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General:

All reagents were purchased from commercial suppliers and used without further
purification. Flash chromatography was carried out with silica gel (200-300 mesh).
Analytical TLC was performed with silica gel GF254 plates, and the products were
visualized by UV detection. 'H NMR (400 MHz) and 3C NMR (100 MHz) spectra were
recorded in CDCls. Chemical shifts (8) are reported in ppm using TMS as internal
standard and spin-spin coupling constants (J) are given in Hz. Proton and carbon
multiplicity are recorded as singlet (s), doublet (d), triplet (t), quartet (q), multiplet (m)
and broad (br). Mass spectra (MS) were measured on lon trap mass spectrometer by ESI.
The high-resolution mass spectra (HRMS) were measured on a Bruker Daltonics APEX Il

47e spectrometer by ESI.
Substrates preparation:

General procedure for the synthesis of enamines 1a-q.

(0] NHR'
AcOH
H,N-R'  +
2 RZJ‘K/C()zEt 90 OC, 3h Rz)\/002Et

A mixture of B-keto ester (1.16 g, 10 mmol), aniline (0.93 g, 10 mmol) and acetic acid
(60.1 mg, 1 mmol) was placed in a 100 mL round-bottomed flask at 90 °C for 3 h. After
cooling, the reaction mixture was added 30 mL water and extracted with EA (40 mL x 3).
Next, the combined organic layer was dried with Na;SOa, filtered and concentrated
under reduced pressure. The desired product was obtained by silica gel chromatography

to give the pure product. ™

General experimental procedure:

Optimization of the amount of TEMPO

Ph O

NHPh 1V TEMPO )\NL
+ L
)\vcozEt Ph” “OH  toluene, 140°C  ~NHN Ph

Ph

1a 2a COzEt 3a
The amount of .
Entry Solvent TEMPO Yield (%)
1 Toluene 3 equiv. 87
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2 Toluene 2 equiv. 85
3 Toluene 1 equiv. 49
4 Toluene 0.2 equiv. 38

Optimization of the radical traps

NHPh radical traps " i
Ph)\?a/COzEt ' thOH toluene, 140°c N \COzEt 34 Ph
Entry Solvent The radical traps Yield (%)

1 Toluene TEMPO 85
2 Toluene 4-HO-TEMPO 78
3 Toluene 4-Ac-NH-TEMPO 41
4 Toluene BHT -
5 Toluene NHPI -

Typical experimental procedure for B-ketoalkylation of enamines:

A 25 mL oven-dried reaction pressure tube were charged with enamines 1 (0.5 mmol,
2.5 equiv.), cyclopropanols 2 (0.2 mmol), TEMPO (0.4 mmol, 2 equiv.) and toluene (2.0
mL). The tube was then sealed and the mixture was stirred for 36 h at 140 °C under air.
Upon completion of the reaction, the solvent was then removed under vacuo. The
residue was purified by chromatography column on silica gel (gradient eluent of
EtOAc/petroleum ether: 1/20 to 1/3) to give the corresponding products 3 and 4. The
identity and purity of the product was confirmed by *H and *3C spectroscopic analysis.

The experimental procedure for the synthesis of 5:

Ph 0O o) 0
S HCI (1 M)
_—
PhHN Ph THF Ph Ph
COzEt 5. COsEt

To a solution of 3a (0.3 mmol) in THF (2 mL) was added 2 mL HCI (1 M) at 0 °C, and
the mixture was stirred at room temperature. After 3a was complete consumption, the
mixture was concentrated under reduced pressure and then added water (10 mL),

which was subsequently extracted with EtOAc (15 mL x 3). The combined organic phase
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was then washed with brine, dried over Na;SO4. After the solvent had been removed
under reduced pressure, the residue was purified by column chromatography on silica
gel using petroleum ether/ethyl acetate as eluent to give the target 1,5-dicarbonyl
compound 5 in 93% yield. (2!

The experimental procedure for the synthesis of 6:

1) NH4OAc (5 equiv.),

Q EtOH, 100 °C Ph /N| Ph
Ph Ph 2) TEMPO (20 mol%) N
EtO,C
COzEt ¢ 0,, 120 °C 6

1) An oven-dried reaction pressure tube was charged with 1,5-dicarbonyl compound 5
(0.3 mmol), EtOH (2 mL) and NH4OAc (5 equiv.). The resulting mixture was reflux at 100
°C for 3 h. After 5 was complete consumption, the mixture was cooled at room
temperature. 3!

2) TEMPO (20 %) was added to the above solution and stirred at 120 °C under O,
atmosphere for 24 h. The resulting reaction mixture was mixed with few silica gel and
concentrated, then purified by flash column chromatography on silica gel with ethyl
acetate/petroleum ether as eluent to give the target ethyl 2,6-diphenylnicotinate 6 in
70% vyield. 4]

The experimental procedure for the synthesis of 7:

e} 0 K,CO3 (1.5 equiv.) 0] O
Mel (1.1 equiv.)
Ph Ph DME. 50 °C Ph Ph
COzEt 5 ’ H3C COzEt 7

To a solution of 5 (0.3 mmol) in DMF (2 mL) was added K,COs3 (4.5 mmol, 1.5 equiv.)
and Mel (3.3 mmol, 1.1 equiv.) and the mixture was stirred at 50 °C for 12 h. After 5 was
complete consumption, the mixture was added water (10 mL), which was subsequently
extracted with EtOAc (15 mL x 3). The combined organic phase was then washed with
brines (10 mL x 6), dried over Na,SOs4. After the solvent had been removed under
reduced pressure, the residue was purified by column chromatography on silica gel
using petroleum ether/ethyl acetate as eluent to give the target compound 7 in 82%

yield. B
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Study on the stereoconfiguration of products:

The NOE experiment of 4m
The product 4m may have two different structures (A and B) as shown in below. In
order to identify the configuration of 4m, the NOE experiment has been carried out and

the result is shown as below:

@ 10w

| T Y

T T T T T T T
1 10 9 8 7 8 5 4
e
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2024, 06,28 NOE3 huan ji

1 (ppm

T T T T T T T T T T T T T T T T T T T T
9.5 4.0 85 80 7.5 7.0 65 6.0 535 50 45 40 3.5 3.0 25 20 La LO 0.5 0.0
2 (ppm}

NHPh O
o)
. XN
PhHN COuEt
CO,Et
(A) (B)

From the above NOE experiment, we found that H, and Hy of the configuration A are
adjacent in space, and Hy and H. of the configuration B are not adjacent in space. Thus,
the configuration B could be excluded and the product 4m should be Z-isomer as
reported.

DFT Computation Method

The MO06-2X functional combined with the conductor-like polarizable continuum
model was used to optimize all the complexes by the ORCA packagel®. The 6-311G**
basis set was adopted for all atoms. Frequency analyses were performed at the same
level.

Cartesian Coordinates

3a
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r T O T T O T T T O T T O O O H T T T o T O T O O O O O O

1.43487800
0.32570000
1.48514800
1.48855600
1.56254200
1.57256600
1.43717700
1.63634300
1.57685900
1.64580700
1.58061000
1.69285700
1.70986400
0.28599600
1.15936700
-0.86692600
-0.99556100
-2.06868800
-0.61619000
-0.26771900
-0.44392400
0.80489700
-0.63048500
-0.92788900
-1.34387500
-0.71304900
-1.98833000
-1.59797300
-2.23772200

0.29934700
1.05566900
-1.15103500
-1.57288300
-2.09529700
-2.92641900
-0.83476800
-3.44974100
-1.76288100
-3.86665200
-3.24696100
-4.17834300
-4.92181000
2.46212800
3.07458700
3.06430600
4.45670700
4.64062300
4.61863200
5.32751400
6.38093500
5.13831700
5.12434600
0.46915700
1.16442900
-0.45148400
0.17389900
-0.54011300
1.08550200

S7

-0.27196200
-0.57058300
-0.62287500
-1.95208100
0.39985700

-2.25469700
-2.74509700
0.09593600

1.43216100

-1.23093100
-3.28935100
0.89547100

-1.46766300
-0.17170800
0.42540800

-0.52260900
-0.19243200
-0.21087500
0.81679800

-1.19897900
-0.97294700
-1.15935200
-2.20778800
-1.18103500
-1.91038500
-1.71794300
-0.11986000
0.61538300

0.43325800



r T T O TIT O T O O O O T Z I T T O I O T O O O O O O

-3.26072200
-3.36655500
-4.40003700
-4.32580000
-5.56891200
-5.40814800
-3.42722800
-6.64840600
-5.60742000
-6.56874100
-5.34538200
-7.55236700
-7.41154300
2.49956400
2.36965000
3.75913100
4.38278300
4.42446800
5.64188500
3.86559500
5.67583400
3.97367100
6.29215200
6.11058900
6.17827900

7.27061200

-1.18018300
-1.53441600

-0.39658100
-0.59519200
-0.71686900
-0.50311700
-1.24698500
-0.81574100
-0.09270600
-1.55855500
-1.40631800
-1.34265700
-0.64772000
-1.96938400
-1.58524800
0.78838500

1.73594200

0.20055700

0.49384800

-0.60066200
-0.01570100
1.11912200

-1.12189600
-0.80678200
-0.83605200
0.22347500

-1.74566400

-1.24134800

3a’
-0.06648500
-1.37568300

S8

-0.71127500
-1.90061100
0.21520700
1.59263300
-0.33564100
2.40793000
2.03696700
0.47761000
-1.40623800
1.85174700
3.47617300
0.04448600
2.48815100
0.42717000
0.77200000
0.66524500
1.88158200
-0.26629800
2.16804000
2.60077300
0.03825600
-1.22723600
1.25201000
3.11512100
-0.69141100

1.47766600

-0.71079200
-0.61866600



o o T 6 T T O T T T O T T O O O o T T T O T O T O O O O

-1.94315400
-2.50168500
-2.05659500
-3.18106600
-2.39017900
-2.74376200
-1.60524900
-3.30731000
-3.60682800
-2.83547200
-3.83537500
-2.88829500
-3.10498700
-3.86728800
-5.19953500
-5.84446800
-5.34920000
-5.44860700
-6.47795600
-4.77928700
-5.28975600
-0.53035500
-1.03268800
-0.22042700
0.72524000

0.51597400

0.99635600

1.97277600

2.05514400
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1.08111900
1.01549000
2.26140600
2.10565100
0.10685500
3.34975300
2.31628700
3.27481600
2.04649100
4.25886300
4.12672100
-1.83209800
-2.89533400
-0.98546400
-1.34567500
-0.76532100
-2.40887500
-1.00792400
-1.25654300
-1.58253600
0.05687900
-2.48269000
-3.42578700
-2.51625200
-2.37755600
-1.76144600
-3.36842600
-1.85259500
-1.79443600

-0.15583500
1.12155300
-0.89103700
1.64786500
1.70478100
-0.36766200
-1.87481500
0.90206900
2.64273800
-0.94962100
1.31346900
-0.22770800
0.30933800
-0.57976300
-0.18052100
-0.83811400
-0.37047600
1.27757800
1.54337600
1.91944600
1.45343300
-0.87389600
-0.66918300
-1.92366200
0.01242600
0.89049100
0.39600300
-0.67770300
-1.88726200



C 3.11328800 -1.39676400 0.18063000
C 3.14645000 -1.60812300 1.56132600
C 4.16546500 -0.71799100 -0.43657800
C 4.21723800 -1.14028800 2.31286100
H 2.34477200 -2.14099900 2.05768000
C 5.22937600 -0.24252400 0.31627900
H 4.12052900 -0.55983000 -1.50671700
C 5.25561100 -0.45233100 1.69225700
H 4.24079400 -1.31036000 3.38232400
H 6.03555300 0.29646000 -0.16676300
H 6.08550100 -0.08056500 2.28163600
N -0.00459100 0.26470500 -1.36781100
H 0.33872000 -0.42495600 -2.02473600
C 0.99750400 1.13356600 -0.88940700
C 1.94509200 1.61049600 -1.79857900
C 1.11373100 1.46426700 0.46218900
C 2.99483200 2.40466300 -1.35960600
H 1.85243400 1.34324800 -2.84542800
C 2.16335100 2.26966400 0.88941000
H 0.39742200 1.07698300 1.17701700
C 3.10876300 2.74220600 -0.01381500
H 3.72715100 2.76206500 -2.07419900
H 2.24850900 2.51361500 1.94174100
H 3.92982700 3.36014400 0.32792600
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Analytical Data for Products:

Ethyl (Z)-5-oxo0-5-phenyl-2-(phenyl(phenylamino)methylene)pentanoate (3a)

Ph O

PhHN N Ph

CO,Et

Yellow solid; (69 mg, 87%); mp: 62—-66 °C; Rf = 0.21 (hexanes/ethyl acetate 10:1); H
NMR (400 MHz, CDCls): 6 11.17 (s, 1H), 7.79 (d, J = 7.6 Hz, 2H), 7.49 (t, J = 7.2 Hz, 1H),
7.37 (t,J = 7.2 Hz, 2H), 7.32 (s, 3H), 7.24 (brs, 2H), 6.99 (t, J = 7.2 Hz, 2H), 6.83 (t, J = 7.2
Hz, 1H), 6.54 (d, J = 8.0 Hz, 2H), 4.27 (g, J = 6.8 Hz, 2H), 2.99-2.95 (m, 2H), 2.55-2.51 (m,
2H), 1.33 (t, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3): § 197.9, 168.8, 155.7, 138.2,
134.5, 132.5, 130.7, 126.8, 126.7, 126.6, 126.38, 126.35, 126.0, 120.6, 120.0, 94.9, 57.6,
38.2, 21.6, 12.5; ESI-HRMS: m/z Calcd for CyeHasNOsNa, [M + Na]*: 422.1727, found

422.1725.
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Ethyl (Z)-5-oxo-5-phenyl-2-(phenyl(p-tolylamino)methylene)pentanoate (3b)

Me
\©\ Ph 0
prh
H

CO,Et

Yellow solid; (71 mg, 86%); mp: 80-84 °C; Rf = 0.24 (hexanes/ethyl acetate 10:1); H
NMR (400 MHz, CDCls): & 11.11 (s, 1H), 7.79-7.77 (m, 2H), 7.49 (t, J = 7.6 Hz, 1H), 7.37 (t,
J=7.6 Hz, 2H), 7.31 (t, J = 3.2 Hz, 3H), 7.24-7.21 (m, 2H), 6.80 (d, J = 8.4 Hz, 2H), 6.46 (d,
J=8.0Hz, 2H), 4.26 (g, J = 7.2 Hz, 2H), 2.98-2.94 (m, 2H), 2.53-2.49 (m, 2H), 2.15 (s, 3H),
1.32 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls): 6 200.1, 170.9, 158.3, 137.7, 136.7,
134.8, 132.6, 132.3, 129.0, 128.9, 128.6, 128.5, 128.4, 128.0, 122.3, 96.2, 59.5, 40.3,
23.7, 20.5, 14.5; ESI-HRMS: m/z Calcd for Cy7H27NOsNa, [M + Na]*: 436.1883, found
436.1887.

Ethyl (Z)-2-(((4-methoxyphenyl)amino)(phenyl)methylene)-5-oxo-5-phenylpentanoate
(3c)

MeO
\@\ Ph 0
H

CO,Et

Yellow oil; (80 mg, 93%); Rr= 0.2 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz, CDCls):
5 11.01 (s, 1H), 7.78 (d, J = 7.6 Hz, 2H), 7.49 (t, J = 7.6 Hz, 1H), 7.36 (t, J = 7.6 Hz, 2H),
7.29-7.27 (m, 3H), 7.20-7.18 (m, 2H), 6.55 (s, 4H), 4.26 (q, J = 7.2 Hz, 2H), 3.64 (s, 3H),
2.98-2.94 (m, 2H), 2.52—2.48 (m, 2H), 1.32 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls):
6 200.0, 170.8, 158.9, 155.5, 136.5, 134.5, 133.2, 132.5, 128.8, 128.4, 128.3, 128.2,
127.9, 124.4, 113.5, 95.4, 59.3, 55.0, 40.2, 23.7, 14.4; ESI-HRMS: m/z Calcd for
Co7H27NO4Na, [M + Na]*: 452.1832, found 452.1837.

Ethyl (Z)-2-(((4-cyanophenyl)amino)(phenyl)methylene)-5-oxo-5-phenylpentanoate
(3d)

NC
\O\ Ph 0
A,
H

CO,Et
White solid; (37 mg, 44%); mp: 143-147 °C; Ry = 0.29 (hexanes/ethyl acetate 5:1); H

NMR (400 MHz, CDCls): 6 11.37 (s, 1H), 7.80 (d, J = 7.6 Hz, 2H), 7.52 (t, J = 7.6 Hz, 1H),
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7.28-7.23 (m, 4H), 6.43 (d, J = 8.8 Hz, 2H), 4.28 (g, J = 7.2 Hz, 2H), 3.00-2.96 (m, 2H),
2.59-2.55 (m, 2H), 1.33 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): 6 199.5, 170.7,
155.0, 144.6, 136.6, 134.0, 132.9, 132.8, 129.6, 129.2, 128.7, 128.5, 128.0, 120.0, 119.1,
104.3, 101.6, 60.3, 39.8, 23.4, 14.4; ESI-HRMS: m/z Calcd for C27H2aN203Na, [M + Na]*:
447.1679, found 447.1684.

Ethyl-(Z)-5-oxo-5-phenyl-2-(phenyl((4-(trifluoromethyl)phenyl)amino)methylene)penta

noate (3e)

CFsy
\©\ Ph o)
H

CO,Et
White solid; (75 mg, 80%); mp: 94-96 °C; Rs= 0.21 (hexanes/ethyl acetate 10:1); *H NMR
(400 MHz, CDCls): 6 11.32 (s, 1H), 7.81-7.79 (m, 2H), 7.51 (t, J = 7.2 Hz, 1H), 7.40-7.36
(m, 5H), 7.28-7.22 (m, 4H), 6.50 (d, J = 8.4 Hz, 2H), 4.28 (q, J = 7.2 Hz, 2H), 3.00-2.96 (m,
2H), 2.58-2.54 (m, 2H), 1.33 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): § 199.7, 170.8,
156.0, 143.6, 136.6, 134.3, 132.8, 129.3, 129.0, 128.8, 128.4, 128.2, 128.0, 125.8 (q, “fJ3
= 4 Hz), 124.2 (q, “FJ1 = 269 Hz), 123.7 (q, “FJ> = 32 Hz), 120.2, 99.9, 60.1, 40.0, 23.5, 14.4;
1F NMR (376 MHz, CDCl3): & -63.1; ESI-HRMS: m/z Calcd for Ca7H24F3NOsNa, [M + Nal*:
490.1600, found 490.1605.

Ethyl (Z)-2-(((4-chlorophenyl)amino)(phenyl)methylene)-5-oxo-5-phenylpentanoate
(3f)

Cl
\©\ Ph 0
H

CO,Et
White solid; (74 mg, 86%); mp: 85—88 °C; Rf= 0.21 (hexanes/ethyl acetate 10:1); *H NMR
(400 MHz, CDCls): & 11.14 (s, 1H), 7.79 (d, J = 7.6 Hz, 2H), 7.50 (t, J = 7.6 Hz, 1H),
7.39-7.32 (m, 5H), 7.23-7.21 (m, 2H), 6.94 (d, J = 8.8 Hz, 2H), 6.45 (d, J = 8.8 Hz, 2H),
4.26 (q,J = 7.2 Hz, 2H), 2.98-2.94 (m, 2H), 2.55-2.51 (m, 2H), 1.32 (t, J = 7.2 Hz, 3H); 13C
NMR (100 MHz, CDClz): 6 199.9, 170.8, 157.3, 139.0, 136.6, 134.3, 132.7, 129.0, 128.9,
128.7, 128.5, 128.4, 128.0, 127.8, 123.0, 97.9, 59.8, 40.1, 23.6, 14.4; ESI-HRMS: m/z
Calcd for C26H24CINOsNa, [M + Na]*: 456.1337, found 456.1335.
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Ethyl (Z)-2-(((3-chlorophenyl)amino)(phenyl)methylene)-5-oxo-5-phenylpentanoate

(39)

/@\ Ph o
cl NWPh
H

CO,Et

White solid; (81 mg, 93%); mp: 57-59 °C; Rf = 0.24 (hexanes/ethyl acetate 10:1); H
NMR (400 MHz, CDCls): & 11.17 (s, 1H), 7.80-7.78 (m, 2H), 7.50 (t, J = 7.6 Hz, 1H),
7.40-7.34 (m, 5H), 7.26-7.23 (m, 2H), 6.89 (t, J = 8.0 Hz, 1H), 6.79-6.77 (m, 1H), 6.49 (t, J
= 2.0 Hz, 1H), 6.37 (dd, J = 1.6 Hz, J = 8.0 Hz, 1H), 4.27 (q, J = 7.2 Hz, 2H), 2.99-2.95 (m,
2H), 2.56-2.52 (m, 2H), 1.32 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): 6 199.8, 170.7,
156.8, 141.7, 136.6, 134.2, 134.0, 132.7, 129.3, 129.1, 128.79, 128.77, 128.4, 128.0,
122.4,121.5,119.6, 98.6, 59.8, 40.0, 23.5, 14.4; ESI-HRMS: m/z Calcd for C26H24CINO3Na,
[M + Na]*: 456.1337, found 456.1332.

Ethyl (Z)-5-oxo-5-phenyl-2-(phenyl(o-tolylamino)methylene)pentanoate (3h)

Ph O
H

Me CO,Et
Yellow solid; (75 mg, 91%); mp: 80-82 °C; Rf = 0.25 (hexanes/ethyl acetate 10:1); H
NMR (400 MHz, CDCls): & 10.92 (s, 1H), 7.80 (d, J = 7.2 Hz, 2H), 7.49 (t, J = 7.2 Hz, 1H),
7.37 (t,J = 7.6 Hz, 2H), 7.25 (t, J = 3.2 Hz, 3H), 7.19-7.17 (m, 2H), 7.05 (d, J = 7.2 Hz, 1H),
6.78 (t,J = 7.2 Hz, 1H), 6.70 (t, J = 7.2 Hz, 1H), 6.30 (d, J = 8.0 Hz, 1H), 4.27 (q, J = 7.2 Hz,
2H), 3.01-2.97 (m, 2H), 2.57-2.53 (m, 2H), 2.38 (s, 3H), 1.33 (t, J = 7.2 Hz, 3H); 13C NMR
(100 MHz, CDCls): 6 200.0, 170.8, 158.5, 138.8, 136.6, 134.7, 132.5, 130.6, 129.9, 128.6,
128.4, 128.21, 128.19, 127.9, 125.5, 124.0, 123.3, 96.6, 59.4, 40.2, 23.7, 18.2, 14.4;
ESI-HRMS: m/z Calcd for C27H27NO3Na, [M + Na]*: 436.1883, found 436.1887.
Ethyl (Z)-2-((naphthalen-1-ylamino)(phenyl)methylene)-5-oxo-5-phenylpentanoate (3i)

O Ph 0
> A

CO,Et

Yellow oil; (81 mg, 90%); Rf = 0.30 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz,

CDCl3): 6 11.45 (s, 1H), 8.27 (d, J = 8.4 Hz, 1H), 7.81 (d, J = 7.2 Hz, 2H), 7.73 (d, J = 8.0 Hz,
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1H), 7.55 (t, J = 7.2 Hz, 1H), 7.50-7.43 (m, 2H), 7.40-7.34 (m, 3H), 7.21-7.15 (m, 5H),
6.99 (t, J = 8.0 Hz, 1H), 6.54 (d, J = 7.2 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 3.05-3.01 (m, 2H),
2.63-2.59 (m, 2H), 1.35 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): § 200.1, 171.2,
159.4, 136.7, 136.2, 134.8, 133.9, 132.7, 129.2, 128.7, 128.5, 128.4, 128.2, 128.12,
128.06, 126.2, 126.0, 125.0, 124.1, 122.3, 121.8, 97.5, 59.7, 40.3, 23.9, 14.5; ESI-HRMS:
m/z Calcd for C3oH27NOsNa, [M + Na]*: 472.1883, found 472.1888.
Ethyl (Z)-2-((butylamino)(phenyl)methylene)-5-oxo-5-phenylpentanoate (3j)

Ph 0]
/\/\NWPh

CO,Et

Yellow oil; (65 mg, 86%); Rf = 0.32 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz,
CDCls): 6 9.23 (t, J = 5.6 Hz, 1H), 7.78-7.56 (m, 2H), 7.48 (t, J = 7.2 Hz, 1H), 7.44-7.34 (m,
5H), 7.20 (dd, J = 1.6 Hz, J = 7.6 Hz, 2H), 4.21 (q, J = 7.2 Hz, 2H), 2.90-2.86 (m, 2H),
2.81-2.76 (m, 2H), 2.32-2.27 (m, 2H), 1.44-1.36 (m, 2H), 1.32-1.24 (m, 5H), 0.82 (t, J =
7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): § 200.3, 170.8, 163.2, 136.6, 135.0, 132.4, 128.5,
128.3, 128.2, 127.9, 127.5, 91.5, 58.8, 44.0, 40.6, 32.8, 24.1, 19.6, 14.5, 13.5; ESI-HRMS:
m/z Calcd for C24H3oNOsNa, [M + Na]*: 402.2040, found 402.2044.
Ethyl (Z)-2-((isopropylamino)(phenyl)methylene)-5-oxo-5-phenylpentanoate (3k)

Ph O

N\ Ph

H CO,Et

White solid; (72 mg, 98%); mp: 64—67 °C; Ry = 0.24 (hexanes/ethyl acetate 10:1); *H NMR
(400 MHz, CDCl3): 6 9.17 (d, J = 9.6 Hz, 1H), 7.77-7.75 (m, 2H), 7.48 (t, J = 7.2 Hz, 1H),
7.44-7.34 (m, 5H), 7.23 (dd, J = 1.6 Hz, J = 7.6 Hz, 2H), 4.21 (g, J = 7.2 Hz, 2H), 3.12-3.03
(m, 1H), 2.89-2.85 (m, 2H), 2.30-2.26 (m, 2H), 1.30 (t, J = 7.2 Hz, 3H), 1.06 (d, J = 6.4 Hz,
6H); 3C NMR (100 MHz, CDCl3): § 200.3, 170.8, 162.2, 136.6, 135.2, 132.4, 128.5, 128.4,
128.2, 128.0, 127.5, 91.5, 58.8, 45.6, 40.6, 24.3, 24.0, 14.5; ESI-HRMS: m/z Calcd for
C23H27NOsNa, [M + Na]*: 388.1883, found 388.1888.

Ethyl (Z)-2-((cyclopropylamino)(phenyl)methylene)-5-oxo-5-phenylpentanoate (3I)
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Ph

Zﬁ&\ Ph O
Ak
Ho Co,et
Yellow oil; (60 mg, 83%); R = 0.38 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz,
CDCls): 6 9.13 (d, J = 2.4 Hz, 1H), 7.77-7.75 (m, 2H), 7.48 (t, J = 7.2 Hz, 1H), 7.44—7.34 (m,
5H), 7.27-7.25 (m, 2H), 4.19 (g, J = 7.2 Hz, 2H), 2.90-2.86 (m, 2H), 2.34-2.30 (m, 2H),
2.21-2.15 (m, 1H), 1.29 (t, J = 7.2 Hz, 3H), 0.46-0.42 (m, 2H), 0.42—0.36 (m,2H); 3C NMR
(100 MHz, CDCls): 6 200.3, 170.7, 164.0, 136.6, 135.7, 132.5, 128.4, 128.3, 128.2, 128.0,
127.7,92.9, 59.0, 40.5, 26.5, 24.0, 14.5, 8.2; ESI-HRMS: m/z Calcd for C23H2sNOsNa, [M +

Na]*: 386.1727, found 386.1734.

Ethyl (Z)-2-((4-methoxyphenyl)(phenylamino)methylene)-5-oxo-5-phenylpentanoate

(3m)
OMe
0
PhHN N Ph
CO,Et

Yellow oil; (62 mg, 72%); Rf = 0.20 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz,
CDCls): 6 11.12 (s, 1H), 7.81-7.79 (m, 2H), 7.51 (t, J = 7.6 Hz, 1H), 7.38 (t, J = 8.0 Hz, 2H),
7.15 (dd, J = 2.0 Hz, J = 6.8 Hz, 2H), 7.02 (t, J = 8.0 Hz, 2H), 6.86-6.82 (m, 3H), 6.55 (d, J =
7.6 Hz, 2H), 4.26 (q, J = 7.2 Hz, 2H), 3.78 (s, 3H), 2.99-2.95 (m, 2H), 2.58-2.54 (m, 2H),
1.33 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): § 200.2, 170.9, 159.8, 157.7, 140.6,
136.7, 132.7, 130.3, 128.5, 128.4, 128.1, 126.8, 122.5, 122.0, 114.0, 97.2, 59.6, 55.2,
40.4, 23.8, 14.5; ESI-HRMS: m/z Calcd for C,7H27NO4Na, [M + Na]*: 452.1838, found
452.1843.

Ethyl (Z)-2-((4-chlorophenyl)(phenylamino)methylene)-5-oxo-5-phenylpentanoate (3n)
Cl

SINTINIE Ph
CO,Et

White solid; (52 mg, 60%); mp: 76—79 °C; Rs = 0.43 (hexanes/ethyl acetate 10:1); 'H NMR
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(400 MHz, CDCl3): 6 11.16 (s, 1H), 7.71-7.68 (m, 2H), 7.35-7.32 (m, 5H), 7.24-7.22 (m,
2H), 7.00 (t, J = 7.6 Hz, 2H), 6.84 (t, J = 7.2 Hz, 1H), 6.54 (d, J = 7.6 Hz, 2H), 4.27 (9, J = 7.2
Hz, 2H), 2.94-2.90 (m, 2H), 2.53-2.49 (m, 2H), 1.34 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz,
CDCls): 6 198.9, 170.8, 158.0, 140.2, 139.1, 134.9, 134.6, 129.5, 128.9, 128.8, 128.7,
128.6, 128.5, 122.8, 122.2, 96.7, 59.7, 40.3, 23.8, 14.5; ESI-HRMS: m/z Calcd for
Co6H24CINOsNa, [M + Na]*: 456.1342, found 456.1344.

Ethyl (Z)-2-((4-nitrophenyl)(phenylamino)methylene)-5-oxo-5-phenylpentanoate (30)
NO,

PhHN X Ph

CO,Et
Red oil; (47 mg, 53%); Rf = 0.13 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz, CDCls):

5 10.99 (s, 1H), 8.13 (d, J = 8.4 Hz, 2H), 7.83 (d, J = 7.6 Hz, 2H), 7.55-7.49 (m, 1H),
7.42-7.38 (m, 4H), 7.03 (t, J = 7.6 Hz, 2H), 6.89 (d, J = 7.6 Hz, 1H), 6.58 (d, J = 8.0 Hz, 2H),
4.29 (q,J = 7.2 Hz, 2H), 3.00 (t, J = 7.6 Hz, 2H), 2.50 (t, J = 7.6 Hz, 2H), 1.35 (t, J = 7.2 Hz,
3H); 13C NMR (100 MHz, CDCls): 6 198.9, 169.8, 154.5, 147.0, 140.7, 139.0, 135.8, 132.3,
129.8, 128.1, 127.8, 127.3, 123.0, 122.4, 97.5, 59.4, 39.1, 22.8, 13.8; ESI-HRMS: m/z
Calcd for Ca6H24N20sNa, [M + Na]*: 467.1583, found 467.1588.

Ethyl 5-oxo-5-phenyl-2-(thiophene-2-carbonyl)pentanoate (3p’)

SNPZ

o) Ph
CO,Et

Yellow oil; (45 mg, 68%); Rf = 0.38 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz,
CDCls): 6 7.97-7.94 (m, 3H), 7.48 (dd, J = 0.8 Hz, J = 4.8 Hz, 1H), 7.56 (t, J = 7.2 Hz, 1H),
7.46 (t, J = 7.2 Hz, 2H), 7.17-7.15 (m, 1H), 4.43 (t, J = 7.2 Hz, 1H), 4.21-4.13 (m, 2H),
3.24-3.16 (m, 1H), 3.13-3.06 (m, 1H), 2.52-2.38 (m, 2H), 1.20 (t, J = 7.2 Hz, 3H); 3C
NMR (100 MHz, CDClz): 6 199.2, 188.0, 169.4, 143.3, 136.6, 135.0, 133.5, 133.2, 128.6,
128.4, 128.0, 61.6, 54.0, 35.5, 23.4, 14.0; ESI-HRMS: m/z Calcd for CigsH1s04SNa, [M +

Na]*: 353.0823, found 353.0821.
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Ethyl 2-(cyclopropanecarbonyl)-5-oxo-5-phenylpentanoate (3q’)

0]

CO,Et

Yellow oil; (35 mg, 61%); Rf = 0.35 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz,
CDCls): & 7.97-7.94 (m, 2H), 7.57 (t, J = 7.2 Hz, 1H), 7.46 (t, J = 7.2 Hz, 2H), 4.26-4.18 (m,
2H), 3.78 (dd, J = 2.8 Hz, J = 7.6 Hz, 1H), 3.06 (t, J = 7.2 Hz, 2H), 2.41-2.26 (m, 2H),
2.16-2.10 (m, 1H), 1.27 (t, J = 7.6 Hz, 3H), 1.15-1.07 (m, 2H), 0.98-0.93 (m, 2H); 3C
NMR (100 MHz, CDCls): 6 205.3, 199.1, 169.6, 136.6, 133.2, 128.6, 128.0, 61.4, 58.5,
35.7, 22.3, 20.0, 14.1, 11.9, 11.7; ESI-HRMS: m/z Calcd for Ci7H2004Na, [M + Na]*:
311.1259, found 311.1264.

Methyl (Z)-5-oxo-5-phenyl-2-(phenyl(phenylamino)methylene)pentanoate (3r)

Ph O

PhHN N Ph

COzMe

Colorless, viscous liquid; (62 mg, 80%); Rf = 0.25 (hexanes/ethyl acetate 10:1); *H NMR
(400 MHz, CDCl3): & 11.13 (s, 1H), 7.78-7.76 (m, 2H), 7.52-7.49 (m, 1H), 7.38 (d, J = 7.6
Hz, 2H), 7.33-7.31 (m, 3H), 7.25-7.22 (m, 2H), 7.02-6.98 (m, 2H), 6.84 (t, J = 7.6 Hz, 1H),
6.55 (d, J = 8.0 Hz, 2H), 3.78 (s, 3H), 2.97-2.93 (m, 2H), 2.54-2.50 (m, 2H); 3C NMR (100
MHz, CDCls): 6 199.8, 171.0, 157.7, 139.9, 136.3, 134.2, 132.4, 128.6, 128.5, 128.3, 128.2,
128.1,127.7,122.5, 121.9, 96.4, 50.8, 39.9, 23.2; ESI-HRMS: m/z Calcd for C5H23NOsNa,
[M + Na]*: 408.1570, found 408.1574.

Butyl (Z)-5-oxo-5-phenyl-2-(phenyl(phenylamino)methylene)pentanoate (3s)

Ph O

PhHN X Ph

CO,"Bu
Colorless, viscous liquid; (63 mg, 74%); Rf = 0.32 (hexanes/ethyl acetate 10:1); *H NMR
(400 MHz, CDCls): 6 11.16 (s, 1H), 7.79-7.77 (m, 2H), 7.53-7.49 (m, 1H), 7.38 (t, /= 7.6
Hz, 2H), 7.34-7.31 (m, 3H), 7.25-7.23 (m, 2H), 7.00 (t, J = 7.6 Hz, 2H), 6.84 (t, J = 7.6 Hz,
1H), 6.54 (d, /= 7.6 Hz, 2H), 4.21 (t, J = 6.4 Hz, 2H), 2.99-2.95 (m, 2H), 2.54-2.50 (m, 2H),
1.72-1.65 (m, 2H), 1.47-1.38 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls):
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6 200.0, 171.0, 157.9, 140.4, 136.7, 134.7, 132.7, 128.9, 128.8, 128.6, 128.45, 128.40,
128.0, 122.7, 122.1, 97.1, 63.6, 40.3, 30.9, 23.6, 19.3, 13.7; ESI-HRMS: m/z Calcd for
C28H29NO3Na, [M + Na]*: 450.2040, found 450.2038.

Ethyl (Z)-5-oxo0-2-(phenyl(phenylamino)methylene)-5-(p-tolyl)pentanoate (4b)

Ph 0

PRHNT
CO,Et
M

White solid; (65 mg, 79%); mp: 101-104 °C; Rf = 0.29 (hexanes/ethyl acetate 20:1); H

e

NMR (400 MHz, CDCls): 6 11.14 (s, 1H), 7.69 (d, J = 8.0 Hz, 2H), 7.34-7.32 (m, 3H),
7.26-7.23 (m, 2H), 7.18 (d, J = 8.0 Hz, 2H), 7.00 (t, J = 8.0 Hz, 2H), 6.84 (t, J = 7.2 Hz, 1H),
6.54 (d, J = 8.0 Hz, 2H), 4.27 (q, J = 7.2 Hz, 2H), 2.96-2.92 (m, 2H), 2.53-2.49 (m, 2H),
2.38 (s, 3H), 1.34 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl3): 6 199.8, 171.0, 157.9,
143.4, 140.4, 134.7, 134.2, 129.1, 129.0, 128.8, 128.6, 128.5, 128.2, 122.7, 122.1, 97.2,
59.7, 40.3, 23.8, 21.6, 14.5; ESI-HRMS: m/z Calcd for C,7H,7NO3Na, [M + Na]*: 436.1889,
found 436.1889.

Ethyl (Z)-5-(4-(tert-butyl)phenyl)-5-oxo-2-(phenyl(phenylamino)methylene)pentanoate

(4¢c)
Ph (@]

PhHN N
CO,Et
t-Bu

Red oil; (64 mg, 70%); Rf = 0.43 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz, CDCls):
5 11.15 (s, 1H), 7.75 (d, J = 8.0 Hz, 2H), 7.40 (d, J = 8.0 Hz, 2H), 7.32 (brs, 3H), 7.26-7.24
(m, 2H), 7.00 (t, J = 7.6 Hz, 2H), 6.84 (t, J = 7.2 Hz, 1H), 6.54 (d, J = 8.0 Hz, 2H), 4.27 (q, J =
7.2 Hz, 2H), 2.95 (t, J = 7.6 Hz, 2H), 2.51 (t, J = 7.6 Hz, 2H), 1.35-1.33 (m, 12H); 3C NMR
(100 MHz, CDCls): 6 199.8, 171.0, 157.8, 156.4, 140.4, 134.7, 134.2, 129.0, 128.8, 128.6,
128.5,128.0, 125.3, 122.7, 122.1, 97.2, 59.7, 40.2, 35.0, 31.1, 23.7, 14.5; ESI-HRMS: m/z
Calcd for C3pH33NOsNa [M + Na]*: 478.2362, found 478.2358.

Ethyl (Z)-5-(4-methoxyphenyl)-5-oxo-2-(phenyl(phenylamino)methylene)pentanoate
(4d)
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Ph O

PhHN"
CO,Et
oM

Reddish-brown oil; (79 mg, 92%); Rf = 0.27 (hexanes/ethyl acetate 5:1); *H NMR (400

e

MHz, CDCls): 6 11.14 (s, 1H), 7.76 (d, J = 8.8 Hz, 2H), 7.32 (t, / = 3.2 Hz, 3H), 7.25-7.23 (m,
2H), 6.99 (t, J = 7.6 Hz, 2H), 6.86—6.81 (m, 3H), 6.54 (d, J = 7.6 Hz, 2H), 4.27 (q, J = 7.2 Hz,
2H), 3.84 (s, 3H), 2.93-2.89 (m, 2H), 2.53-2.49 (m, 2H), 1.34 (t, J = 7.2 Hz, 3H); 13C NMR
(100 MHz, CDCls): 6 198.8, 170.9, 163.2, 157.8, 140.4, 134.7, 130.3, 129.8, 129.0, 128.8,
128.6,128.4,122.7,122.1, 113.5, 97.2, 59.7, 55.4, 40.0, 23.9, 14.5; ESI-HRMS: m/z Calcd
for C37H27NO4Na, [M + Na]*: 452.1838, found 452.1842.

Ethyl (Z)-5-oxo0-2-(phenyl(phenylamino)methylene)-5-(4-(trifluoromethyl)phenyl)pent-

anoate (4e)

Ph O

PRHNT
CO,Et
CF

Yellow solid; (63 mg, 67%); mp: 77-80 °C; Rf = 0.41 (hexanes/ethyl acetate 20:1); H

3

NMR (400 MHz, CDCl3): 6 11.16 (s, 1H), 7.86 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H),
7.34-7.30 (m, 3H), 7.24-7.22 (m, 2H), 7.00 (t, J = 8.0 Hz, 2H), 6.84 (t, J = 7.2 Hz, 1H), 6.55
(d, J = 8.0 Hz, 2H), 4.27 (q, J = 7.2 Hz, 2H), 2.99-2.95 (m, 2H), 2.56-2.52 (m, 2H), 1.34 (t, J
= 7.2 Hz, 3H); *C NMR (100 MHz, CDCls): 6 198.6, 170.3, 157.6, 139.8, 138.8, 134.1,
133.5 (q, “fJ, = 32 Hz), 128.5, 128.4, 128.2, 128.0, 127.9, 125.0 (q, “fJ3 = 3 Hz), 123.1 (q,
CFjy = 271 Hz), 122.4, 121.8, 96.1, 59.3, 40.1, 23.2, 14.1; ESI-HRMS: m/z Calcd for
C27H24F3NOs3Na, [M + Na]*: 490.1606, found 490.1608.

Ethyl (Z)-5-(4-iodophenyl)-5-oxo-2-(phenyl(phenylamino)methylene)pentanoate (4f)

Ph O

PRHN Y
CO,Et |

Yellow solid; (93 mg, 89%); mp: 94-96 °C; Rf = 0.41 (hexanes/ethyl acetate 10:1); H
NMR (400 MHz, CDCls): & 11.15 (s, 1H), 7.72 (d, J = 8.0 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H),
7.35-7.29 (m, 3H), 7.24-7.21 (m, 2H), 6.99 (t, J = 8.0 Hz, 2H), 6.83 (t, J = 7.6 Hz, 1H), 6.54
(d, J=7.6 Hz, 2H), 4.26 (q, / = 7.2 Hz, 2H), 2.92-2.88 (m, 2H), 2.52-2.48 (m, 2H), 1.33 (t, J
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= 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls): § 199.0, 170.4, 157.6, 139.9, 137.4, 135.5,
134.3,129.2,128.6, 128.5, 128.3, 128.1, 122.5, 121.8, 100.3, 96.4, 59.4, 39.9, 23.4, 14.2;
ESI-HRMS: m/z Calcd for C26H24INO3sNa, [M + Na]*: 548.0699, found 548.0705.

Ethyl (Z)-5-(4-bromophenyl)-5-oxo-2-(phenyl(phenylamino)methylene)pentanoate (4g)

Ph O

PhHN N
CO,Et
Br

Yellow solid; (84 mg, 88%); mp: 63-67 °C; Rf = 0.41 (hexanes/ethyl acetate 10:1); H
NMR (400 MHz, CDCl3): & 11.15 (s, 1H), 7.62 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H),
7.33-7.32 (m, 3H), 7.24-7.23 (m, 2H), 6.99 (t, J = 8.0 Hz, 2H), 6.83 (t, J = 7.2 Hz, 1H), 6.54
(d, J=8.0 Hz, 2H), 4.27 (q, / = 7.2 Hz, 2H), 2.93-2.89 (m, 2H), 2.53-2.49 (m, 2H), 1.33 (t, J
= 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): § 199.0, 170.7, 157.9, 140.2, 135.3, 134.6,
131.6, 129.6, 128.9, 128.8, 128.6, 128.4, 127.8, 122.8, 122.1, 96.7, 59.7, 40.2, 23.8, 14.5;
ESI-HRMS: m/z Calcd for C26H24BrNO3Na, [M + Na]*: 500.0837, found 500.0844.

Ethyl (Z)-5-(4-chlorophenyl)-5-oxo-2-(phenyl(phenylamino)methylene)pentanoate (4h)

Ph 0]

PRHN"
CO,Et
cl

Grayish-brown solid; (81 mg, 93%); mp: 74-76 °C; Rs = 0.41 (hexanes/ethyl acetate 10:1);
1H NMR (400 MHz, CDCl3): 6 11.15 (s, 1H), 7.69 (dt, J = 2.0 Hz, J = 8.8 Hz, 2H), 7.35-7.31
(m, 5H), 7.25-7.22 (m, 2H), 7.00 (t, J = 7.6 Hz, 2H), 6.84 (t, J = 7.6 Hz, 1H), 6.54 (d, J = 8.0
Hz, 2H), 4.27 (q, / = 7.2 Hz, 2H), 2.94-2.90 (m, 2H), 2.53-2.49 (m, 2H), 1.33 (t, J = 7.2 Hg,
3H); 13C NMR (100 MHz, CDCls): § 198.8, 170.8, 157.9, 140.2, 139.1, 134.9, 134.6, 129.5,
128.9, 128.8, 128.7, 128.6, 128.4, 122.8, 122.1, 96.7, 59.7, 40.3, 23.8, 14.5; ESI-HRMS:
m/z Calcd for C26H24CINO3Na, [M + Na]*: 456.1342, found 456.1346.

Ethyl (Z)-5-(3-chlorophenyl)-5-oxo-2-(phenyl(phenylamino)methylene)pentanoate (4i)

Ph O

Cl
PhHN X

CO,Et

Reddish-brown oil; (75 mg, 87%); Rf = 0.41 (hexanes/ethyl acetate 10:1); *H NMR (400

MHz, CDCls): & 11.16 (s, 1H), 7.82 (brs, 1H), 7.64 (d, J = 7.6 Hz, 1H), 7.48-7.45 (m, 1H),
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7.32-7.31 (m, 4H), 7.25-7.21 (m, 2H), 7.00 (t, J = 8.0 Hz, 2H), 6.83 (t, J = 7.6 Hz, 1H), 6.54
(d,J = 8.0 Hz, 2H), 4.28 (q, J = 7.2 Hz, 2H), 2.96-2.92 (m, 2H), 2.53-2.49 (m, 2H), 1.34 (t, J
= 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls): 6 198.7, 170.7, 158.0, 140.2, 138.2, 134.7,
134.5, 132.6, 129.7, 128.8, 128.6, 128.4, 128.1, 126.1, 122.8, 122.1, 96.6, 59.7, 40.3,
23.7, 14.5; ESI-HRMS: m/z Calcd for CasH24CINOsNa, [M + Nal*: 456.1342, found
456.1347.

Ethyl (Z)-5-(naphthalen-1-yl)-5-oxo-2-(phenyl(phenylamino)methylene)pentanoate (4j)

Yellowish-brown oil; (52 mg, 58%); R = 0.36 (hexanes/ethyl acetate 5:1); *H NMR (400
MHz, CDCls): & 11.12 (s, 1H), 8.48 (d, J = 8.8 Hz, 1H), 7.93 (d, J = 8.0 Hz, 1H), 7.85-7.83
(m, 1H), 7.61 (dd, J = 1.2 Hz, J = 7.2 Hz, 1H), 7.55-7.47 (m, 2H), 7.39 (t, J = 7.2 Hz, 1H),
7.33-7.28 (m, 3H), 7.23-7.20 (m, 2H), 6.99 (t, J = 8.0 Hz, 2H), 6.83 (t, J = 7.2 Hz, 1H), 6.53
(d, J=8.0 Hz, 2H), 4.26 (q, / = 7.2 Hz, 2H), 3.08-3.04 (m, 2H), 2.59-2.55 (m, 2H), 1.33 (t, J
= 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): § 204.5, 170.9, 157.9, 140.4, 135.8, 134.7,
133.9, 132.2, 130.2, 128.9, 128.8, 128.6, 128.5, 128.3, 127.7, 127.4, 126.3, 125.8, 124.3,
122.7, 122.1, 97.0, 59.7, 43.7, 23.9, 14.5; ESI-HRMS: m/z Calcd for C3oH27NOs3Na, [M +
Na]*: 472.1889, found 472.1893.

Ethyl (Z)-5-oxo-2-(phenyl(phenylamino)methylene)-5-(thiophen-2-yl)pentanoate (4k)

Ph O

PhHN N S

cogt g

Yellowish-brown oil; (70 mg, 86%); R = 0.39 (hexanes/ethyl acetate 10:1); *H NMR (400
MHz, CDCl3): 6 11.15 (s, 1H), 7.54 (dd, J = 1.2 Hz, J = 4.8 Hz, 1H), 7.43 (dd, J = 1.2 Hz, J =
3.6 Hz, 1H), 7.33-7.30 (m, 3H), 7.25-7.22 (m, 2H), 7.03 (dd, J = 3.6 Hz, J = 4.8 Hz, 1H),
7.02-6.96 (m, 2H), 6.85-6.81 (m, 1H), 6.54 (d, J = 7.6 Hz, 2H), 4.27 (q, J = 7.2 Hz, 2H),
2.91-2.87 (m, 2H), 2.56-2.52 (m, 2H), 1.33 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls):
6 193.0, 170.8, 157.9, 144.3, 140.3, 134.6, 133.1, 131.6, 128.9, 128.8, 128.6, 128.4,
127.8,122.7,122.1, 96.8, 59.7, 41.0, 24.0, 14.5; ESI-HRMS: m/z Calcd for CaH23NO3SNa,

S22



[M + Na]*: 428.1296, found 428.1300.
Ethyl (Z)-5-oxo-2-(phenyl(phenylamino)methylene)octanoate (41)

Ph O

PhHN N

CO,Et

Reddish-brown oil; (34 mg, 46%); Rf = 0.42 (hexanes/ethyl acetate 5:1); *H NMR (400
MHz, CDCls): 6 11.08 (s, 1H), 7.32 (t, J = 3.2 Hz, 3H), 7.22-7.20 (m, 2H), 6.99 (t, J = 8.0 Hz,
2H), 6.83 (t, J = 7.2 Hz, 1H), 6.52 (d, J = 8.0 Hz, 2H), 4.25 (q, J = 7.2 Hz, 2H), 2.44-2.39 (m,
2H), 2.35-2.31 (m, 2H), 2.20 (t, J = 7.2 Hz, 2H), 1.49 (sex, J = 3.2 Hz, 2H), 1.33 (t, /= 7.2
Hz, 3H), 0.84 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): 6 211.2, 170.9, 157.7, 140.4,
134.8, 128.9, 128.8, 128.5, 128.4, 122.6, 122.0, 97.2, 59.6, 44.4, 44.1, 22.6, 17.3, 14.5,
13.7; ESI-HRMS: m/z Calcd for C23H27NOsNa, [M + Na]*: 388.1889, found 388.1893.

Ethyl (Z)-5-cyclohexyl-5-oxo-2-(phenyl(phenylamino)methylene)pentanoate (4m)

Ph O

PRHN
CO,Et

Reddish-brown oil; (53 mg, 65%); Rf = 0.39 (hexanes/ethyl acetate 10:1); *H NMR (400
MHz, CDCl3): 6 11.07 (s, 1H), 7.32-7.31 (m, 3H), 7.22-7.21 (m, 2H), 6.99 (t, J = 8.0 Hz,
2H), 6.82 (t, J = 7.2 Hz, 1H), 6.52 (d, J = 7.6 Hz, 2H), 4.25 (q, J = 7.2 Hz, 2H), 2.46-2.42 (m,
2H), 2.32-2.29 (m, 2H), 2.16 (brs, 1H), 1.70-1.64 (m, 5H), 1.33 (t, J = 7.2 Hz, 3H),
1.22-1.15 (m, 5H); 3C NMR (100 MHz, CDCls): 6 213.9, 170.9, 157.6, 140.4, 134.8, 128.9,
128.8, 128.5, 128.4, 122.6, 122.0, 97.4, 59.6, 50.4, 41.9, 28.3, 25.8, 25.6, 22.6, 14.5;
ESI-HRMS: m/z Calcd for C26H31NO3Na, [M + Na]*: 428.2202, found 428.2205.

Ethyl (Z)-9-(2,5-dimethylphenoxy)-6,6-dimethyl-5-oxo-2-(phenyl(phenylamino)methyl-
ene)nonanoate (4n)

Ph O O

PRHNT Y
CO,Et

White solid; (50 mg, 47%); mp: 85—87 °C; Rr= 0.25 (hexanes/ethyl acetate 10:1); 'H NMR
(400 MHz, CDCl3): 6 11.09 (s, 1H), 7.31-7.25 (m, 3H), 7.21-7.19 (m, 2H), 7.01-6.96 (m,
3H), 6.82 (t, J = 7.2 Hz, 1H), 6.66 (d, J = 7.2 Hz, 1H), 6.59 (s, 1H), 6.52 (d, J = 8.0 Hz, 2H),
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4.24 (g, J = 7.2 Hz, 2H), 3.85 (t, J = 6.0 Hz, 2H), 2.53-2.49 (m, 2H), 2.33-2.28 (m, 5H),
2.17 (s, 3H), 1.62-1.59 (m, 2H), 1.56-1.51 (m, 2H), 1.31 (t, J = 7.2 Hz, 3H), 1.04 (s, 6H);
13C NMR (100 MHz, CDCls): & 214.8, 170.5, 157.2, 156.4, 140.0, 136.0, 134.3, 129.9,
128.4,128.3, 128.1, 128.0, 123.0, 122.2, 121.6, 120.3, 111.4, 96.9, 67.4, 59.2, 46.7, 37.7,
35.9, 24.5, 23.7, 22.4, 21.0, 15.3, 14.1; ESI-HRMS: m/z Calcd for C3sHa1NOsNa, [M + Na]*:
550.2933, found 550.2935.

Ethyl (Z)-5-oxo-2-(phenyl(phenylamino)methylene)-5-(3,4,5-trimethoxyphenyl)pentan-

oate (40)
Ph 0
oM
PhHN" Y ©
CO,Et
OMe
OMe

Yellow oil; (76 mg, 78%); R = 0.12 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz,
CDCl3): 6 11.13 (s, 1H), 7.29 (t, J = 3.2 Hz, 3H), 7.26-7.20 (m, 2H), 7.14 (s, 2H), 6.99 (t, J =
8.0 Hz, 2H), 6.83 (t, J = 7.2 Hz, 1H), 6.53 (d, J = 8.0 Hz, 2H), 4.27 (g, J = 7.2 Hz, 2H), 3.90 (s,
3H), 3.88 (s, 6H), 2.97 (t, J = 8.0 Hz, 2H), 2.54 (t, J = 8.0 Hz, 2H), 1.32 (t, J = 7.2 Hz, 3H);
13C NMR (100 MHz, CDCls): 6 198.6, 170.8, 157.8, 152.9, 142.4, 140.3, 134.6, 132.2,

128.9, 128.8, 128.5, 128.4, 122.7, 122.1, 105.6, 97.1, 60.8, 59.6, 56.2, 39.8, 23.4, 14.5;

ESI-HRMS: m/z Calcd for C29H31NOgNa, [M + Na]*: 512.2049, found 512.2055.

Ethyl (Z)-5-(3,4-dimethoxyphenyl)-5-oxo-2-(phenyl(phenylamino)methylene)pentanoa-

te (4p)
Ph O

OMe
CO,Et
2 OMe

Red solid; (63 mg, 69%); mp: 126-128 °C; Ry = 0.19 (hexanes/ethyl acetate 10:1); H
NMR (400 MHz, CDCls): & 11.15 (s, 1H), 7.45 (d, J = 2.0 Hz, 1H), 7.38 (dd, J = 1.6 Hz, J =
8.4 Hz, 1H), 7.32-7.31 (m, 3H), 7.26-7.22 (m, 2H), 6.99 (t, / = 8.0 Hz, 2H), 6.83 (t, /= 7.2
Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 6.54 (d, J = 7.6 Hz, 2H), 4.27 (g, J = 7.2 Hz, 2H), 3.92 (s,
3H), 3.89 (s, 3H), 2.96-2.92 (m, 2H), 2.54-2.50 (m, 2H), 1.34 (t, J = 7.2 Hz, 3H); 13C NMR
(100 MHz, CDCls): 6 198.7, 170.9, 157.7, 152.9, 148.9, 140.3, 134.7, 130.0, 128.9, 128.7,
128.5, 128.4, 122.7, 122.6, 122.0, 110.0, 109.7, 97.2, 59.6, 55.9, 55.8, 39.8, 23.9, 14.5;

S24



ESI-HRMS: m/z Calcd for CogsH29NOsNa, [M + Na]*: 482.1943, found 482.1945.
Ethyl 2-benzoyl-5-oxo-5-phenylpentanoate (5)
(0] 0]

Ph Ph
CO,Et

Yellow oil; (739 mg, 93%); Rf = 0.18 (hexanes/ethyl acetate 20:1); 'H NMR (400 MHz,
CDCl3): 6 8.09-8.07 (m, 2H), 7.97-7.94 (m, 2H), 7.61-7.54 (m, 2H), 7.51-7.43 (m, 4H),
4.58 (dd, J = 2.4 Hz, J = 6.4 Hz, 1H), 4.21-4.09 (m, 2H), 3.24-3.06 (m, 2H), 2.51-2.35 (m,
2H), 1.16 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl3): § 199.2, 195.3, 169.8, 136.6,
135.8, 133.6, 133.2, 128.71, 128.69, 128.6, 127.9, 61.4, 52.8, 35.6, 23.2, 13.9; ESI-HRMS:
m/z Calcd for C0H2004Na, [M + Na]*: 347.1259, found 347.1264.
Ethyl 2,6-diphenylnicotinate (6)

Ph /N Ph
10,07 X |
Yellow oil; (42 mg, 70%); Rf = 0.51 (hexanes/ethyl acetate 20:1); *H NMR (400 MHz,
CDCl3): 6 8.17 (d, J = 8.0 Hz, 1H), 8.14-8.11 (m, 2H), 7.77 (d, J = 8.0 Hz, 1H), 7.65-7.63 (m,
2H), 7.50-7.42 (m, 6H), 4.17 (g, J = 7.2 Hz, 2H), 1.07 (t, J = 7.2 Hz, 3H); 3C NMR (100
MHz, CDCl3): 6 168.3, 158.7, 158.4, 140.5, 138.8, 138.3, 129.7, 128.81, 128.75, 128.6,
128.0, 127.3, 125.3, 117.8, 61.3, 13.6; ESI-HRMS: m/z Calcd for CyH1sNO,, [M + H]*:
304.1338, found 304.1343.
Ethyl 2-benzoyl-2-methyl-5-oxo-5-phenylpentanoate (7)

O O

Ph Ph
HsC CO,Et

Colorless oil; (55 mg, 82%); Rf = 0.31 (hexanes/ethyl acetate 20:1); *H NMR (400 MHz,
CDCls): 6 7.92-7.90 (m, 2H), 7.87 (d, J = 7.2 Hz, 2H), 7.53 (dt, J = 1.2 Hz, J = 7.6 Hz, 2H),
7.42 (t, J = 8.0 Hz, 4H), 4.18-4.06 (m, 2H), 3.09-2.90 (m, 2H), 2.56-2.42 (m, 2H), 1.61 (s,
3H), 1.04 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): § 198.9, 197.2, 173.8, 136.5,
135.3, 133.0, 132.7, 128.45, 128.44, 128.43, 127.9, 61.4, 56.2, 33.5, 30.7, 21.4, 13.6;
ESI-HRMS: m/z Calcd for C21H2204Na, [M + Na]*: 361.1416, found 361.1421.
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3-Butoxy-1-phenylpropan-1-one (8a)

Ph)vo/\/\
Colourless oil; (21 mg, 52%); Rf = 0.59 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz,
CDCls): 6 7.97 (d, J = 7.6 Hz, 2H), 7.56 (t, J = 7.2 Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H), 3.85 (t, J =
6.4 Hz, 2H), 3.47 (t, J = 6.4 Hz, 2H), 3.25 (t, J = 6.4 Hz, 2H), 1.58-1.51 (m, 2H), 1.39-1.30
(m, 2H), 0.90 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls): 6 198.5, 137.1, 133.0, 128.5,
128.1, 71.0, 66.0, 38.9, 31.7, 19.2, 13.8; ESI-HRMS: m/z Calcd for Ci3H190,, [M + H]*:
207.1380, found 207.1382.
3-(But-3-yn-1-yloxy)-1-phenylpropan-1-one (8b)

0]
NN
Yellow oil; (12 mg, 29%); Rf = 0.35 (hexanes/ethyl acetate 10:1); *H NMR (400 MHz,
CDCl3): 6 7.97-7.95 (m, 2H), 7.57 (t, J = 7.2 Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H), 3.92 (t, J = 6.8
Hz, 2H), 3.62 (t, J = 6.8 Hz, 2H), 3.27 (t, J = 6.8 Hz, 2H), 2.48-2.44 (m, 2H), 1.97 (t, J = 2.4
Hz, 1H); 13C NMR (100 MHz, CDCls): 6 198.2, 137.0, 133.2, 128.6, 128.1, 81.2, 69.3, 69.2,
66.2, 38.8, 19.8; ESI-HRMS: m/z Calcd for C13H1502, [M + H]*: 203.1067, found 203.1068.
3-Phenoxy-1-phenylpropan-1-one (8c)

O
Ph)vO/Ph
White solid; (13 mg, 28%); mp: 55-59 °C; Rs = 0.36 (hexanes/ethyl acetate 10:1); 'H NMR
(400 MHz, CDCl3): & 8.01-7.99 (m, 2H), 7.60-7.57 (m, 1H), 7.48 (t, J = 7.8 Hz, 2H),
7.30=7.25 (m, 2H), 6.97—6.92 (m, 3H), 4.43 (t, J = 6.8 Hz, 2H), 3.47 (t, J = 6.8 Hz, 2H); 13C
NMR (100 MHz, CDCl3): 6 197.6, 158.6, 136.8, 133.3, 129.5, 128.6, 128.1, 120.9, 114.6,

63.2, 38.2; ESI-HRMS: m/z Calcd for C15sH1502, [M + H]*: 227.1067, found 227.1070.
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