421
mmm.mﬁw
894571
20z et
bTb 62T
96€ LT |
€9 /€T
826851
mvm.wzw
89681
/64T —
800917

0€C’'86T V
bPT'861

MCBBC-S05352

CF;

5¢c

f1 (ppm)

S124



LIS ETT-—

642°0L-—

MCBBC-S05352

CF3

5¢

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
-20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

br8'T
158°C
288'C
688'C
656'C
96T f
Rm.m\
+10°€
€10
120'%
1€0°p
80"y
850"y
950"y
990'%
€0t
£€80'%
160'%

€10ad 09¢°L
S6v°L
0152
9¢S’L
6v9°L
¢S89,
S99
£99°L
069°L
S0L°L

MCBBC-S05813

W J00'T
10°T

Br

CF;

5d

£90°T
o1

..IN kot

0'T

f1 (ppm)

$125



6CLLE
bl LE
[4°YAVAS
6//L°LE
60TV - f
5142084
S89°TP
€C6'TY

€12AaD £06°94 /
€10ad 09T°£L W
€10ad ST¥°LL

6£2°02T
164°TTT
:o.mﬁ/
mwm.wﬁ/
€eeLert
LEP'6TT ~
6E8'PET \
190°SET
£89°GET
09611
199°64T
6/9°6bT
869611

TTIT'66T —

MCBBC-S05813

A

Br

CF3

5d

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
200

210

9T1°0L- —

MCBBC-S05813

Br

CF3

5d

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

5126



Toh'T
€/47C
08£°C
T18'C
818'Z
S68°C~
e
€€6°C
056'C
810t
520
SE0't
0
€50
090
0L0'%
LL0°Y
880
S60'p

veb'L
L6V'L
0152

€18,
045,
985°L

€19°L

€12ad owm.h/

MCBBC-502821

Me

CF,

5e

zo'e

H\mo.H

760°T

01

0'T
H\OO.H

0'T

1.5 1.0

7.5 4.5 3.5 2.0
f1 (ppm)

T
9.0

10.0 9.5

MCBBC-S02821

[ 3 Y
¢seTLE
(VA4S
88€°LE
90b°LE
886°TY ¢
€Ty
09b ¢
L69°Cy

€10as hom.mh/
€12ad ooﬁ.hhw
€10ad STv'LL

99T"€2T
S8TveT
LL€°STT
omw.oﬁ/
685°/2T
868zt A
008621~
809°9€T ~
omm.nmﬁw
S8T°0bT
929 bbT
bpO"bbT
€99'bbT
189'bbT

95€'¢0C —

Me

CF3

5e

| " sl

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
200

210

S127



9/b'0L-—

MCBBC-502821

Me

CF,

5e

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

964°C
08¢
€8T
8¢
€26°C
6€6'C V
ﬁwm.m\
LL6C
T98°€
hmm.m/
€00°v
S10't
[44 V4
€E0°Y
6€0't
050t
(S0P
£90°'p
vL0b

SECL
oveL
8vC’L
€5C°L
€12ad 092,
S9¢’L
0L2L
£95°L
¥8S°L

MCBBC-S06619

MeO

CF;

5f

UL_AJM 1

- o

FEO'T
Foo'1

*0'C
F00'T

0.5

1.5 1.0

2.0

95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25

10.0

f1 (ppm)

S128



60/°LE
el Le
ShLLE
€9/°L€E
T2 TP N
6S6'TH
961°¢h
EEV' Y
968'GS —

€10Aad £06'9L \
€12ad 09T°£L W
€10Aad ST¥°LL

mB.moH
Tireer L
bLY'bTT
¥8€°STT
S65°LTT
0v6°LTT
891821
004621
Logser”
69T'6€T \
LL86ET
L68'6ET

60C°T9T —

10C°20C —

MCBBC-S06619

—

MeO

CF,

5f

210 200

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

190

169°04- —

MCBBC-S06619

MeO

CF;

5f

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

S129



MCBBC-S03772

128'C
878°C
098'Z
£98°C
96\t
£96'¢
mwm.m\
100°€
S0P
750t
790t
690"t
080"t
/80t
£60°t
$OT'b
PITY
ey

Cl

CF,

59

£S0'T
k801

$20°C
Boo't

1.0

1.5

3.5

4.5
f1 (ppm)

6.0

6.5

7.0

T
9.0

10.0 9.5

00b°L€E
LIVLE
SEP'LE
(41 VA
010'CHy ¢
igara4
L8V Th
LeLTy

€10ad wom.mh/
€10a0 ooﬂ.hhw
€10ad STv'LL

£28'TTT
mmN.¢NH/
ovo.mﬁ%
TSTLTT~
60b°82T -1
S9b'62T

2bset ]
159°9€T
LLT'6ET

HNN.@H\

ovT'SPT

059°00C —

MCBBC-S03772

Cl

CF;

59

T T T T T T
160 150 140 130 120 110 100
f1 (ppm)

T
170

T
190

T
200

210

S130



6£E£°0L-—

MCBBC-S03772

Cl

CF,

59

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

£64°C
008'C
€8T
6£8'C
9167
6t
vmm.m\
16T
600"
910"
L20'F
$E0't
b0t
150y
190
690"
640"y
980't

€10a2 0922~
oYL
€9bs 7

086~
€86L
966°L

000°8
8ST1'8

191°8

MCBBC-S05350

CF;

5h

60'T
Bs1'1

01

0T
F00'T

f1 (ppm)

S131



9/6'9€
£66'9¢€
c10°LE
0€0°LE
TLTCy ¢
60v"Ch
8v9'¢h
888'¢H

€12aD 906'9Z \
€10ad 091°£L N
€10aD STv°LL

6€8°G6 —

seczer

omm.vﬁy
zor LTI
bs8'821
seet6et
095'€€T
99%'6€T
066'€PT —
S9E9bT

€8€°9bT

<ry'00C —

MCBBC-S05350

CF,

5h

30

50

T T T
130 120 110 100 90
f1 (ppm)

T
140

T T T T T
200 190 180 170 160

210

£L6C°0L-—

MCBBC-S05350

CF3

5h

T T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

5132



96L°¢C
€08°C
SE8'C
[44 X4
9T6'C
¢E6°C
¥S6°C
TL6°C
€L0'v
080t
060t
£60'%
80T
SIT'v
SCT'v
CET'Y
2484
0ST'v

€12aD 09¢°L
+0S°L
81§87,
4 WA
98S°L
¥85°L
SS9/~
869°L
80L°L
VAZAVA
8L
LEY'L

MCBBC-S06618

CF3

5i

00T
90’1

ko't

+10°T
o'z
Mot

0.5

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0

10.0

f1 (ppm)

MCBBC-S06618

¥90°L€E
¢80°LE
00T°LE
8IT°LE
€€ 7
yAl a4
€08'¢h
ov0' ey

€10ad oom.mh/
€12a0 ooﬂ.mhw
€10ad v1Iv'LL

corect
SEEPCT
€1€°SCT
90c LTt
mNm.hNH/
8€L°6CT
€98°6¢T V
STH'SET 7
€L9°LET /
86T°LPT
mﬁm.hvﬂw

YETLPT

£6T°C0C —

CF3

5i

30

T T T T
140 130 120 110 100
f1 (ppm)

T
150

T T T
190 180 170

T
200

210

5133



88C°0/-—

MCBBC-S06618

CF3

5i

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

06¥°¢
69/°¢C
9/L°C
£08°'C
P18°¢C
068'C 0
£06°C
8¢6'¢C
Sb6'C
600t
910t
L20'v

PEO'Y
44
¢80y
290t

690t
080t
(80

€10aD 09z°£ \

zees\
8bEL
sgps”

sl

BBC-1350

Me

CF;

5

o€
JS90'T
$80'T

ko't

+00'T
o0t
F00'T

7

1.5 1.0 05 0.0

2.0

95 90 85 80 75 70 65 6.0 5.5 50 45 40 35 3.0 25

10.0

f1 (ppm)

S134



ocece —
TeCLE
8vCLE
99C°LE
€8C°LE
EST'CH ¢
88¢E'¢H
S99ty
6S8°Ch

€10aD 806°94 \
€12ad 09T°£L W
€10Aad 91¥°LL

95T'€CT
87T ¥
0/£'STT
9Ly LTI
185221
76476217
9b0'TET
0Eb'SET /
888'9bT
99'LbT A
769° /b1
0TL'LbT
1E€L° 24T

¥9/4°10C —

BBC-1350

|

Me

CF;

5

30

110

T
120

T
140

T T T T
190 180 170 160

T
200

210

f1 (ppm)

8TC°0L-—

BBC-1350

Me

CF;

5

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

$135



MCBBC-502822

coao 3824

9r8'C
€68C
¥88°¢
168°C
€96'C 0

086'¢
T00°€
810°€

61T'H

oﬁ.vy
LET B
12497 \w
IR
29Tt ]
IR
[(JASS
68T+

0£b°L |
Stb L
6vb L
LSb LA
6St°L
29t/
€8b°/
[8b° L
06b£
66b'L
£0S°2
£05°2 ]
€152
Dmi
615°L

9292
0592 1
€52°2
95/°¢ ]
89/ 1
T2
mnwi
5682

Lo il

Ph

CF3

5k

€0'T
5801

70T
0'C
550'¢

H/ o”ﬂ

T0°¢C

T
9.0

9.5

T
10.0

f1 (ppm)

MCBBC-502822

6GE°LE
LLELE
S6E°LE
TIvLE

e
185'¢y
L18°Ch
€50°EY

€12ad ¥06°9L \
€12ad 09T°£L W
€10ad €1¥°LL

LETETT
089'bZT
8ve"STT
619°SZT
195'221
€1L°021
688°82T
00Z°6Z1
TbT 6zt
T a: /
e 9sT
cos6e1”
116'bT
626°LbT
Lv6°LbT
996°LbT
689°8bT

SELTOC—

Ph

CF3

5k

50 30

70

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
200

210

S136



60704~ —

MCBBC-502822

Ph

CF3

5k

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

889°C
798°C
698°C
106°C
806°C
€86°C
000°€
coe
6€0°€
0ET'V
LET'Y
8v1'v
SST'v
SOT'v
Uy
414
06Tt
00¢'v
L0C'Y

€10ad 09¢° L —

S68°L
1162 /
£€60'8

¥60°8
S60°8
£60°8
80T'8
0T1'8
T11°8
€11'8
w8

MCBBC-S05351

Me

CF;

-

51

260°€
¥60'T
M1

®00'T
=T0°T
=00'T

f1 (ppm)

S137



S9C LT —
0Eb'LE
8vb'LE
99 LE
¥8Y°LE
08€'¢h
819'¢H
9§8'¢h
S60°ER

€10aD 806'9Z \
€10ad 091°£L N
€10ad 9Tv°LL

1/8°TCT
T29'veT
§80°SzT
800°/ZT
omN.RHV
015°62T
g6zt
9£5°0bT
166°2hT M
SYE'LbT
€9€LbT
78€LbT
00b"LbT

EET'L6T —
86€°T0C —

MCBBC-S05351

Me

CF;

5l

30

50

T T T
130 120 110 100 90
f1 (ppm)

T
140

T T T T T
200 190 180 170 160

210

C6T°04-—

CF;

Me

5l

MCBBC-S05351

T T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

5138



voL'T
LT
208'C
608°C
€687t
016°Tf
ﬁmm.m\
8v6°Z
S06°€
mmm.mW
096°€
0s6'€
LL6°€
886°€
s66'€
800'%

L1TL

mmm.m/

€12aD 09¢°L
hom.hw\
€CeL

MCBBC-S03777

OMe o)

MeO

CF;

5m

N

200'T
501

0°€
€T

T0°€

#00°T
00'T

30 25 20 15 1.0 05 0.0

3.5

4.5

95 90 85 80 75 70 65 6.0 55 50

10.0

f1 (ppm)

MCBBC-S03777

LLT'8E
¥6C'8€
11€°8€
8¢E'8¢E
80T T+
EVETY
08S'TH
L18°TY
T89S —
SST'C9—

€10as mom.mh/
€12ad ooﬁ.hhw
€10ad 91v°LL

808'6TT
¢66°1CT
reet
PSE'SCT /
S9S°/CT N\
8LL°6CT ~
TE6'6CT 4
PLEBET
€6E°6ET
TIP'6ET
0EY'6ET \
eV YT Ve
8GC'€EST

6vL'66T —

N

OMe 0

MeO

CF;

5m

L1

50

T T T T T T
160 150 140 130 120 110 100
f1 (ppm)

T
170

T
190

T
200

210

S139



£8L°0L-—

MCBBC-S03777

OMe 0]

MeO

CF;

5m

T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

(TH'T
809°'C
9€/'C
£bLT
vLL'T
18£°C
158°Z
898'¢ T
mww.mx
906°'C
9€6°'E
vb6'E
¥S6°E
196°'€
e's
6L6'€
066'€
166'E
800"+
ST0't

LLO°L~
€100 092°2 ~.
o6zL”

MCBBC-S05811

Me

Me

CF3

5n

»v€0°€
#0'E
HTT
M1T

F00'T
=10'T

1.0 0.5 0.0

1.5

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20

10.0

f1 (ppm)

$140



STE8T —
SL0°CC—
9r9'LE
€99°LE
189°L€E
669°L€E
LLSTY
T18°'1H
90'¢h
08¢'¢y

€10aD 806°94 \
€12ad 09T°£L W
€10Aad 91¥°LL

8bT ETT
SS6'HTT
19%°52T
29 Tit
$88°6ZT N
TLLTET
0b8ZET 7
062°65T —
PE6SHT
0£€°8bT
9pE8HT
b9E'8bT
78€°8bT

T+#9°¢0C —

MCBBC-S05811

Me

Me

CF3

5n

N

210 200

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

190

cST0L-—

MCBBC-S05811

Me

Me

CF3

5n

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

S141



¥SL°T
094'C
6LT
86/°C
S88ZA\:
106'C-f
mmm.m\
6€6'C
1€6°€
nwm.m/
166°€
S00'v
110%
€20t
620t

85072\
6T L~
€10ad 09z, 7

MCBBC-S06605

Ml

CF,
50

MeO
MeO

0T
550'1

T0°€
4 0°€

T0'T

=00'T
F00°T

330 25 20 15 1.0 05

3.5

90 85 80 75 70 65 6.0 55 50 45
f1 (ppm)

9.5

MCBBC-S03774

10.0

T€T L€
WTLE
S9T°LE
787 L€
SS6°'TH
omﬁ.wv/
Rv.mvw
€992
LEE795,
55957

€10ad vom.mh/
€10ad ooﬁ.hhw
€10AaD ¢Tv°LL

SESPOT —
908°£0T —

6LT°€CT
¢6E'STT ¢
¥09°LCT ~
818°62T -7
068°0€T
08T ¢hT
66T ChT
L1TTPT
9€T KT
ovﬁ.ﬁmﬁ$
¥8/°GST

§/6°00C —

60 50 40 30 20

70

| ]“Il.

140 130 120 110 100 90 80
f1 (ppm)
S142

150

CF;
50
190 180 170 160

MeO
MeO

200

210



6£E£°0L-—

MCBBC-S03774

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-80

-60 -70

-50

CF,
50
20 -30 -40

-10

MeO
MeO

€12ad 09¢°£L
0¢9°L
€29,
PE9'L
LESL
6€9°/
0597/
€59/
60L°L
VL L
ve6'L

MCBBC-S03775

¥£0'T
M1

FSo'T

220'T
80z
01
o0'1

F00'T

40 35 30 25 20 15 1.0 0.5 0.0

4.5

f1 (ppm)
S$143

95 90 85 80 75 70 65 6.0 55 5.0

10.0




MCBBC-S03775

c19°LE
6C9°LE
JA WA
+99°L€
96¢°¢h ¢
eSS’y
89/°¢y
+00'Er

€12aD S06'9Z \
€12ad 09T°£L W
€10Aad €1¥°LL

6YTE2T |
£9€°ETT
LTH'bTT |
S9E°STT |
185227
998°/ZT 1
YEE'8TT
eoreet |
099'62T +f
§6£°62T
£5€°ZET 7
orsger 7
065°9€T

LT8°6bT

98°6bT

+98°64T

288°6b1

8c0C —

|

30

T
100
f1 (ppm)

110

T
130

T
140

T T T
190 180 170

T
200

210

rCL69- —

MCBBC-S03775

T T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

S144



T1SE€T~
[ ad

YTTEN
09z'€”
ocre”
z68°€

ma.mw
wmm.m\
6v6°€

8S8/°S —

69T°L
66T°L
L1TL
cETL
€12aD 09¢°£
98C°L
c0eL

MCBBC-S07146

—
Q
e
(44}
n
LT e
Feri|Le
-
€
n a
i
:
Q
[
wn
)
L0
<
o
(]
=
20
OI
Z

¥88'C
90°¢

(44"

LT

11

L0

25 20 15 1.0 0S5

3.0

3.5

95 90 85 80 75 70 65 6.0 55 50 45

10.0

f1 (ppm)

TCE6T ~

0S87T¢

9€T’eEE —

TIPS PSS —

89/'€9 —

€12AaD 50694

COOTOTF T

€10ad €1¥°/LL

25121
018°€2T |
T0€'S2T A
050°92T Y
096'92T
£0b'82T
$59°621

PaV VoYYt ]

SPSOCTE

895°EET ~
190°b€T 7
906°GET

1S6'vHT —

vy esLT —

rLE6T —

MCBBC-S07146

Me

,LOMe

6aa

210 200

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

190

$145



MCBBC-S07146

-72.817

Me O
,OMe
N (0]
FsC
Me
6aa

T T T T T T T T T T T T T T T T T T T T T
RO 10 0 -10 -20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

f1 (ppm)
MCBBC-S07148 3
3]
~N o — N O oMmMmuwOoa (o2}
~N O 0 WO O — QNN o
ao NANN N© QY <
NN NN T < T o~
N 2 \
0
F,c” Y0
Me
7a

12.001 ——
201z ——n
2.051 =———

(

T T T
100 95 90 85 80 75 70 65 60 55 50 45 4.0 35 3.0
f1 (ppm)

n|3.04x

N

S146



[saJsalNa]
MCBBC-507148 233
[agaNal
=) o VOO AN® VOO
< < ORNR-NAH-O mMoN wwlnnm n
— [S)] —“ T ONYNO — O O ™M g 10 O [oe]
") < SV Y NS T dNoaom ®
© < MANNNNNAN NNWY —O0O0O0O —
— — oA A A NN O OV Vv o~
| =SSNl O |
0]
P
F,c7 YO
Me
7a

m | |

T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1(
f1 (ppm)

MCBBC-S07148

—-73.670

F,¢” Y0

Me
7a

T T T T T T T T T T T T T T T T T T T T T T
PO 10 O -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

S147



MCBBC-S04587

SThz—
£IT°E
61T°E
6b1°E
bST'E
$0S'E
S95°E F
985°¢
109'€
ze9'e
0L6°€
600"
920t
160t
¥80°t

SLT'9—

€12ad owm.h/

LTl
mmw.n\
UL,
688 L7

=10°€

501
JO0°E

MeO.

FsC

Me

8a

FIT'T

jaan:

1°¢

Foc

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

10.0

f1 (ppm)

MCBBC-S04587

€V8'TC —

646'CE —

€10ad mom.mh/
€12a0 ooﬂ.hhw
€10ad €1v°LL

omv.NNH/
299°vCT /

668'9CT

9LLEET
096'vPT —

T60°96T —

[

Me
8a

MeOsuH o
F4C

50

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
200

210

$148



boveL-—

MCBBC-S04587

MeO.

Me

8a

FsC

-210

T
-2

T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
f1 (ppm)

-10

0€P'C

HmH.m/
SST'E
L8T°€
T6T°€
mmv.m/

pIS'E
1€5°€ 7
0S5°€ /
6bT'b
SST'b AN
19T°H 1
9971t ]
Uy ﬁ
8Tt ]
68T+ |
614 ]
102t ]
90Z't
R
(1w ]
SbS'h |
mei
855"
€95t |
145 1
9/5
785
065"t |
S651
v09't 1
809}
€10aD 0927°£
(8T, ]
z0€°L
158°/ 1
1982

e

BBC-1345

F,C” 0

F3C

Me

9a

=S0°€

HT'1

60T

0'T
0'T
60T

¥90°¢

F80°C

1.5 1.0

2.0

2.5

5.0

6.5

8.0

9.0 85

9.5

f1 (ppm)

$149



SE8'TC —

8Y'8€ —

T€L°69
¢10°0L
€62°0L
S/S5°0L
9/8'vL
9¢T'SL
LLE°SL
8¢9'SL
€10Aad 906°9Z
€10ad 09T1°£L
€10ad v1v'LL

86/°6TT
8GS'T¢CT
800°¢¢T
c08'eeT
8TCvCT
9v0°9¢T
LTP9CT
06¢'8¢T
Nov.wmﬁ\
th.mmﬁ\
€69°€ET
€9T'SPT —

9Tk’ v6T —

BBC-1345

Noglae!

F3C

Me

9a

Ll

210 200

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

190

V8T LL-~
#90°SL-

MCBBC-S08873

F,C” 0

F3C

Me

9a

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

$150



0289
£58'9
€12Aad 09¢°L
SLTL
€9€°L
69€°L
8eL
mwm.hw
SobL
v08°L
0¢8L
S88°L
06,

00€°0T —

MCBBC-S07142

0°€

) otre

¥90°'T
1€

Al
eret

U

=652
Ag1°g
0T

12ia

=20'C

< Bot

55 50 45 40 35 30 25 20 15 1.0 0.5 0.0 -05

80 75 70 65 6.0

8.5

9.0

11.0 10.5 10.0 9.5

f1 (ppm)

MCBBC-S07142

€68'TC —

omm.wm/
S80°TH -
80€' T
SES'TY

65259\

€10ad 091°£LL

m_UDUhom.oh
€10ad vﬁv.hhw

785°T2T
689°TZT |
0€6°42T 1
65T°2CT 1
95€°8¢T 1
16£°82T 1
26°8¢CT
T28'82T
00621 |
THL°62T
zezosT |
THTZET
0TLZETA

N

mmﬁ.mmﬁw
0Eb bET
808'ShT
788'SHT
TTT'8bT w
0ST°0ST

6T9°S9T —

¥69°96T —

12ia

| | H] 'lM]

210 200

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

190

S151



CPS'8TT- —

0€C°69- —

MCBBC-S07142

12ia

T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-10

MCBBC-S07143

06£°2 1
£49'Z 1
SH9°T |
€59'7
§59°C 1
9/9°
6£9°71
£897T7
689°
voL T\

0€L'e
8€L°C
¥9L°¢
819°¢
859°€~\L
¥89°€
¥69°€
00s°€
0TL°€
8¢L€
JAZAS
€9L°€
¢8LE

€08°¢
0S¢'S \

=

€97°9~,
5837
8/8'9
£88°9
£68°9
£06°9
890°2 7
680°2
61,
s61°2]
902°L
012°Z
1672
ove s |
ad 0922
v6vs |
805°/
bess
L60°L
bI8°L

e

—

14ia

¥/0°€
10°T
0T

0°'S
T

Fesot

BHo't

T90'T
=10'T
»M:
0z
0z
20T

1.5 1.0 0.5 0.0

2.0

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25

10.0

f1 (ppm)

$152



v6L'1C —

LT8°LE
9€0°8€ W
129°8¢€
whv.mv“
96v°9

6C6'€9 —

€10Aad £06°94

CTOQT UTF 2T
€10Aad ST¥°LL
¢89°S8 —

bbSbTT
560°92T
891°821
082'82T
195°87T
Hmw.wﬁ\
S05°62T
TTEEET
ZE0'bET
98/°8€T
162°0bT
690 bbT
bET LT

07991 —

180°S6T ~.
27,5961 7

MCBBC-S07143

14ia

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

190

210 200

EEP'89- —

MCBBC-S07143

14ia

T T T T T T T T T T T T
-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

-110

T T T T T T T T T
20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-10

$153



MCBBC-S07144

€12AaD 09¢°L

66€°T
PIv'T W
8¢H'T

88EC~
80S¢

£99°¢
129°€
869°€
90L°€
98/°€~E

08T
HNw.m\
mvw.m\
160°v
Ty
SEP'Y
6tv'b
9%y

260°L 7
00T°Z 1
UL
02T°L
TET' LA
0bT'L Y
TST° LA
09T°Z
2UT LA
081", -]
omm.&
9gT'L |
0/y'L
/852
10572 ]
825/
552 ]

185"/
184711
08",

Me
EtOOC = N’OMe

Me

CF; O

16ia

90°¢

710°€
so¢

o1
Rzoe
/90T

0'T
T0'¢C
Moo.ﬁ
T0°¢C

Boor

30 25 20 15 1.0 05 0.0

3.5

85 80 75 70 65 6.0 55 50 45

9.0

10.0 9.5

f1 (ppm)

vLEVT —
9PT'ST
98/L°TC —

0€0°8€
mvm.wmw
S68'8¢

906°T9 ~
£88'€9 7

€10aD £06°9L

m

|[wAN W v) gy vy

€10ad STv'LL

6¢6'60T —

6L0°bTT
mvm.vﬁk
005921
042821 %
wvv.mﬁ\
mﬁ.mﬁ\
606°TET
1L0°bET
£60°SET
9ST'8ET
6£€° 00T
STE YT
028'8ST
867°£9T —

£90°S6T —

MCBBC-S07144

Me
EtO0C _— N’OMe

Me

CF; O

16ia

‘Jl |

"

LI

50

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
200

210

S154



MCBBC-S07144

— -68.950

T T T T T T T T T T T T T T T T T T T T T T
RO 10 0 -10 -20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

S155



NOE data for Compound 3sa
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NOE data for Compound 3ta
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