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General Information

Unless otherwise stated, all commercial reagents were used as received. Reactions were conducted in
dry glassware using anhydrous solvents (pass through activated alumina columns). Reaction
temperatures were controlled using IKAmag temperature modulator, and unless stated otherwise,
reactions were performed at room temperature (rt). Thin-layer chromatography (TLC) was conducted
on plates (GF254) supplied by Yantai Chemicals (China) and visualized using a combination of UV,
anisaldehyde, iodine, and potassium permanganate staining. Silica gel (300-400 mesh) supplied by
Tsingdao Haiyang Chemicals (China) was used for flash column chromatography. *H, *C NMR spectra
were recorded on Bruker spectrometers (400 MHz). Chemical shifts were reported in parts per million
(ppm), and the residual solvent peak was used as an internal reference: proton (chloroform & 7.26),
carbon (chloroform 6 77.00) or tetramethylsilane (TMS 6 0.00) was used as a reference. Multiplicity
was indicated as follows: s (singlet), d (doublet), t (triplet), m (multiplet), dd (doublet of doublet).
Coupling constants were reported in Hertz (Hz). All high resolution mass spectra were obtained from

the Tsinghua University Mass Spectrometry Facility.
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(A) Typical Experimental Procedure

(a) Materials:

(1) Substrates (Enamides) were prepared according to the known procedures.™
(2) Synthesis of difluoro amides:

Synthetic procedure: we followed similar procedures as those reported in refenerce.

(b) General Experimental Procedures
Typical experimental procedure for visible-light photoredox-catalyzed difluoroalkylation of

enamides:

To a Schlenk tube were added enamides 1 (0.20 mmol), 2 (0.3 mmol), fac-Ir(ppy)s (0.02 equiv, 0.004
mmol), KOAc (2.0 equiv, 0.4 mmol), 4A molecular sieve (80 mg) and Et,0 (1.5 mL). Then the tube
was charged with argon, and was stirred at room temperature for the indicated time (12-48 h) until
complete consumption of starting material as monitored by TLC and GC-MS analysis. After the
reaction was finished, the mixture was filtered through Celite, washed with ethyl acetate. The
combined organic mixture was concentrated under reduced pressure and purified by silica gel column

chromatography (hexane/ethyl acetate) to afford the desired product.

(c) Optimization of the reaction conditions.

Table S1. Evaluation of different photocatalysts

NHAc o Photocatalysts
X Me+ Et Na,CO; .
BrF,C” 07 MeCN, RT, Ar
blue LEDs
1a 2a
entry Cat. (mol %) Base (equiv) Solvent Yield (%) °
1 fac-1r(ppy)s Na,CO; MeCN 65
2 Ir(ppy).(dtbbpy)PFg Na,CO; MeCN 34
3 Ir[dF(CF3)ppy].(dtbbpy)PF Na,CO; MeCN 10
4 Ir[dF(CF3)ppyl.(bpy)PFs Na,CO3 MeCN 28
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5 Ru(bpy)s(PFs), Na,CO; MeCN 6

6 EosinY Na,CO; MeCN trace
& Reaction conditions: 1 (0.2 mmol), 2 (0.3 mmol), Cat. (2 mol %), Base (2.0 equiv), Solvent (1.5 mL),
36 W blue LEDs, at room temperature under argon atmosphere for 12 h. ° Yield of isolated product.
N.R. = No Reaction.

Table S2. Evaluation of different solvents ?

NHAc 0 fac-Ir(ppy)s
™ Me+ Et Na,CO; .
BrF,C~ ~O~ Solvent, RT, Ar
blue LEDs
1a 2a
entry Cat. (mol %) Base (equiv) Solvent Yield (%) °
1 fac-Ir(ppy)s Na,CO4 MeCN 65
2 fac-1r(ppy)s Na,CO3 DMF 72
3 fac-Ir(ppy)s Na,CO4 DCM trace
4 fac-Ir(ppy)s Na,COs 1,4-dioxane 18
5 fac-Ir(ppy)s Na,CO4 CHCI; trace
6 fac-Ir(ppy)s Na,CO; THF 46
7 fac-Ir(ppy)s Na,CO4 toluene trace
8 fac-1r(ppy)s Na,CO; Et,O 83
9 fac-Ir(ppy)s Na,CO4 iPr,0 5
10 fac-Ir(ppy)s Na,CO; DME 62
11 fac-Ir(ppy)s Na,CO4 MTBE 40
12 fac-Ir(ppy)s Na,COs anisole trace

& Reaction conditions: 1 (0.2 mmol), 2 (0.3 mmol), Cat. (2 mol %), Base (2.0 equiv), Solvent (1.5 mL),

36 W blue LEDs, at room temperature under argon atmosphere for 12 h. ® Yield of isolated product.

Table S3. Evaluation of different bases ?
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NHAc 0 fac-Ir(ppy)s

x_Me N Et Base .
BrF,C~ O~ Et,0, RT, Ar
blue LEDs
1a 2a
entry Cat. (mol %) Base (equiv) Solvent Yield (%) °

1 fac-Ir(ppy)s Na,CO; Et,O 83
2 fac-Ir(ppy)s Na,HPO, Et,0 20
3 fac-Ir(ppy)s K,HPO, Et,0 63
4 fac-Ir(ppy)s NaOAc Et,0 65
5 fac-1r(ppy)s KOAc Et,O 88(91)°
6 fac-1r(ppy)s KOAc Et,0 g9 o
7 fac-Ir(ppy)s CsOAc Et,0 79
8 fac-Ir(ppy)s K,CO3 Et,O 66
9 fac-Ir(ppy)s Cs,CO3 Et,0 67
10 fac-Ir(ppy)s NaHCO; Et,0 60
11 fac-Ir(ppy)s KHCO; Et,0 15
12 fac-Ir(ppy)s PhCO,Na Et,O 53
13 fac-Ir(ppy)s HCO,Na Et,0 45
14 fac-Ir(ppy)s NaOMe Et,0 50
15 fac-Ir(ppy)s 2,6-lutidine Et,0 78
16 fac-Ir(ppy)s EtzN Et,0 38
17 fac-Ir(ppy)s DIEA Et,O 15
18 fac-Ir(ppy)s DBU Et,0 trace

# Reaction conditions: 1a (0.2 mmol), 2a (0.3 mmol), Cat. (2 mol%), Base (2.0 equiv), Solvent (1.5
mL), 36W blue LEDs, at room temperature under argon atmosphere for 12 h. ° Yield of isolated

product. © 80 mg 4AMS was added. ¢ (E)-N-(1-phenylprop-1-en-1-yl)acetamide 1a’ as substrate.

Table S4. Control experiments®

S5



NHAc Photocatalysts

o
. _Me + )J\ Et Base .
BrF,C™ O Solvent, RT, Ar
blue LEDs
1a 2a
entry Cat. (mol %) Base (equiv) Solvent Yield (%)
1 Na,CO3 MeCN N.R.
2 fac-1r(ppy)s MeCN trace
3¢ fac-1r(ppy)s KOAc Et,O N.R.
44 fac-Ir(ppy)s KOAc Et,O 47
5°¢ fac-1r(ppy)s KOAc Et,O 76
6' fac-Ir(ppy)s KOAc Et,O 58

& Reaction conditions: 1 (0.2 mmol), 2 (0.3 mmol), Cat. (2 mol %), Base (2.0 equiv), Solvent (1.5 mL),
36 W blue LEDs, at room temperature under argon atmosphere for 12 h. ® Yield of isolated product.

no light . “25 W white LEDs. ° Cat. (1 mol %) was used. "under Air. N.R. = No Reaction.

Table S5. Radical inhibition experiments.

fac-Ir(ppy)s
NHAc o) KOAc
X Me Et Additive
* BrF,C” ~O” g
2 Et,O, RT, Ar
blue LEDs
1a 2a
Entry Additive (equiv) Yield [%] 2
1 91
2 TEMPO (0.2) 65
3 TEMPO (1.0) 10
4 TEMPO (2.0) trace

& reaction conditions: 1 (0.2 mmol), 2 (0.3 mmol), fac-Ir(ppy); (2 mol %), KOAc (2.0 equiv), Et,O (1.5
mL), 80 mg 4 A MS, 36W blue LEDs, at room temperature under argon atmosphere for 12 h, Yield of

isolated product.
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To gain the mechanistic insight into the current reaction, addition of radical inhibitor
2,2,6,6-tetramethyl-1-piperidinyloxyl (TEMPO) significantly inhibited this transformation, indicating

that a single-electron-transfer radical process is operating.

Fig. S1. Radical clock experiment.

O,
A o — CF,CO,Et
C . N
gt _standard conditions \
Ph)\/Me * PhJW * BerCJ\O/ PH - O‘
F F O-Et
1a, 0.2 mmol 9, 0.4 mmol 2a, 0.4 mmol 3a, 26% 10, 45%

To identify whether a fluoroalkyl radical pathway is involved in the reaction, a-cyclopropylstyrene 9
was added in the reaction of la with 2a under the standard reaction conditions (Fig. S1). A
ring-expanded product 10 was obtained in 45% yield, suggesting that a single electron transfer (SET)
pathway via a difluoroalkyl radical is involved in the reaction process.

Procedure: To a 25 mL of Schlenck tube were added l1a (0.2 mmol, 1.0 equiv),
(1-cyclopropylvinyl)benzene 9 (0.4 mmol, 2.0 equiv), 2a (0.2 mmol, 2.0 equiv), fac-Ir(ppy)s (2 mol %),
KOAC (0.2 mmol, 2.0 equiv) , 4A MS (80 mg), 36 W blue LEDs, at room temperature under argon
atmosphere for 12 h. Yield of isolated product (3a: 26%, based on la; 10 ) 45%, based on

(1-cyclopropylvinyl)benzene 9).

(d) Gram-scale synthesis of 3a

fac-Ir(ppy)s (1 mol%)

NHAc o KOAc (2.0 equiv)
xMe 4A MS (300 mg)
BerC O/ Etzo (15 mL)
RT, 48 h, Ar
36W blue LEDs
1a, 875 mg 2a, 1523 mg 3a,81%,1.2¢g

To a Schlenk tube were added enamide 1a (5.0 mmol), 2a (7.5 mmol), fac-Ir(ppy)s (0.02 equiv, 0.1
mmol), KOAc (2.0 equiv, 10.0 mmol), 4A molecular sieve (2.0 g) and Et,O (37.5 mL). Then the tube
was charged with argon, and was stirred at room temperature for the indicated time (48 h) until
complete consumption of starting material as monitored by TLC and GC-MS analysis. After the
reaction was finished, the mixture was filtered through Celite, washed with ethyl acetate. The
combined organic mixture was concentrated under reduced pressure and purified by silica gel column
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chromatography (petroleum ether/ethyl acetate = 20:1) to afford 3a in 81% yield.

(e) Further transformation of 3a.

LiBH, (4.0 equiv) OH ' g80°C OH
= o~ Ph —2~ »pp

15 min 6', dr >19:1 6, 84%, dr >19:1
NAc F _ o F
o OFt HCl(06M) Ph)%(oa
THF, RT, 30 min o
O 7, 96%
3a, 0.2 mmol NHAGE
NaHB(OAc); (5.0 eq.) p,, OEt
DCE, RT, 2h o
8, 97%, dr >10:1
Procedure:

1) To a dried flask were added the difluoroalkylated product 3a (59.4 mg, 0.20 mmol) and anhydrous
THF (2 mL), and then LiBH, (4.0 equiv) was added slowly at 0 °C. When the reaction was finished
(about 0.25 hour), ethyl acetate was added to quench the reaction. After filtration, the filtrate was
concentrated in vacuo. The residue was purified by flash chromatography (silica gel, petroleum
ether/ethyl acetate 1/1) to afford 6° (dr >19:1) as colorless oil.

To a sealed tube were added 6° and 6 M HCI (2.0 mL). Then the tube was stirred at 80 °C overnight.
After the reaction was finished, the mixture was carefully basified to pH = 13 with aqueous NaOH (3
M) and extracted with ethyl ether (2 <5 mL) and DCM (1 x5 mL). The combined organic extracts
were concentrated under reduced pressure and purified by silica gel column chromatography to afford
the desired product 6 (36 mg, 84%, dr >19:1) as colorless oil.

2) 3a (59.4 mg, 0.20 mmol) was added to a 1/1 mixture of 0.6 M HCI/THF. The resulting solution was
stirred at room temperature and monitored by TLC. The reaction mixture was extracted with DCM and
washed with aq. NaHCOs. Then organic layer was dried over MgSQO, and concentrated in vacuo. The
residue was purified by flash chromatography (silica gel, petroleum ether /ethyl acetate = 20/1) to
afford 7 (49 mg, 96%) as colorless oil.

3) To a dried flask were added the difluoroalkylated product 3a (59.4 mg, 0.20 mmol) and anhydrous
DCE (2 mL), and then NaHB(OAC); (5.0 equiv) was added. The reaction was finished after 1 hour.
After filtration, the filtrate was concentrated in vacuo. The residue was purified by flash
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chromatography (silica gel, petroleum ether/ethyl acetate 1/1) to afford 8 (dr >10:1, 58 mg, 97%) as

colorless oil.

(f) Determination of the geometry of the CN double bond

NOESY experiment

—-0.0204

Tt )
BRUKER
L)
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(B) Analytical data

(E)-Ethyl 4-(acetylimino)-2,2-difluoro-3-methyl-4-phenylbutanoate (3a): 12 h, 54 mg, 91% vyield,;
Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.45-7.41 (m, 5H), 4.28 (dd, J = 14.0, 6.9 Hz, 2H), 3.79
(dt, J = 16.6, 8.4 Hz, 1H), 1.86 (s, 3H), 1.37-1.31 (m, 6H); *C NMR (100 MHz, CDCls) &: 183.5,
165.2 (d, J = 6.3 Hz, 1C), 163.4 (t, J = 31.8 Hz, 1C), 135.8, 130.8, 128.8, 127.1, 115.2 (dd, J = 260.0,
248.8 Hz, 1C), 62.9, 46.3 (t, J = 23.3 Hz, 1C), 24.7, 13.8, 11.5 (d, J = 4.0 Hz, 1C); *°F NMR (376 MHz,
CDCly) 6: -104.3 (dd, J = 267.0, 11.3 Hz, 1F), -112.7 (dd, J = 265.1, 16.9 Hz, 1F); HRMS (ESI) for

C1sH15F,NO; ([M+HT"): calcd 298.1249, found 298.1255.
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Ethyl 4-acetamido-2,2-difluoro-4-phenylbutanoate (3b): 24 h, then NaHB(OAc); (5.0 equiv) in
DCE for 2 h, 46 mg, 80% vyield: Corlorless oil; *H NMR (400 MHz, CDCls) &: 7.36-7.28 (m, 5H), 6.59
(d, J = 3.9 Hz, 1H), 5.33-5.27 (m, 1H), 4.18-4.13 (m, 2H), 2.75-2.50 (m, 2H), 1.92 (s, 3H), 1.29 (t, J =
7.1 Hz, 3H); *C NMR (100 MHz, CDCl5) &: 169.3, 163.6 (t, J = 32 Hz, 1C), 140.6, 128.7, 127.8, 126 4,
114.9 (t, J = 250.1 Hz, 1C), 63.0, 48.0 (t, J = 4.7 Hz, 1C), 40.2 (t, J = 22.7 Hz, 1C), 23.0, 13.7; F
NMR (376 MHz, CDCls) &: -102.3 - -104.3 (m, 2F); HRMS (ESI) for C14H1sF,NO; ([M+H]"): calcd

286.1249, found 286.1255.

O

NIJJ\

F OEt

F
0]

(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoropentanoate (3c): 16 h, 49.8 mg, 80% yield,;
Corlorless oil; *H NMR (400 MHz, CDCly) 8: 7.46-7.39 (m, 5H), 4.33-4.20 (m, 2H), 3.64-3.54 (m, 1H),
2.01-1.87 (m, 5H), 1.32 (t, J = 7.1 Hz, 3H), 0.97 (t, J = 7.4 Hz, 3H); *C NMR (100 MHz, CDCl,) &:
183.7,164.3,163.4 (t, J = 32.1 Hz, 1C), 137.2, 130.9, 128.8, 127.2, 115.6 (dd, J = 258.7, 251.9 Hz, 1C),
63.0, 53.1 (t, J = 22.3 Hz, 1C), 24.6, 21.1 (t, J = 3.4 Hz, 1C), 13.8, 12.0; °F NMR (376 MHz, CDCls) &:
-103.24 (dd, J = 263.3, 12.4 Hz, 1F), -108.37 (dd, J = 263.4, 13.7 Hz, 1F); HRMS (ESI) for

C1sH20F2NO; ([M+HT"): calcd 312.1406, found 312.1410.
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Me

(E)-Ethyl 3-((acetylimino)(p-tolyl)methyl)-2,2-difluoropentanoate (3d): 16 h, 59.8 mg, 92% yield;
Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.36 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H),
4.32-4.20 (m, 2H), 3.63-3.53 (m, 1H), 2.36 (s, 3H), 2.00-1.87 (m, 5H), 1.31 (t, J = 7.1 Hz, 3H), 0.95 (t,
J = 7.5 Hz, 3H); *C NMR (100 MHz, CDCl,) &: 183.7, 164.1 (dd, J = 5.4, 3.0 Hz, 1C), 163.3 (t, J =
32.1 Hz, 1C), 141.6, 134.4, 129.5, 127.3, 115.6 (dd, J = 258.7, 251.5 Hz, 1C), 62.9, 52.9 (t, J = 22.2 Hz,
1C), 24.6, 21.3, 21.2 (t, J = 3.4, 1C), 13.8, 11.9; *°F NMR (376 MHz, CDCly) : -103.1 (dd, J = 263.0,
12.4 Hz, 1F), -108.5 (dd, J = 263.0, 13.8 Hz, 1F); HRMS (ESI) for CisH»,F,NO; ([M+H]"): calcd

326.1562, found 326.1566.

MeO

(E)-Ethyl 3-((acetylimino)(4-methoxyphenyl)methyl)-2,2-difluoropentanoate (3e): 16 h, 58.7 mg,
86% yield; Corlorless oil; *H NMR (400 MHz, CDCl) &: 7.45 (d, J = 8.7 Hz, 2H), 6.90 (d, J = 8.7 Hz,
2H), 4.32-4.19 (m, 2H), 3.81 (s, 3H), 3.63-3.53 (m, 1H), 2.00-1.88 (m, 5H), 1.30 (t, J = 7.1 Hz, 3H),
0.94 (t, J = 7.4 Hz, 3H); **C NMR (100 MHz, CDCl) &: 183.7, 163.4 (t, J = 32.1 Hz, 1C), 161.7, 129.6,
129.3, 115.6 (dd, J = 258.6, 251.7 Hz, 1C), 114.2, 62.9, 55.3, 52.7 (t, J = 22.4 Hz, 1C), 24.5, 21.4 (t, J
= 3.4 Hz, 1C), 13.8, 11.9; F NMR (376 MHz, CDCly) 6: -103.1 (dd, J = 262.6, 12.4 Hz, 1F), -108.3
(dd, J = 262.6, 13.6 Hz, 1F); HRMS (ESI) for C;7H»,F,NO, ([M+H]): calcd 342.1511, found

342.1515.
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OEt

(E)-Ethyl 3-((acetylimino)(4-fluorophenyl)methyl)-2,2-difluoropentanoate (3f): 12 h, 61.2 mg,
93% yield; Corlorless oil; *H NMR (400 MHz, CDCl5) &: 7.48 (dd, J = 8.5, 5.2 Hz, 2H), 7.09 (t, J = 8.5
Hz, 2H), 4.34-4.22 (m, 2H), 3.58-3.48 (m, 1H), 1.97-1.88 (m, 5H), 1.32 (t, J = 7.1 Hz, 3H), 0.96 (t, J =
7.4 Hz, 3H); *C NMR (100 MHz, CDCls) &: 183.4, 165.2, 163.1 (dd, J = 63.1, 30.8 Hz, 1C), 133.4 (d,
J=3.4Hz 1C), 129.6 (d, J = 8.7 Hz, 1C), 116.1, 115.9, 115.5 (dd, J = 258.7, 252.4 Hz, 1C), 63.0, 53.2
(t, 3 = 22.3 Hz, 1C), 24.6, 21.1 (t, J = 3.3 Hz, 1C), 13.8, 11.9; *°F NMR (376 MHz, CDCls) &: -103.44
(dd, J = 263.8, 12.7 Hz, 1F), -107.86 (dd, J = 263.8, 13.2 Hz, 1F), -107.91; HRMS (ESI) for

CisH15FsNO5 ([M+H]"): calcd 330.1312, found 330.1310.

Cl

(E)-Ethyl 3-((acetylimino)(4-chlorophenyl)methyl)-2,2-difluoropentanoate (3g): 12 h, 59.4 mg,
86% vyield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.43-7.37 (m, 4H), 4.35-4.23 (m, 2H),
3.57-3.47 (m, 1H), 1.99-1.86 (m, 5H), 1.33 (t, J = 7.1 Hz, 3H), 0.96 (t, J = 7.4 Hz, 3H); **C NMR (100
MHz, CDCly) 4: 183.4, 163.3 (t, J = 32.0 Hz, 1C), 163.0 (dd, J = 4.9, 3.2 Hz, 1C), 137.2, 135.5, 129.1,
128.6, 115.5 (dd, J = 258.9, 252.5 Hz, 1C), 63.1, 53.2 (t, J = 22.3 Hz, 1C), 24.6, 21.1 (t, J = 3.4 Hz,
1C), 13.8, 11.9; F NMR (376 MHz, CDCly) &: -103.5 (dd, J = 264.0, 12.8 Hz, 1F), -107.8 (dd, J =

264.0, 13.2 Hz, 1F); HRMS (ESI) for Cy5H1oCIF,NO; ([M+H]*): calcd 346.1016, found 346.1018.
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FsC

(E)-Ethyl 3-((acetylimino)(4-(trifluoromethyl)phenyl)methyl)-2,2-difluoropentanoate (3h): 18 h,
59.9 mg, 79% vyield; Corlorless oil; *H NMR (400 MHz, CDCl) &: 7.68 (d, J = 8.1 Hz, 2H), 7.57 (d, J
= 8.0 Hz, 2H), 4.37-4.24 (m, 2H), 3.59-3.49 (m, 1H), 2.00-1.86 (m, 5H), 1.34 (t, J = 7.1 Hz, 3H), 1.00
(t, J = 7.4 Hz, 3H); *C NMR (100 MHz, CDCl5) &: 183.2, 163.2 (t, J = 31.8 Hz, 1C), 140.4, 132.5 (q,
J =329 Hz), 127.6 (2C), 125.8 (q, J = 3.7 Hz, 1C), 119.4 (t, J = 202.7 Hz, 1C), 1155 (dd, J = 258.7,
253.1 Hz, 1C), 63.2, 53.5 (t, J = 22.3 Hz, 1C), 24.7, 20.8, 13.8, 11.9; **F NMR (376 MHz, CDCl;) &:
-63.2, -103.78 (dd, J = 264.6, 13.2 Hz, 1F), -107.31 (dd, J = 264.5, 13.2 Hz, 1F); HRMS (ESI) for

Ci7H15FsNO5 ([M+H]"): calcd 380.1280, found 380.1286.

O

le

F o

F
Cl OEt

(E)-Ethyl 4-(acetylimino)-4-(3-chlorophenyl)-2,2-difluoro-3-methylbutanoate (3i): 18 h, 53 mg,
80% vyield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.44-7.27 (m, 4H), 4.33-4.25 (m, 2H),
3.77-3.66 (m, 1H), 1.90 (s, 3H), 1.35 (t, J = 7.5 Hz, 6H); *C NMR (100 MHz, CDCls) &: 183.1, 163.8
(d, J=6.4 Hz, 1C), 163.3 (t, J = 31.8 Hz, 1C), 137.4, 135.0, 130.9, 130.2, 126.9, 125.4, 115.1 (dd, J =
260.2, 249.6 Hz, 1C), 63.0, 46.4 (t, J = 23.3 Hz, 1C), 24.8, 13.9, 11.4 (t, J = 4.0 Hz, 1C); **F NMR
(376 MHz, CDCls) 8: -104.5 (dd, J = 267.7, 10.7 Hz, 1F), -112.3 (dd, J = 267.7, 15.5 Hz, 1F); HRMS

(ESI) for CysHyCIF,NO; ([M+H]"): calcd 332.0860, found 332.0866.
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(E)-Ethyl 4-(acetylimino)-2,2-difluoro-3-methyl-4-(o-tolyl)butanoate (3j): 32 h, 47.3 mg, 76% vyield;
Corlorless oil; *H NMR (400 MHz, CDCl3) &: 7.29 (t, J = 7.5 Hz, 1H), 7.20 (t, J = 7.9 Hz, 2H), 7.09 (d,
J = 7.4 Hz, 1H), 4.38-4.26 (m, 2H), 3.65-3.53 (m, 1H), 2.33 (s, 3H), 1.85 (s, 3H), 1.37 (t, J = 7.5 Hz,
6H); °C NMR (100 MHz, CDCl5) &: 183.9, 167.6 (d, J = 7.0 Hz, 1C), 163.5 (t, J = 31.8 Hz, 1C), 135.6,
134.1, 130.8, 129.6, 126.3, 125.5, 115.1 (dd, J = 259.8, 247.9 Hz, 1C), 62.9, 47.3 (t, J = 23.1 Hz, 1C),
24.8,19.8,13.9, 10.4 (t, J = 4.1 Hz, 1C); F NMR (376 MHz, CDCl5) &: -104.5 (dd, J = 268.8, 9.1 Hz,
1F), -114.2 (dd, J = 268.9, 15.9 Hz, 1F); HRMS (ESI) for CyisHaoF,NO3 ([M+H]"): calcd 312.1406,

found 312.1410.
Nk
|

T s

F
OEt

(E)-Ethyl 3-((acetylimino)(naphthalen-2-yl)methyl)-2,2-difluoropentanoate (3k): 24 h, 49.1 mg,
68% yield; Corlorless oil; *H NMR (400 MHz, CDCls) &: 7.99 (s, 1H), 7.91-7.85 (m, 3H), 7.60-7.54 (m,
3H), 4.35-4.23 (m, 2H), 3.80-3.70 (m, 1H), 2.08-1.94 (m, 2H), 1.90 (s, 3H), 1.34 (t, J = 7.1 Hz, 3H),
1.01 (t, J = 7.4 Hz, 3H); **C NMR (100 MHz, CDCls) &: 183.6, 164.3, 163.4 (t, J = 32.1 Hz, 1C), 134.6,
134.0, 132.5, 128.9 (2C), 128.0, 127.9, 127.7, 127.1, 123.6, 115.7 (dd, J = 258.9, 251.8 Hz, 1C), 63.0,
53.2 (t, J = 22.4 Hz, 1C), 24.7, 21.3 (t, J = 3.4 Hz, 1C), 13.9, 12.1; **F NMR (376 MHz, CDCls) :
-103.0 (dd, J = 263.6, 12.4 Hz, 1F), -108.2 (dd, J = 263.6, 13.7 Hz, 1F); HRMS (ESI) for CyH,,F,NO3

([M+H]"): calcd 362.1562, found 362.1568.
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(E)-Ethyl 3-((acetylimino)(thiophen-2-yl)methyl)-2,2-difluoropentanoate (3I): 32 h, 32.4 mg, 51%
yield; Corlorless oil; *H NMR (400 MHz, CDCl5) &: 7.58 (d, J = 5.0 Hz, 1H), 7.53 (d, J = 3.7 Hz, 1H),
7.12 (t, J = 4.4 Hz, 1H), 4.33-4.21 (m, 2H), 3.67-3.57 (m, 1H), 2.14 (s, 3H), 2.07-1.92 (m, 2H), 1.30 (t,
J=7.1Hz, 3H), 0.99 (t, J = 7.5 Hz, 3H); *C NMR (100 MHz, CDCls) &: 183.3, 163.2 (t, J = 32.3 Hz,
1C), 153.4, 138.9, 131.8 (2C), 128.4, 115.3 (t, J = 254.3 Hz, 1C), 63.1, 53.3 (t, J = 22.7 Hz, 1C), 24.2,
21.6, 13.8, 11.8; °F NMR (376 MHz, CDCl5) &: -103.8 (dd, J = 261.1, 13.0 Hz, 1F), -107.3 (dd, J =

261.0, 10.9 Hz, 1F); HRMS (ESI) for C14H1gF,NO5S ([M+H]"): calcd 318.0970, found 318.0968.

o
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(E)-Ethyl 4-(acetylimino)-2,2-difluoro-3-methyl-4-(1-tosyl-1H-indol-3-yl)butanoate (3m): 28 h,
56.8 mg, 58% vyield; Corlorless oil; *H NMR (400 MHz, CDCl5) &: 8.00 (d, J = 8.3 Hz, 1H), 7.92 (s,
1H), 7.85-7.78 (m, 3H), 7.39 (t, J = 7.8 Hz, 1H), 7.32 (t, J = 7.4 Hz, 1H), 7.26 (d, J = 7.9 Hz, 2H), 4.26
(g, J = 6.9 Hz, 2H), 3.93-3.81 (m, 1H), 2.35 (s, 3H), 1.94 (s, 3H), 1.41 (d, J = 7.2 Hz, 3H), 1.30 (t, J =
7.2 Hz, 3H); °C NMR (100 MHz, CDCl,) &: 183.4, 163.3 (t, J = 31.9 Hz, 1C), 158.0 (d, J = 6.3 Hz,
1C), 145.7, 134.4, 130.3, 130.1, 129.0, 127.3, 127.1, 127.0, 125.8, 124.4, 122.2, 115.1 (t, J = 253.4 Hz,
1C), 113.7, 63.1, 46.3 (t, J = 23.4 Hz, 1C), 24.6, 21.6, 13.8, 11.93 (t, J = 4.0 Hz, 1C); “°F NMR (376
MHz, CDCls) &: -105.1 (dd, J = 265.7, 12.7 Hz, 1F), -110.7 (dd, J = 265.4, 13.1 Hz, 1F); HRMS (ESI)

for CpsHsF,N,0sS ([M+H]"): caled 491.1447, found 491.1451.
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(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoro-4-methylpentanoate (3n): 24 h, 47.5 mg,
73% yield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.51 (d, J = 7.4 Hz, 2H), 7.46-7.40 (m, 3H),
4.36-4.26 (M, 2H), 3.62-3.54 (m, 1H), 2.47-2.39 (m, 1H), 1.86 (s, 3H), 1.34 (t, J = 7.1 Hz, 3H), 1.02 (d,
J = 6.7 Hz, 6H); *C NMR (100 MHz, CDCl;) &: 183.5, 164.7, 163.8 (t, J = 31.9 Hz, 1C), 137.9, 131.0,
128.9, 127.4, 115.2 (dd, J = 260.0, 248.8 Hz, 1C), 63.0, 56.7 (t, J = 21.3 Hz, 1C), 28.9, 24.6, 21.6, 21.0,
13.8;F NMR (376 MHz, CDCl5) &: -100.2 (dd, J = 270.3, 13.2 Hz, 1F), -106.8 (dd, J = 270.3, 14.7

Hz, 1F); HRMS (ESI) for C17H,,F,NO; ([M+H]"): calcd 326.1562, found 326.1566.

(E)-Ethyl 2-(1-(acetylimino)-1,2,3,4-tetrahydronaphthalen-2-yl)-2,2-difluoroacetate (30): 16 h,
46.4 mg, 75% yield; Corlorless oil; *H NMR (400 MHz, CDCl3) § 7.79 (d, J = 7.9 Hz, 1H), 7.40 (t, J =
7.4 Hz, 1H), 7.23 (dd, J = 14.9, 7.7 Hz, 2H), 4.34-4.27 (m, 2H), 3.81-3.70 (m, 1H), 3.15-3.08 (m, 1H),
2.92-2.85 (m, 1H), 2.38-2.31(m, 1H), 2.22 (s, 3H), 2.20-2.11 (m, 1H), 1.32 (t, J = 7.1 Hz, 3H); ©°C
NMR (100 MHz, CDCl,) &: 183.6, 163.1 (t, J = 31.5 Hz, 1C), 156.5 (d, J = 6.0 Hz, 1C), 141.6, 132.3,
130.4, 129.3, 127.4, 126.7, 115.5 (t, J = 252.5 Hz, 1C), 63.0, 44.4 (t, J = 22.5 Hz, 1C), 26.5, 24.9, 22.1
(d, J = 4.0 Hz, 1C), 13.8; **F NMR (376 MHz, CDCl5) &: -107.3 (dd, J = 263.2, 15.0 Hz, 1F), -109.5
(dd, J = 263.2, 11.3 Hz, 1F); HRMS (ESI) for CigHisF,NO; ([M+H]): calcd 310.1249, found
310.1255.

o
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(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoroheptanoate (3p): 18 h, 61 mg, 90% vyield;
Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.45-7.38 (m, 5H), 4.31-4.21 (m, 2H), 3.69-3.59 (m, 1H),
1.94-1.81 (m, 5H), 1.35-1.25 (m, 7H), 0.81 (t, J = 6.7 Hz, 3H); *C NMR (100 MHz, CDCl;) &: 183.6,
164.4 (t, J = 4.1 Hz, 1C), 163.3 (t, J = 32.2 Hz, 1C), 137.2, 130.9, 128.8, 127.1, 115.55 (dd, J = 258.5,
252.2 Hz, 1C), 63.0, 51.5 (t, J = 22.4 Hz, 1C), 29.3, 27.4, 24.6, 22.4, 13.8, 13.6; "°F NMR (376 MHz,
CDCly) &: -103.5 (dd, J = 262.6, 12.6 Hz, 1F), -108.1 (dd, J = 262.6, 13.4 Hz, 1F); HRMS (ESI) for

C1gH24F2NO; ([IM+H]"): calcd 340.1719, found 340.1721.

(E)-Ethyl 4-(acetylimino)-3-(cyclohexylmethyl)-2,2-difluoro-4-phenylbutanoate (3q): 32 h, 69 mg,
91% vyield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.45-7.38 (m, 5H), 4.33-4.20 (m, 2H),
3.82-3.72 (m, 1H), 1.88-1.81 (m, 4H), 1.70-1.58 (m, 6H), 1.34-1.27 (m, 4H), 1.15-0.96 (m, 3H),
0.89-0.75 (m, 2H); **C NMR (100 MHz, CDCl,) §: 183.6, 164.5, 163.3 (t, J = 32.3 Hz, 1C), 137.2,
130.8, 128.8, 127.2, 115.7 (dd, J = 258.0, 252.9 Hz, 1C), 62.9, 48.8 (t, J = 22.3 Hz, 1C), 35.1, 34.9,
33.7,32.4, 26.2, 26.0, 25.8, 24.6, 13.8;°F NMR (376 MHz, CDCl5) &: -103.9 (dd, J = 262.2, 13.3 Hz,
1F), -107.6 (dd, J = 262.2, 12.9 Hz, 1F); HRMS (ESI) for CpHsF,NO; ([M+H]"): calcd 380.2032,

found 380.2036.
(@]
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(E)-Ethyl 4-(acetylimino)-2,2-difluoro-3,4-diphenylbutanoate (3r): 48 h, 40.2 mg, 56% yield;
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Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.43-7.28 (m, 10H), 4.97 (dd, J = 19.5, 10.3 Hz, 1H),
437 (q, J = 7.1 Hz, 2H), 1.93 (s, 3H), 1.37 (t, J = 7.1 Hz, 3H); **C NMR (100 MHz, CDCls) 5: 183.2,
163.9 (t, J = 31.3 Hz, 1C), 163.2 (d, J = 8.0 Hz), 135.7, 130.7, 130.7, 130.1, 128.8, 128.7 (2C), 127.1,
113.6 (t, J = 253.5 Hz, 1C), 63.1, 56.7 (dd, J = 25.3, 20.0 Hz, 1C), 24.8, 13.9; “F NMR (376 MHz,
CDCly) &: -101.0 (dd, J = 2735, 10.3 Hz, 1F), -112.7 (dd, J = 273.5, 19.5 Hz, 1F); HRMS (ESI) for

CaoH20F,NO5 ([M+H]"): calcd 360.1406, found 360.1410.
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(E)-Ethyl 4-(acetylimino)-3-benzyl-2,2-difluoro-4-phenylbutanoate (3s): 18 h, 60.4 mg, 81% yield;
Corlorless oil; *H NMR (400 MHz, CDCls) &: 7.34-7.15 (m, 8H), 7.06 (d, J = 7.6 Hz, 2H), 4.32-4.17
(m, 2H), 4.03-3.93 (m, 1H), 3.30-3.22 (m, 2H), 1.80 (s, 3H), 1.32 (t, J = 7.1 Hz, 3H); *C NMR (100
MHz, CDCls) &: 183.7, 163.4, 163.0 (t, J = 31.9 Hz, 1C), 137.4, 137.2, 130.5, 129.2, 128.5, 128.5,
126.8, 115.1 (t, J = 255.0 Hz, 1C), 63.1, 54.0 (t, J = 22.1 Hz, 1C), 33.6 (t, J = 3.8 Hz, 1C), 24.7, 13.8;
F NMR (376 MHz, CDCls) &: -104.8 (dd, J = 260.5, 12.7 Hz, 1F), -107.0 (dd, J = 260.5, 12.1 Hz, 1F);

HRMS (ESI) for Cy1Hz,F,NO; ([M+H]"): calcd 374.1562, found 374.1566.

(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoro-5-phenylpentanoate (3t): 18 h, 64.2 mg,
83% vyield; Corlorless oil; *"H NMR (400 MHz, CDCl) &: 7.47-7.39 (m, 5H), 7.25-7.16 (m, 3H), 7.02

(d, J = 7.2 Hz, 2H), 4.32-4.19 (m, 2H), 3.73-3.63 (m, 1H), 2.81-2.74 (m, 1H), 2.65-2.57 (m, 1H),

S19



2.34-2.18 (m, 2H), 1.91 (s, 3H), 1.31 (t, J = 7.1 Hz, 3H): *C NMR (100 MHz, CDCls) &: 183.6, 164.0,
163.2 (t, J = 32.1 Hz, 1C), 140.2, 136.9, 131.0, 128.8, 128.4, 128.3, 127.3, 126.2, 115.6 (dd, J = 258.8,
252.2 Hz, 1C), 63.0, 50.5 (t, J = 22.5 Hz, 1C), 33.0, 29.1, 24.7, 13.8; *°F NMR (376 MHz, CDCls) &:
-103.1 (dd, J = 262.8, 12.3 Hz, 1F), -107.9 (dd, J = 262.8, 13.6 Hz, 1F); HRMS (ESI) for Cy,H,4F,NO3
([M+HT"): calcd 388.1719, found 388.1721.

-
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(E)-Ethyl 3-(acetoxymethyl)-4-(acetylimino)-2,2-difluoro-4-(p-tolyl)butanoate (3u): 24 h, 51 mg,
68% yield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.35 (d, J = 7.9 Hz, 2H), 7.22 (d, J = 7.8 Hz,
2H), 4.60-4.51 (m, 2H), 4.34-4.25 (m, 2H), 4.16-4.06 (m, 1H), 2.37 (s, 3H), 1.92 (s, 3H), 1.90 (s, 3H),
1.33 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCl,) &: 183.3, 170.2, 162.7 (t, J = 31.4 Hz, 1C), 161.7,
141.9, 133.5, 129.6, 127.3, 114.4 (t, J = 254.8 Hz, 1C), 63.3, 61.3 (d, J = 4.5 Hz, 1C), 50.5 (t, J = 22.6
Hz, 1C), 24.6, 21.4, 20.5, 13.8; °F NMR (376 MHz, CDCls) &: -104.2 (dd, J = 267.8, 12.2 Hz, 1F),
-108.0 (dd, J = 267.8, 12.6 Hz, 1F); HRMS (ESI) for CysH»,F,NOs ([M+H]"): calcd 370.1461, found

370.1465.
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(E)-ethyl 4-(acetylimino)-2,2-difluoro-4-(p-tolyl)-3-(tosylmethyl)butanoate (3v): 24 h, 62.2 mg,
69% yield; Corlorless oil; "H NMR (400 MHz, CDCls) &: 7.78 (d, J = 8.0 Hz, 2H), 7.45 (d, J = 7.9 Hz,

2H), 7.36 (d, J = 7.8 Hz, 2H), 7.23 (d, J = 7.8 Hz, 2H), 4.34 (dd, J = 21.8, 10.8 Hz, 1H), 4.23-3.99 (m,
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3H), 3.55 (d, J = 13.9 Hz, 1H), 2.45 (s, 3H), 2.38 (s, 3H), 1.89 (s, 3H), 1.25 (t, J = 7.1 Hz, 3H); **C
NMR (100 MHz, CDCl) &: 184.1, 161.9 (t, J = 31.4 Hz, 1C), 160.6, 145.3, 142.0, 136.1, 133.5, 130.1,
129.5, 127.8, 114.0 (t, J = 259.4 Hz, 1C), 63.6, 53.6, 46.5 (t, J = 23.6 Hz, 1C), 24.1, 21.6, 21.4, 13.6;
E NMR (376 MHz, CDCl;) &: -104.6 (dd, J = 252.7, 10.5 Hz, 1F), -106.2 (dd, J = 252.7, 11.8 Hz, 1F);

HRMS (ESI) for CysHaF,NOsS ([M+Na]"): calcd 466.1494, found 466.1500.

(E)-Diethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluorohexanedioate (3w): 36 h, 58.2 mg, 76%
yield; Corlorless oil; *H NMR (400 MHz, CDCl5) &: 7.46-7.39 (m, 5H), 4.31-4.17 (m, 2H), 4.10-4.04
(m, 2H), 3.93-3.84 (m, 1H), 2.51-2.44 (m, 1H), 2.39-2.31 (m, 1H), 2.23-2.18 (m, 2H), 1.88 (s, 3H),
1.30 (t, J = 7.1 Hz, 3H), 1.18 (t, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCl5) &: 183.5, 172.3, 163.7 (d,
J=5.5Hz, 1C), 163.0 (t, J = 32.0 Hz, 1C), 136.6, 131.1, 128.9, 127.3, 115.40 (dd, J = 259.5, 252.0 Hz,
1C), 63.1, 60.5, 50.0 (t, J = 22.4 Hz, 1C), 31.1, 24.6, 22.7, 14.0, 13.8; F NMR (376 MHz, CDCl;) &:
-102.64 (dd, J = 263.8, 11.9 Hz, 1F), -108.60 (dd, J = 263.8, 13.9 Hz, 1F); HRMS (ESI) for

C1oH24F2NOs ([IM+H]"): calcd 384.1617, found 384.1621.
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(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluorohept-5-ynoate (3x): 24 h, 59 mg, 88% vyield;
Corlorless oil; *H NMR (400 MHz, CDCls) 8: 7.50-7.43 (m, 5H), 4.32-4.18 (m, 2H), 3.93-3.83 (m, 1H),

2.88-2.82 (m, 1H), 2.70 (d, J = 16.4 Hz, 1H), 1.89 (s, 3H), 1.65 (s, 3H), 1.31 (t, J = 7.1 Hz, 3H); °C
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NMR (100 MHz, CDCls) 6: 183.6, 163.2, 162.7 (t, J = 31.8 Hz, 1C), 137.2, 130.8, 128.6, 127.3, 114.6
(t, J = 255.0 Hz, 1C), 78.4, 74.7, 63.1, 51.4 (t, J = 22.5 Hz, 1C), 24.5, 17.9, 13.7, 3.2; F NMR (376
MHz, CDCl;) 6: -104.79 (dd, J = 262.4, 11.7 Hz, 1F), -108.87 (dd, J = 262.4, 12.9 Hz, 1F); HRMS

(ESI) for CigH20F,NO3 ([M+H]*): calcd 336.1406, found 336.1410.

(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoro-6-methylhept-5-enoate (3y): 36 h, 39 mg,
56% yield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.45-7.39 (m, 5H), 5.00 (t, J = 7.3 Hz, 1H),
4.35-4.21 (m, 2H), 3.74-3.64 (m, 1H), 2.71-2.63 (m, 1H), 2.58-2.51 (m, 1H), 1.86 (s, 3H), 1.58 (s, 6H),
1.34 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCl,) &: 183.7, 164.3, 163.3 (t, J = 32.0 Hz, 1C), 137.4,
135.2,130.7,128.7, 127.1, 119.4, 115.4 (t, J = 254.0 Hz, 1C), 63.0, 52.0 (t, J = 22.0 Hz, 1C), 26.5, 25.6,
24.7,17.8, 13.9; F NMR (376 MHz, CDCl,) &: -104.40 (dd, J = 263.2, 12.9 Hz, 1F), -108.15 (dd, J =

263.2, 13.1 Hz, 1F); HRMS (ESI) for CigH,4F>,NO5 ([M+H]"): calcd 352.1719, found 352.1721.
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(E)-Ethyl 4-(acetylimino)-3-benzyl-2,2-difluoro-6-phenylhexanoate (3z): 32 h, 52.1 mg, 65% yield;
Corlorless oil; *H NMR (400 MHz, CDCls) &: 7.32-7.15 (m, 8H), 6.98 (d, J = 7.3 Hz, 2H), 4.36-4.23
(m, 2H), 3.55-3.45 (m, 1H), 3.15-3.04 (m, 2H), 2.50-2.45 (m, 3H), 2.39-2.30 (m, 1H), 1.92 (s, 3H),
1.35 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCl;) &: 184.3, 166.0, 162.9 (t, J = 32.0 Hz, 1C), 140.0,
137.2, 129.2, 128.8, 128.5, 128.1, 1271, 126.3, 115.1 (t, J = 256.5 Hz, 1C), 63.3, 53.2 (t, J = 21.8 Hz,

1C), 39.3, 33.2 (t, J = 4.1 Hz, 1C), 31.3, 24.7, 13.9;°F NMR (376 MHz, CDCl;) 5: -105.2 (dd, J =
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260.9, 11.1 Hz, 1F), -107.0 (dd, J = 260.9, 14.8 Hz, 1F); HRMS (ESI) for CysHysF.NO; ([M+H]"):

calcd 402.1875, found 402.1877.

OEt

(E)-Ethyl 2,2-difluoro-3-methyl-4-phenyl-4-((3-phenylpropanoyl)imino)butanoate (4a): 32 h, 61.2
mg, 79% yield; Corlorless oil; *H NMR (400 MHz, CDCl,) §: 7.44-7.31 (m, 5H), 7.22-7.13 (m, 3H),
7.03 (d, J = 7.3 Hz, 2H), 4.26 (g, J = 7.1 Hz, 2H), 3.87-3.75 (m, 1H), 2.82-2.69 (m, 2H), 2.51-2.43 (m,
1H), 2.36-2.28 (m, 1H), 1.38 (d, J = 7.1 Hz, 3H), 1.32 (t, J = 7.1 Hz, 3H); ©*C NMR (100 MHz, CDCl5)
5:185.1, 165.8 (d, J = 6.1 Hz, 1C), 163.4 (t, J = 32.0 Hz, 1C), 140.4, 135.9, 130.9, 128.8, 128.4, 128.2,
127.2,126.0, 115.2 (dd, J = 259.8, 248.9 Hz, 1C), 62.9, 46.4 (t, J = 23.3 Hz, 1C), 39.1, 29.9, 13.9, 11.7
(t, J = 4.1 Hz, 1C); °F NMR (376 MHz, CDCl,) &: -104.4 (dd, J = 267.2, 10.5 Hz, 1F), -112.5 (dd, J =

267.2, 15.5 Hz, 1F); HRMS (ESI) for CsH,4F,NO5 ([M+H]"): calcd 388.1719, found 388.1721.

OEt

(E)-Ethyl 2,2-difluoro-3-methyl-4-(pentanoylimino)-4-phenylbutanoate (4b): 24 h, 61 mg, 90%
yield; Corlorless oil; *"H NMR (400 MHz, CDClg) &: 7.43-7.31 (m, 5H), 4.27 (q, J = 7.0 Hz, 2H),
3.82-3.74 (m, 1H), 2.15-2.08 (m, 1H), 2.01-1.94 (m, 1H), 1.39-1.31 (m, 7H), 1.14-1.08 (m, 2H), 0.74 (t,
J = 7.3 Hz, 1H); *C NMR (100 MHz, CDCls) 5: 186.2, 165.1 (d, J = 6.4 Hz, 1C), 163.4 (t, J = 31.9 Hz,
1C), 136.1, 130.7, 128.7, 127.2, 115.2 (dd, J = 259.9, 248.7 Hz, 1C), 62.8, 46.4 (t, J = 23,2 Hz, 1C),

37.2,25.9, 21.9, 13.8, 13.5, 11.6; "*F NMR (376 MHz, CDCl5) &: -104.3 (dd, J = 267.4, 10.5 Hz, 1F),

S23



-112.8 (dd, J = 267.4, 15.7 Hz, 1F); HRMS (ESI) for CigHsF,NO; ([M+H]"): calcd 340.1719, found

340.1721.

OEt

(E)-Ethyl 4-((5-chloropentanoyl)imino)-2,2-difluoro-3-methyl-4-phenylbutanoate (4c): 24 h, 58.2
mg, 78% yield:; Corlorless oil; *H NMR (400 MHz, CDCl;) &: 7.45-7.39 (m, 5H), 4.28 (q, J = 7.1 Hz,
2H), 3.85-3.73 (M, 1H), 3.34 (t, J = 5.4 Hz, 1.75H), 3.21 (t, J = 6.4 Hz, 0.25H), 2.19-2.13 (m, 1H),
2.02-1.96 (m, 1H), 1.62-1.51 (m, 4H), 1.37-1.32 (m, 6H); *C NMR (100 MHz, CDCl,) &: 185.5, 165.7
(d, J=6.6 Hz, 1C), 163.4 (t, J = 32.0 Hz, 1C), 135.9, 130.9, 128.8, 127.2, 115.2 (dd, J = 259.8, 248.9
Hz, 1C), 62.9, 46.4 (dd, J = 24.5, 22.3 Hz, 1C), 44.3, 36.3, 31.4, 21.1, 13.9, 11.6; °F NMR (376 MHz,
CDCly) &: -104.4 (dd, J = 267.5, 10.5 Hz, 1F), -112.7 (dd, J = 267.5, 15.6 Hz, 1F); HRMS (ESI) for

CisH3CIF,NO; ([M+H]"): caled 374.1329, found 374.1327.

OEt

(E)-Ethyl 2,2-difluoro-3-methyl-4-phenyl-4-((2-(thiophen-2-yl)acetyl)imino)butanoate (4d): 32 h,
38.7 mg, 51% yield; Corlorless oil; *"H NMR (400 MHz, CDCl,) &: 7.44 (t, J = 6.9 Hz, 1H), 7.38-7.33
(m, 4H), 7.11 (d, J = 5.1 Hz, 1H), 6.85 (t, J = 4.2 Hz, 1H), 6.64 (d, J = 2.6 Hz, 1H), 4.28 (g, J = 7.1 Hz,
2H), 3.86-3.71 (m, 1H), 3.74 (d, J = 16.9 Hz, 1H), 3.57 (d, J = 17.0 Hz, 1H), 1.37-1.32 (m, 6H); *C
NMR (100 MHz, CDCly) 6: 181.9, 166.5 (d, J = 8.0 Hz, 1C), 163.4 (t, J = 31.9 Hz, 1C), 136.0, 134.0,

131.0, 128.8, 127.3, 127.2, 126.8, 125.2, 115.2 (dd, J = 259.4, 250.1 Hz, 1C), 63.0, 46.3 (t, J = 23.4 Hz,
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1C), 38.4,13.9, 11.8 (t, J = 4.1 Hz, 1C); *°F NMR (376 MHz, CDCly) 5: -104.4 (dd, J = 266.3, 10.8 Hz,
1F), -111.9 (dd, J = 266.3, 15.0 Hz, 1F); HRMS (ESI) for CigHxF,NO;S ([M+H]"): calcd 380.1126,

found 380.1130.

OEt

(E)-Ethyl 4-((2-cyclopentylacetyl)imino)-2,2-difluoro-3-methyl-4-phenylbutanoate (4e): 24 h, 56.9
mg, 78% yield; Corlorless oil; *H NMR (400 MHz, CDCl,) &: 7.45-7.37 (m, 5H), 4.28 (q, J = 7.1 Hz,
2H), 3.85-3.73 (m, 1H), 2.28-2.10 (m, 1H), 2.02-1.94 (m, 1H), 1.56-1.32 (m, 15H); *C NMR (100
MHz, CDCly) 6: 186.4, 165.2 (d, J = 6.8 Hz, 1C), 163.5 (t, J = 31.9 Hz, 1C), 136.1, 130.8, 128.7, 127.2,
115.2 (dd, J = 259.9, 248.5 Hz, 1C), 62.9, 46.3 (dd, J = 24.6, 22.2 Hz, 1C), 39.2, 36.7, 32.2, 32.1, 30.0,
24.93 (d, = 2.5 Hz, 1C), 13.9, 11.6 (t, J = 4.0 Hz, 1C); **F NMR (376 MHz, CDCl,) &: -104.3 (dd, J =
267.4, 10.5 Hz, 1F), -112.9 (dd, J = 267.4, 15.8 Hz, 1F); HRMS (ESI) for CyHF,NO; ([M+H]"):

calcd 366.1875, found 366.1877.

@)
N)K/O\©

|
@ﬁ(fo

F

OEt

(E)-Ethyl 2,2-difluoro-3-methyl-4-((2-phenoxyacetyl)imino)-4-phenylbutanoate (4f): 32 h, 55.3 mg,
71% vyield; Corlorless oil; *"H NMR (400 MHz, CDCl5) &: 7.47-7.39 (m, 5H), 7.18 (t, J = 7.8 Hz, 2H),
6.93 (t, J = 7.3 Hz, 1H), 6.66 (d, J = 8.0 Hz, 2H), 4.48 (d, J = 16.3 Hz, 1H), 4.34 (d, J = 16.3 Hz, 1H),

4.26 (dd, J = 14.1, 7.0 Hz, 2H), 3.91-3.83 (m, 1H), 1.38-1.31(m, 6H); *C NMR (100 MHz, CDCl;) &:

181.0, 168.9 (d, J = 6.5 Hz, 1C), 163.3 (t, J = 32.0 Hz, 1C), 157.5, 136.1, 131.2, 129.4, 128.9, 127.3,
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1215, 115.1 (dd, J = 258.5, 248.4 Hz, 1C), 114.4, 67.6, 63.0, 46.5 (t, J = 23.3 Hz, 1C), 13.8, 11.62 (d, J
= 4.0 Hz, 1C); °F NMR (376 MHz, CDCl) &: -104.6 (dd, J = 266.6, 10.6 Hz, 1F), -112.2 (dd, J =

266.7, 15.4 Hz, 1F); HRMS (ESI) for Co1H,,F,NO, ([M+H]"): calcd 390.1511, found 390.1515.

(E)-Ethyl 4-((cyclohexanecarbonyl)imino)-2,2-difluoro-3-methyl-4-phenylbutanoate (4g): 24 h, 65
mg, 89% yield; Corlorless oil; *H NMR (400 MHz, CDCl,) &: 7.42-7.36 (m, 5H), 4.26 (q, J = 7.1 Hz,
2H), 3.87-3.75 (m, 1H), 2.01-1.95 (m, 1H), 1.67-1.48 (m, 5H), 1.37-1.31 (m, 6H), 1.24-1.04 (m, 5H);
3C NMR (100 MHz, CDCly) §: 188.8, 164.8 (d, J = 6.2 Hz, 1C), 163.4 (t, J = 32.0 Hz, 1C), 136.6,
130.6, 128.6, 127.3, 115.2 (dd, J = 259.2, 248.7 Hz, 1C), 62.8, 46.7, 46.3 (t, J = 23.2 Hz, 1C), 28.7,
28.4, 25.6, 25.4 (2C), 13.8, 11.65 (t, J = 4.1 Hz, 1C); **F NMR (376 MHz, CDCl;) $:-104.3 (dd, J =
268.0, 10.5 Hz, 1F), -112.8 (dd, J = 268.0, 15.5 Hz, 1F); HRMS (ESI) for CyHF,NO; ([M+H]"):

calcd 366.1875, found 366.1877.

O

M

N| Ph

OEt

(E)-Ethyl 4-(benzoylimino)-2,2-difluoro-3-methyl-4-phenylbutanoate (4h): 32 h, 50.3 mg, 70%
yield; Corlorless oil; *H NMR (400 MHz, CDCI5) &: 7.83 (d, J = 8.0 Hz, 2H), 7.51 (t, J = 7.3 Hz, 1H),
7.41 (t, = 7.6 Hz, 2H), 7.36-7.26 (m, 5H), 4.22 (g, J = 7.1 Hz, 2H), 4.05-3.93 (m, 1H), 1.49 (d,J=7.2
Hz, 3H), 1.24 (t, J = 7.1 Hz, 3H); **C NMR (100 MHz, CDCls) &: 178.1, 168.7 (d, J = 5.7 Hz, 1C),

163.5 (t, J = 31.7 Hz, 1C), 135.7, 133.1, 132.7, 130.7, 129.1, 128.7, 128.5, 127.0, 115.3 (dd, J = 259.0,
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249.1 Hz, 1C), 62.9, 46.7 (t, J = 23.4 Hz, 1C), 13.8, 11.8 (t, J = 4.1 Hz, 1C); “F NMR (376 MHz,
CDCly) &: -105.0 (dd, J = 266.6, 10.3 Hz, 1F), -113.1 (dd, J = 266.6, 15.9 Hz, 1F); HRMS (ESI) for

CaoH20FNO5 ([M+H]"): calcd 360.1406, found 360.1410.

O
N =
|
F o
F
OEt

(E)-Ethyl 4-((E)-but-2-enoylimino)-2,2-difluoro-3-methyl-4-phenylbutanoate (4i): 24 h, 32.3 mg,
50% yield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.41-7.37 (m, 5H), 6.74-6.65(m, 1H), 5.77 (d,
J = 15.7 Hz, 1H), 4.29-4.23 (m, 2H), 3.92-3.80 (m, 1H), 1.81 (d, J = 6.8 Hz, 3H), 1.40 (d, J = 7.2 Hz,
3H), 1.31 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCl;) &: 178.0, 167.6 (d, J = 6.5 Hz, 1C), 163.6 (t,
J =31.8 Hz, 1C), 145.3, 135.9, 130.7, 128.7, 127.1, 126.5, 115.3 (t, J = 252.6 Hz, 1C), 62.9, 46.7 (t, J
= 23.4 Hz, 1C), 18.3, 13.8, 11.8; **F NMR (376 MHz, CDCl5) &: -104.8 (dd, J = 266.5, 10.4 Hz, 1F),

-113.02 (dd, J = 266.5, 15.7 Hz, 1F); HRMS (ESI) for C17HxF,NO; ([M+H]"): calcd 324.1406, found

324.1410.
(0]
Nl)J\OMe
F (0]
F

OEt

(E)-Ethyl 2,2-difluoro-4-((methoxycarbonyl)imino)-3-methyl-4-phenylbutanoate (4j): 24 h, 53.8
mg, 86% yield; Corlorless oil; *H NMR (400 MHz, CDCl,) &: 7.46-7.37 (m, 5H), 4.27 (g, J = 7.1 Hz,
2H), 3.87-3.75 (m, 1H), 3.59 (s, 3H), 1.38-1.29 (m, 6H); *C NMR (100 MHz, CDCls) &: 172.7 (d, J =
7.5 Hz, 1C), 163.3 (d, J = 32.7 Hz, 1C), 161.6, 135.9, 130.8, 128.7, 126.4, 115.0 (dd, J = 260.1, 248.1

Hz, 1C), 62.9, 53.1, 46.9 (dd, J = 24.9, 22.1 Hz, 1C), 13.7, 11.2 (d, J = 3.5 Hz); °F NMR (376 MHz,
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CDCly) &: -104.2 (dd, J = 267.3, 10.2 Hz, 1F), -113.5 (dd, J = 267.3, 16.4 Hz, 1F); HRMS (ESI) for

CisH15FNO, ([M+H]"): calcd 314.1198, found 314.1204.

o)
Nl)ko/\ Ph

OEt

(E)-Ethyl 4-(((benzyloxy)carbonyl)imino)-2,2-difluoro-3-methyl-4-phenylbutanoate (4k): 24 h, 63
mg, 81% vyield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.40 (t, J = 6.7 Hz, 1H), 7.33-7.24 (m,
7H), 7.09 (d, J = 6.3 Hz, 2H), 5.05-4.96 (m, 2H), 4.23 (q, J = 7.1 Hz, 2H), 3.87-3.74 (m, 1H), 1.37 (d, J
= 7.1 Hz, 3H), 1.25 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCly) &: 172.9 (d, J = 7.9 Hz, 1C),
163.26 (t, J = 31.8 Hz, 1C), 160.9, 135.8, 135.1, 130.7, 128.6, 128.4, 128.4, 128.2, 126.5, 115.0 (dd, J
= 260.1, 248.0 Hz, 1C), 68.0, 62.9, 46.9 (dd, J = 24.9, 22.1 Hz, 1C), 13.7, 11.1 (d, J = 3.4 Hz, 1C); *°F
NMR (376 MHz, CDCly) 6: -104.0 (dd, J = 267.1, 10.1 Hz, 1F), -113.4 (dd, J = 267.1, 16.6 Hz, 1F);

HRMS (ESI) for Cy1Ha,F.NO, ([M+H]"): calcd 390.1511, found 390.1515.

(E)-Ethyl 3-(((tert-butoxycarbonyl)imino)(phenyl)methyl)-2,2-difluoropentanoate (41): 24 h, 65.7
mg, 89% yield; Corlorless oil; *H NMR (400 MHz, CDCl;) &: 7.44-7.37 (m, 5H), 4.33-4.19 (m, 2H),
3.61-3.50 (m, 1H), 1.99-1.86 (m, 2H), 1.31 (t, J = 7.1 Hz, 3H), 1.24 (s, 9H), 1.00 (t, J = 7.4 Hz, 3H);
3C NMR (100 MHz, CDCls) &: 170.6, 163.3 (t, J = 31.8 Hz, 1C), 160.1, 137.3, 130.3, 128.4, 126.7,
115.5 (dd, J = 259.6, 250.5 Hz, 1C), 82.0, 62.9 53.7 (t, J = 22.2 Hz, 1C), 27.7, 20.3 (t, J = 3.2 Hz, 1C),

13.8, 12.0; F NMR (376 MHz, CDCl;) &: -102.5 (dd, J = 263.7, 9.0 Hz, 1F), -109.9 (d, J = 262.9 Hz,
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1F); HRMS (ESI) for C1gH,6F,NO, ([M+H]*): calcd 370.1824, found 370.1826.

O

M

N| NEt,

F o

F
OEt

(E)-Ethyl 3-(((diethylcarbamoyl)imino)(phenyl)methyl)-2,2-difluoropentanoate (4m): 24 h, 54.5
mg, 74% yield; Corlorless oil; *H NMR (400 MHz, CDCl,) §: 7.44-7.36 (m, 5H), 4.27-4.13 (m, 2H),
3.68-3.58 (m, 1H), 3.36-3.10 (M, 4H), 2.07-1.98 (m, 1H), 1.94-1.86 (m, 1H), 1.26 (t, J = 7.1 Hz, 3H),
1.03-0.97 (m, 9H); *C NMR (100 MHz, CDCl,) &: 169.1, 163.4 (t, J = 32.2 Hz, 1C), 161.6, 137.5,
130.2, 128.4, 126.7, 115.7 (t, J = 252.9 Hz, 1C), 62.8, 53.6 (t, J = 22.0 Hz, 1C), 41.6, 39.9, 20.9, 13.7,
13.4, 12.7, 12.1; *F NMR (376 MHz, CDCl5) &: -104.9 (dd, J = 263.0, 11.4 Hz, 1F), -108.49 (d, J =

266.0 Hz, 1F); HRMS (ESI) for C1oHyF.N,05 (IM+H]"): calcd 369.1990, found 369.1996.

(E)-Ethyl 2,2-difluoro-2-(1-(propionylimino)-1,2,3,4-tetrahydronaphthalen-2-yl)acetate (4n): 18 h,
45.9 mg, 71% yield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.72 (d, J = 7.9 Hz, 1H), 7.40 (t, J =
7.4 Hz, 1H), 7.24 (dd, J = 14.1, 5.9 Hz, 2H), 4.36-4.25 (m, 2H), 3.79-3.68 (m, 1H), 3.15-3.07 (m, 1H),
2.95-2.87 (m, 1H), 2.47 (q, J = 7.4 Hz, 2H), 2.37 (dt, J = 12.5, 5.1 Hz, 1H), 2.17 (qd, J = 8.0, 5.2 Hz,
1H), 1.32 (t, J = 7.1 Hz, 3H), 1.15 (t, J = 7.4 Hz, 3H); *C NMR (100 MHz, CDCl5) &: 186.9, 163.1 (t,
J=31.9Hz, 1C), 156.7 (d, J = 6.2 Hz, 1C), 141.6, 132.2, 130.3, 129.3, 127.4, 126.7, 115.5 (t, J = 251.7
Hz, 1C), 63.0, 45.1 (t, J = 23.2 Hz, 1C), 30.9, 26.8, 22.1, 13.8, 8.6; °F NMR (376 MHz, CDCl5) &:

-107.25 (dd, J = 263.6, 12.8 Hz, 1F), -111.28 (dd, J = 263.8, 13.8 Hz, 1F); HRMS (ESI) for
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Ci17H20F,NO5 ([M+H]"): calcd 324.1406, found 324.1410.

OMe

(E)-Ethyl 2,2-difluoro-2-(1-((methoxycarbonyl)imino)-1,2,3,4-tetrahydronaphthalen-2-yl)acetate
(40): 24 h, 42.3 mg, 65% yield; Corlorless oil; "H NMR (400 MHz, CDCl;) &: 7.87 (d, J = 7.8 Hz, 1H),
742 (t, J = 7.5 Hz, 1H), 7.24 (dd, J = 18.7, 7.5 Hz, 2H), 4.37-4.26 (m, 2H), 3.88-3.78 (m, 4H),
3.19-3.11 (m, 1H), 2.93-2.86 (m, 1H), 2.35 (dqg, J = 9.9, 5.3 Hz, 1H), 2.23 (td, J = 12.2, 6.0 Hz, 1H),
1.32 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCl;) &: 164.3, 163.1 (t, J = 31.9 Hz, 1C), 162.4, 141.7,
132.6, 130.8, 129.1, 126.9, 126.7, 115.2 (t, J = 255.3 Hz, 1C), 63.1, 53.3, 44.5, 26.2, 22.2, 13.8; *F
NMR (376 MHz, CDCl3) §: -107.11 (d, J = 256.6 Hz, 2F); HRMS (ESI) for CysH1sF;,NO, ([M+H]"):

calcd 326.1198, found 326.1204.

(E)-N-(3,3-Difluoro-2-methyl-4-oxo-1-phenyl-4-(piperidin-1-yl)butylidene)acetamide (5a): 24 h,
54.4 mg, 81% yield; Corlorless oil; *H NMR (400 MHz, CDCl,) &: 7.56 (d, J = 7.2, 2H), 7.42-7.35 (m,
3H), 3.88-3.76 (m, 1H), 3.71 (d, J = 4.9 Hz, 2H), 3.61-3.48 (m, 2H), 1.77 (s, 3H), 1.60-1.55 (m, 6H),
1.33 (d, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCls) &: 184.2, 166.9 (d, J = 9.3 Hz, 1C), 161.4 (t, J =
28.2 Hz, 1C), 136.9, 130.5, 128.6, 127.7, 119.1 (dd, J = 269.4, 253.3 Hz, 1C), 46.9 (dd, J = 9.6, 4.2 Hz,
1C), 45.8 (dd, J = 24.7, 20.2 Hz, 1C), 44.6, 26.5, 25.7, 24.4, 24.2, 11.5 (t, J = 4.5 Hz, 1C); F NMR

(376 MHz, CDCl3) 6: -99.4 (dd, J = 284.4, 9.8 Hz, 1F), -106.3 (dd, J = 284.4, 20.1 Hz, 1F); HRMS
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(ESI) for CigH23F,N,0, ([M+H]"): calcd 337.1722, found 337.1726.

(E)-N-(3,3-Difluoro-2-methyl-4-morpholino-4-oxo-1-phenylbutylidene)acetamide (5b): 24 h, 56.8
mg, 84% vyield; Corlorless oil; *H NMR (400 MHz, CDCl,) &: 7.53 (d, J = 7.2 Hz, 2H), 7.44-7.36 (m,
3H), 3.88-3.64 (m, 8H), 3.55 (dd, J = 15.7, 6.2 Hz, 1H), 1.77 (s, 3H), 1.34 (d, J = 7.1 Hz, 3H); °C
NMR (100 MHz, CDCl,) &: 184.1, 166.7 (d, J = 9.3 Hz, 1C), 161.7 (t, J = 28.6 Hz, 1C), 136.7, 130.6,
128.6, 127.6, 118.9 (dd, J = 268.8, 252.7 Hz, 1C), 66.8, 66.6, 46.5 (dd, J = 9.3, 3.9 Hz, 1C), 45.7 (dd, J
=24.5,20.0 Hz, 1C), 43.5, 24.3, 11.4 (t, J = 4.5 Hz, 1C); **F NMR (376 MHz, CDCls) 5: -99.06 (dd, J
= 285.7, 10.0 Hz, 1F), -106.54 (dd, J = 285.7, 20.1 Hz, 1F); HRMS (ESI) for C17H»F,N,0; ([M+H]):

calcd 339.1515, found 339.1517.

tBu

o
=0
N\

(E)-tert-Butyl

4-(3-(((tert-butoxycarbonyl)imino)(phenyl)methyl)-2,2-difluoropentanoyl)piperazine-1-carboxyla
te (5¢): 24 h, 72.3 mg, 71% yield; Corlorless oil; *"H NMR (400 MHz, CDCly) &: 7.50-7.47 (m, 2H),
7.39-7.36 (m, 3H), 3.81-3.40 (m, 9H), 1.97-1.88 (m, 2H), 1.45 (s, 9H), 1.25 (s, 9H), 1.01 (t, J = 7.5 Hz,
3H); BC NMR (100 MHz, CDCls) &: 171.7, 161.9 (t, J = 28.6 Hz, 1C), 160.6, 154.4, 138.3, 130.0,

128.2, 126.9, 119.2 (t, J = 259.5 Hz, 1C), 81.9, 80.3, 53.1 (t, J = 21.1 Hz, 1C), 45.8, 44.6, 43.4, 28.3,
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28.0, 27.7, 20.9 (d, J = 3.8 Hz, 1C), 12.1;°F NMR (376 MHz, CDCl;) &: -99.7 (d, J = 279.9 Hz, 1F),
-101.3 (d, J = 285.3 Hz, 1F); HRMS (ESI) for CysHasFaNsOs ([M+H]): caled 510.2774, found

510.2776.

NI N
FF

(E)-N-(4-(3,4-Dihydroisoquinolin-2(1H)-yl)-3,3-difluoro-2-methyl-4-oxo-1-phenylbutylidene)aceta
mide (5d): 24 h, 53.8 mg, 70% yield; Corlorless oil; *H NMR (400 MHz, CDCls) &: 7.58-7.55 (m, 2H),
7.43-7.37 (m, 3H), 7.23 -7.10 (m, 4H), 4.96 (g, J = 16.6 Hz, 0.72H), 4.74 (g, J = 17.0 Hz, 1.25H),
4.13-4.07 (m, 0.68H), 4.00-3.86 (m, 2H), 3.72-3.66 (m, 0.38H), 3.06-2.83 (m, 2H), 1.75 (s, 1.26H),
1.67 (s, 1.90H), 1.37 (d, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCls) &: 184.2 (2), 166.8 (d, J = 9.5
Hz), 162.3 (dd, J = 33.7, 23.1 Hz), 136.7, 134.2, 134.0, 132.6, 132.1, 130.6, 128.6 (3), 127.7, 127.6,
127.1, 126.9, 126.6 (2), 126.4, 126.1, 119.0 (dd, J = 269.2, 252.4 Hz), 47.0 (dd, J = 11.1, 4.5 Hz), 46.1
(dd, J =20.3, 5.3 Hz), 45.8, 45.6 (d, J = 5.8 Hz), 43.5 (dd, J = 19.5, 4.0 Hz), 41.9, 29.4, 28.0, 24.2, 24.1,
11.4; F NMR (376 MHz, CDCl5) &: -99.34 (dd, J = 93.3, 9.9 Hz), -100.10 (dd, J = 93.4, 9.9 Hz),
-107.02 (dd, J = 114.5, 19.9 Hz), -107.77 (dd, J = 114.6, 19.9 Hz); HRMS (ESI) for C,,H»3F,N,0;

([M+H]"): calcd 385.1722, found 385.1726.
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(E)-Ethyl 4-(acetylimino)-2-fluoro-3-methyl-4-phenylbutanoate (5e, d.r. = 1:1): 28 h, 45.2 mg, 81%

yield; Corlorless oil; *H NMR (400 MHz, CDCls) &: 7.49-7.40 (m, 10H), 5.14 (dd, J = 18.8, 6.1 Hz,
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1H), 5.03 (dd, J = 18.5, 6.1 Hz, 1H), 4.27-4.18 (m, 4H), 3.54-3.45 (m, 2H), 1.90 (s, 3H), 1.89 (s, 3H),
1.31-1.21 (m, 12H); *C NMR (100 MHz, CDCl) 5: 184.5, 184.3, 168.4 (dd, J = 37.7, 23.4 Hz), 167.5
(d, J = 4.0 Hz), 166.7 (d, J = 3.7 Hz), 136.3, 135.8, 130.7, 130.6, 128.8, 128.7, 127.1, 127.0, 90.8 (d, J
= 38.1 Hz), 89.0 (d, J = 38.5 Hz), 61.8, 61.7, 44.2 (d, J = 21.4 Hz), 43.7 (d, J = 21.7 Hz), 24.9, 24.8,
14.0 (2), 13.42 (d, J = 5.5 Hz), 12.6 (d, J = 5.3 Hz); *°F NMR (376 MHz, CDCls) &: -190.45 (dd, J =
475, 16.1 Hz), -199.70 (dd, J = 47.8, 20.2 Hz); HRMS (ESI) for CisHiFNO; ([M+H]"): calcd

280.1343, found 280.1345.

O

NIJJ\

OMe
(0]

(E)-Methyl 4-(acetylimino)-3-methyl-4-phenylbutanoate (5f): 12 h, 35.6 mg, 72% yield; Corlorless
oil; *H NMR (400 MHz, CDCly) &: 7.46-7.36 (m, 5H), 3.64 (s, 3H), 3.40-3.37 (m, 1H), 2.86 (dd, J =
16.2, 8.4 Hz, 1H), 2.40 (dd, J = 16.7, 2.9 Hz, 1H), 1.79 (s, 3H), 1.12 (d, J = 6.0 Hz, 3H); *C NMR
(100 MHz, CDCly) 4: 184.8, 172.8, 170.8, 136.9, 130.3, 128.6, 127.2, 51.4, 37.9, 37.9, 24.6, 18.1;

HRMS (ESI) for Cy,H:sNO; ([M+H]*): calcd 248.1281, found 248.1285.

0]
>_
N
\
O
@)

(E)-N-(2-(2-Oxotetrahydrofuran-3-yl)-1-phenylpropylidene)acetamide (5g, d.r. = 1.6:1): 16 h, 44
mg, 85% yield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.44-7.36 (m, 8H), 4.44-4.34 (m, 1.6H),
4.27-4.18 (m, 1.6H), 3.52-3.45 (m, 1H), 3.39-3.33 (m, 0.6H), 3.16-3.09 (m, 0.6H), 2.87-2.81 (m, 1H),

2.61-2.51 (m, 1H), 2.39-2.27 (m, 1.6H), 1.86 (s, 1.8H), 1.79 (s, 3H), 1.24 (d, J = 7.3Hz, 1H), 1.13 (d, J
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= 7.0 Hz, 1H); *C NMR (100 MHz, CDCls) 5: 185.1, 184.6, 178.5, 178.1, 169.9, 169.0, 136.4, 136.3,
130.6 (2), 128.8, 127.2,127.1, 66.7, 42.4, 42.0, 41.2, 40.3, 24.9, 24.7 (2), 24.3, 16.3, 14. 7; HRMS (ESI)

for C1sH1NO; ([M+H]"): calcd 260.1281, found 260.1285.

0]
>_
N\
0
OEt

(E)-Ethyl 4-(acetylimino)-2,3-dimethyl-4-phenylbutanoate (5h, dr = 2.2:1): 24 h, 36.9 mg, 67%
yield; Corlorless oil; *H NMR (400 MHz, CDCly) &: 7.51-7.39 (m, 7.25H), 4.14-4.09 (m, 2.9H),
3.24-3.12 (m, 1.45H), 2.85-2.79 (m, 1.45H), 1.93 (s, 1.35H), 1.78 (s, 3H), 1.26-1.18 (m, 10H), 1.10 (d,
J =7.0 Hz, 3H); *C NMR (100 MHz, CDCl,) &: 184.9, 184.4, 176.3, 175.0, 171.8, 169.7, 137.4, 137.1,
130.5, 130.4, 128.7, 128.6, 127.4, 127.1, 60.4, 44.5, 43.9, 43.1, 42.3, 25.0, 24.6, 16.7, 15.7, 15.1, 14.6,

14.2, 14.2; HRMS (ESI) for C1gH»,NO; ([M+H]*): calcd 276.1594, found 276.1596.

(0]
Nk
OMe

O
O

(E)-Methyl 2-(4-(acetylimino)chroman-3-yl)acetate (5i): 12 h, 32.4 mg, 62% yield; Corlorless oil;
'H NMR (400 MHz, CDCl5) &: 7.85 (d, J = 7.9 Hz, 1H), 7.40 (t, J = 7.7 Hz, 1H), 7.02-6.92 (m, 2H),
4.44 (dd, J = 11.7, 3.0 Hz, 1H), 4.30 (dd, J = 11.6, 2.5 Hz, 1H), 3.70 (s, 3H), 3.21-3.17 (m, 1H), 2.73 (d,
J = 7.4 Hz, 2H), 2.29 (s, 3H); *C NMR (100 MHz, CDCls) §: 185.5, 171.3, 158.9 (2C), 134.4, 127.3,
121.7, 117.8, 68.3, 52.0, 36.8, 32.6, 25.5; HRMS (ESI) for C14H;sNO, ([M+H]): calcd 262.1074,

found 262.1078.
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(D) Spectra

(E)-Ethyl 4-(acetylimino)-2,2-difluoro-3-methyl-4-phenylbutanoate (3a)
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/ / N W | Current Data Parameters
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EXPNO 10
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F2 - Acquisition Parameters
Date_ 20160407
Time 18.35
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zg30
o) ™ 65536
}— SOLVENT cpe13
N NS 16
\ DS 2
(o] SwH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
F F OEt RG 33.2
D 60.800 usec
DE 6.50 usec
TE 300.2
D1 1.00000000 sec
DO 1
CHANNEL f£1
NUC1
Pl 14.80 usec
PLWL 13.00199986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
SI 36
SF 400.1300081 MHz
WDW EM
558 0
LB 0.30 Hz
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T T T T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
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F2 - Acquisition Parameters
Date_ 20160407
Time 18.48
INSTRUM ct
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT cpC13
NS 158
0, DS 4
» SWH 24038.461 Hz
FIDRES 0.366798 Hz
Ny a0 1.3631988 sec
o) RG 209.25
DW 20.800 usec
E DE 6.50 usec
F OEt TE 300.7 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL £1
13¢
10.90 usec
50.00299835 W
100.6228293 Mz
CHANNEL £2
CPDPRG2 waltz16
NUC2 1H
BCED2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127739 Mz
WDW EM
ssB 0
lL LUl L L LB 1.00 Hz
=3 0
T T T T T T T T T T T T B 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 20160407-wjc-11

EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160407
Time 18.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gflqn
TD 131072
SOLVENT €DbC13
0 NS 16
3 DS 4
SWH 89285.711 Hz
N FIDRES 0.681196 Hz
N\ 0 AQ 0.7340532 sec
RG 209.25
F bW 5.600 usec
DE 6.50 usec
FOEt TE 300.2 K
D1 1.00000000¢ sec
TDO 1
CHANNEL f1
19F
14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
wow EM
$5B 0
LB 0.30 Hz
GB 0
PC 1.00
L
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

Ethyl 4-acetamido-2,2-difluoro-4-phenylbutanoate (3b)

DaNO TN T
FORR000o o
DO D~ NS D
menNaaN o0
FERRERRENGY

{

NHAc

F OEt

A

Current
NAME
EXPNO
PROCNO

F2 - Ac
Date_
Time
INSTRUM
PROBHD
PULPROG
™D

SF
WDW
58
L8
GB
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1 10 9 8 7 6 5

T
3 2 1 0 ppm
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Data Parameters
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quisition Parameters
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0

2
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0.125483 Hz
3.9846387 sec
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6.50 usec

299.3 K
1.00000000 sec
1

CHANNEL f1 =

14
15.41 usec
13.00199986 W
400.1324710 MHz

F2 - Processing parameters
st 65536

400.1300053 MHz
EM

0.30 Hz

1.00



BROKER
(o)

wama & aaw sww
VR0 h Sxa cwon omw  © woaooow v @
oTao D Sen @er R0 ~ mncwog o @
naoe " erT Mmoo H“0® ® ©Goworw =1
b a8 & Joacan 8 r
ammm o ®rY ~edo . T
RRrRV Y] S NAN Aad FY8 o @ac~coo L]
et 5 835 223 Fer B seeSSm I
Current Data Parameters
NAME 20170111-wjc-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170113
Time 15.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™D 65536
SOLVENT CDC13
NS 188
NHAC DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
F OEt DW 20.800 usec
DE 6.50 usec
E TE 299.3 K
(0] Dl 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1
NUC1 13cC
Pl 11.21 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
CHANNEL £2
CPDPRG2
NUC2 1
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38117999 W
PLWL3 0.30875999 w
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127782 MHz
WDwW EM
l IJ SSB 0
M A - n 18 1.00 Hz
GB 0
T T T T T T T T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 20170111-wjc-1
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170113
Time 11.06
NHAC INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflqn
D 131072
SOLVENT cDC13
NS 16
DS 4
F OEt SWH §9285.711 Hz
FIDRES 0.681196 Hz
F AQ 0.7340532 sec
RG 209.25
O DW 5.600 usec
DE 6.50 usec
TE 299.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 19F
Pl 14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WoW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoropentanoate (3c)
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Current Data Parameters
NAME

160421-wjc-2
10

EXENO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160421
Time 19.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™ 65536
SOLVENT €DC13
NS 16
o DS 2
SWH 8012.820 Hz
JK FIDRES 0.122266 Hz
N 4.0894966 sec
| RG 32.58
Dn 62.400 usec
DE 6.50 usec
F OEt TE 294.6
E D1 1.00000000 sec
o TDO 1

CHANNEL f1 ==
400.1324710 MHz

18
9.15 usec
19.00000000 w

F2 - Processing parameters
SI 65536

SF 400.1300099 MHz
WDW EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00
A A L
T T T T T T T T T T T T T
" 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME 160421-wjc-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160421
Time 19.55
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
D 65536
o SOLVENT coCl3
/lk NS 152
N DS 4
| H 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
F OEt RG 202.1
DA 20.800 usec
F DE 6.50 usec
o TE 295.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
Pl 10.10 usec
PLW1 65.00000000 W
FO1 100.6228293 MHz
CPDPRG2
uc2
PLW2 19.00000000 W
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 2768
SF 100.6127758 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BPC 1.40
|L nyl l
T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 160421-wjc-2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160421
Time 19.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g9flqn
131072
SOLVENT CDC13
NS 16
o DS 4
M SWH 89285.711 Hz
N FIDRES 0.681196 Hz
{ 0.7340532 sec
RG 202.1
DA 5.600 usec
E OEt DE 6.50 usec
F TE 294.5 K
lo} D1 1.00000000 sec
TDO 1
=: = CHANNEL f1 ==
SFO1 376.4607164 MHz
NUC1 19F
Pl 12.00 usec
PLW1 19.01099968 w
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o
T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
Y .
(E)-Ethyl 3-((acetylimino)(p-tolyl)methyl)-2,2-difluoropentanoate (3d)
Current Data Parameters
NAME 160430-wjc-1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160430
Time 16.47
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zg30
(0] ™ 65536
J\ SOLVENT CDC13
N NS 16
{ DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
Me FF Ot RG 32.58
DW 62.400 usec
o DE 6.50 usec
TE 296.0
D1 1.00000000 sec
DO 1
= = CHANNEL f1 == ind
SFO1 400.1324710 MHz
NUC1 18
Pl 9.15 usec
PLW1 19.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300101 MHz
WDW EM
8SB 0
LB 0.30 Hz
GB 0
PC 1.00
l__J\ _.)h_
T T T T T T T T
1 10 9 5 4 3 1 ppm
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Current Data Parameters
NAME 160430-wic-1
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160430
Time 17.01
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
(o] NS 180
DS 4
NJJ\ SWH 24038.461 Hz
| FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1
Dw 20.800 usec
Me F OEt DE 6.50 usec
F TE 296.8 K
(o] D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
NUC1 13C
Pl 10.10 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2
NUC2 1
PLW2 19.00000000 W
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127762 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
“ LLL
T T T T T T T T T T 1
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Current Data Parameters
NAME 160430-wic-1
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160430
Time 16.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflan
TD 131072
(e} SOLVENT [oislod k]
NS 16
JK DS 4
N SWE 89285.711 Hz
{ FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 202.1
M F OEt D 5.600 usec
e F DE 6.50 usec
0 TE 296.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 ==
SFO1 376.4607164 MHz
NUC1 19F
Pl 12.00 usec
PLW1 19.01099968 W
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
&
T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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(E)-Ethyl 3-((acetylimino)(4-methoxyphenyl)methyl)-2,2-difluoropentanoate (3e)

PVa T
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Current Data Parameters

NAME 20160511-wjc-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 18.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
o} ™D 65536
,U\\ SOLVENT cpc13
N NS 16
| DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
MeO P OFt RG 33.21
E DW 60.800 usec
o DE 6.50 usec
TE 299.3
D1 1.00000000 sec
DO 1
= CHANNEL f1 == =
NUC1 18
P1 14.80 usec
PLW1 13.00199986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
ST 36
SF 400.1300091 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T
" 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME 20160511-wjc-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 15 15
INSTRUM ect
PROBHD 5 mm PABBO BB~
PULPROG zgpg30
(0] ™ 65536
/ﬂ\\ SOLVENT cpc13
N NS 166
| DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
MeO F OEt RG 209.25
F oW 20.800 usec
o] DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1 =
13¢
10.90 usec
50.00299835 W
100.6228293 MHz
CHANNEL £2
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 8
SF 100.6127753 MHz
WDW EM
SSB 0
I A 1] LB 1.00 Hz
TB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME

20160511-wjc-1
11

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 18.04
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgflqn
D 131072
(o] SOLVENT €bC13
J\ NS 16
N DS 4
1 SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 209.25
MeO E OEt oW 5.600 usec
F DE 6.50 usec
o] TE 299.3
D1 1.00000000 sec
TDO 1
CHANNEL f1
14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 6
SF 376.4983660 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-Ethyl 3-((acetylimino)(4-fluorophenyl)methyl)-2,2-difluoropentanoate (3f)

7.5017
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Current Data Parameters

NAME 20160511-wjc-3
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 18.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
F 0 RG 33.21
F F D 60.800 usec
OEt DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
TDO 1

1 10 9 8 7 6 5 4 3
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14.80 usec

13.00199986

400.1324710 MHz

=

F2 - Processing parameters

65536
400.1300088 MHz
EM
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Current Data Parameters

NAME 20160511-wjc-3
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 18.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
0 SOLVENT €DC13
NS 166
Jk DS 4
N SWH 24038.461 Hz
| FIDRES 0.366798 Hz
1.3631988 sec
RG 209.25
F (0} DW 20.800 usec
F DE 6.50 usec
OEt TE 300.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= = CHANNEL f
NUC1
P1 10.90 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
CHANNEL £2
CPDPRG2 waltz1l6
NUC2 18
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127731 MHz
WDW EM
(1] SSB 0
~ g ™ 1.00 Hz
GB 0
T T T T T T T T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 20160511-wjc-3
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 18.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflgn
0 131072
SOLVENT cpc13
J\ NS 16
N DS 4
| SwE 89285.711 Hz
FIDRES 0.681196 Hz
0.7340532 sec
F F o RG 209.25
F bW 5.600 usec
DE 6.50 usec
OFt TE 299.4 K
D1 1.00000000 sec
TDO 1
= CHANNEL f
Pl 14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1L
T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 ppm
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(E)-Ethyl 3-((acetylimino)(4-chlorophenyl)methyl)-2,2-difluoropentanoate (3g)
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Current Data Parameters
NAME 160430-wic-3
21

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160430
ime 18.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT cnc13
NS 16
[} DS 2
J\ SWH 8012.820 Hz
N FIDRES 0.122266 Hz
| AQ 4.0894966 sec
RG 32.58
bW 62.400 usec
DE 6.50 usec
cl £ OFt TE 296.2 K
F D1 1.00000000 sec
TDO 1
= CHANNEL f1 == =
SFOL 400.1324710 MHz
NUC1 1H
Pl 9.15 usec
PLW1 19.00000000 @
F2 - Processing parameters
1
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
11 10 9 7 6 5 4 3 2 1 0  ppm
&l o - 6wl el
2 022888 28 Bhma @eo & no- sarmnaw
a 88883 33 Shes A88 B o8& Salame
R s o B 488 g %3 ggsgas BRUKER
@ 000w “ S FO8  m mod Pl
[ A /2 I\
Current Data Parameters
NAME 160430-wjc-3
EXPNO 24
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160430
Time 18.56
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT €DCl13
NS 206
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1
D 20.800 usec
cl F OEt DE 6.50 usec
F TE 297.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
P1 10.10 usec
PLW1 65.00000000 W
FO1 100.6228293 MHz
CPDPRG2
c2
PLW2 19.00000000
PLW12 0.19639000

|

F2 - Processing parameters
SI 32768

SF 100.6127746 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

BPC 1.40

W

W

PLW13 0.15907000 W

l SFO2 400.1316005 MHz
‘ 4

Iy

T
180

T
160

T
140

T T
120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 160430-wjc-3
EXPNO 23
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160430
Time 18.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflqn
D 131072
SOLVENT cDC13
NS 16
] DS 4
J\ SWH 89285.711 Hz
N FIDRES 0.681196 Hz
| AQ 0.7340532 sec
RG 202.1
DW 5.600 usec
F OEt DE 6.50 usec
Cl F TE 296.2
o D1 1.00000000 sec
DO 1
CHANNEL f1 ==
376.4607164 MHz
19F
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
m
T T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-Ethyl 3-((acetylimino)(4-(trifluoromethyl)phenyl)methyl)-2,2-difluoropentanoate (3h)

2
{
§

Current D.
NAME

ata Parameters
20160511-wjc-2
10

EXPNO
PROCNO 1
F2 - Rcquisition Parameters
Date_ 20160511
Time 18.20
INSTRUM spect
PROBHD S mm PABBO BB-
o PULPROG zg30
™ 65536
)J\ SOLVENT C€DpC13
N NS 16
| DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
F ) 3.9846387 sec
F3C F RG 33.21
DW 60.800 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
TDO 1
= CHANNEL f.
Pl 14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
F 400.1300088 MHz
wowW EM
55B
LB 0.30 Hz
GB
PC 1.00
T T T
1" 10 9 8 4 6 5 4 3 1 0 ppm
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Current Data Parameters

NAME 20160511-wjc-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 18.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
0 SOLVENT CDC13
NS 166
)K DS 4
N SWiH 24038.461 Hz
| FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
F OEt D 20.800 usec
FaC E DE 6.50 usec
0 TE 300.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
NUC1 13c
Pl 10.90 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
= CHANNEL £2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 w
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127710 MHz
WOW EM
| i $sB 0
S B 1.00 Hz
GB 0
T T T T T T T T T T 134 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
vaoD AN
= AEER0S
s aaaban
b e
: Sisice BRUKER
T T
Current Data Parameters
NAME 20160511-wjc-2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 18.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflqn
131072
(0] SOLVENT €DC13
J]\ NS 16
N DS 4
| SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 209.25
FiC F OEt DW 5.600 usec
F DE 6.50 usec
0o TE 299.3 K
D1 1.00000000¢ sec
TDO 1
NUC1
Pl 14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 5536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
- -
r-' =
T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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(E)-Ethyl 4-(acetylimino)-4-(3-chlorophenyl)-2,2-difluoro-3-methylbutanoate (3i)
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Current Data Parameters
NAME 20160511-wjc-4
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 160511
Time 18.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
0 ™ 65536
)J\ SOLVENT cpc13
N NS 16
| DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
F fo) AQ 3.9846387 sec
F RG 63.51
DW 60.800 usec
Cl OEt DE 6.50 usec
TE 299.5 K
D1 1.00000000 sec
D0 1
CHANNEL £1
NUC1 18
P1 14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz

F2 - Processing parameters
36

400.1300010 MHz
EM

0.30 Hz
1.00

1 10 9 8 T 6 5 4

o am oo R Rt T L=
& Bome 253505 0=60 amo & amo o Foww
A SR8A8 SaRuaThnon 88 9 8aa b BeS8
o ] recowmtnna a8 8 bl 7 OA%RT BRUK!R
2 RV PP aN N ] wow + M
[ A 2 IR I\
Current Data Parameters
NAME 20160511-wjc-4
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 19.06
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT €DCl13
NS 166
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
F o) bl 20.800 usec
F DE 3355g usec
TE .3 K
cl OEt D1 2.00000000 sec
D11 0.03000000 sec
DO 1
HANNEL £1
NUC1 13C
Pl 10.90 usec
PLW1 50.00299835 w
SFO1 100.6228293 MHz
= CHANNEL f2 ==
PDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 w
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127731 MHz
“ WDW EM
SSB 0
il —— » T
GB 0
T T T T T T FL 1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 20160511-wjc-4
11

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 18.55
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgflqn
D 131072
SOLVENT €DC13
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 209.25
oW 5.600 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
TDO 1
CHANNEL f1

14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz

F2 - Processing parameters
SI 6

SF 376.4983660 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T
-100

-120

1.3859

1.3670

1.3483
—— ~0.0006

ppm

(E)-Ethyl 4-(acetylimino)-2,2-difluoro-3-methyl-4-(o-tolyl)butanoate (3j)

Current Data Parameters
NAME 160515-wjc-3
10

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160515
Time 14.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 65536
SOLVENT cpc13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32.58

D 62.400 usec
DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1l ==
400.1324710 MHz
1H

9.15 usec
19.00000000 W

F2 - Processing parameters
65536

SF 400.1300050 MHz
WoW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00

S49
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Current Data Parameters
NAME

EXPNO
PROCNO

160515-wjc-3
12
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
™D

T
140

T
100 80 60 40 20

20160515
14.47
spect

S5 mm PABBO BB/

2gpg30
65536
€DC13

161

4
24038.461
0.366798
1.3631988

294.6
2.00000000
0.03000000
1.89999998

1

13C

10.10
65.00000000
100.6228293

1H
19.00000000
0.19639000
0.15907000
400.1316005

4
100.6127755
EM

0
1.00

0
1.40

Hz
Hz

usec
usec
sec

sec
sec

usec

=

MHz

w
W
W
MHz

F2 - Processing parameters
68

MHz

Hz

200 180 160 120 0 ppm
EREE <
SEo o
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gzidnsng BRUKER
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Current Data Parameters
NAME 160515-wjc-3
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160515
Time 14.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflqn
0 0 131072
> SOLVENT €DC13
NS 16
N DS 4
\ 0 SWH 89285.711 Hz
FIDRES 0.681196 Hz
F AQ 0.7340532 sec
RG 202.1
F Ot DW 5.600 usec
DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
DO 1
CHANNEL f1
SFQ1 376.4607164 MHz
NUC1 19F
Pl 12.00 usec
PLW1 19.01099968 W
F2 - Processing parameters
SI 536
SF 376.4983662 MHz
Wow EM
8SB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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(E)-Ethyl 3-((acetylimino)(naphthalen-2-yl)methyl)-2,2-difluoropentanoate (3k)
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Current Data Parameters
NAME

20160513-wic-1

EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160513
Time 18.24
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 63.51

bW 60.800 usec
DE 6.50 usec
TE 298.4 K
D1 1.00000000 sec
TDO 1

SF

= CHANNEL f1 ==

1H

14.80
13.00199986
400.1324710

400.1300090
EM

0
0.30

0
1.00

usec
W
MHz

F2 - Processing parameters
SI 65536

MHzZ

Hz

4 ONONAY BADEMOMANO N T
S TSmO HMOeEaAGdm S oD Eea oA mwn cCoNG T
3 QRAFESN S82R38REIGERER A%8 ] 2ol Saahea
e L Ta e mae8 3 Faa RPRAs3S
2 3330383 AnNIIILSETI2AT FYY @™ mma aadama BRUK!R
a e oo fp S R 2 - o B Fee 8 Bban anaano
Current Data Parameters
NAME 20160513-wjc-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160513
Time 18.56
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT CDC13
NS 50
DS 4
] sw 24038461 Hz
JK FIDRES 0.366798 Hz
N AQ 1.3631988 sec
| RG 209.25
bW 20.800 usec
DE 6.50 usec
F o) TE 299.3 K
D1 2.00000000 sec
F D11 0.03000000 sec
OEt D0 1
- = CHANNEL fl ==
NUC1 13C
Pl 10.90 usec
PLW1 50.00299835 w
SFO1 100.6228293 MHz
=: = CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 w
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127738 MHz
WDW EM
“ $SB 0
N s B 1.00 Hz
) GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 20160513-wjc-1
11

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160513
Time 18.26
INSTRUM spect.
PROBHD 5 mm PABBO BB-
o PULPROG zgflqn
™ 131072
J\ SOLVENT €DC13
N NS 16
| DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
E o AQ 0.7340532 sec
F RG 209.25
OEt oW 5.600 usec
DE 6.50 usec
TE 298.4
D1 1.00000000 sec
™0 1
CHANNEL f1 =
14.20 usec
PLW1 20.98900032 W
SFOL 376.4607164 MHz
F2 - Processing parameters
SI 6
SF 376.4983660 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-Ethyl 3-((acetylimino)(thiophen-2-yl)methyl)-2,2-difluoropentanoate (31)

NABONNNTNMOAD TRV TDDNNTAHONADONY DI AN A DO AMD
NMMIORN R NN EDEODOAM I POAVOINMNOOD A ORDOO™ O AN @ N
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PR T T T T T T T TMMMOMMNOAAMMANNNGNHA A OO

Current Data Parameters

NAME 20160512-wjc-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160512
Time 10.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
0o TD 65536
SOLVENT cpc13
A NS 16
N DS 2
| SWH 8223.685 Hz
S FIDRES 0.125483 Hz
\ | AQ 3.9846387 sec
F OEt RG 115.38
F D 60.800 usec
0 DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1 ==
1H

14.80
13.00199986
400.1324710

usec
W
MHZz

Processing parameters
65536
400.1300091 MHz
EM

0.30 Hz
1.00

12 11 10 9

S52
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Current Data Parameters
NAME 20160512-wjc-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160512
Time 10.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CpCl13
NS 300
o) Ds 4
SWH 24038.461 Hz
Jl\ FIDRES 0.366798 Hz
N AQ 1.3631988 sec
s | RG 209.25
D 20.800 usec
A\ DE 6.50 usec
F OEt TE 298.4 K
F D1 2.00000000 sec
I} D11 0.03000000 sec
TDO 1
= CHANNEL f
Pl 10.90 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
= = CHANNEL £2 ==
CPDPRG2 waltz16
NUC2 18
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 2768
SF 100.6127719 MHz
J WDW EM
SSB 0
i o sty " » 1.00 Hz
GB 0
T T T T T T T T T T T L 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
CHOTBE 4O
RISAZERT
gozzedss BRUKER
Current Data Parameters
NAME 20160512-wic-2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date. 2 512
Time 10.24
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zgflgn
0 131072
SOLVENT cpc13
JJ\ NS 16
N DS 4
s | SWH 89285.711 Hz
FIDRES 0.681196 Hz
\ RQ 0.7340532 sec
F OEt RG 209.25
F bW 5.600 usec
0 DE 6.50 usec
TE 297.9
D1 1.00000000 sec
TDO 1
= = CHANNEL fl ==
NUC1 19F
Pl 14.20 usec
PLW1 20.98900032 w
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WoW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

S53



(E)-Ethyl 4-(acetylimino)-2,2-difluoro-3-methy
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4-(1-tosyl-1H-indol-3-yl)butanoate (3m)

Current Data Parameters
NAME

160527-wjc-1

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160527
Time 18.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
o SOLVENT coci3
. NS 16
N DS 2
\ SWH 8012.820 Hz
FIDRES 0.122266 Hz
0 AQ 4.0894966 sec
| F RG 32.58
N F DW 62.400 usec
1 OEt DE 6.50 usec
Ts TE 295.0 K
D1 1.00000000 sec
D0 1
HANNEL f1
SFO1 400.1324710 MHz
NUC1 18
P1 9.15 usec
PLW1 19.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
LJ A 4L_A
T T T T T T T T T T T T T
12 1" 10 9 8 7 6 5 4 3 2 1 0 ppm
EEaeg B BRES
il =l=lai =l ol ol el e
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Current Data Parameters
NAME 20160513-wjc-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160513
Time 19.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT cDC13
NS 470
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
Dw 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
10.90 usec
50.00299835 W
100.6228293 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST
SF 100.6127729 MHz
I l WDW EM
| JULL ol l =0
GB 0
T T T T T T T T T T T FC 1.40
180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME

160527-wjc-1
11

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20160527

Time 18.18

INSTRUM spect

PROBHD S mm PABBO BB/

PULPROG zgflqn
131072

SOLVENT €DC13

NS 16

DS 4

SWH 89285.711 Hz

FIDRES 0.681196 Hz

AQ 0.7340532 sec

RG 202.1

oW 5.600 usec

DE 6.50 usec

TE 295.0

D1 1.00000000 sec

DO 1

= CHANNEL f1l == =

376.4607164

12.00

MHzZ

usec

19.01099968 W

F2 - Processing parameters
SI 6

SF

376.4983662 MHz

WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T T T

0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoro-4-methylpentanoate (3n)

2¥adanay gasapecasdeasnazisoagatepars 8 (—X_)
Heshadan g3uncasfezggechotagicalenas: ¢ BRUKER
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Current Data Parameters
NAME 160421-wjc-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160421
Time 14.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
JJ\ SOLVENT cpcl13
NS 16
N E DS 2
| S 8012.820 Hz
9} FIDRES 0.122266 Hz
AQ 4.0894966 sec
OEt RG 32.58
DW 62.400 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
TDO 1
= = CHANNEL f1 == =
SFO1 400.1324710 MHz
NUC1 1H
Pl 9.15 usec
PLW1 19.00000000 W
F2 - Processing parameters
51 65536
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
1 10 6 5 4 0 ppm
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Current Data Parameters
NAME 160421-wjc-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160421
Time 15.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
SOLVENT €DC13
0 NS 161
DS 4
JK Sl 24038.461 Hz
N EE FIDRES 0.366798 Hz
| AQ 1.3631988 sec
0} RG 202.1
DW 20.800 usec
DE 6.50 usec
OFt TE 295.0 K
Dl 2.00000000 sec
dl1 0.03000000 sec
DELTA 1.89999998 sec
DO 1
NUC1 13C
Pl 10.10 usec
PLW1 65.00000000 W
SFOL 100.6228293 MHz
CPDPRG2
NUC2 1
PLW2 19.00000000 W
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127751 MHz
wWDowW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Il Ll " LD
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
Pt
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Current Data Parameters
NAME 160425-wjc-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160425
Time 18.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
D 131072
SOLVENT €DCl13
NS 16
[0] DS 4
JJ\ SWH 89285.711 Hz
N FIDRES 0.681196 Hz
| R F aQ 0.7340532 sec
o RG 202.1
DW 5.600 usec
DE 6.50 usec
OEt TE 295.2 K
D1 1.00000000 sec
TDO 1
CHANNEL £ =
376.4607164 MHz
19F
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
wowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N .
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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(E)-Ethyl 2-(1-(acetylimino)-1,2,3,4-tetrahydronaphthalen-2-yl)-2,2-difluoroacetate (30)

Current Data Parameters
NAME 20160303-wjc-11
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160303
Time 19.16
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT €DC13
NS 16
o DS 2
A sw 8223.685 Hz
N FIDRES 0.125483 Hz
| RF AQ 3.9846387 sec
RG 33.21
OFt DW 60.800 usec
DE 6.50 usec
o TE 298.0
D1 1.00000000 sec
™0 1
CHANNEL f£1 ==
1H
14.80 usec
PLW1 13.00199986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300027 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T
12 1 10 9 6 5 4 3 2 1 0 -1 ppm
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Current Data Parameters
NAME 20160303-wic-11
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160303
Time 19.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT €DC13
o NS 186
DS 4
L SWti 24038.461 Hz
N FIDRES 0.366798 Hz
| RSF aQ 1.3631988 sec
OEt RG 09.25
DW 20.800 usec
o} DE 6.50 usec
TE 298.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
HANNEL f1
NUC1 13C
Pl 10.90 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
= = CHANNEL £2 ==
CPDPRG2 waltz16
NUC2 18
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127754 MHz
WDW EM
ssB 0
o [ LB 1.00 Hz
GB 0
T T T T T T T T T T T 1 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME

20160301-wjc-11
11

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160301
Time 18.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflqn
131072
SOLVENT €DC13
NS 16
o DS 4
/LK SWiH 89285.711 Hz
N FIDRES 0.681196 Hz
| F F AQ 0.7340532 sec
RG 209.25
OEt DW 5.600 usec
DE 6.50 usec
(o} TE 298.4
D1 1.00000000 sec
™0 1
CHANNEL £1
14.20 usec
PLWL 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 6
SF 376.4983660 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
AL
T T T T T T T T T
-20 -40 -60 -80  -100  -120  -140  -160 ppm

(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoroheptanoate (3p)

o
~eood
CD T
S0 o
o~

Current Data Parameters

NAME 160610-wijc-2
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160610
Time 18.30
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG 2930

™ 65536
SOLVENT C€pC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 17.59

Dw 62.400 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
TDO 1

SI
SF
WDW
$SB
LB
GB
PC

o -
o
o
w

11 10 9 8 7

S58

ppm

CHANNEL f1 ==
400.1324710 MHz
1H

9.15 usec
19.00000000 W

F2 - Processing parameters
36

655
400.1300097 MHz
EM

0.30 Hz
1.00
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Current Data Parameters
NAME 160610-wjc-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160610
Time 18.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
N ™0 aQ 1.3631988 sec
{ RG 02.1
D 20.800 usec
DE 6.50 usec
F OFEt TE 295.1 K
F D1 2.00000000 sec
0 dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
P1 10.10 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2
uc2 1H
PLW2 19.00000000 w
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 768
SF 100.6127767 MHz
WOW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I m :
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 160610-wjc-2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160610
Time 18.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
D 131072
SOLVENT €DC13
NS 16
DS 4
N"~0 Sl 89285.711 Hz
{ FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 202.1
F OEt DW 5.600 usec
F DE 6.50 usec
0 TE 294.5
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFQ1 376.4607164 MHz
NUC1 19F
Pl 12.00 usec
PLW1 19.01099968 W
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WoW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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(E)-Ethyl 4-(acetylimino)-3-(cyclohexylmethyl)-2,2-difluoro-4-phenylbutanoate (3q)

Current Data Parameters
NAME 20160611-wjc-1

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160611
Time 18.40
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT €bC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 33.21
oW 60.800 usec
DE .50 usec
TE 298.6
D1 1.00000000 sec
TDO 1
CHANNEL fl ==
1H
14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI

SF 400.1300088 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

9 8 6 5 4 3 0 -1 -2 ppm
ol |
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Current Data Parameters
NAME 20160611-wjc-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160611
Time 19.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT €pCl13
NS 326
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 usec
TE 299.7 K
D1 2.00000000 sec
D11 0.0300000C sec
DO 1
CHANNEL £1 =
13C
10.90 usec
50.00299835 w
100.6228293 MHz
HANNEL f2
CPDPRG2 waltz16
NUC2 18
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127752 MHz
WDW EM
l SSB 0
] L1y - LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 20160611-wjc-1
11

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20160611

Time 18.42

INSTRUM spect

PROBHD S mm PABBO BB-

PULPROG zgflqn

D 131072

SOLVENT €DC13

NS 16

DS 4

SWH 89285.711 Hz

FIDRES 0.681196 Hz

AQ 0.7340532 sec

RG 209.25

oW 5.600 usec

DE 6.50 usec

TE 298.6

D1 1.00000000 sec

DO 1
CHANNEL f1 =

14.20 usec

PLW1 20.98900032 W

SFO1 376.4607164 MHz

F2 - Processing parameters

SI 6

SF 376.4983660 MHz

wowW EM

S5B 0

LB 0.30 Hz

GB 0

PC 1.00

T T T T T T T T T T
0 -20 -40 -60 -80 -100 =120 -140 -160 ppm

(E)-Ethyl 4-(acetylimino)-2,2-difluoro-3,4-diphenylbutanoate (3r)

<)
BRUKER
- a
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—1.9336
1.3846
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Current Data Parameters

NAME 160429-wjc-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160429
Time 19.33
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG zg30
o] buo) 65536
J\ SOLVENT €pC13
N NS 16
| DS 2
Ph SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
E: OEt RG 51.73
F D 62.400 usec
o} DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
DO 1
= CHANNEL f1 ==
SFO1 400.1324710 MHz
NUC1 1H
P1 9.15 usec
PLW1 19.00000000 W

F2 - Processing parameters
ST

SF 400.1300109 MHz
wow EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

12 1 10 9 8 7 6

10.01
1.00
1.93
2.92
3.00
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7965
7476
7177
1438
2338

77.3176
76.9998
76.6820

164
163
163
163
163
135
130
130
130
128
128
128
127

v
§ L

——183.1749
113
111

__—63.1014

56.9508
56.7525
56.7007
56.4999
——24.8082
—13.9432

(<)
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Current Data Parameters
NAME

EXPNO
PROCNO

160429-wjc-2
12
1

F2 - Acquisition Parameters
Date_ 2016042

Time
INSTRUM
PROBHD
PULPROG
™D

SOLVENT

19.47
spect
5 mm PABBO BB/

NS

4
24038.461
0.366798
1.3631988
202.1
20.800
6.50

295.9
2.00000000
0.03000000
1.89999998
1

13C

10.10
65.00000000
100.6228293

Hz
Hz

usec
usec
sec

sec
sec

usec

=

MHz

Ll

SF

o

200

T T
180 160 140 120 100

-100.5661
-100.5934

101.2926
-101.3197
-112.2908
-112.3424
-113.0174
-113.0690

£
<
k-

1H
19.00000000
0.19639000
0.15907000
400.1316005

===

MHZ

F2 - Processing parameters
SI 32768

100.6127739 MHz
EM

1.00 Hz

1.40

BRUKER
(>

Current Data Parameters
NAME

EXPNO
PROCNO

160429-wjc-2
11

1

F2 - Acquisition Parameters
Date_ 20160429

Time
INSTRUM
PROBHD
PULPROG
™D

SOLVENT
NS

19.35

spect

S5 mm PABBO BB/
2gflqn

131072

C€DC13

16

4
89285.711
0.681196
0.7340532
202.1
5.600
6.50

Hz
Hz

usec
usec

295.2
1.00000000 sec
1

CHANNEL f1 == =
376.4607164 MHz
19F
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

S62



(E)-Ethyl 4-(acetylimino)-3-benzyl-2,2-difluoro-4-phenylbutanoate (3s)

o)
BRUKER
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Current Data Parameters
NAME 160425-wjc-2

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160425
Time 18.21
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG zg30
™ 65536
0 SOLVENT €DC13
NS 16
J\ DS 2
N SWH 8012.820 Hz
| FIDRES 0.122266 Hz
Ph AQ 4.0894966 sec
RG 32.58
F OEt oW 62.400 usec
F DE 6.50 usec
o} TE 295.2 K
D1 1.00000000 sec
™0 1
CHANNEL f1 ==
400.1324710 MHz
18
9.15 usec
19.00000000 W
F2 - Processing parameters
SI 5536
SF 400.1300099 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
L A L
T T T T T T T T T T T T T
" 10 9 8 7 6 5 4 3 2 0 ppm

8.12
1.97
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Current Data Parameters

NAME 160425-wjc-2
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160425
Time 18.31
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG 2gpg30

™ 65536
SOLVENT C€DpC13

NS 126

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1

o 20.800 usec
DE 6.50 usec
TE 295.9 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C

Pl 10.10 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2

NUC2

PLW2 19.00000000 W
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 768

SF 100.6127783 MHz
WDW EM

858 0

LB 1.00 Hz
GB 0

PC 1.40

T T T
200 180 160 140 120

T T T T T T

T
100 80 60 40 20 0 ppm

S63
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Current Data Parameters
NAME 160425-wjc-2
11

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160425
Time 18.22
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgflqn
D 131072
9 SOLVENT coc13
/ﬂ\\ NS 16
N DS 4
| SwiE 89285.711 Hz
Ph FIDRES 0.681196 Hz
AQ 0.7340532 sec
F OEt RG 202.1
F oW 5.600 usec
DE 6.50 usec
o TE 295.1 K
D1 1.00000000 sec
DO 1
= CHANNEL fl == =

376.4607164 MHz

12.00 usec
19.01099968 W
F2 - Processing parameters
SI 6
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoro-5-phenylpentanoate (3t)

Current Data Parameters
NAME 160425-wjc-3
10

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160425
Time 18.34
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT €pCl13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32.58
DW 62.400 usec
DE 6.50 usec
TE 295.2
D1 1.00000000 sec
DO 1
= = CHANNEL £ ind
SFO1 400.1324710 MHz
NUC1 18
Pl 9.15 usec
PLW1 19.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300121 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T

12 11 10 9 6 5 4 0 ppm
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1

164.0299
163.9981
163.5115
163.194
162.8749
136.8964
115.5350
77.3187
77.0005
76.6829
50.7015
50.4769
50.2548
32.9572
29.1178
29.0880
29.0596
24.6689

-
o
©
0
™
©

——63.0234
—13.8192

<
<
<
S

BRUKER
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Current Data Parameters

NAME
EXPNO
PROCNO

160425-wic-3
12
1

F2 - Acquisition Parameters

Date_
Time

INSTRUM

PROBHD

PULPROG

PLW2
PLW12
PLW13
SFO2

PC

SI
SF
WDOW
SSB
LB
GB

H LLL

200

T

160

T

T T
180 140 120 100 80 ppm

Y
X

20160425
18.45

spect

5 mm PABBO BB/
2g9pg30

65536

€DC13

126

4
24038.461
0.366798
1.3631988

2.00000000
0.03000000
1.89999998

1

13C

10.10
65.00000000
100.6228293

1H
19.00000000
0.19639000
0.15907000
400.1316005

100.6127769
EM

Current Data Parameters
NAME

160425-wjc-3
11

Hz
Hz
sec

usec
usec

sec

sec
sec

usec

=

MHz

W
W
W
MHz

F2 - Processing parameters
32768

MHz

Hz

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160425
Time 18.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
TD 131072
SOLVENT CcDC13
] NS 16
)k DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 202.1
Dw 5.600 usec
DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
DO 1

SF

&

T T T T T T T
0 -20 -40 -60 -80 -100 -120

T
-140 -160 -180 -200 ppm

S65

CHANNEL f1
376.4607164
198
12.00

19.01099968

usec
W

F2 - Processing parameters
6

376.4983662 MHz
EM

0.30 Hz
1.00



(E)-Ethyl 3-(acetoxymethyl)-4-(acetylimino)-2,2-difluoro-4-(p-tolyl)butanoate (3u)
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NAME 20160608-wic-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160608
ime 19,11
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zg30
9 Q ™ 65536
»‘— >— SOLVENT CDC13
NS 16
N, 0 DS 2
o} s 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
P omt RG 85
bW 60.800 usec
DE 6.50 usec
TE 301.3 K
D1 1.00000000 sec
TDO 1
= = CHANNEL f1 == =
NUC1 1H
Pl 14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
LA PC 1.00
N
T T T T T T T T T T T T T T
12 1 10 9 8 T 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME 20160608-wjc-2
EXPNO 12
PROCNO 1
F2 - RAcquisition Parameters
Date_ 20160608
Time 19.33
INSTRUM spect
PROBHD S mm PABBO BB-
0, 0, PULPROG 2gpg30
>— >— D 65536
SOLVENT €DC13
Ny 0 NS 326
(o] DS 4
SWH 24038.461 Hz
F FIDRES 0.366798 Hz
F OEt AQ 1.3631988 sec
RG 209.25
bW 20.800 usec
DE 6.50 usec
TE 302.1 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
HANNEL £1
NUC1 13C
Pl 10.90 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
= CHANNEL £2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127709 MHz
wow EM
SSB 0
Ll 4Ll e YR} 1.00 Hz
) GB 0
T T T T T T T T T PC 1.40

T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 20160608-wjc-2
11

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20160608

Time 19.13

INSTRUM spect

PROBHD S mm PABBO BB-

PULPROG zgflqn

D 131072

SOLVENT €DC13

NS 16

DS 4

SWH 89285.711 Hz

FIDRES 0.681196 Hz

AQ 0.7340532 sec

RG 209.25

oW 5.600 usec

DE 6.50 usec

TE 301.2 K

D1 1.00000000 sec

DO 1
CHANNEL f1 =

14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz

F2 - Processing parameters
SI 6

SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
-
T T T T T T T T T T T
0 =20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-ethyl 4-(acetylimino)-2,2-difluoro-4-(p-tolyl)-3-(tosylmethyl)butanoate (3v)

o)
BRUKER
(<

©
YrVWOT @ CONOONVLVTIOTVAINEOMA O VO -
DDBN A D RS FOMOPOTNROAMNERAMADBN B VO™ a8
DOWARDB 0 FRNOAIDDMA-A~ONTONT®D ® ©am °
ARoemme NS MPMOAAAA A “00000OWNTMm ® G

N S TrTTTN T T T T T T TMA NN - T

Z
\
%
:

Current Data Parameters

NAME 20160610-wjc-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160610
Time 19.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 230
D 65536
SOLVENT cpc13
NS 16
/& DS 2
N0 SWH 8223.685 Hz
| FIDRES 0.125483 Hz
AQ 3.9846387 sec
Ts RG 56.81
bW 60.800 usec
F OEt DE 6.50 usec
F TE 298.9 K
(0] D1 1.00000000 sec
DO 1

= CHANNEL fl == -

1H
Pl 14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300087 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 ppm
R RIS 2% | b b ] N
oo ~lail o ool o |
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Current Data Parameters
NAME 20160610-wijc-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160610
Time 19.21
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NS 332
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
/L AQ l.3§3é988 sec
RG 209.25
N| o DW 20.800 usec
DE 6.50 usec
Ts TE 299.6 K
D1 2.00000000 sec
F OEt pl1 0.03000000 sec
F TDO 1
0
CHANNEL f1
13C
10.90 usec
50.00299835 W
100.6228293 MHz
= = CHANNEL £2 ==
CPDPRG2 waltz16
NUC2 14
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127738 MHz
WoW EM
SSB 0
il i . LB 1.00 Hz
OB 0
T T T T T T T T T T 144 1.40

T
200 180 160 140 120 100 80 60 40 20 0 ppm

ronoo T
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Current Data Parameters

NAME 20160610-wic-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160610
Time 19.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflqn
TD 131072
SOLVENT CDC13
NS 16
N™ =0 DS 4
{ su 89285.711 Hz
Ts FIDRES 0.681196 Hz
AQ 0.7340532 sec
F OEt RG 209.25
F D 5.600 usec
0 DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
DO 1
= CHANNEL fl ==
NUC1 19F
Pl 14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WOW EM
5B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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(E)-Diethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluorohexanedioate (3w)
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Current Data Parameters
NAME

EXPNO
PROCNO

160616-wjc-3
10
1

F2 - Acquisition Parameters

Date_
Time

INSTRUM

PROBHD

PULPROG
™D

0 ppm

528
196
L2660
50.0399
82

49.81
080:

117.9472
115.4422
115.3675
112.8635

77.0013
76.6836

- 183.5030
172.2824
77.3

¢

——136.5953

_—131.1
128.8934

T~127.2604

——63.0775

——60.5295
50

e
%31
=

/
=z
N
<

SOLVENT
NS

20160616
19.04

spect
S mm PABBO BB/

2
8012.820 Hz
0.122266 Hz

4.0894966 sec

62.400 usec
6.50 usec

294.7
1.00000000 sec
1

CHANNEL f1 ==
400.1324710 MHz
18

9.15
19.00000000 W

F2 - Processing parameters
5536

400.1300098 MHz
EM

0.30 Hz
1.00

Current Data Parameters
NAME

EXPNO
PROCNO

160616-wjc-3
12
1

F2 - Acquisition Parameters
Date_ 20160616

Time

INSTRUM

PROBHD

PULPROG

D

SOLVENT
/g NS
NI 0O O DS

SF
WDW
SSB
LB
GB
BPC

“ " Lid i

200

T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

S69

19.29

spect
5 mm PABBO BB/

4
24038.461 Hz
0.366798 Hz
1.3631988 sec
202.1
20.800 usec
6.50 usec
295.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

13C
10.10 usec
65.00000000
100.6228293 MHz

sc

19.00000000 W
0.19639000 W
0.15907000 W

400.1316005 MHz

F2 - Processing parameters
ST 2768

100.6127761 MHz
EM

1.00 Hz
1.40
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Current Data Parameters
NAME 160616-wjc-3
11

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160616
Time 19.06
INSTRUM spect.
PROBHD S mm PABBO BB/
PULPROG zgflqn
D 131072
SOLVENT €DC13
NS 16
DS 4
/L§ SWH 89285.711 Hz
NS0 0 FIDRES 0.681196 Hz
| AQ 0.7340532 sec
RG 202.1
OEt DW 5.600 usec
F OEt DE 6.50 usec
TE 294.6 K
F D1 1.00000000 sec
o 00 1

= CHANNEL f1l == =
376.4607164 MHz

12.00 usec
19.01099968 W

F2 - Processing parameters
SI 6

SF 376.4983662 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T T T T T 1
-20 -40 -60 -80 -100 =120 -140 -160 -180 ppm

(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluorohept-5-ynoate (3x)

.0230

Current Data Parameters
N 20160620-wjc-2
20

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160620
Time 19.10
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 230
™D 65536
SOLVENT €DC13
NS 16
DS 2
/k SWH 8223.685 Hz
N0 FIDRES 0.125483 Hz
| AQ 3.9846387 sec
RG 33.21
X oW 60.800 usec
DE 0 usec
F OEt TE 298.9 K
F D1 1.00000000 sec
(o] TDO 1
= CHANNEL £
14,80 usec
PLW1 13.00199986 W

SFO1 400.1324710 MHz
FZ - Processing parameters
65536
400.1300083 MHz
WDW EM
SSE 0
0.30 Hz
0
1.00

1 10 9 8 7 6 5 4 3 2 1 0 ppm

s EIEN
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Current Data Parameters
NAME 20160620-wjc-2
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160620
Time 19.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT €DC13
NS 169
/k DS 4
N 0 SwWH 24038.461 Hz
| FIDRES 0.366798 Hz
AQ 1.3631988 sec
\\ RG 209.25
F OEt bW 20.800 usec
DE 6.50 usec
F TE 299.4 K
(o] D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
10.90 usec
50.00299835 W
100.6228293 MHz
CHANNEL £2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 27
SF 100.6127753 MHz
WowW EM
] SSB 0
11 LB 1.00 Hz
GB 0
T T T T T T T T T T FC 1.40
200 180 160 140 120 100 80 60 20 0 ppm
demoamo c‘x’)
MIor®mB o
SIAIERAR
Sduuiioe BRUKER
Current Data Parameters
NAME 20160620-wjc-2
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160620
Time 19.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflgn
D 131072
SOLVENT cDC13
NS 16
DS 4
SWH 89285.711 Hz
N™ =0 FIDRES 0.681196 Hz
| AQ 0.7340532 sec
A RG 209.25
N D 5.600 usec
L OEt DE 6.50 usec
F TE 298.8 K
0 D1 1.00000000 sec
TDO 1
CHANNEL f1
198
14.20 usec
20.98900032 W
376.4607164 MHz
F2 - Processing parameters
SI 5536
SF 376.4983660 MHz
Wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I
T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 ppm

S71



(E)-Ethyl 3-((acetylimino)(phenyl)methyl)-2,2-difluoro-6-methylhept-5-enoate (3y)
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Current Data Parameters
NAME 160622-wjc-1
20

CHANNEL f1
400.1324710
1H

9.38
19.00000000

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160622
Time 17.33
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zg30

D 65536
SOLVENT €DC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 60.7

DW 62.400 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
DO 1

MHZ

usec
W

F2 - Processing parameters
ST 65536

SF 400.1300097
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
A_A__A AN
¥ | T T T T T T T T T T
11 10 9 8 F 4 6 5 4 3 2 1 0 ppm
wn o o~ L -l Ni© ™
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Current Data Parameters
NAME 160622-wjc-1
EXPNO 2,
PROCNO 1

MHZz

Hz

F2 - Acquisition Parameters
Date_ 20160622

Time 18.00
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT €DCl13
NS 416
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1
DW 20.800 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
P1 10.13 usec
PLW1 65.00000000 W
FO1 100.6228293 MHz
CPDPRG2
uc2
PLW2 19.00000000 W
PLW12 0.20637999 W
PLW13 0.16717000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127717 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

l BPC 1.40

I Ll |
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 160622-wjc-1
21

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160622
Time 17.35
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgflqn
D 131072
SOLVENT €DC13
NS 16
N”0 DS 4
| SWH 89285.711 Hz
= FIDRES 0.681196 Hz
AQ 0.7340532 sec
F OEt RG 202.1
F oW 5.600 usec
DE 6.50 usec
o TE 296.2 K
D1 1.00000000 sec
TDO 1
= CHANNEL fl == =

376.4607164 MHz

12.00 usec
19.01099968 W

F2 - Processing parameters
SI 6

SF 376.4983662 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-Ethyl 4-(acetylimino)-3-benzyl-2,2-difluoro-6-phenylhexanoate (3z)

-
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Current Data Parameters
NAME 20160517-wjc-2
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 201605

Time 18.49
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPRO zg30
D 65536
SOLVENT €pCl13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 63.51
DW 60.800 usec
DE 6.50 usec
TE 298.6
D1 1.00000000 sec
DO 1
= CHANNEL £
14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300137 MHz
WDW EM
8SB 0
LB 0.30 Hz
) 8 0
M PC 1.00
T T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 0 ppm
|9 < 2| | AR 1B |
| N mioliN o
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Current Data Parameters
NAME 20160517-wijc-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160517
Time 19.11
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT €DC13
NS 326
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
>—N Ph Q 1.3631988 sec
A\ 0 RG 209.25
bW 20.800 usec
F DE 6.50 usec
F OEt TE 299.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
10.90 usec
50.00299835 W
100.6228293 MHz
= CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127738 MHz
WDW EM
I SSB 0
ﬁ | B 1.00 Hz
GB 0
T T T T T T T PC 1.40

Current Data Parameters

S74

NAME 20160517-wjc-2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160517
Time 18.51
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zgflqgn
™D 131072
SOLVENT €DpC13
NS 16
DS 4
o] SWH 89285.711 Hz
>— Ph FIDRES 0.681196 Hz
\ 0 AQ 0.7340532 sec
RG 209.25
F Dw 5.600 usec
DE 6.50 usec
il FOEt TE 298.5 K
D1 1.00000000 sec
TDO 1
CHANNEL £1
19F
14.20 usec
20.98900032 W
376.4607164 MHz
F2 - Processing parameters
SI 6
SF 376.4983660 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T
0 -20 -40 -80 -100 -120 -140 ppm



(E)-Ethyl 2,2-difluoro-3-methyl-4-phenyl-4-((3-phenylpropanoyl)imino)butanoate (4a)

Current Data Parameters
NAME

20160524-wjc-2

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 160524
Time 19.04
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
0 SOLVENT €DC13
NS 16
DS 2
N SwE 8223.685 Hz
| FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 52.83
F (o] oW 60.800 usec
F DE 6.50 usec
OEt TE 299.9
D1 1.00000000 sec
™0 1
CHANNEL f£1 ==
1H
14.80 usec
PLW1 13.00199986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
SI 6
SF 400.1300087 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
} PC 1.00
T T T T T T T T T T T T T
12 1 10 9 8 6 5 3 2 1 0 ppm
- alv|v ©
a cs0on ocwnaamNoLNOS m
3 S2ERER hOhaBrRLAbanS ez B 2388 3 3828
3 2E23n R P b no® @ RS -1 SSE®
@ Bwman CwomBER SN noe 2 oans: o a2t BRUKER
2 822383 SnR88aG8SSSY Fe8 o sova o G
(VNN V27 2N VA A\ (>
Current Data Parameters
NAME 20160524-wic-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160524
Time 19.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT €DC13
NS 200
DS 4
0 sw 24038.461 Hz
FIDRES 0.366798 Hz
N AQ 1.3631988 sec
| RG 09.25
D 20.800 usec
DE 6.50 usec
F 0 TE 300.3 K
F D1 2.00000000 sec
D11 0.03000000 sec
OEt D0 1
CHANNEL £1
13C
10.90 usec
50.00299835 W
100.6228293 MHz
= = CHANNEL f£2 ==
CPDPRG2 waltz16
NUC2 18
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127750 MHz
WDW EM
l ‘ SSB 0
LB 1.00 Hz
| LiL 0
T T T T T T T T T T T Pt 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME

20160524-wjc-2
11

EXPNO
PROCNO 1
F2 - Acqulsmmn Parameters
Date_ 160524
Time 19.05
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgflqn
D 131072
o] SOLVENT €bC13
NS 16
N DS 4
| SWH 89285.711 Hz
FIDRES 0.681196 Hz
0.7340532 sec
RG 209.25
FF 9 oW 5.600 usec
DE 6.50 usec
OEt TE 299.8
D1 1.00000000 sec
TDO 1
= CHANNEL f1
NUC1
Pl 14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 6
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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QoD COVTTNOROOMNNM O O~ DM DDA TN OO ® N
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(E)-Ethyl 2,2-difluoro-3-methyl-4-(pentanoylimino)-4-phenylbutanoate (4b)
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Current Data Parameters
NAME

20160524-wjc-1

Hz
Hz
sec

usec
usec

]

ec

usec
W

MHz

MHz

Hz

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160524
Time 18.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
[0} SOLVENT cDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
0 RG 33.21
DW 60.800
F DE 6.50
OEt TE 300.3
D1 1.00000000
DO 1
= CHANNEL fl ==
NUC1 1H
Pl 14.80
PLW1 13.00199986
SFO1 400.1324710
F2 - Processing parameters
SI 65536
SF 400.1300094
WDW EM
SSB 0
LB 0.30
GB 0
BC 1.00
L I
T T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
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Current Data Parameters
NAME 20160524-wjc-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160524
Time 18.59
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CpCl13
NS 158
Ds 4
SWH 24038.461 Hz
¢} FIDRES 0.366798 Hz
AQ 1.3631988 sec
N RG 209.25
| D 20.800 usec
DE 6.50 usec
TE 300.6 K
F o) D1 2.00000000 sec
D11 0.03000000 sec
F ™00 i
OEt
= CHANNEL f1 ==
13C
Pl 10.90 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
CPDPRG2
NUC2
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127738 MHz
WDW EM
SSB 0
1] | | LB 1.00 Hz
GB 0

T T T T T T T FC 1.40

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 20160524-wjc-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 2016052
Time 18.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflqn
D 131072
SOLVENT cDC13
0 NS 16
DS 4
SWH 89285.711 Hz
N FIDRES 0.681196 Hz
I aQ 0.7340532 sec
RG 209.25
bW 5.600 usec
F o} DE 6.50 usec
F TE 300.2 K
OEt D1 1.00000000 sec
DO 1
CHANNEL f1
NUC1 19F
Pl 14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WoW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

S77



(E)-Ethyl 4-((5-chloropentanoyl)imino)-2,2-difluoro-3-methy
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Current Data Parameters
NAME

160524-wjc-1

4-phenylbutanoate (4c¢)

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 160524
Time 18.31
INSTRUM spect.
o PROBHD S mm PABBO BB/
PULPROG zg30
D 65536
N Cl SOLVENT CDC13
| NS 16
DS 2
SWH 8012.820 Hz
F (o) FIDRES 0.122266 Hz
E AQ 4.0894966 sec
OEt RG 32.58
DW 62.400 usec
DE 6.50 usec
TE 294.6
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
400.1324710 MHz
18
9.15 usec
19.00000000 W
F2 - Processing parameters
SI
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J Mo 1
T T T T T T T T T T T T T T
1 10 9 8 7 g 6 5 4 3 2 1 0 ppm
0] ol |vll+lol vlllelo
o o @@ 40w m
B 2 282 3850 225 8 83888233 & 2R
I 3 Sore DA AD HeB 8 rumAro® © o
i z Seotnind 488 8 LARGSRE S 3% BRUKER
@ o PMRRE o FO6 N VOLOTWd o M
N W T NI T (o
Current Data Parameters
NAME 160524-wjc-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 2016
Time 18.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT €DC13
0 NS 168
DS 4
N cl SWH 24038.461 Hz
1 FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1
DW 20.800 usec
F o DE 6.50 usec
F TE 295.4 K
OEt D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
Pl 10.10 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2
NUC2 18
PLW2 19.00000000 W
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 M
F2 - Processing parameters
SI 32768
SF 100.6127765 MHz
WOW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
i Ll |
T T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 0 ppm

S78



cnnnaraoan

SASd8LaR58

3RITR8ARSS

SEREARNSE3

3333a% ana BRUKER
3333930002

g2g88doqdns (N

T T LT

Current Data Parameters
NAME

160524-wjc-1
11

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160524
Time 18.33
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG zgflqn
131072
SOLVENT €DC13
(o} NS 16
J\/A\/\ P i
N cl SWH 89285.711 Hz
| FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 202.1
DW 5.600 usec
F o DE 6.50 usec
F TE 294.6
OEt D1 1.00000000 sec
™0 1
= CHANNEL f1 == =
376.4607164 Mz
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 6
SF 376.4983662 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
n
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-Ethyl 2,2-difluoro-3-methyl-4-phenyl-4-((2-(thiophen-2-yl)acetyl)imino)butanoate (4d)

=~
NTNTAANNNEOTmAT  NTORRNNNYOD SO AN noo S
SZYZZ0RBTSRER43 QZRIWRASSRSSRYRRL  Baag : BRUKER
SIIRNANANEDEIR50 AlddeemeorcmrRRinn amme 2
CERN RN R RN 08090 TETTMMMAOm®mnaennn e S
N W’ W V | Current Data Parameters
NAME 160525-wjc-1
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160525
Time 18.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT €DC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 57.28
F 0 DW 62.400 usec
F DE 6.50 usec
OEt TE 294.7 K
D1 1.00000000 sec
TDO
= CHANNEL fl ==
400.1324710 MHz
NUC1 18
Pl 9.15 usec
PLW1 19.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300103 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Al
T T T T T T T T T T T T
1 10 9 7 6 5 4 3 2 1 ppm

5.12:
1.00C
1.03>=
1.00 ~
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Current Data Parameters
NAME 160525-wjc-1
EXPNO 23
PROCNO i
F2 - Acquisition Parameters
Date_ 20160525
Time 18.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 416
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
o) RG 202.1
DW 20.800 usec
F DE 6.50 usec
OEt TE 295.6 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
Pl 10.10 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2
NUC2 1H
PLW2 19.00000000 W
PLW12 0.19639000 w
PLW13 0.15907000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127739 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
[ PC 1.40
L 14 .
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
sercToorw M
Fhemamow
LaroamO T
o R AN
i xdidad BRUKER
BRI O
Current Data Parameters
NAME 160525-wjc-1
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160525
Time 18.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
TD 131072
SOLVENT CcDC13
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
F (0] AQ 0.7340532 sec
F RG 202.1
OEt Dw 5.600 usec
DE 6.50 usec
TE 294.7 K
D1 1.00000000 sec
DO 1
CHANNEL £1
376.4607164 MHz
19F
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 6
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
" |
T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 ppm



(E)-Ethyl 4-((2-

yclopentylacetyl)imino)-2,2-difluoro-3-methy

ooy RO AN A AN NORADANOVAND DMV QDD
S@Bmao PDONMNONUMEONE DO LEVNODARDBND = QD T mm
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-4-phenylbutanoate (4e)

Current Data Parameters
NAME

160525-wjc-2

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160525
Time 19.03
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zg30
D 65536
N SOLVENT €bC13
| NS 16
DS &
SWH 8012.820 Hz
F Ie) FIDRES 0.122266 Hz
AQ 4.0894966 sec
F RG 32,58
OEt oW 62.400 usec
DE 6.50 usec
TE 294.8
D1 1.00000000 sec
TDO 1

CHANNEL f1
400.1324710
18

9.15
19.00000000 W

F2 - Processing parameters
ST 5536

SF

~——186.4505

B
©
©
~
o
o
&
w
N
-
o

2.09
1.00

o
i
10

-

.7180

T~127.2441
.2720

117.7429

115
115.1599

——136.0645
112.6895
77.3195
77.0011
76.6838

—130.7578
128
—62.8592

_/'
=
~-
o=

EXPNO
PROCNO

400.1300098 MHz
EM

0.30 Hz
1.00

Current Data Parameters
NAME

160525-wjc-2
12
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

™D
SOLVENT

dll
DELTA
TDO
NUC1
Pl
PLW1
SFO1
CPDPRG2
NUC2
PLW2
PLW12
PLW13
SF02

SI
SF
WoW
S§SB

I

LLL

200

180

T T T T T T

T T T
160 140 120 100 80 60 40

S81

20160525
19.17
ect

S|
5 mm PABBO BB/

4
24038.461
0.366798
1.3631988
202.1
20.800 usec
6.50 usec
295.6 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

Hz
Hz
sec

13C
10.10 usec
65.00000000 W
100.6228293 MHz

1
19.00000000
0.19639000
0.15907000

W

W

W
400.1316005 MHz

F2 - Processing parameters
32768

100.6127747 MHz

EM
0
1.00 Hz
0
1.40
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Current Data Parameters
NAME 160525-wjc-2
11

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160525
Time 19.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflqn
™ 131072
SOLVENT €DC13
NS 15
DS 4
s 89285.711 Hz
N FIDRES 0.681196 Hz
I AQ 0.7340532 sec
RG 202.1
DW 5.600 usec
F (o] DE 6.50 usec
F TE 294.8
OEt D1 1.00000000 sec
00 1
= CHANNEL £l == =
376.4607164 MHz
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 6
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
. 1 L
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-Ethyl 2,2-difluoro-3-methyl-4-((2-phenoxyacetyl)imino)-4-phenylbutanoate (4f)

@
2
g BRUKER
c
Current Data Parameters
NAME 20160525-wjc-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160525
Time 18.32
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT €pCl13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
F 0 AQ 3.9846387 sec
F RG 63.51
OEt bl 60.800 usec
DE 6.50 usec
TE 299.0
D1 1.00000000 sec
DO 1
= CHANNEL £
14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300089 MHz
WDW EM
8SB 0
LB 0.30 Hz
GB 0
PC 1.00
K
T T T T T T T T T T ¥ T
1 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME 20160525-wjc-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160525
Time 18.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NS 176
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DA 20.800 usec
DE 6.50 usec
F 0 TE 293.9 K
F D1 2.00000000 sec
OEt D11 0.03000000 sec
DO 1
= CHANNEL f1 ==
13C
Pl 10.90 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
=: = CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127745 MHz
l WowW EM
SSB 0
e . bl > 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
wonaroo~
SaArTnAm
Fo~oowHn
A AD® NN
gssdndy BRUKER
Current Data Parameters
NAME 20160525-wjc-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160525
Time 18.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflgn
131072
SOLVENT CDC13
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
0.7340532 sec
RG 209.25
bW 5.600 usec
DE 6.50 usec
F 0 TE 299.0 K
F Dl 1.00000000 sec
OEt DO 1
= CHANNEL f.
Pl 14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 ppm



(E)-Ethyl 4-((cyclohexanecarbonyl)imino)-2,2-difluoro-3-methy

4-phenylbutanoate

Current Data Parameters
NAME 20160519-wjc-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160519
Time 18.36
INSTRUM spect.
PROBHD S mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT €DC13
NS 16
(0] DS 2
N SWH 8223.685 Hz
2 FIDRES 0.125483 Hz
[} AQ 3.9846387 sec
RG 33.21
F oW 60.800 usec
F OEt DE 6.50 usec
TE 299.1
D1 1.00000000 sec
TDO 1
CHANNEL f£1 ==
1H
14.80 usec
PLW1 13.00199986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
SI 5!
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L L
T T T T T T T T T T T T T
1 10 9 7 6 5 3 2 1 0 -1 ppm
ol
= sno o nTad Emoe
s SANB GIBa mar D ase W aw  omommoao~
2 REEE HE8A RANS aon & 4% 3578583838
& Stene GiSme S 888 &  RBn S2a30z38% BRUKER
@ ey ORNa Fre oo 8O BEBBBO Ao
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Current Data Parameters
NAME 20160519-wic-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160519
Time 18.49
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT €pcl13
NS 176
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
0 AQ 1.3631988 sec
RG 209.25
NG DW 20,800 usec
o] DE 6.50 usec
TE 299.8 K
F D1 2.00000000 sec
F OEt D11 0.03000000 sec
DO 1
= = CHANNEL f£1 ==
NUC1 13C
Pl 10.90 usec
PLW1 50.00299835 w
SFO1 100.6228293 MHz
CHANNEL f£2 ==
waltz16
1H
90.00 usec
13.00199986 W
0.38069001 W
0.30836001 w
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127750 MHz
WDW EM
S5B 0
“ (1] | LB 1.00 Hz
GB 0
T T T | T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME

EXPNO
PROCNO

B2~
e

PLW1
SFO1

SF
wowW
SSB
LB
GB
PC

T T T

T
0 -20 -40 -60 -80 -100

-120

T T T T
-140 -160 -180 ppm

20160519-wjc-2
11

1

Acquisition Parameters

20160519
18.38

spect
S mm PABBO BB-
zgflqn

131072

€DC13

16

4
89285.711 Hz
0.681196 Hz
0.7340532 sec
209.25
5.600 usec
6.50 usec

299.0 K
1.00000000 sec
1

CHANNEL f1

14.20 usec
20.98900032
376.4607164 MHz

=

F2 - Processing parameters
SI 6

376.4983660 MHz

EM
0
0.30 Hz
0
1.00

(E)-Ethyl 4-(benzoylimino)-2,2-difluoro-3-methyl-4-phenylbutanoate (4h)

o
mmon- S
(227 ¢ BRUKER
..... s
A H 7
“ W | Current Data Parameters
NAME 160524-wjc-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160524
Time 18.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
(o) PULPROG 2930
/u\ D 65536
SOLVENT €DC13
N| Ph NS 16
DS 2
SWH 8012.820 Hz
F o) FIDRES 0.122266 Hz
AQ 4.0894966 sec
F RG 32.58
OEt DH 62.400 usec
DE 6.50 usec
TE 294.7 K
D1 1.00000000 sec
DO 1
= = CHANNEL £ =
SFOL 400.1324710 MHz
NUC1 18
Pl 9.15 usec
PLW1 19.00000000 W

F2 - Processing parameters
SI 65536

SF
WDW
sSB

LB

GB

PC
JL L

S85

400.1300081 MHz
EM

0.30 Hz

1.00
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Current Data Parameters
NAME 160524-wjc-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160524
Time 19.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
0 SOLVENT coc13
JJ\ NS 190
DS 4
N° "Ph SWH 24038.461 Hz
{ FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1
F o] oW 20.800 usec
F DE 6.50 usec
OFEt TE 295.5 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
NUC1 13C
Pl 10.10 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2
NUC2 18
PLW2 19.00000000 w
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127755 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

i L L i

T T T T

T T
200 180 160 140 120 100 80 60 40 20 0 ppm

338383300 BRUKER
3338383070
i pepefatal
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S

Current Data Parameters
NAME 160524-wjc-2
11

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160524
Time 18.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflqn
TD 131072
SOLVENT cpc13
NS 16
0 DS 4
JL SWH 89285.711 Hz
FIDRES 0.681196 Hz
NI Ph AQ 0.7340532 sec
RG 202.1
D 5.600 usec
DE 6.50 usec
F 0 TE 294.7 K
F D1 1.00000000 sec
OEt DO 1
CHANNEL f1 == =
376.4607164 MHz
19F
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WDoW EM
SSB 0
LB 0.30 Hz
GB 0
BPC 1.00
4
T T T T T T T T T T T 1
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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(E)-Ethyl 4-((E)-but-2-enoylimino)-2,2-difluoro-3-methyl-4-phenylbutanoate (4i)

o)
BRUKER
25
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S
S
¢
| Current Data Parameters
NAME 20160526-wic-1
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160526
Time 18.17
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT €DC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
F o) RG 93.19
F oW 60.800 usec
DE 6.50 usec
OEt TE 299.4
D1 1.00000000 sec
TDO 1
CHANNEL f1 == =
18
14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 65!

SF 400.1300090 MHz
WDW EM
SSB 0

LB 0.30 Hz

PC 1.00

T T T T T T T T T T T T T

1 10 9 8 7 6 5 4 3 ppm

214
1.00 —
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Current Data Parameters
NAME 20160526-w3c-1
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160526
Time 18.46
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT cDC13
NS 446
DS 4
0] SWH 24038.461 Hz
FIDRES 0.366798 Hz
NJK/\ AQ 1.3631988 sec
1 RG 209.25
pw 20.800 usec
DE 6.50 usec
TE 300.3 K
F o D1 2.00000000 sec
F D11 0.03000000 sec
OEt TDO 1
CHANNEL f1
13C
10.90 usec

50.00299835
100.6228293 MHz

=

CHANNEL £2

CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST
SF 100.6127709 MHz
WDW EM
l SSB 0
| { || gos s 3 LB 1.00 Hz
4 GB 0
T T T T T T TeC 1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME 20160526-wjc-1
21

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160526
Time 18.19
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgflqn
D 131072
SOLVENT €DC13
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 209.25
oW 5.600 usec
DE 6.50 usec
TE 299.4
D1 1.00000000 sec
F o ™0 1
F
OFEt CHANNEL f1 =
14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 6
SF 376.4983660 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
A
T T T T T T T T T T
0 -20 -40 -60 -80 -100 =120 -140 -160 ppm

(E)-Ethyl 2,2-difluoro-4-((methoxycarbonyl)imino)-3-methyl-4-phenylbutanoate (4j)
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Current Data Parameters

NAME 20160525-wjc-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160525
Time 18.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
0 PULPROG 2930
J\ ™ 65533
SOLVENT cpel
| “OMe NS 1%
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
F ] aQ 3.9846387 sec
F RG 33.21
OEt DWW 60.800 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
TDO 1

= CHANNEL fl ==
NUCL 18
P1 14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300089 MHz
WDW EM
5SB 0
LB 0.30 Hz
GB 0
BPC 1.00

} A A
T T T T T T T T T T T
1" 10 9 8 7 6 5 3 2 1 0 ppm

S88
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172.7448
172.6707
163.5778
163.258.
162.943
161.6423
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Current Data Parameters
NAME 20160525-wjc-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 2016052
Time 19.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT C€DC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
oW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
10.90 usec
50.00299835 W
100.6228293 MHz
= = CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127746 MHz
Wwow EM
SSB 0
| L] LB 1.00 Hz
Th 0
T T T T T T T FC 1.40

120 100 80 60 40 20 0 ppm

BRUKER

£
=
e
=

Current Data Parameters

NAME 20160525-wjc-2
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160525
Time 18.52
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zgflqn

TD 131072
SOLVENT cncl13

NS 16

DS 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 209.25

bW 5.600 usec
DE 6.50 usec
TE 299.1

D1 1.00000000 sec
TDO 1

CHANNEL f1

NUC1 198

Pl 14.20 usec
PLW1 20.98900032 w
SFO1 376.4607164 MHz

F2 - Processing parameters
SI

SF 376.4983660 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BPC 1.00

T T T T T
-80 -100 -120 -140 -160 ppm

S89



(E)-Ethyl 4-(((benzyloxy)carbonyl)imino)-2,2-difluoro-3-methyl-4-phenylbutanoate (4k)

CmMNOrAHTNNANTDO S
BEmREaNTZEasERS ¢ BRUKER
5586 alNtenadRer g
Mo e ¢ (N
NAME 20160519-wic-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160519
Time 18.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
[e) SOLVENT €DC13
J\ NS 1;
DS
N0 Ph SuE 8223.685 Hz
| FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 33.21
F (0] oW 60.800 usec
F DE .50 usec
OEt TE 298.9
D1 1.00000000 sec
™0 1
CHANNEL f1 == =
1H
14.80 usec
PLWL 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300118 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T 1
12 11 10 9 8 il 6 5 4 3 2 0 ppm
ol - =
gmoaza YR NTNANNVOC e
S23hda BE8TaRRNBSaE oo~ 0 aToo oo
555333 R8BSR S8%S8T 2eR 25 FRad 28
a3 an naan 8n3s
SREB338 ARR8RREINAIN S8 Fd rdes Sean BRUKER
i RS R R R i R o FRER B3 S2eT puitegopa
Current Data Parameters
NAME 20160519-wjc-1
EXENO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160519
Time 18.32
INSTRUM spect
PROBHD 5 mm PARBO BB-
PULPROG 2gpg30
D 65536
o] SOLVENT €DC13
J\ 52 NS 200
DS 4
NI 0™ "Ph SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
F o oW 20.800 usec
F DE 6.50 usec
OEt TE 299.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1 ==
13C
10.90 usec
50.00299835 W
100.6228293 MHz
= CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
‘ SF 100.6127755 MHz
L WDW EM
o L 649 e T
GB 0
T T T T T T T ] 1.40

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S90
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Current Data Parameters
NAME 20160519-wjc-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160519
Time 18.19
INSTRUM spect.
PROBHD S mm PABBO BB-
o PULPROG zgflqn
JL 131072
SOLVENT €DC13
N" 07 Ph NS 16
| DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
F 0] AQ 0.7340532 sec
F RG 209.25
OEt oW 5.600 usec
DE 6.50 usec
TE 298.9
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
14.20 usec
PLW1 20.98900032 W
SFOL 376.4607164 MHz
F2 - Processing parameters
SI 6
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L
T T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

(E)-Ethyl 3-(((tert-butoxycarbonyl)imino)(phenyl)methyl)-2,2-difluoropentanoate (41)

&
58

22

g

= CHANNEL f.

Current Data Parameters
NAME 160428-wjc-1
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160428
Time 18.53
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG 2930
™ 65536
0 SOLVENT C€pC13
by NS i
DS
N O/IBu SWE 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32.58
OEt DW 62.400 usec
DE 6.50 usec
o} TE 295.1 K
D1 1.00000000 sec
TDO 1

400.1324710 MHz
18
9.15 usec
19.00000000 w
F2 - Processing parameters
SI 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A____A AgL_h
T T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm

So1
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Current Data Parameters
NAME 160428-wijc-1
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160428
Time 19.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT €DC13
NS 170
DS 4
SwWH 24038.461 Hz
(o] FIDRES 0.366798 Hz
JJ\ Bu AQ 1.3631988 sec
N (o} RG 202.1
| oW 20.800 usec
DE 6.50 usec
TE 295.9 K
D1 2.00000000 sec
F OEt dll 0.03000000 sec
F DELTA 1.89999998 sec
(0] TDO 1
NUC1 13C
Pl 10.10 usec
PLW1 65.00000000 W
SFOL 100.6228293 MHz
CPDPRG2
NUC2 1H
PLW2 19.00000000 W
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 Mtz
F2 - Processing parameters
SI 768
SF 100.6127747 MHz
WOW EM
8SB 0
LB 1.00 Hz
GB 0
PC 1.40
Lo A LLL L

T T
200 180 160 140 120 100 80 60 40 20 0 ppm

-110.2637

Current Data Parameters
NAME 160428-wjc-1
21

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160428
Time 18.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
™ 131072
SOLVENT CDC13
NS 16
o DS 4
J__Bu SHH 89285.711 Hz
N 07 FIDRES 0.681196 Hz
| a0 0.7340532 sec
RG 202.1
D 5.600 usec
F OEt DE 6.50 usec
F TE 295.1 K
D1 1.00000000 sec
o 0 1
CHANNEL £f1
SFO1 376.4607164 MHz
NUC1 19F
Pl 12.00 usec
PLW1 19.01099968 W
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
i N "
T T T T T T T T T T i
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

S92



(E)-Ethyl 3-(((diethylcarbamoyl)imino)(phenyl)methyl)-2,2-difluoropentanoate (4m)
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Current Data Parameters
NAME 20160527-wjc-1

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160527
Time 18.19
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT €DC13
NS 16
DS 2
(o] SWH 8223.685 Hz
/lk FIDRES 0.125483 Hz
AQ 3.9846387 sec
NI NEt, RG 33.21
DW 60.800 usec
DE .50 usec
TE 299.4 K
F o D1 1.00000000 sec
F TDO 1

OEt

= CHANNEL f1 =
NUC1 1H
P1 14.80 usec
PLW1 13.00199986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
SI 65!
SF 400.1300090 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Y -

T T T T T T T T T

T
10 9 8 7 6 5 4 1 0 -1 -2 ppm

e gl

QR2En o B30 899 rmo  w 9wd om
83RI38 $ J8R 86X 2828 ¢ 838 3%
Ao e ~ @6 @nm AR ? Biw g BRUKER
233338 5 238 247 F68 o mmo da
Wt Vv (>
Current Data Parameters
N 20160527-wjc-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160527
Time 18.46
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT €pc13
[0} NS 426
L DS 4
S 24038.461 Hz
N| NEt; FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
bW 20.800 usec
E 0 DE 6.50 usec
F TE 300.3 K
OEt D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= = CHANNEL f1
NUCL 13¢
Pl 10.90 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
HANNEL £2
CPDPRG2 waltzl6
NUC2 18
BCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127745 MHz
WoW EM
| . =
L | 1.00 Hz
% 0
T T T T T T T T T T T FC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

S93
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Current Data Parameters

NAME
EXPNO
PROCNO

20160527-wjc-1
11
1

F2 - Acquisition Parameters
Date_

P

-60 -80

T T T

-120 -140 -160

T T T
-100 -180  -200 ppm

20160527
18.20

spect
S mm PABBO BB-
zgflqn

131072

€DC13

16

4
89285.711
0.681196
0.7340532
209.25
5.600
6.50

299.4
1.00000000
1

CHANNEL f1 =
19F

14.20
20.98900032
376.4607164

376.4983660
EM

0
0.30

0
1.00

Hz
Hz
sec

usec
usec

sec

usec
W
MHZ

Processing parameters
65536

MHz

Hz

(E)-Ethyl 2,2-difluoro-2-(1-(propionylimino)-1,2,3,4-tetrahydronaphthalen-2-yl)acetate (4n)

Current Data Parameters

NAME 160428-wjc-2
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date. 20160428
Time 19.10
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT C€pC13
NS 16
DS 2
SWH 8012.820 Hz
N 0 FIDRES 0.122266 Hz
| EF RAQ 4.0894966 sec
RG 32.58
OEt ow 62,400 usec
DE 6.50 usec
o] TE 295.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1324710 MHz
1H
9.15 usec
19.00000000 w
F2 - Processing parameters
SI 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
l o
T T T T T T T T T I T T T T
10 9 1 0 -1 -2 ppm

6 5 4 3
o

T T

297/

S94
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—13.8506
——8.5880

Current Data Parameters

NAME
EXPNO
PROCNO

Date_
Time

PROBHD

™D

DS

SWH

FIDRES
N

dll
DELTA
DO
NUC1
Pl

PLW1
SFO1

NUC2
PLW2
PLW12
PLW13
SF02

SI
SF
wow
SSB

GB
PC

T T T T T
200 180 160 140 120 100 80 60 40 20

Ny

INSTRUM
PULPROG

SOLVENT
NS

CPDPRG2

160428-wjc-2
22
1

F2 - Acquisition Parameters

20160428
19.14

spect

5 mm PARBO BB/
zgpg30

65536

cpCl3

32

4
24038.461 Hz
0.366798 Hz
1.3631988 sec

20.800 usec
6.50 usec
295.7 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
13C
10.10 usec
65.00000000 W
100.6228293 MHz

1H
19.00000000 W
0.19639000 W
0.15907000 W
400.1316005 MHz

F2 - Processing parameters
32768

100.6127753 MHz

EM
0
1.00 Hz
0
1.40

BRUKER
(>

Current Data Parameters
NAME

EXPNO

PROCNO

160428-wjc-2
21
1

F2 - Acquisition Parameters
Date_

Time

INSTRUM
PROBHD
PULPROG
D

SOLVENT
NS

T
-120

T T T T T

T T T T
0 -20 -40 -60 -80  -100 -140 -160 -180 ppm

S95

= CHANNEL fl ==

20160428

19.12

spect

S5 mm PABBO BB/
2gflqn

131072

C€DC13

16

4
89285.711 Hz
0.681196 Hz
0.7340532 sec
202.1
5.600 usec
6.50 usec
295.2 K
1.00000000 sec
1

376.4607164 MHz
19F

12.00 usec
19.01099968 W

F2 - Processing parameters

65536
376.4983662 MHz
EM
0
0.30 Hz
0
1.00



(E)-Ethyl 2,2-difluoro-2-(1-((methoxycarbonyl)imino)-1,2,3,4-tetrahydronaphthalen-2-yl)acetate

(40)

Current Data Parameters
NAME

160429-wijc-1
10

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160429
Time 19.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
SOLVENT cpc13
NS 16
OMe DS 2
SWH 8012.820 Hz
N0 FIDRES 0.122266 Hz
| F°F AQ 4.0894966 sec
RG 32.5
OEt o 62,400 usec
DE 6.50 usec
(o} TE 295.1
D1 1.00000000 sec
DO 1
HANNEL £1
SFO1 400.1324710 MHz
NUC1 1H
Pl 9.15 usec
PLWL 19.00000000 W
F2 - Processing parameters
sI 5536
SF 400.1300073 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
S VR (S
T T T T T T T T | | T T T T
11 10 9 8 7 6 5 4 1 0 -1 ppm
a2 * 2 °. b=
olloiN - iy ™
33504 piing=pabeir Sl mon - o e
82325 2 8328888 2828 &8 o8 2 a8 8
iggds o ssasssus i 223 s BRUKER
A s S hpehe ) ERE 8 B 3 S92
Current Data Parameters
NAME 160429-wijc-1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160429
Time 19.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDC13
NS 168
OMe oY g
SWH 24038.461 Hz
N FOF FIDRES 0.366798 Hz
| a0 1.3631988 sec
OEt RG 202.1
DW 20.800 usec
[o) DE 6.50 usec
TE 295.9 K
D1 2.00000000 sec
dl1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUCL 13C
Pl 10.10 usec
PLW1 65.00000000 W
SFOL 100.6228293 MHz
CPDPRG2
NUC2 1H
PLW2 19.00000000
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 M
F2 - Processing parameters
sI 3276
SF 100.6127752 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
[ L PC 1.40
l | lI | L A L Lo
T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S96
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Current Data Parameters
NAME 160429-wic-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160429
Time 19.18
INSTRUM spect.
PROBHD S mm PABBO BB/
PULPROG zgflqn
D 131072
SOLVENT €DC13
OMe NS 16
DS 4
N 0 SWH 89285.711 Hz
| EYF FIDRES 0.681196 Hz
AQ 0.7340532 sec
OEt RG 202.1
DW 5.600 usec
o] DE 6.50 usec
TE 295.1 K
D1 1.00000000 sec
TDO 1
CHANNEL £1 == =
376.4607164 Mz
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 6
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
i
T T T T T T T T T
0 -20 -40 -60 -80 -100 =120 -140 -160 ppm

(E)-N-(3,3-Difluoro-2-methyl-4-oxo-1-phenyl-4-(piperidin-1-yl)butylidene)acetamide (5a)

Current Data Parameters
NAME 160706-wjc-2
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 201607

Time 22.42

INSTRUM spect

PROBHD S mm PABBO BB/

PULPROG zg30
65536

SOLVENT €pCl13

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 32.58

DW 62.400 usec

DE 6.50 usec

TE 294.5 K

D1 1.00000000 sec

DO 1

= = CHANNEL £ ind

SFO1 400.1324710 MHz

NUC1 18

Pl 9.38 usec

PLW1 19.00000000 W

F2 - Processing parameters

SI 65536

SF 400.1300093 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

.AIL\—__M
r T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 0 ppm
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2396
9560
8698

—184
166
166
161
161
161

77.3137
16.9956
76.6780

%

11.4276

C><)
BROUKER

Current Data Parameters

NAME 160706-wjc-2
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160706
Time 22.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 167

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1

DW 20.800 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 131

P1 10.13 usec
PLW1 65.00000000 w
SFO1 100.6228293 MHz
CPDPRG2

NUCc2 1H
PLW2 19.00000000 W
PLW12 0.20637999 W
PLW13 0.16717000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768

SF 100.6127768 Mtz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
J PC 1.40
I L L
T T T T T T T T T
200 180 160 140 120 100 80 60 40 0 ppm
awwo
Tcmoaroqw
AODO N
agTLagen
Segwsngs BRUKER
fagagqT
Current Data Parameters
NAME 160706-wjc-2
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160706
Time 22.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 202.1
bW 5.600 usec
DE 6.50 usec
TE 294.7 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
376.4607164 MHz
19F
12.00 usec
19.01099968 W
F2 - Processing parameters
ST 65536
SF 376.4983662 MHz
WOW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
—
T T T T T T T T
0 -20 -40 -60 -80 -100 -120  -140 ppm

S98



(E)-N-(3,3-Difluoro-2-methyl-4-morpholino-4-0xo-1-phenylbutylidene)acetamide (5b)

)
BRUKER
(>

dooogwwon TR ANNORINENOVA LS T o 2
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NAME 160620-wijc-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160620
Time 19.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
65536
SOLVENT CDC13
NS 6
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG .58
bW 62.400 usec
DE 6.50 usec
TE 95.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
400.1324710 MHz
1H
9.15 usec
19.00000000 W
F2 - Processing parameters
S1 536
SF 400.1300098 MHz
wowW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
" R |
T T T T T T 3 T T ) T
12 b | 10 9 5 a4 3 2 0 ppm
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Current Data Parameters
NAME 160620-wjc-1
12

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160620
Time 19.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 186
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1
DA 20.800 usec
DE 6.50 usec
TE 295.9 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
NUC1 13C
Pl 10.10 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2

C2 18
PLW2 19.00000000 W
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127772 MHz
EM

LB 1.00 Hz

PC 1.40

W

T T T T
200 180 160 140 120

80 60 40

S99
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-98.6586
-98.6848
-99.4173
-99.4438
-106.1223
-106.1756
-106.8812
-106.9346

£
A

Current Data Parameters
NAME 160620-wjc-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160620
Time 19.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
™D 131072
0] SOLVENT €DC13
>— NS 16
DS 4
SWH 89285.711 Hz
o] FIDRES 0.681196 Hz
AQ 0.7340532 sec
F RG 202.1
F N DW 5.600 usec
O DE 6.50 usec
TE 295.2 K
o D1 1.00000000 sec
DO 1
= CHANNEL f1 ==
SFO1 376.4607164 MHz
NUCL 19F
Pl 12,00 usec
PLW1 19.01099968 W
F2 - Processing parameters
SI 5536
SF 376.4983662 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
BC 1.00
| - L
T T T T T T T T T T
0 20 -4 60 -8  -100 -120  -140  -160  ppm

(E)-tert-Butyl

4-(3-(((tert-butoxycarbonyl)imino)(phenyl)methyl)-2,2-difluoropentanoyl)piperazine-

1-carboxylate (5¢)

()
BRUKER
(>

Current Data Parameters

NAME 160712-wic-2
EXENO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160712
Time 22.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT cpc13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32.58
DW 62.400 usec
DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
DO il

= CHANNEL f1 = -
SFOL 400.1324710 MHz
NUCL 18
p1 9.38 usec
PLW1 19.00000000 W
F2 - Processing parameters
ST
SF 400.1300094 MHz
WDW EM
S§SB 0
LB 0.30 Hz
GB ]
PC 1.00

i a i

)
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Current Data Parameters
NAME 20160712-wjc-2
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160712
Time 18.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT cpC13
NS 416
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
D 20.800 usec
DE 6.50 usec
_B TE 300.4 K
D1 2.00000000 sec
NBoc D11 0.03000000 sec
DO 1
CHANNEL f1 =
1
11.21 usec
50.00299835 W
100.6228293 MHz
= = CHANNEL £2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38117999 W
PLW13 0.30875999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127690 MHz
WDW :
{ l l SSB 0
[ N A ) A L P 1.00 Hz
GB 0
T T T T T T T T T T FC 1.40
180 160 140 120 100 80 60 40 20 0 ppm
)
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Current Data Parameters
NAME 160712-wjc-2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 2016071
Time 22.19
Bu INSTRUM spect
o) PROBHD 5 mm PABRO BB/
>=O PULPROG zgflgn
N D 131072
\ SOLVENT CDC13
0 NS 16
DS 4
SWH 89285.711 Hz
F N FIDRES 0.681196 Hz
ﬁ» AQ 0.7340532 sec
RG 202.1
NBoc DW 5.600 usec
DE 6.50 usec
TE 295.2
D1 1.00000000 sec
D0 1
CHANNEL £1
376.4607164 MHz
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T
-40 -50 -60 -70 -80 -9 -100 -110 -120 -130 -140 -150 ppm
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(E)-N-(4-(3,4-Dihydroisoquinolin-2(1H)-yl)-3,3-difluoro-2-methy

4-0x0-1-phenylbutylidene)acet

amide (5d)

BLSS80RRRARC NS ENRRRIRERS 38geuntesnaaraayodcaanaanaLEONEnNn: m
Pt iivguiiaf et b S b ] 2323281’?‘-‘3%8&222?&?2R;SS?SS%%$$28$23ﬂ£‘BRuKER
T N N N N A N EEE a g e om0 M M e @ e e e e m e o oo o o
Current Data Parameters
NAME 20160707-wjc-2
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160707
Time 18.34
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG 2930
D 65536
o SOLVENT cpc13
NS 16
Y o DS 2
Ne SWH 8223.685 Hz
N FIDRES 0.125483 Hz
F 20 3.9846387 sec
RG 63.51
DW 60.800 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 18
P1 15.41 usec
PLWL 13.00199986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
ST 36
SF 400.1300093 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
‘ PC 1.00
J A
T T T T T T T T
1 10 9 8 7 6 0 ppm
FSHQ
el es)
BT T MO SO ND O~ T T HE DT O TN TN
B R B g b N R S B R = Y vhnaaemnwam moao
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SrueRnaeraeadercaeKauenranent @ AI8aSRBRRET 8&87F
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Current Data Parameters

NAME 2016070 7-wjc-2
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160707
Time 19.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cpc13
NS 396
DS 4
o SWH 24038.461 Hz
Y o) FIDRES 0.366798 Hz
A0 1.3631988 sec
N RG 209.25
DW 20.800 usec
FF C@ DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D1l 0.03000000 sec
DO 1
CHANNEL f1 =
13c
11.21 usec
50.00299835 W
100.6228293 MHz
= = CHANNEL £2 =
CPDPRG2 waltz1l6
NUC2 18
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38117999 W
PLW13 0.30875999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 68
SF 100.6127747 MHz
l WDW EM
L o |1 1S | R P -
GB 0
T T T T T T T T T T T TC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 20160707-wjc-2
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160707
Time 18.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflgn
131072
SOLVENT CcDC13
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 209.25
DW 5.600 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
TDO 1
CHANNEL £
14.20 usec
20.98900032 W
376.4607164 MHz

F2 - Processing parameters

T T
-20 -40 -60 -80 -100 -120 -140 -160

SI 5536

SF 376.4983660 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T
-180 ppm

(E)-Ethyl 4-(acetylimino)-2-fluoro-3-methyl-4-phenylbutanoate (Se, dr = 1:1)

6]
—
N\ %
F  OEt

S103

¢ BRUKER

o Lx-)

| Current Data Parameters
NAME 160616-wic-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160616
ime 18.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT €pC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32.58
bW 62.400 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
DO 1

= CHANNEL f1 == =

SFO1 400.1324710 MHz
NUC1 1H
P1 9.15 usec
PLW1 19.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T

0 ppm
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Current Data Parameters
NAME 160616-wjc-2
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160616
Time 19.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT €DC13
NS 326
> DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
) 0 20 1.3631988 sec
RG 202.1
DW 20.800 usec
F OEt DE 6.50 usec
TE 295.4 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
Pl 10.10 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2
NUC2 1H
PLW2 19.00000000 W
PLW12 0.19639000 W
PLW13 0.15907000 w
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127777 MHz
WowW EM
ssB 0
LB 1.00 Hz
GB 0
| BC 1.40
[ . L
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
varmosa
garezzi: BIRUKER
MOTBno~~
coogdagaa
SERaaR DDA
b il
N/ \V Current Data Parameters
NAME 160616-wijc-2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160616
Time 18.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gflqn
TD 131072
SOLVENT ¢pcl13
>_ NS 16
DS 4
\ SWH 89285.711 Hz
[0} FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 202.1
F OEt Dw 5.600 usec
DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
TDO 1
= CHANNEL fl ==
376.4607164 MHz
NUC1 19F
Pl 12.00 usec
PLW1 19.01099968 w
F2 - Processing parameters
SI 65536
SF 376.4983662 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
T T T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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(E)-Methyl 4-(acetylimino)-3-methy

-4-phenylbutanoate (5f)

Y )
"o ruansonUaDNND @ 3
gg22s ziagasgesgens 82 ¢ BRUKER
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Dot : $ (N
W I e e e
NAME 20160221-wjc-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160221
Time 16.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
o} SOLVENT ¢DCl13
J]\ NS 16
N DS 2
| SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 33.21
OMe oW 60.800 usec
DE 6.50 usec
o TE 309.7
D1 1.00000000 sec
DO 1
CHANNEL f1 ==
1H
14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1299919 MHz
WDW EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
11 10 8 ¥ 4 4 3 2 1 0 ppm
~|e3 e A © ©
B =5 Zanr ror -
8 23 28R nem S B3 &8
5 & Soay #8% F a8 28 BRUKER
3 Re 5288 Y 4 Ke e o
RTIREY Vo1 (>
Current Data Parameters
N 20160221-wjc-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160221
Time 16.10
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zgpg30
o ™ 65536
SOLVENT €pC13
JI\ NS 116
N DS 4
| SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
OMe RG 209.25
bW 20.800 usec
o DE 6.50 usec
TE 308.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL fl ==
13
Pl 10.90 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
- CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 18
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127757 MHz
WoW EM
$SB 0
" LB 1.00 Hz
GB 0
T T T T T T T T T T T PT 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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(E)-N-(2-(2-Oxotetrahydrofuran-3-yl)-1-phenylpropylidene)acetamide (5g, d.r. = 1.6:1)

M Wc\mrem Data Parameters
NAME 160

EXPNO
PROCNO

622-wic-2
21

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
™D

SOLVENT
NS

20160622
19.08

spect
S mm PABBO BB/

2
8012.820
0.122266

4.0894966

296.3
1.00000000
1

CHANNEL f1 ==
400.1324710
1H

Hz
Hz
sec

usec
usec

sec

MHZ

sec

9.38 u
19.00000000 W
F2 - Processing parameters
ST 65536

SF 400.1300096 MHz
EM

LB 0.30 Hz

PC 1.00

Y N T WY W)

T T T

T T
6 5 4 3

Sl

mno® o v T M
aTan Do VhDBBBNO 2080 ~o @2Ho® FmnNHO
o888 28 SARRRRAS 282 I8 Sand ER33RG
Gide 5a T age b SRS HRERRS BRUKER
DHEE 00 EELLLLEEE Fro e NHdS TEmsoe
23545 27 pu R o e 88 S533% 3333383
Current Data Parameters
NAME 160622-wjc-2
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160622
Time 19.30
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT €DC13
NS 326
o DS 4
SWH 24038.461 Hz
}— FIDRES 0.366798 Hz
N AQ 1.3631988 sec
N\ RG 202.1
0 Dr 20.800 usec
DE 6.50 usec
TE 297.1 K
(0] D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
P1 10.13 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2
uc2
PLW2 19.00000000 W
PLW12 0.20637999 W
PLW13 0.16717000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 27
SF 100.6127783 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
d BC 1.40
| A n ™
T T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 0 ppm
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(E)-Ethyl 4-(acetylimino)-2,3-dimethy

4-phenylbutanoate (Sh, d.r. =2.2:1)

Current Data Parameters
NAME 20160623-wjc-1

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160623
Time 18.48
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zg30
0 D 65536
SOLVENT €bC13
>— NS 16
N DS 2
N SWH 8223.685 Hz
o} FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 56.81
OFEt oW 60.800 usec
DE .50 usec
TE 300.0
D1 1.00000000 sec
TDO 1
CHANNEL fl ==
1H
14.80 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI
SF 400.1300088 MHz
wowW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
1" 10 9 8 it 6 5 4 3 2 1 0 ppm
g 3 BE RE ke
~ o ||~ || (S|
-
o omor cornneaT o
2d ReaT R - 288 2 I38a2 S§43L3a0s
o No®m~ SI5R0EaRE Jo® 3 SEO® LAadmAnde
S vuaa reEood@@ar naw % e T e o ol BRUK!R
DD B mo e M NN o o o TMma TToBdeTe
AR AHA- balfpr R R AR [y v R R R R R Bl e e
Current Data Parameters
NAME 20160623-wjc-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160623
Time 19.09
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT €DC13
NS 360
DS 4
SWH 24038.461 Hz
0 FIDRES 0.366798 Hz
AQ 1.3631988 sec
) RG 209.25
N bl 20.800 usec
\ o) DE 6.50 usec
TE 300.9 K
D1 2.00000000 sec
D11 0.03000000 sec
OEt TDO 1
- = CHANNEL f1 ==
NUC1 13C
Pl 10.90 usec
PLW1 50.00299835 w
SFO1 100.6228293 MHz
= = CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 w
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127720 MHz
WDW EM
SSB 0
l ““ | . Ll A 1.00 Hz
- GB 0
T T T T T T T PC 1.40

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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(E)-Methyl 2-(4-(acetylimino)chroman-3-yl)acetate (5i)

—2.2937

o)
BRUKER
25

Current Data Parameters
NAME

160220-wjc-1

EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160220
Time 13.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™D 65536
SOLVENT €DC13
NS 16
[e] DS 2
JJ\ SWE 8012.820 Hz
N FIDRES 0.122266 Hz
AQ 4.0894966 sec
OMe RG 89.81
bW 62.400 usec
fo} DE 6.50 usec
o TE 294.0
D1 1.00000000 sec
DO 1
CHANNEL f1 ==
400.1324710 MHz
18
9.15 usec
19.00000000 W
F2 - Processing parameters
ST 5536
SF 400.1300097 MHz
WDW EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00
2k A k.
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 ppm
rgj ngﬁa FST.':j @ @ @ rsj
vl lall«la olvl lail lol |+l [
S & Qin 8 1288 2R3 3 -1 S8 2
& 3 83 2 R83R Zaf S 2 58 3
= I 22 g Tamn R3tA 8 RE g BRUKER
23 s 38 s L8325 F66 @ o S on
[ Y Vil (>
Current Data Parameters
NAME 160220-wjc-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160220
Time 13.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™D 65536
SOLVENT €DC13
NS 218
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 202.1
OMe DH 20.800 usec
DE 6.50 usec
(0] TE 294.8 K
o D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUC1 13C
P1 10.10 usec
PLW1 65.00000000 W
SFO1 100.6228293 MHz
CPDPRG2
NUC2
PLW2 19.00000000 W
PLW12 0.19639000 W
PLW13 0.15907000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127727 MHz
WDW EM
$SB 0
LB 1.00 Hz
GB 0
I i ‘ BC 1.40
| J J I IL J L|L I L
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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(E)-Ethyl 2-(1-(acetylimino)-1-phenylpropan-2-yl)pentanoate (5j, d.r.

=1.3:1)

Current Data Parameters
NAME

EXPNO
PROCNO

20160623-wjc-2
10
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
™D

SOLVENT
NS

PLW1
SFO1

20160623
19.14

spect
S mm PABBO BB-
2930

65536

€pC13

16

2
8223.685 Hz
0.125483 Hz
3.9846387 sec

70.24
60.800 usec
6.50 usec
300.1 K
1.00000000 sec
1
CHANNEL fl == =
1H
14.80 usec
13.00199986 W
400.1324710 MHz

F2 - Processing parameters
ST 65536

SF
WDW
SSB
LB
GB
PC
| LM
) |
T T T T
6 5

400.1300099 MHz
EM

0.30 Hz
1.00

an Taan armonans T
SR 22206 R i S22 58 BGSLRLHEINS3328 m
ShELaR HARRERRSE S35 88 ASdCCromnaBoana
s e MR R fhol 2% ceansecrereNal BRUKER
DD EERS hhRRIAIRS 68 90 IrmamdcsoaBuTen
[AV/AEERN Vv T <0
Current Data Parameters
NAME 20160623-wjc-2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160623
Time 19.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT €DC13
0 NS 166
s DS 4
SWH 24038.461 Hz
N FIDRES 0.366798 Hz
\ 0 RQ 1.3631988 sec
RG 209.25
DH 20.800 usec
DE 6.50 usec
OFt TE 300.9 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1 ==
13¢C
10.90 usec
50.00299835 W
100.6228293 MHz
= = CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38069001 W
PLW13 0.30836001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127719 MHz
WOW EM
SB 0
1.00 Hz
GB 0
T T T T T T T T T T T P! 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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N-(3,3-Difluoro-4-hydroxy-2-methy

1-phenylbutyl)acetamide (6, d.r.>19:1)

b=
g BRUKER
| (O
Current Data Parameters
NA 20160722-wic-1
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160722
Time 22.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
[0} SOLVENT ¢DCl13
)j\ NS 16
DS 2
NHFE F SuE 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 70.24
OH oW 60.800 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
DO 1
e CHANNEL f1 == =
NUCL 1H
Pl 15.41 usec
PLWL 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300077 MHz
WDW EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
13 12 11 10 8 1 0 ppm
rgj
i
§ 325328 232 8233 23%  § HeS (—.)(7
3 2838887 288 AaJ2 I 2ad & mao
3 BEicads 438 8864 Ba3  § 280 BRUKER
2 § 8583834 F68 ded e A @ Aded
Current Data Parameters
NAME 20160722-wjc-1
EXENO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160722
Time 22.04
INSTRUM spect
PROBHD 5 mm PARBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT €pC13
NS 158
DS 4
o SWH 24038.461 Hz
FIDRES 0.366798 Hz
)L AQ 1.3631988 sec
NHE F RG 9.25
Dw 20.800 usec
DE 6.50 usec
TE 299.6 K
OH D1 2.00000000 sec
D11 0.03000000 sec
DO 1
= CHANNEL f1 ==
NUC1 13C
31 11.21 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
= = CHANNEL f£2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38117999 W
PLW13 0.30875999 W
SFO2 400.1316005 MHz
; F2 - Processing parameters
SI 32768
SF 100.6127731 MHz
WDW EM
l SSB 0
L L L LB 1.00 Hz
" ot e 0
T T T T T T T T T T T ® 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME

20160722-wjc-1
21

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160722
Time 22.01
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgflqn
131072
SOLVENT €DC13
NS 16
DS 4
)J\ SWH 89285.711 Hz
NHE F FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 209.25
oW 5.600 usec
OH DE 6.50 usec
TE 299.1
D1 1.00000000 sec
DO 1
CHANNEL f1 =
19F
14.20 usec
PLW1 20.98900032 W
SFO1 376.4607164 MHz
F2 - Processing parameters
SI 6
SF 376.4983660 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

4-Amino-2,2-difluoro-3-methyl-4-phenylbutan-1-ol (6, dr >19:1)

NH, F
OH

Current Data Parameters

OHONNOHNMOMEANMOHOAPEPONNOMNNMOVNAEMNS =0 TV 20170317-wjc-1

GHHCNTOONANEMALNOAVOPONATIRONANNNENVOOMAIBIDDO O M EXPNO 10

PN ONO NN ANORO - OTTAN DTN TNAHCADBEVNTONADTO

MMM ANNNNNS OO P PDDOODD D~ T T TTTTTM@AMMMMMmM™ @ .~ + PROCNO 1
A it o e bl e el S i Sy Do o i Oy i St st gt B Qe

E R EE R R EAMOOOMMNAMEOOMNOANNNI NN NNNNOO T

F2 - Acquisition Parameters
7

W W/ W Date_ 20170317
Time 20.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT cDpcl3
ns 16
DS 2
swH 8223.685 Kz
FIDRES 0.125483 Kz
aQ 3.9846387 sec
RG 93.19
Di 60.800 usec
DE 6.50 usec
TE . K
D1 1.00000000 sec
D0 1

m======= CHANNEL £l ===m====
F nuc1 1R
P1 15.41 usec

PLW1 13.00199986 W
sFol 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300094 MHz
WDW
ssB o
1B 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T T T T T
12 11 10 9 8 g 6 5 4 3 1 0 ppm
= fS] R 8 8
[ ol o - ©
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NH, F
OH

| J.

12.1000

Current Data Parameters
¥ 20170317-wjc-1
12

EXPNO
PROCHO 1

F2 - Acquisition Parameters
Date_ 20170317

Time 20.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

™ 65536
SOLVENT €13

ns 178

DS ]

SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 209.25

DI 20.800 usec
DE 6.50 usec
TE 298.2 K
Dl 2.00000000 sec
D11 0.03000000 sec
00 1

CHANNEL £1

11.21 usec
50.00299835 W
100.6228293 MHz

CHAMNEL £2
waltzlg
1H

90.00 usec
13.00199986 W
0.38117999 W
0.30875999 W
400.1316005 MHz

F2 - Processing parameters
SI

SF
WDW
SSB
18
GB
BC

T T T T T

T T T
200 180 160 140 120 100 80 60 40 20

100.6127725 MHz
EM

[}
1.00 Hz

1.40

0 ppm

QO NONNTO DA OB
= 2Sobr8aRERIELARa Current Data Parameters
A AHAAAHOOO MM~ ®® g;‘;ﬁo 20170317'W3CH
a 888888R1Ra85835%8%2 PROCNO 1
T e AR R Brsnsninind
F2 - Acquisition Parameters
=\ \==" Date_ 20170317
Time 20.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflqn
™ 131072
SOLVENT CcDC13
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
aQ 0.7340532 sec
RG 209.25
oW 5.600 usec
DE 6.50 usec
NH F TE 297.5 K
2 D1 1.00000000 sec
F OH TDO 1
[RUTISIS, .71 A (e——
NuCl 19F
31 14.20 usec
PLWL 20.98900032 W
SFOL 376.4607164 Mz
F2 - Processing parameters
SI 536
SF 376.4983660 Mz
WDW EM
558 [
LB 0.30 Hz
GB [
BC 1.00
i
T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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Ethyl 2,2-difluoro-3-meth

7.9238
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soenoman e
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=

1.2906
1.2728
1.2548

-4-0x0-4-phenylbutanoate (7)

C><)
BRUKER

Current Data Parameters
NAME 20160712-wjc-1
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160712
ime 18.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
O FF s 2
o SwH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
OEt RG 33.21
DW 60.800 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
TDO 1
= = CHANNEL fl =:
NUC1 1H
Pl 15.41 usec
PLWL 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
st 65536
SF 400.1300092 MHz
WD >
SSB o
8 0.30 Hz
GB 0
PC 1.00
L
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
NiolN o™ mim
22 228 Sesd gada GNE B NEER anEE (_f:><:—7
oh 8838 ARRS 838a% 233 3 SRR 8590 BRUK!R
: 2% Soew 288 3 2533 8332
55 233 nogy 239 cre o s8du e
A T AR I s
Current Data Parameters
NAME 20160712-wic-1
EXPNO 21
PROCNO ¥
F2 - Acquisition Parameters
Date_ 20160712
ime 18.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT CDC13
NS 168
DS 4
SWH 24038.461 Hz
0 FF FIDRES 0.366798 Hz
a0 1.3631988 sec
0 RG 209.25
bW 20.800 usec
OEt DE 6.50 usec
T 300.2 K
D1 2.00000000 sec
Di1 0.03000000 sec
DO 1
CHANNEL f1
NUC1 13C
Pl 11.21 usec
PLWL 5000299635 W
SFOL 100.6228293 Miiz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 18
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.38117999 W
PLW13 0.30875999 W
SFO2 4001316005 MHz
F2 - Processing parameters
8T 32768
SF 100.6127754 MHz
WDW EM
sSB 0
l { N l L " f f 1B 1.00 Hz
53 0
T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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1

~105.2945
-105.324

-106.0090
~106.0387
-112.0188
-112.0587
-112.734

-112.7741

£
S

C><)
BRUKER

Current Data Parameters

NAME 160712-wic-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160712
Time 22.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflqn
D 131072
SOLVENT cpC13
NS 16
DS 4
SWH 89285.711 Hz
O RF FIDRES 0.681196 Hz
0 AQ 0.7340532 sec
RG 202.1
oW 5.600 usec
OEt DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
DO 1
CHANNEL f1
376.4607164 MHz
19F
12.00 usec
19.01099968 W
F2 - Processing parameters
SI 65
SF 376.4983662 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

Ethyl 4-acetamido-2,2-difluoro-3-methy

@
T H O NN N AT A O MNMEOEMA - OO0~ NN N TRO~NNEMONMO NS
T RO NNIN MO P T HANM TN OD VO UMD T VDO N NMEO®D - 0iND DD
AR O NMOB AN N A OO DR BNNTMUHOR N TN IO OROFANTO Do O
B R R R e SRR R E LR LR R L L et

T

TS TR

==

2
2
1
1
1
1
0
0

4-phenylbutanoate (8, dr >10:1)

Current Data Parameters

NAME
EXPNO
PROCNO

Date,

20160823-wjc-1
10

1

£2 - Acquisition Parameters
2 20160823

S114

10.56

spect
5 mm PABBO BB-

2
8223.685
0.125483

3.9846387
33.21

Hz
sec

usec

usec
298.0 K

1.00000000 sec

CHANNEL £1

15.41
13.00199986
400.1324710

usec
W
MHz

Processing parameters
36

400.1300032 MHz
EM

0.30 Hz

1.00
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Current Data Parameters
NAME 20160823-wic-1
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160823
Time 11.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT €DC13
NS 88
DS 4
0 SWH 24038.461 Hz
FIDRES 0.366798 Hz
/U\ AQ 1.3631988 sec
NH F RG 209.25
F OEt bW 20.800 usec
DE 6.50 usec
TE 298.4 K
[} D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= = CHANNEL fl ==
NUCL 13¢C
P1 11.21 usec
PLW1 50.00299835 W
SFOL 100.6228293 MHz
CHANNEL £2
waltzl6
1H
90.00 usec
13.00199986 W
0.38117999 W
0.30875999 W
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127775 MHz
WDW EM
l $SB 0
| 1]} " [ . LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
ToTanoen ("0><—)
AS3RaSHA
Sn8RAGAr
Do oey
Z2iaoany BRUKER
Current Data Parameters
NAME 20160823-wic-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160823
Time 10.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflqn
™D 131072
SOLVENT €DC13
NS 16
DS 4
o] SWH 89285.711 Hz
)L FIDRES 0.681196 Hz
AQ 0.7340532 sec
NH F F RG 209.25
OEt DW 5.600 usec
DE 6.50 usec
TE 298.0 K
[0} D1 1.00000000 sec
DO 1
= CHANNEL f1 == =
19F
14.20 usec
20.98900032 W
376.4607164 MHz
F2 - Processing parameters
ST 6
SF 376.4983660 MHz
WDW EM
5B 0
LB 0.30 Hz
GB 0
PC 1.00
AL
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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