Supporting information
Strategy for Catalytic Chemoselective Cross-Enolate Coupling Reaction
via a Transient Homocoupling Dimer

Supporting Information

Strategy for Catalytic Chemoselective Cross-Enolate Coupling Reaction via a
Transient Homocoupling Dimer

Takafumi Tanaka, Tsukushi Tanaka, Taro Tsuji, Ryo Yazaki,* and Takashi Ohshima*

Graduate School of Pharmaceutical Sciences, Kyushu University, Fukuoka, Japan

yazaki@phar.kyushu-u.ac.jp, ohshima@phar.kyushu-u.ac.jp

. General

. Instrumentation

. Materials

. Substrate Syntheses and Characterization

. General Procedure and Characterization of the Products
. Transformation of the Products

. Mechanistic Study

. Full Optimization Study

O 00 N OO U1 Ao W N =

. Determination of the Relative Configuration of the Product
10. References

11. NMR Spectra of New Compounds

1. General

All reactions were carried out using heat gun dried glassware under a positive pressure of dry argon
unless otherwise noted. Catalytic reactions were run under argon atmosphere. Air- and moisture-
sensitive liquids were transferred via a syringe and a stainless-steel needle. Reactions were magnetically
stirred and monitored by thin layer chromatography using Merck Silica Gel 60 F254 plates. All work-up
and purification procedures were carried out with reagent-grade solvents under ambient atmosphere.
Flash chromatography was performed using silica gel 60N (spherical neutral, particle size 40-50um)

purchased from Kanto Chemical Co. Ltd.
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2. Instrumentation

NMR was recorded on 500 MHz Bruker Advanced Ill. Chemical shifts for proton are reported in parts per
million downfield from tetramethylsilane and are referenced to residual protium in the NMR solvent
(CDCl3: 6 7.26 ppm). For 3C NMR, chemical shifts were reported in the scale relative to NMR solvent
(CDCl3: & 77.0 ppm) as an internal reference. NMR data are reported as follows: chemical shifts,
multiplicity (s: singlet, d: doublet, dd: doublet of doublets, t: triplet, g: quartet, quin: quintet, sep: septet,
m: multiplet, br: broad signal), coupling constant (Hz), and integration. Infrared (IR) spectra were
recorded on with Shimadzu FTIR-8400. High-resolution mass spectroscopy (HRMS) was obtained with
Waters ACQUITY UPLC®—LCT-Premier™ XE system and Bruker MicrOTOF II. Ultraviolet and visible

absorption spectrum was recorded on with Shimadzu UV-2600.

3. Materials

Chlorobenzene was distilled from MS4A and stored in schlenk flask. Toluene, benzene and THF were
distilled from MS4A. Acetonitrile and 1,2-dichloroethane were distilled from MS3A. FeCls was purchased
from Aldrich and used as received (sublimed grade, 299.9% trace metals basis). FeCl; was stored in a dry
box. DMAP was purchased from Wako Pure Chemical Industries, Ltd. and used after recrystallization.
DTBP was purchased from TCl and used as received. Molecular Sieves 4A was purchased from Nacalai
Tesque, Inc. All other commercially available reagents were used as received. All other commercially

available reagents were used as received.

4. Substrate Syntheses and Characterization

General procedure for synthesis of 1a, and 1h?

To a solution of DL-2-(4-methoxybenzamido)-2-phenylacetic acid, (4-methoxybenzoyl)alanine or (4-
methoxybenzoyl)valine (12 mmol, 1.0 equiv.) in CH,Cl; (167 mL, 0.072 M) under argon atmosphere was
added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (16 mmol, 1.3 equiv.) at 0 °C. The
cooling bath was removed and the reaction mixture was stirred at room temperature. After stirring for 1
h, the reaction mixture was washed with H,0, sat. NaHCOsaq and brine. The combined organic layers
were dried over Na,SOsand filtered. After removal of solvent under reduced pressure, desired product

(1a, 1h and 1i) was obtained as a solid which was used after recrystallization (Diethyl ether/n-Hexane).
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—N

MeO
2-(4-methoxyphenyl)-4-phenyloxazol-5(4H)-one (1a): CAS Registry Number 28172-58-9; (Yellow solid,
74% yield); *H NMR (500 MHz, CDCls) & 8.04 (d, J = 9.0 Hz, 2H, ArH), 7.45-7.34 (m, 5H, Ph), 7.01 (d, /= 9.0
Hz, 2H, ArH), 5.49 (s, 1H, COCH), 3.89 (s, 3H, OCHjs); *C NMR (125 MHz, CDCl5) 6 176.5, 163.5, 162.3,
133.8, 130.0, 129.0, 128.7,126.9, 118.0, 114.3, 68.1, 55.5.

MeO
4-isopropyl-2-(4-methoxyphenyl)oxazol-5(4H)-one (1h): CAS Registry Number 79137-48-7; (White solid,
78% yield); 'H NMR (500 MHz, CDCl3) § 7.95 (d, J = 9.0 Hz, 2H, ArH), 6.98 (d, J = 9.0 Hz, 2H, ArH), 4.27 (d,
J = 4.0 Hz, 1H, COCH), 3.88 (s, 3H, OCH;), 2.41-2.32 (m, 1H, CH(CHs),), 1.14 (d, J = 7.0 Hz, 3H, CH(CH3),),
1.01 (d, J = 7.0 Hz, 3H, CH(CHs)2); 3C NMR (125 MHz, CDCls) 6 178.1, 163.1, 161.4, 129.8, 118.2, 114.2,
70.6, 55.5, 31.3, 18.8, 17.6.
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General procedure for synthesis of 4-(4-chlorophenyl)-2-(4-methoxyphenyl)oxazol-5(4H)-one (1d)?

o)
0] . o OMe
Vo NHzHC y
OMe MeO
0
EtsN, CH,Cl,
rt
Cl STEP 1 Cl
10’
2M NaOH aq. O_
N
MeOH, rt CH,Cl,
0°Ctort
STEP 2 sTeEpg  MeO
1d” 1d

STEP 1: To a solution of DL-methyl 2-amino-2-(4-chlorophenyl)acetate hydrochloride (4.8 mmol, 1.0
equiv.) and EtsN (14 mmol, 3.0 equiv.) in CH,Cl; (10 mL, 0.25 M) was added dropwise 4-methoxybenzoyl
chloride (5.3 mmol, 1.1 equiv.) at 0 °C. The cooling bath was removed and the reaction mixture was
stirred at room temperature. After 5 h, the reaction mixture was washed with 1 N HCl aqg, sat. NaHCO3
aq and brine. The combined organic layers were dried over Na;SO,, filtered and concentrated to obtain

the crude 1d’, which was used in the next step without further purification.

STEP 2: To a solution of 1d” (5.0 mmol, 1.0 equiv.) in MeOH (8.5 mL, 0.57 M) was added 2.0 M NaOH aq
(2.7 mL, 5.4 mmol) and stirred for 0.5 h. After volatile was removed, H,O was added to the residue and
the resulting aqueous solution was washed with CH,Cl,. The aqueous layer was acidified with 1 N HCl aq
until precipitate was generated. The white precipitate was filtered and washed with diethyl ether. It was

used in the next step without further purification.

STEP 3: To a solution of 1d” (4.6 mmol, 1.0 equiv.) in CH,Cl, (70 mL, 0.072 M) was added dropwise 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (6.0 mmol, 1.3 equiv.) at 0 °C under argon

atmosphere. The cooling bath was removed and the reaction mixture was stirred for 1 h. The reaction
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mixture was washed with H,0, sat. NaHCO3; aq and brine. The organic layer was dried over Na;SOa,
filtered and concentrated. The pure 4-(4-chlorophenyl)-2-(4-methoxyphenyl)oxazol-5(4H)-one (1d) was
obtained by recrystallization (Diethyl ether/n-Hexane). : CAS Registry Number 1356585-06-2; (Yellow
solid, 91% yield); *H NMR (500 MHz, CDCls) 6 8.03 (d, J = 8.5 Hz, 2H, ArH), 7.42-7.37 (m, 4H, ArH), 7.01
(d, J = 8.5 Hz, 2H, ArH), 5.46 (s, 1H, COCH), 3.90 (s, 3H, OCHs); 3C NMR (125 MHz, CDCl;) 6 176.1, 163.4,
162.5, 134.7, 132.3,130.1, 129.1, 128.2, 117.8, 114.4, 67.3, 55.6.

General procedure for synthesis of azlactones (1b, 1c, 1e-1g)*3

ArB
O Pd(‘Bu Pr) rK PO 9 O
3 )2, RaF Uy 1 N HCl aq
Ph N ~ Ph N _ TG HyN
T JJ\OMe toluene, 100 °C Y %OMG CH,Cly, rt ’ \HJ\OMe
Ph ’ Ph Ar Ar
STEP 1 STEP 2
12b, 12c, 12e-12g 13b, 13c, 13e-13g
4-methoxybenzoyl chloride
Et3N, CH2C|2, rt STEP 3
o y O y O
o) B — \ﬂ/ OH ~ \ﬂ/ OMe
_ CH,Cl, MeOH, rt
>—N 0°C to rt O Ar O Ar
PMP
1b, 1c, 1e-1g STEP'5 15b, 15c, 15e-15g STEP 4 14b, 14c, 14e-14g

STEP 1: A flame-dried 25 mL round-bottom flask equipped with a magnetic stirring bar was filled with
argon, and charged with methyl N-(diphenylmethylene)glycinate (1.1 equiv.), Pd(‘BusP); (1.0 mol%),
KsPO4 (3.0 equiv.), toluene (0.33 M) and aryl chloride(1.0 equiv.). The mixture was stirred at 100 °C for 20
h, and the reaction mixture was filtered through plug of Celite. After evaporation of the organic solvent

under reduced pressure, the residue was purified by silica gel flash chromatography.

STEP 2: To a solution of 12 (1.0 equiv.) in CH,Cl, (0.40 M) was added 1 N HCl aq (0.40 M). After stirring
for 12 h, sat. NaHCO3; aq was added and the resultant mixture was extracted with CH,Cl, several times.
The combined organic layers were dried over Na,SO,, filtered and concentrated to obtain the crude 13,

which was used in the next step without further purification.
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STEP 3: To a solution of 13 (1.0 equiv.) and EtsN (3.0 equiv.) in CH,Cl, (0.25 M) was added dropwise 4-
methoxybenzoyl chloride (1.1 equiv.) at 0 °C. The cooling bath was removed and the reaction mixture
was stirred at room temperature. After 5 h, the reaction mixture was washed with 1 N HCl aq, sat.
NaHCO; aq and brine. The combined organic layers were dried over Na,SQO,, filtered and concentrated to

obtain the crude 14, which was used in the next step without further purification.

STEP 4: To a solution of 14 (1.0 equiv.) in THF (0.57 M) was added 2.0 M NaOH (1.9 M) and stirred for
0.5 h. After volatile was removed, H,O was added to the residue and washed with CH,Cl,. The aqueous
layer was acidified with 1 N HCl aq until precipitate was generated. The white precipitate was filtered

and washed with diethyl ether. It was used in the next step without further purification.

STEP 5: To a solution of 15 (1.0 equiv.) in CH)Cl, (0.072 M) was added dropwise 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.3 equiv.) at 0 °C under argon atmosphere.
The cooling bath was removed and the reaction mixture was stirred for 1 h. The reaction mixture was
washed with H,0, sat. NaHCO3 aq and brine. The organic layers were dried over Na,SO,, filtered and

concentrated. The pure azlactones were obtained by recrystallization (Diethyl ether/n-Hexane).

O Me
(0]

—N

MeO
2-(4-methoxyphenyl)-4-(p-tolyl)oxazol-5(4H)-one (1b): CAS Registry Number 142312-20-7; (Yellow solid,
60% yield); 'H NMR (500 MHz, CDCls) 6 8.03 (d, J = 9.0 Hz, 2H, ArH), 7.31 (d, J = 8.5 Hz, 2H, ArH), 7.20 (d,
J = 8.5 Hz, 2H, ArH), 7.01 (d, J = 9.0 Hz, 2H, ArH), 5.45 (s, 1H, COCH), 3.89 (s, 3H, OCH3), 2.53 (s, 3H,
ArCHs); 13C NMR (125 MHz, CDCls) 6 176.7, 163.4, 162.1, 138.5, 130.8, 130.0, 129.7, 126.8, 118.0, 114.3,
68.1, 55.3, 21.2.
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O OMe
0

—N

MeO
2,4-bis(4-methoxyphenyl)oxazol-5(4H)-one (1c): CAS Registry Number 1356585-03-9; (Yellow solid, 61%
yield); 'H NMR (500 MHz, CDCl;) & 8.03 (d, J = 9.0 Hz, 2H, ArH), 7.34 (d, J = 8.5 Hz, 2H, ArH), 7.00 (d, J =
8.5 Hz, 2H, ArH), 6.92 (d, J = 9.0 Hz, 2H, ArH), 5.43 (s, 1H, COCH), 3.89 (s, 3H, OCHs), 3.80 (s, 3H, OCH3);
13C NMR (125 MHz, CDCls) 6 176.8, 163.4, 162.1, 159.9, 130.0, 128.1, 125.9, 118.0, 114.4, 114.3, 67.8,
55.5, 55.4.

—N Me
MeO
2-(4-methoxyphenyl)-4-(o-tolyl)oxazol-5(4H)-one (1e): (Yellow solid, 91% vyield); 'H NMR (500 MHz,
CDCl3) 6 8.03 (d, J = 8.5 Hz, 2H, ArH), 7.26-7.17 (m, 4H, ArH), 7.01 (d, J = 8.5 Hz, 2H, ArH), 5.70 (s, 1H,
COCH), 3.90 (s, 3H, OCHs3), 2.53 (s, 3H, ArCHs); *3C NMR (125 MHz, CDCls) 6 176.5, 163.4, 162.4, 136.7,
132.4, 131.1, 130.0, 128.8, 126.9, 126.5, 118.0, 114.3, 66.5, 55.5, 19.5; IR (KBr) 2974, 2943, 2843, 1809,
1786, 1655, 1609, 1578, 1512, 1462, 1424, 1312, 1261, 1180, 1138, 1115, 1057, 1034, 999, 941, 903,
841, 752 cm™; HRMS (ESI, H) m/z calc’d for C17H16NO3 (M + H)* 282.1125, found 282.1126.
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MeO
4-(3-methoxyphenyl)-2-(4-methoxyphenyl)oxazol-5(4H)-one (1f): CAS Registry Number 1356585-01-7
(Yellow solid, 78% yield); *H NMR (500 MHz, CDCls) 6 8.04 (d, J = 8.5 Hz, 2H, ArH), 7.32 (t, J = 8.0 Hz, 1H,
ArH), 7.05-6.97 (m, 4H, ArH), 6.91-6.89 (m, 1H, ArH), 5.46 (s, 1H, COCH), 3.90 (s, 3H, OCH3), 3.82 (s, 3H,
OCH3); 3C NMR (125 MHz, CDCl3) 6 176.3, 163.5, 162.3, 160.0, 135.2, 130.1, 130.0, 119.1, 118.0, 114.3,

114.2, 112.5, 68.0, 55.5, 55.3.

a2y

MeO

2-(4-methoxyphenyl)-4-(naphthalen-1-yl)oxazol-5(4H)-one (1g): (Yellow solid, 85% yield); *H NMR (500
MHz, CDCls3) 6 8.19 (d, J = 8.5 Hz, 1H, ArH), 8.07 (d, J = 8.5 Hz, 2H, ArH), 7.91 (d, J = 8.0 Hz, 1H, ArH), 7.87
(d, J = 8.0 Hz, 1H, ArH), 7.64 (t, J = 7.5 Hz, 1H, ArH), 7.56 (t, J = 7.5 Hz, 1H, ArH), 7.46-7.41 (m, 2H, ArH),
7.02 (d, J = 8.5 Hz, 2H, ArH), 5.30 (s, 1H, COCH) 3.90 (s, 3H, OCH3s); 3C NMR (125 MHz, CDCl3) 6 176.1,
163.5, 162.5, 134.2, 131.1, 130.1, 129.8, 129.6, 128.9, 126.9, 126.2, 125.3, 124.8, 123.7, 118.0, 114.3,
65.9, 55.6; IR (KBr) 2959, 2936, 2835, 1829, 1651, 1609, 1578, 1512, 1466, 1420, 1323, 1308, 1258,
1227, 1173, 1138, 1115, 1069, 1026, 988, 895, 841, 791, 772, 741 cm™; HRMS (ESI, H) m/z calc’d for
Ca0H16NO3 (M + H)* 318.1125, found 318.1125.

General procedure for synthesis of acylimidazoles*>®: To a solution of 1-methylimidazole, 1-
isopropylimidazole or 1-phenylimidazole (1.0 equiv.) in dry THF (0.70 M) under argon atmosphere was
added dropwise 2.6 M n-Buli in n-hexane (1.1 equiv.) at =78 °C. The cooling bath was removed and the

reaction mixture was stirred at room temperature. After 0.5 h, the mixture was again cooled to —78 °C
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and indicated ester (2.5 equiv.) was added. The cooling bath was removed and the reaction mixture was
stirred at room temperature. After stirring for 3 h, it was quenched by sat. NH4Cl ag and volatiles were
removed in vacuo. To the resultant residude was added sat. NaHCOs aq and extracted with CHCl,. The
combined organic layers were dried over Na,SOsand filtered. After removal of solvent under reduced
pressure, the residue was purified by silica gel flash chromatography to afford the desired acylimidazole,

which was used without further purification unless otherwise noted.

(e} II\/|e

Me)J\\/\N/)

N

1-(1-methyl-1H-imidazol-2-yl)ethan-1-one (2a): CAS Registry Number 85692-37-1; (Colorless liquid, 68%
yield); Following the general procedure using ethyl acetate and performing the distillation after silica gel

flash chromatography. *H NMR (500 MHz, CDCls) 6 7.14 (s, 1H, imidazole), 7.03 (s, 1H, imidazole), 4.00
(s, 3H, NCHs), 2.66 (s, 3H, COCHs); 3C NMR (125 MHz, CDCls) 6 190.6, 143.3, 129.0, 126.9, 36.2, 27.1.

o Me_  we
Me)H\/\N}
N
1-(1-isopropyl-1H-imidazol-2-yl)ethan-1-one (2c): CAS Registry Number 1378459-89-2; (Colorless liquid,
54% vyield); Following the general procedure using ethyl acetate and performing the distillation after
silica gel flash chromatography. *H NMR (500 MHz, CDCl3) & 7.26 (s, 1H, imidazole), 7.17 (s, 1H,

imidazole), 5.57 (sep, J = 6.5 Hz, 1H, CH(CHs),), 2.68 (s, 3H, COCH3), 1.43 (d, J = 6.5 Hz, 6H, CH(CH3)3); 3C
NMR (125 MHz, CDCl5) 6 190.8, 142.5, 129.5, 121.1, 49.2, 27.9, 23.6.

O /Ph

Me)J\H/\N/)

N

1-(1-phenyl-1H-imidazol-2-yl)ethan-1-one (2d): CAS Registry Number 66869-82-7; (White solid, 43%
yield); Following the general procedure using ethyl acetate. *H NMR (500 MHz, CDCl3) 6 7.47-7.45 (m,
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3H, Ph), 7.29-7.26 (m, 3H, Ph, imidazole), 7.17 (s, 1H, imidazole), 2.66 (s, 3H, COCHs); 13C NMR (125 MHz,
CDCl5) 6 188.9, 143.2,138.4, 129.6, 129.0, 128.7, 127.1, 125.9, 27.3.

0 I>/|e
0
Me h}\/)
1-(1-methyl-1H-imidazol-2-yl)propan-1-one (2b): CAS Registry Number 138536-16-0; (Colorless liquid,
48% vyield); Following the general procedure using methyl propionate and performing the distillation
after silica gel flash chromatography. 'H NMR (500 MHz, CDCls3) 6§ 7.13 (s, 1H, imidazole), 7.02 (s, 1H,

imidazole), 4.01 (s, 3H, NCH3s), 3.15 (q, J = 6.0 Hz, 2H, COCH,), 1.20 (t, J = 6.0 Hz, 3H, CH,CHs); 13C NMR
(125 MHz, CDCls) 6 193.9, 143.0, 128.9, 126.7, 36.2, 32.3, 8.1.

o) Me Me

0

Me l\}\/)
1-(1-isopropyl-1H-imidazol-2-yl)propan-1-one (2e): (Colorless liquid, 61% yield); Following the general
procedure using methyl propionate and performing the distillation after silica gel flash chromatography.
'H NMR (500 MHz, CDCls) 6 7.23 (s, 1H, imidazole), 7.16 (s, 1H, imidazole), 5.57 (sep, J = 7.0 Hz, 1H,
CH(CHs),), 3.17 (q, J = 7.5 Hz, 2H, COCH,), 1.44 (d, J = 7.0 Hz, 6H, CH(CHs),), 1.19 (t, J = 7.5 Hz, 3H,
CH,CHs); 13C NMR (125 MHz, CDCl5) 6 194.0, 142.2, 129.3, 120.8, 49.1, 32.9, 23.6, 8.2; IR (thin film, NaCl)

3020, 2982, 2940, 2878, 1678, 1545, 1408, 1393, 1312, 1254, 1215, 1150, 1088, 1011, 945, 914, 756,
706 cm™%; HRMS (ESI, H) m/z calc’d for CsHisN,0 (M + H)* 167.1179, found 167.1178.

@) Ph

HJ\/N

\J

Me N /

1-(1-phenyl-1H-imidazol-2-yl)propan-1-one (2f): CAS Registry Number 1233735-48-2; (White solid, 65%

yield); Following the general procedure using methyl propionate. 'H NMR (500 MHz, CDClz) & 7.46-7.45
(m, 3H, Ph), 7.29-7.26 (m, 3H, Ph, imidazole), 7.16 (s, 1H, imidazole), 3.17 (q, J = 7.5 Hz, 2H, COCH,), 1.13
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(t, J = 7.5 Hz, 3H, CH,CHs); 3C NMR (125 MHz, CDCls) 6 192.1, 143.0, 138.5, 129.4, 129.0, 128.7, 126.9,
126.0, 32.5, 7.8.

O I)/Ie
Me/\/\/\/\)\\/\"‘/)

N
1-(1-methyl-1H-imidazol-2-yl)decan-1-one (2g): CAS Registry Number 1491692-48-8; (Colorless liquid,
36% yield); Following the general procedure using ethyl decanoate and performing the distillation after
silica gel flash chromatography. *H NMR (500 MHz, CDCl3) & 7.13 (s, 1H, imidazole), 7.01 (s, 1H,
imidazole), 4.00 (s, 3H, NCH;), 3.11 (t, J = 7.5 Hz, 2H, COCH.), 1.72 (quin, J = 7.5 Hz, 2H, COCH,CH), 1.40-

1.26 (m, 12H, COCH,CH2(CH)s), 0.88 (t, J = 7.0 Hz, 3H, CH,CHs); 3C NMR (125 MHz, CDCls) & 193.5, 143.1,
128.9, 126.8, 39.1, 36.2, 31.9, 29.5, 29.5, 29.3, 29.3, 24.3, 22.7, 14.1.

0] l}/le
N
O™
1-(1-methyl-1H-imidazol-2-yl)-3-phenylpropan-1-one (2h): CAS Registry Number 1179358-90-7; (Pale
yellow liquid, 22% vyield); Following the general procedure using ethyl 3-phenylpropionate and
performing the distillation after silica gel flash chromatography. *H NMR (500 MHz, CDCl;) § 7.29-7.26
(m, 4H, Ph), 7.19-7.18 (m, 1H, Ph), 7.12 (s, 1H, imidazole), 7.01 (s, 1H, imidazole), 4.00 (s, 3H, NCH3), 3.48

(t,J=7.5Hz, 2H, COCH,), 3.04 (t, J = 7.5 Hz, 2H, PhCH,); 3C NMR (125 MHz, CDCls) 6 192.1, 143.0, 141.1,
129.1, 128.5, 128.4, 126.9, 126.0, 40.4, 36.2, 30.0.

(0] |>/|e
WN
\\)
N—/
1-(1-methyl-1H-imidazol-2-yl)undec-10-en-1-one (2i): (Colorless liquid, 14% vyield); Following the

general procedure using methyl undec-10-enoate and performing the distillation after silica gel flash

chromatography. *H NMR (500 MHz, CDCl3) & 7.13 (s, 1H, imidazole), 7.01 (s, 1H, imidazole), 5.85-5.77
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(m, 1H, CHCH,), 5.01-4.91 (m, 2H, CHCH>), 4.00 (s, 3H, NCH3), 3.11 (t, J = 7.5 Hz, 2H, COCH-), 2.05-2.01
(m, 2H, CH2CH), 1.73-1.67 (m, 2H, COCH,CH.), 1.38-1.29 (m, 10H, (CH2)sCH,); 3C NMR (125 MHz, CDCls)
§ 193.5, 143.2, 139.3, 128.9, 126.8, 114.1, 39.1, 36.2, 33.8, 29.4, 29.4, 29.3, 29.1, 28.9, 24.3; IR (neat)
2924, 2853, 2359, 2342, 1672, 1639, 1464, 1406, 1288, 1153, 993, 976, 912, 764, 696 cm™!; HRMS (ESI,
H) m/z calc’d for CisH2sN>0 (M + H)*249.1961, found 249.1967.

2-cyclohexyl-1-(1-methyl-1H-imidazol-2-yl)ethan-1-one (2l): CAS Registry Number 69393-33-5; (White
solid, 26% vyield); Following the general procedure using methyl cyclohexylacetate. 'H NMR (500 MHz,
CDCl3) 6 7.13 (s, 1H, imidazole), 7.01 (s, 1H, imidazole), 4.00 (s, 3H, NCHs), 2.99 (d, J = 7.0 Hz, 2H, COCH,),
2.03-1.95 (m, 1H, cyclohexyl), 1.75-1.62 (m, 5H, cyclohexyl), 1.33-1.24 (m, 2H, cyclohexyl), 1.21-1.14 (m,
1H, cyclohexyl), 1.09-1.01 (m, 2H, cyclohexyl); 3C NMR (125 MHz, CDCls) & 193.1, 143.5, 128.9, 126.8,

(@] |I\/|e
N
V7
Me Me

3-methyl-1-(1-methyl-1H-imidazol-2-yl)butan-1-one (2m): CAS Registry Number 1119410-05-7;

46.5, 36.3, 34.5, 33.3, 26.3, 26.2.

(Colorless liquid, 19% vyield); Following the general procedure using methyl isovalerate and performing
the distillation after silica gel flash chromatography. *H NMR (500 MHz, CDCls) 6 7.13 (s, 1H, imidazole),
7.02 (s, 1H, imidazole), 4.01 (s, 3H, NCHs), 3.00 (d, J = 7.0 Hz, 2H, COCH,), 2.30 (sep, J = 6.5 Hz, 1H,
CH(CH3s),), 0.99 (d, J = 6.5 Hz, 6H, CH(CH3),); 3C NMR (125 MHz, CDCls) 6 193.0, 143.4, 128.8, 126.8, 47.8,
36.2,25.1, 22.6.
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0] Me

1

N

{7

1-(1-methyl-1H-imidazol-2-yl)-2-phenylethan-1-one (2n): CAS Registry Number 1339495-68-9; (Brown
solid, 62% yield); Following the general procedure using ethyl phenylacetate. *H NMR (500 MHz, CDCls) 6
7.36-7.30 (m, 4H, Ph), 7.61 (t, J = 7.0 Hz, 1H, Ph), 7.19 (s, 1H, imidazole), 7.04 (s, 1H, imidazole) 4.43 (s,
2H, COCH,), 3.97 (s, 3H, NCHs); 3C NMR (125 MHz, CDCl3) 6 190.1, 142.8, 134.6, 129.9, 129.3, 128.5,
127.4, 126.8,45.4, 36.2.

1-(1-methyl-1H-imidazol-2-yl)-2-phenylpropan-1-one (2p): CAS Registry Number 1702873-91-3; (Brown
solid, 67% yield); Following the general procedure using (+)-methyl 2-phenylpropanoate. *H NMR (500
MHz, CDCls) 6 7.43 (d, J = 8.0 Hz, 2H, Ph), 7.29 (t, J = 8.0 Hz, 2H, Ph), 7.20 (t, J = 8.0 Hz, 1H, Ph), 7.14 (s,
1H, imidazole), 6.98 (s, 1H, imidazole) 5.28 (q, J = 7.0 Hz, 1H, COCH), 3.94(s, 3H, NCH3), 1.54(d, / = 7.0 Hz,
3H,CHCHs); 33C NMR (125 MHz, CDCls) 6 193.3, 142.6, 140.8, 129.2, 128.5, 128.3, 127.3, 126.8, 46.7,
36.2, 18.1.

Procedure for synthesis of 2-cyclopropyl-1-(1-methyl-1H-imidazol-2-yl)ethan-1-one (2k)>°

0] Me
N
L1

To a solution of 1-methylimidazole (17 mmol, 1.0 equiv.) in dry THF (26 mL, 0.70 M) under argon
atmosphere was added dropwise 2.6 M n-Buli in n-hexane (18 mmol, 1.1 equiv.) at —78°C. After 0.5 h, 2-
cyclopropyl-N-methoxy-N-methylacetamide (18 mmol, 1.1 equiv.) was added. After stirring for 17 h, it
was quenched by acetic acid, and added sat. NaHCOs; ag. The volatiles were removed in vacuo. To the

resultant mixture was added sat. NaHCOs aq and extracted with CH,Cl,. The combined organic layers
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were dried over Na,SO;and filtered. After removal of solvent under reduced pressure, the resulting
residue was purified by silica gel flash chromatography to afford 2j. : CAS Registry Number 1509675-93-
7; (Colorless liquid, 1.1 g, 38% vyield); *H NMR (500 MHz, CDCls) & 7.12 (s, 1H, imidazole), 7.02 (s, 1H,
imidazole), 4.02 (s, 3H, NCHs), 3.01 (d, J = 7.0 Hz, 2H, COCH;), 1.58-1.14 (m, 1H, CH(CH3)), 0.58-0.54 (m,
2H, CH(CH.);), 0.23-0.22 (m, 2H, CH(CH>),); 3C NMR (125 MHz, CDCls) § 192.9, 143.1, 129.0, 126.9, 44.1,
36.2,6.5,4.3.

Procedure for synthesis of 4-((tert-butyldimethylsilyl)oxy)-1-(1-methyl-1H-imidazol-2-yl)butan-1-one

(2j)
O Me
TBSON\/N
{7

To a solution of 1-methylimidazole (0.10 mol, 1.0 equiv.) in dry THF (143 mL, 0.70 M) under argon
atmosphere was added dropwise 2.6 M n-Buli in n-hexane (0.11 mol, 1.1 equiv.) at =78 °C. The cooling
bath was removed and the reaction mixture was stirred at room temperature. After 0.5 h, the mixture
was again cooled to —78°C and y-butyrolactone (0.13 mol, 1.3 equiv.) was added. The cooling bath was
removed and the reaction mixture was stirred at room temperature. After stirring for 3 h, it was
guenched by sat. NH4Cl ag and volatiles were removed in vacuo. The resultant mixture was added sat.
NaHCOs3 aqg and extracted with CH,Cl,. The combined organic layers were dried over Na,;SO,, filtered and
concentrated. To the crude mixture (4-hydroxy-1-(1-methyl-1H-imidazol-2-yl)butan-1-one, 12 mmol, 1.0
equiv.) was added CH,Cl> (26 mL, 0.45 M), TBSCI (15 mmol, 1.3 equiv.) and 1-methylimidazole (15 mmol,
1.3 equiv.) under argon atmosphere at 0 °C. The cooling bath was removed and the reaction mixture
was stirred at room temperature. After stirring for 3 h, it was quenched by sat. NH4Cl ag and volatiles
were removed in vacuo. To the resultant mixture was added sat. NaHCOs aq and extracted with CH,Cl..
The combined organic layers were dried over Na,SO, and filtered. The residue was purified by the
distillation after silica gel flash chromatography to afford 2i. : (Colorless liquid, 2.5 g, 33% yield), *H NMR
(500 MHz, CDCl3) 6 7.13 (s, 1H, imidazole), 7.01 (s, 1H, imidazole), 4.00 (s, 3H, NCH3), 3.70 (t, J = 7.0 Hz,
2H, CH,0TBS), 3.18 (t, J = 7.0 Hz, 2H, COCH.), 1.94 (quin, J = 7.0 Hz, 2H, COCH,CH), 0.87 (s, 9H, SiC(CHs)s),
0.30 (s, 6H, Si(CHs),); 13C NMR (125 MHz, CDCls ) 6 193.0, 143.1, 128.9, 126.7, 62.5, 36.2, 35.5, 27.4, 25.9,
18.3, -5.3; IR (thin film, NaCl) 3021, 2955, 2931, 2859, 1674, 1416, 1254, 1215, 1103, 837, 772 cm™;
HRMS (ESI, H) m/z calc’d for C14H27N,05Si (M + H)* 283.1836, found 283.1836.
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Procedure for synthesis of 3-(4-acetylphenyl)-1-(1-methyl-1H-imidazol-2-yl)propan-1-one (20)
O Me

]

N
Me l\}\/>

o

To a solution of AICl; (50 mmol, 3.3 equiv.) in dry CH,Cl; (75 mL, 0.20 M) under argon atmosphere was
added acetyl chloride (15 mmol, 1.0 equiv.) and 1-(1-methyl-1H-imidazol-2-yl)-3-phenylpropan-1-one
(2h, 15 mmol, 1.0 equiv.) at 0 °C. The cooling bath was removed and the reaction mixture was stirred at
room temperature. After stirring for 13 h, it was quenched by H,0. To the mixture was added sat.
NaHCO; aq and extracted with CH,Cl,. The combined organic layers were dried over Na,SO,, filtered and
concentrated. The residue was purified by the recrystallization after silica gel flash chromatography. :
(Brown solid, 1.7 g, 44% yield) *H NMR (500 MHz, CDCl3) 6 7.88 (d, J = 8.5 Hz, 2H, ArH), 7.36 (d, J = 8.5 Hz,
2H, ArH), 7.13 (s, 1H, imidazole), 7.03 (s, 1H, imidazole), 4.00 (s, 3H, NCH;), 3.51 (t, J = 7.5 Hz, 2H, COCH,),
3.10 (t, J = 7.5 Hz, 2H, PhCH,), 2.58 (s, 3H, COCHs); 13C NMR (125MHz, CDCls) 6 197.9, 191.4, 146.9, 142.8,
135.2, 129.1, 128.7, 128.6, 127.1, 39.7, 36.2, 29.8, 26.6; IR (KBr) 3117, 1670, 1605, 1570, 1404, 1362,
1269, 1180, 1150, 1072, 980, 957, 914, 826, 787 cm™*; HRMS (ESI, H) m/z calc’d for CisH17N,0; (M + H)*
257.1285, found 257.1285.

Procedure for synthesis of ethyl (4-(1-methyl-1H-imidazol-2-yl)-4-oxobutyl) malonate (2s), 4-(1-
methyl-1H-imidazol-2-yl)-4-oxobutyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetate
(2q) and 4-(1-methyl-1H-imidazol-2-yl)-4-oxobutyl 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-
carboxylate (2r)

To a solution of 1-methylimidazole (30 mmol, 1.0 equiv.) in dry THF (30 mL, 1.0 M) under argon
atmosphere was added dropwise 2.6 M n-Buli in n-hexane (36 mmol, 1.2 equiv.) at =78 °C. The cooling
bath was removed and the reaction mixture was stirred at room temperature. After 0.5 h, the mixture
was again cooled to —78°C and y-butyrolactone (60 mol, 2.0 equiv.) was added. The cooling bath was
removed and the reaction mixture was stirred at room temperature. After stirring for 3 h, it was

guenched by NH,Cl. The mixture was filtrated through a short plug of Celite. After evaporation of the
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organic solvent under reduced pressure, the resultant mixture was purified by silica gel flash
chromatography to obtain (4-hydroxy-1-(1-methyl-1H-imidazol-2-yl)butan-1-one. To the crude mixture
(4-hydroxy-1-(1-methyl-1H-imidazol-2-yl)butan-1-one, (5.0 mmol, 1.0 equiv.) was added CH,Cl; (25 mL,
0.20 M), monoethyl malonate or indometacin (6.0 mmol, 1.3 equiv.), triethylamine (7.0 mmol, 1.4
equiv.), DMAP (0.50 mmol, 0.10 equiv.) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (6.5 mmol, 1.3 equiv.) under argon atmosphere at 0 °C. The cooling bath was removed
and the reaction mixture was stirred at room temperature. The mixture was stirred for 14 h and diluted
with EtOAc. The mixture was washed with sat. NaHCOs aq and brine. The combined organic layers were
dried over Na,SOsand filtered. The residue was purified by silica gel flash chromatography to afford 2p
and 2r.

(6] o) i 0

Et N

IS AR

ethyl (4-(1-methyl-1H-imidazol-2-yl)-4-oxobutyl) malonate (2s): (Colorless liquid, 0.86 g, 61% yield), H
NMR (500 MHz, CDCls) & 7.13 (s, 1H, imidazole), 7.04 (s, 1H, imidazole), 4.25-4.18 (m, 4H, OCH,CHs,
OCHCH), 4.01 (s, 3H, NCH3), 3.36 (s, 2H, COCH,CO), 3.23 (t, J = 7.5 Hz, 2H, COCH,CH,), 2.08 (quin, J = 7.5
Hz, 2H, COCH,CH>), 1.28 (t, J = 9.0 Hz, 3H, COCH,CHjs); 3C NMR (125 MHz, CDCl; ) § 191.7, 166.6, 166.5,
142.8,129.1, 127.0, 64.8, 61.6, 41.6, 36.2, 35.2, 22.9, 14.1; IR (neat) 1744, 1726, 1672, 1464, 1408, 1368,

1331, 1288, 1267, 1182, 1150, 1098, 1030, 997, 970, 914, 779, 696, 685 cm™1; HRMS (ESI, H) m/z calc’d
for C13H19N205 (M + H)*283.1288, found 283.1288.

MeO
(0] |>/|e
\\>
N ’ 0] N /
O
Cl 0
4-(1-methyl-1H-imidazol-2-yl)-4-oxobutyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-

yl)acetate (2q): (Yellow solid, 1.6 g, 61% vyield), *H NMR (500 MHz, CDCls3) 6 7.66 (d, J = 8.5 Hz, 2H, ArH),
7.47 (d, J = 8.5 Hz, 2H, ArH), 7.10 (s, 1H, imidazole), 7.03 (s, 1H, imidazole), 6.96 (d, J = 2.5 Hz, 1H, ArH),
6.87 (d, J=9.0 Hz, 1H, ArH), 6.65 (dd, J = 9.0 Hz, 2.5 Hz, 1H, ArH), 4.19 (t, J = 7.0 Hz, 2H, COCH,), 3.99 (s,
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3H, NCH3), 3.83 (s, 3H, OCHs), 3.65 (s, 2H, ArCHy), 3.19 (t, J = 7.0 Hz, 2H, OCHy), 2.37 (s, 3H, ArCHs), 2.06
(quin, J = 7.0 Hz, 2H, COCH,CH); 13C NMR (125 MHz, CDCl; ) § 191.7, 170.8, 168.3, 156.0, 142.8, 139.2,
135.9, 133.9. 131.2, 130.8, 130.6, 129.1, 129.1, 127.0, 115.0, 112.6, 111.8, 101.0, 64.4, 55.7, 36.2, 35.3,
30.3, 23.0, 13.4; IR (neat) 1732, 1672, 1589, 1476, 1456, 1437, 1402, 1356, 1314, 1288, 1260, 1219, 1163,
1142, 1111, 1088, 1067, 1034, 1013, 991, 926, 914, 831, 799, 773, 752, 739, 691, 667, 648, 631, 602, 592,
561, 546, 480, 432, 419 cm™; HRMS (ESI, H) m/z calc’d for Cy;H»CIN:Os (M + H)*508.1634, found
508.1634.

Me
Me>/\ )@/{/NL( (e} |>/|e
Me 0 S O\/\)J\/N
|/
)eE SR

4-(1-methyl-1H-imidazol-2-yl)-4-oxobutyl 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-
carboxylate (2r): (White solid, 76% yield), *H NMR (500 MHz, CDCls) 6 8.16 (d, J = 2.5 Hz, 1H, ArH), 8.08
(dd, J=9.0, 2.5 Hz, 1H, ArH), 7.14 (s, 1H, imidazole), 7.04 (s, 1H, imidazole), 7.01 (d, J = 9.0 Hz, 1H, ArH),
4.39 (t, J = 6.5 Hz, 2H, OCH,CH,), 4.00 (s, 3H, NCH3), 3.90 (d, J = 6.5 Hz, 2H, OCH,CH), 3.31 (t, J = 7.5 Hg,
2H, COCH,), 2.75 (s, 3H, ArCHs), 2.20 (m, 3H, COCH,CH;, CH(CHs),), 1.09 (d, J = 7.0 Hz, 6H, CH(CHs),); 3C
NMR (125 MHz, CDCl;) 6 191.6, 167.2, 162.5, 161.9, 161.3, 142.8, 132.5, 132.1, 129.1, 127.1, 126.0,
121.7,115.4, 112.6, 102.9, 75.7, 64.7, 36.2, 35.3, 28.1, 23.1, 19.1, 17.5; IR (neat) 1682, 1603, 1431, 1414,
1350, 1329, 1300, 1292, 1275, 1132, 1111, 1043, 1013, 982, 914, 797 cm™%; HRMS (ESI, H) m/z calc’d for
C24H27N404S (M + H)* 467.1748, found 467.1748.

Procedure for synthesis of 1-methyl-3-phenylindolin-2-one (4a)

0o Mel O Ph OH Ph
NaH PhMgBr SnCl,
\ O "DbMF o0°C y O THF y 0 AcOH N o
H Me 0°Ctort Me 80 °C Me
STEP 1 STEP 2 STEP 3

4a’ 4” 4a
STEP 1: To a solution of isatine (20 mmol, 1.0 equiv.) in DMF (80 mL, 0.25 M) was added dropwise

sodium hydride (60%, dispersion in Paraffin Liquid, 24 mmol, 1.2 equiv.) at 0 °C. After 5 min, the mixture
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was added iodomethane (30 mmol, 1.5 equiv.). After stirring for 30 min, it was quenched by sat. NH4Cl
ag. The reaction mixture was added EtOAc and washed with H,O, sat. NaHCO3 aq and brine. The
combined organic layers were dried over Na,SO., filtered and concentrated to obtain the crude 4a’,

which was used in the next step without further purification.

STEP 2: To a solution of crude 4a’ (20 mmol, 1.0 equiv.) in THF (60 mL, 0.33 M) was added dropwise
phenylmagnesium bromide (1.0 M in THF, 24 mmol, 1.2 equiv.) at 0 °C. The cooling bath was removed
and the reaction mixture was stirred at room temperature. After stirring for 3 h, it was quenched by sat.
NH4Cl ag. The reaction mixture was added EtOAc and washed with H,0 and brine. The combined organic
layers were dried over Na,SO,, filtered and concentrated to obtain the crude 4a”, which was used in the

next step without further purification.

STEP 3: To a solution of crude 4a” (5 mmol, 1.0 equiv.) in AcOH (30 mL, 0.17 M) was added SnCl, (10
mmol, 2.0 equiv.). The mixture was stirred at 60 °C for 2 h and diluted with EtOAc. The reaction mixture
was washed with H,0, sat. NaHCO3 aq and brine. The combined organic layers were dried over Na;SO,4
and filtered. The residue was purified by silica gel flash chromatography to afford 4a.: CAS Registry
Number 3335-97-5; (White solid, 35% vyield); *H NMR (500 MHz, CDCls) 6 7.35-7.27 (m, 4H, ArH), 7.21-
7.16 (m, 3H, ArH), 7.07 (t, J = 7.5 Hz, 1H, ArH), 6.90 (d, J = 8.0 Hz, 1H, ArH), 4.61 (s, 1H, COCH), 3.26 (s, 3H,
NCH3s); 13C NMR (125 MHz, CDCls) 6 176.0, 144.5, 136.6, 128.9, 128.8, 128.4, 128.4, 127.6, 125.1, 122.7,
108.2, 52.0, 26.5.

Procedure for synthesis of 3-phenylbenzofuran-2(3H)-one (4b)
OH OH Ph

OH 70% H,S0,
. =0
5 115 °C 5

4b
To a solution of DL-mandelic acid (20 mmol, 1.0 equiv.) in 70% H,S0, (7.8 mL, 2.6 M) was added phenol

(27 mmol, 1.4 equiv.) at 0 °C. The cooling bath was removed and the reaction mixture was stirred at
115 °C. After stirring for 1 h, it was quenched by H,0. To the mixture was added sat. NaHCO; aq and

extracted withEtOAc. The combined organic layers were dried over Na,SQO,, filtered and concentrated.
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The residue was purified by the recrystallization after silica gel flash chromatography to afford 4b.: CAS
Registry Number 3117-37-1; (White solid, 31% yield); *H NMR (500 MHz, CDCl5) 6 7.39-7.32 (m, 4H, ArH),
7.26-7.16 (m, 5H, ArH), 4.90 (s, 1H, COCH); 13C NMR (125 MHz, CDCls) 6 175.2, 154.0, 135.1, 129.4, 129.2,
128.3,128.3,127.1, 125.4, 124.5, 110.9, 49.7.

5. General Procedure and Characterization of the Products

General procedure for catalytic oxidative cross enolate coupling reaction (Table 2): A 20 mL shlenk flask
equipped with a magnetic stirring bar and 3-way glass stopcock was charged with 4A crushed molecular
sieves (MA 4A 100.0 mg) and flamed-dried under vacumm. After cooling down to room temperature,
azlactone (0.20 mmol, 1.0 equiv.), FeCls (20 umol, 10 mol%), DMAP (20 pumol, 10 mol%) were added
followed by the addition of chlorobenzene (0.40 mL, 0.50 M) and acylimidazole (0.40 mmol, 2.0 equiv.).
Then DTBP (60 uL, 1.6 equiv.) was added to the reaction mixture. The mixture was stirred under Ar at
60 °C for 2 h and diluted with EtOAc. The diluted solution was filtered through silica short column and
washed with EtOAc. After evaporation of the organic solvent under reduced pressure, the resultant

mixture was purified by silica gel flash chromatography to obtain cross coupling product.

0
Pl Me

o) N
=N Y

MeO
2-(4-methoxyphenyl)-4-(2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)-4-phenyloxazol-5(4H)-one  (3aa):
(Yellow solid, n-Hexane/Acetone = 9/1 to 4/1, 74% yield, 57.6 mg); *H NMR (500 MHz, CDCl3) & 8.06 (d, J
=9.0 Hz, 2H, ArH), 7.70 (d, J =8.0 Hz, 2H, Ph), 7.37 (t, J = 8.0 Hz, 2H, Ph), 7.32 (t, J = 8.0 Hz, 1H, Ph), 7.10
(s, 1H, imidazole), 7.00-6.97 (m, 3H, imidazole, ArH), 4.49 (d, J = 19 Hz, 1H, COCH.), 3.93 (d, J = 19 Hz, 1H,
COCH>), 3.90 (s, 3H, NCHs), 3.87 (s, 3H, OCHs); 3C NMR (125 MHz, CDCls) 6187.6, 179.0, 163.2, 161.5,
142.0, 138.1, 130.1, 129.5, 128.8, 128.4, 127.3, 125.7, 118.6, 114.1, 70.6, 55.5, 49.4, 36.0; IR (KBr) 1817,
1686, 1651, 1608, 1512, 1416, 1308, 1265, 1173, 1099, 1072, 988, 845 cm™t; HRMS (ESI, H) m/z calc’d for
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C2H20N304 (M + H)* 390.1448, found 390.1448.

Gram scale (4.0 mmol) procedure for catalytic oxidative cross enolate coupling reaction: A 50 mL flask
equipped with a magnetic stirring bar and 3-way glass stopcock was charged with 4A crushed molecular
sieves (MA 4A 2.0 g) and flamed-dried under vacumm. After cooling down to room temperature,
azlactone 1a (1.07 g, 4.0 mmol, 1.0 equiv.), FeCls (64.9 mg, 0.4 mmol, 10 mol%), DMAP (48.9 mg, 0.4
mmol, 10 mol%) were added followed by the addition of chlorobenzene (8.0 mL, 0.50 M) and
acylimidazole 2a (0.992 mL, 8.0 mmol, 2.0 equiv.). Then DTBP (1.2 mL, 1.6 equiv.) was added to the
reaction mixture. The mixture was stirred under Ar at 60 °C for 7 h and diluted with EtOAc. The diluted
solution was filtered through silica short column and washed with EtOAc. After evaporation of the
organic solvent under reduced pressure (70% NMR vyield), the resultant mixture was purified by silica gel
flash chromatography (n-Hexane/Acetone 9/1 to 8/1) to obtain cross coupling product 3aa (904.9 mg,
58% yield).

MeO
2-(4-methoxyphenyl)-4-(2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)-4-(p-tolyl)oxazol-5(4H)-one  (3ba):
(White solid, n-Hexane/Acetone = 9/1 to 4/1, 62% yield, 50.0 mg); *H NMR (500 MHz, CDCl5) & 8.05 (d, J
= 8.5 Hz, 2H, ArH), 7.56 (d, J = 8.5 Hz, 2H, ArH), 7.13 (d, J = 8.5 Hz, 2H, ArH), 7.13 (s, 1H, imidazole), 6.99-
6.97 (m, 3H, imidazole, ArH), 4.48 (d, J =19 Hz, 1H, COCH_), 3.92 (d, J = 19 Hz, 1H, COCH,), 3.89 (s, 3H,
NCH;), 3.87 (s, 3H, OCHs), 2.33 (s, 3H, ArCHs); 13C NMR (125 MHz, CDCls) & 187.8, 179.2, 163.2, 161.4,
142.0, 138.2, 135.1, 130.1, 129.5, 129.4, 127.3, 125.6, 118.6, 114.1, 70.5, 55.5, 49.2, 36.0, 21.1; IR (KBr)
1817, 1678, 1651, 1609, 1512, 1458, 1412, 1308, 1261, 1173, 1080, 999, 956, 895, 880, 841, 822, 741
cm™; HRMS (ESI, H) m/z calc’d for C3H2:N304 (M + H)* 404.1605, found 404.1605.
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MeO
2,4-bis(4-methoxyphenyl)-4-(2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)oxazol-5(4H)-one (3ca): (White
solid, n-Hexane/Acetone = 9/1 to 4/1, 57% yield, 47.8 mg); *H NMR (500 MHz, CDCls) 6 8.05 (d, J = 9.0
Hz, 2H, ArH), 7.60 (d, J = 9.0 Hz, 2H, ArH), 7.10 (s, 1H, imidazole), 6.99-6.97 (m, 3H, imidazole, ArH), 6.89
(d,J=9.0Hz, 2H, ArH), 4.46 (d,J =19 Hz, 1H, COCH,), 3.92-3.87 (m, 7H, COCH_, NCHs, OCHs), 3.80 (s, 3H,
OCHs); 3C NMR (125 MHz, CDCls) 6 187.8, 179.2, 163.2, 161.4, 159.6, 142.0, 130.1, 130.1, 129.5, 127.3,
126.9, 118.6, 114.1, 114.1, 70.2, 55.5, 55.3, 49.3, 36.0; IR (KBr) 1813, 1674, 1651, 1609, 1512, 1412,
1308, 1258, 1173, 1080, 1030, 999, 837 cm™%; HRMS (ESI, H) m/z calc’d for C23H22N30s (M + H)* 420.1554,
found 420.1554.

MeO
4-(4-chlorophenyl)-2-(4-methoxyphenyl)-4-(2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)oxazol-5(4H)-
one (3da): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 68% yield, 57.8 mg); *H NMR (500 MHz, CDCl3) 6
8.04 (d, J = 9.0 Hz, 2H, ArH), 7.64 (d, J = 9.0 Hz, 2H, ArH), 7.33 (d, J = 8.5 Hz, 2H, ArH), 7.10 (s, 1H,
imidazole), 7.01-6.98 (m, 3H, imidazole, ArH), (d, J =19 Hz, 1H, COCH,), 3.89-3.85 (m, 7H, COCH,, NCH;,
OCH;); 3C NMR (125 MHz, CDCls) & 187.3, 178.7, 163.3, 161.8, 141.9, 136,7, 134.4, 130.2, 129.6, 128.9,
127.4, 127.2, 118.3, 114.2, 70.2, 55.5, 49.2, 36.1; IR (KBr) 1817, 1678, 1651, 1609, 1574, 1512, 1489,
1466, 1412, 1308, 1261, 1173, 1080, 999, 957, 895, 880, 841, 748 cm™t; HRMS (ESI, H) m/z calc’d for
C22H19CIN3O4 (M + H)* 424.1059, found 424.1059.
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MeO
2-(4-methoxyphenyl)-4-(2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)-4-(o-tolyl)oxazol-5(4H)-one  (3ea):
(White solid, Reaction time = 5 h, n-Hexane/Acetone = 9/1 to 4/1, 48% vyield, 38.4 mg); *H NMR (500
MHz, CDCls) & 8.00 (d, J = 9.0 Hz, 2H, ArH), 7.65 (d, J = 7.5 Hz, 1H, ArH), 7.22-7.16 (m, 3H, ArH), 7.11 (s,
1H, imidazole), 6.99 (s, 1H, imidazole), 6.96 (d, J = 9.0 Hz, 2H, ArH), 4.73 (d, J = 19 Hz, 1H, COCH.), 3.89
(s, 3H, NCHs), 3.86 (s, 3H, OCHS;), 3.82 (d, J = 19 Hz, 1H, COCH,), 2.78 (s, 3H, ArCHs); *3C NMR (125 MHz,
CDCl3) & 187.9, 179.1, 163.1, 160.7, 142.1, 137.6, 134.9, 133.2, 130.0, 129.5, 128.2, 127.3, 126.1, 125.5,
118.7, 114.1, 72.8, 55.5, 46.9, 36.1, 22.4; IR (KBr) 2222, 1817, 1682, 1651, 1609, 1574, 1512, 1466, 1411,
1312, 1261, 1242, 1177, 1157, 1096, 1061, 999, 953, 899, 845, 772, 725 cm*; HRMS (ESI, H) m/z calc’d

for C33H22N304 (M + H)* 404.1605, found 404.1605.

MeO

MeO
4-(3-methoxyphenyl)-2-(4-methoxyphenyl)-4-(2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)oxazol-5(4H)-
one (3fa): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 44% yield, 37.0 mg); *H NMR (500 MHz, CDCls) 6
8.05 (d, J =9.0 Hz, 2H, ArH), 7.30-7.26 (m, 3H, ArH), 7.10 (s, 1H, imidazole), 7.00-6.97 (m, 3H, imidazole,
ArH), 6.87-6.84 (m, 1H, ArH), 4.49 (d, J = 19 Hz, 1H, COCH,), 3.92 (d, J = 19 Hz, 1H, COCH.), 3.89 (s, 3H,
NCHs), 3.88 (s, 3H, OCHs), 3.81 (s, 3H, OCHs); 3C NMR (125 MHz, CDCls) 6 187.6, 178.9, 163.2, 161.5,
159.8, 142.0, 139.6, 130.1, 129.8, 129.5, 127.3, 118.6, 118.0, 114.1, 113.9, 111.6, 70.5, 55.5, 55.3, 49.5,
36.0; IR (KBr) 1817, 1674, 1651, 1609, 1512, 1411, 1261, 999, 968 cm™!; HRMS (ESI, H) m/z calc’d for
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Ca3H2,N305 (M + H)* 420.1554, found 420.1555.

MeO
2-(4-methoxyphenyl)-4-(2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)-4-(naphthalen-1-yl)oxazol-5(4H)-
one (3ga): (White solid, Reaction time = 7 h, n-Hexane/Acetone = 9/1 to 4/1, 37% yield, 32.3 mg); 'H
NMR (500 MHz, CDCls) 6 9.21 (d, J = 9.0 Hz, 1H, ArH), 8.03 (d, J = 9.0 Hz, 2H, ArH), 7.86 (d, J = 7.5 Hz, 1H,
ArH), 7.81 (t, J = 8.0 Hz, 2H, ArH), 7.60 (t, J = 8.0 Hz, 1H, ArH), 7.51 (t, J=8.0 Hz, 1H, ArH), 7.41 (t,J = 7.5
Hz, 1H, ArH), 7.07 (s, 1H, imidazole), 7.00 (s, 1H, imidazole), 6.95 (d, J = 9.0 Hz, 2H, ArH), 5.05 (d, J = 19
Hz, 1H, COCH>), 3.98 (d, J = 19 Hz, 1H, COCHz), 3.92 (s, 3H, NCH3), 3.85 (s, 3H, OCH3); 3C NMR (125 MHz,
CDCl3) & 188.0, 178.8, 163.1, 161.0, 142.1, 135.1, 132.8, 131.1, 130.1, 129.8, 129.5, 129.0, 127.3, 127.2,
126.1, 125.7, 124.9, 123.3, 118.6, 114.0, 73.2, 55.5, 47.7, 36.1; IR (KBr) 1813, 1674, 1655, 1609, 1578,
1512, 1412, 1292, 1258, 1173, 1099, 1080, 1022, 984, 902, 841, 779, 737 cm™%; HRMS (ESI, H) m/z calc’d
for Ca6H22N304 (M + H)* 440.1605, found 440.1605.

0]
ipr © Me
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=N e 17
Me N /

MeO
4-isopropyl-2-(4-methoxyphenyl)-4-(1-(1-methyl-1H-imidazol-2-yl)-1-oxopropan-2-yl)oxazol-5(4H)-one
(3hb): (White solid, n-Hexane/Acetone = 4/1 to 2/1, 18% vyield, 14.7 mg, single diastereomer); *H NMR
(500 MHz, CDCl3) & 7.93 (d, J = 9.0 Hz, 2H, ArH), 7.16 (s, 1H, imidazole), 6.99 (s, 1H, imidazole), 6.93 (d, J

= 9.0 Hz, 2H, ArH), 4.71 (q, J = 7.5 Hz, 1H, COCH.), 3.85 (s, 3H, NCHs), 3.81 (s, 3H, OCHs), 2.37 (sep, J = 7.0
Hz, 1H, CH(CHs),), 1.55 (d, J = 7.5 Hz, 3H, CHCH3), 1.23 (d, J = 7.0 Hz, 3H, CH(CHs)), 0.81 (d, J = 7.0 Hz,
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3H, CH(CHs)2); 3C NMR (125 MHz, CDCls) 6 192.8, 180.8, 162.9, 160.8, 141.5, 129.9, 129.5, 127.5, 118.5,
113.9, 74.8, 55.5, 47.4, 36.3, 32.4, 16.8, 16.6, 12.1; IR (neet) 1817, 1678, 1645, 1607, 1576, 1512, 1456,
1423, 1410, 1304, 1265, 1173, 1165, 1155, 1107, 1016, 1007, 995, 964, 924, 914, 880, 843, 820, 789,
743, 691, 658, 615, 602, 552, 525, 511, 494 cm™; HRMS (ESI, H) m/z calc’d for CyH2aN30s (M +
H)*370.1761, found 370.1760.

MeO
4-(2-(1-isopropyl-1H-imidazol-2-yl)-2-oxoethyl)-2-(4-methoxyphenyl)-4-phenyloxazol-5(4H)-one (3ac):
(White solid, Reaction time = 4.5 h, n-Hexane/Acetone = 9/1 to 4/1, 72% yield, 60.1 mg); '"H NMR (500
MHz, CDCls) 6 8.05 (d, J = 9.0 Hz, 2H, ArH), 7.70 (d, J = 7.5 Hz, 2H, Ph), 7.37 (t, J = 7.5 Hz, 2H, Ph), 7.31 (t, J
=7.5Hz, 1H, Ph), 7.23 (s, 1H, imidazole), 7.13 (s, 1H, imidazole), 6.98 (d, J = 9.0 Hz,2H, ArH), 5.41 (sep, J =
6.5 Hz, 1H, NCH), 4.52 (d, J = 18 Hz, 1H, COCH), 3.94 (d, J = 18 Hz, 1H, COCH,), 3.88 (s, 3H, OCH;), 1.34
(dd, J = 30 Hz, 6.5 Hz, 6H, CH(CH3)2); 3C NMR (125 MHz, CDCls) & 187.7, 179.0, 163.2, 161.5, 141.2,
138.2, 130.1, 130.0, 128.7, 128.3, 125.7, 121.6, 118.6, 114.1, 70.7, 55.5, 50.1, 49.2, 23.6, 23.5; IR (KBr)
1817, 1678, 1651, 1609, 1512, 1400, 1308, 1258, 1173, 1069, 980 cm™; HRMS (ESI, H) m/z calc’d for
C24H24N304 (M + H)* 418.1761, found 418.1762.
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MeO
2-(4-methoxyphenyl)-4-(2-oxo-2-(1-phenyl-1H-imidazol-2-yl)ethyl)-4-phenyloxazol-5(4H)-one  (3ad):
(White solid, n-Hexane/Acetone = 9/1 to 4/1, 44% yield, 39.7 mg); *H NMR (500 MHz, CDCl3) & 7.99 (d, J
=9.0 Hz, 2H, ArH), 7.69 (d, J = 7.5 Hz, 2H, Ph), 7.39-7.31 (m, 4H, Ph), 7.26-7.23 (m, 3H, Ph, imidazole),
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7.15-7.13 (m, 3H, Ph, imidazole), 6.96 (d, J = 9.0 Hz, 2H, ArH), 4.55 (d, J = 18 Hz, 1H, COCH,), 3.90 (d, J =
18 Hz, 1H, COCH,), 3.88 (s, 3H, OCHs); 3C NMR (125 MHz, CDCls) & 186.2, 178.6, 163.1, 161.5, 142.0,
138.2, 137.7, 130.1, 130.0, 128.9, 128.8, 128.6, 128.4, 127.4, 125.7, 125.6, 118.6, 114.0, 70.9, 55.5,
49.5, ; IR (KBr) 1813, 1686, 1651, 1609, 1493, 1447, 1408, 1312, 1261, 1177, 1103, 1022, 964, 845, 764
cm™; HRMS (ESI, H) m/z calc’d for C37H2,N304 (M + H)* 452.1605, found 452.1605.

o)
Ph®  Me

0] N
N Me l\}\/)

MeO
2-(4-methoxyphenyl)-4-(1-(1-methyl-1H-imidazol-2-yl)-1-oxopropan-2-yl)-4-phenyloxazol-5(4H)-one
(3ab): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 85% vyield, 68.5 mg, dr = 85/15); *H NMR (500 MHz,
CDCl3) major : 6 7.95 (d, J = 9.0 Hz, 2H, ArH), 7.79 (d, J = 7.5 Hz, 2H, Ph), 7.38 (t, J = 7.5 Hz, 2H, Ph), 7.31
(t, J = 7.5 Hz, 1H, Ph), 7.15 (s, 1H, imidazole), 6.99 (s, 1H, imidazole), 6.92 (d, J = 9.0 Hz, 2H, ArH), 4.79 (q,
J = 7.5 Hz, 1H, COCH), 3.85 (s, 3H, NCHs), 3.84 (s, 3H, OCH3), 1.37 (d, J = 7.5 Hz, 3H, CHCH3); minor : 6
8.12 (d, J = 9.0 Hz, 2H, ArH), 7.75 (d, J = 7.0 Hz, 2H, Ph), 7.38-7.30 (m, 3H, Ph), 7.14 (s, 1H, imidazole),
7.01 (d, J = 9.0 Hz, 2H, ArH), 6.99 (s, 1H, imidazole), 4.59 (q, J = 7.5 Hz, 1H, COCH), 3.90 (s, 3H, NCHs),
3.89 (s, 3H, OCHs), 1.51 (d, J = 7.5 Hz, 3H, CHCH3); 3C NMR (125 MHz, CDCl3) major : & 192.6, 177.6,
163.0, 160.6, 141.7, 136.4, 130.0, 129.5, 128.5, 128.2, 127.4, 126.9, 118.5, 113.9, 74.1, 55.4, 52.9, 36.2,
13.0; minor : 6 193.0, 179.7, 163.1, 160.6, 141.6, 138.2,130.1, 129.3, 128.5, 128.3, 127.0, 126.4, 119.0,
114.1, 74.0, 55.5, 52.6, 36.2, 13.7; IR (KBr) 1802, 1670, 1655, 1605, 1574, 1512, 1451, 1408, 1304, 1261,
1173, 1157, 1099, 1022, 1003, 968, 930, 910, 845, 745, 702 c¢cm™}; HRMS (ESI, H) m/z calc’d for
C23H22N304 (M + H)* 404.1605, found 404.1604.
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4-(1-(1-isopropyl-1H-imidazol-2-yl)-1-oxopropan-2-yl)-2-(4-methoxyphenyl)-4-phenyloxazol-5(4H)-one

MeO

(3ae): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 81% vyield, 69.9 mg, dr = 81/19); *H NMR (500 MHz,
CDCl3) major : 6 7.94 (d, J = 9.0 Hz, 2H, ArH), 7.80 (d, J = 7.5 Hz, 2H, Ph), 7.38 (t, J = 7.5 Hz, 2H, Ph), 7.30
(t, J = 7.5 Hz, 1H, Ph), 7.23 (s, 1H, imidazole), 7.18 (s, 1H, imidazole), 6.90 (d, J = 9.0 Hz,2H, ArH), 4.79
(sep, J = 6.5 Hz, 1H, NCH), 4.84 (q, J = 6.5 Hz, 1H, COCH), 3.84 (s, 3H, OCH5), 1.39-1.35 (m, 6H, CH(CH:).),
1.18 (d, /= 6.5 Hz, 3H, CHCH3); minor : 6 8.11 (d, J = 9.0 Hz, 2H, ArH), 7.75 (d, J = 7.5 Hz, 2H, Ph), 7.36 (t, J
= 7.0 Hz, 2H, Ph), 7.31 (t, J = 7.0 Hz, 1H, Ph), 7.22 (s, 1H, imidazole), 7.17 (s, 1H, imidazole), 7.01 (d, J =
9.0 Hz,2H, ArH), 5.39 (sep, J = 7.0 Hz, 1H, NCH), 4.65 (g, J = 7.5 Hz, 1H, COCH), 3.89 (s, 3H, OCHs), 1.49 (d,
J=7.5Hz, 3H, CHCH;), 1.37 (dd, J = 16.5 Hz, 7.0 Hz, 6H, CH(CH3)2); 3C NMR (125 MHz, CDCls) major : &
192.9, 177.5, 163.0, 160.6, 141.0, 136.4, 130.0, 128.5, 128.2, 126.9, 121.7, 118.5, 113.9, 74.3, 55.4, 53.4,
49.3, 23.5, 23.4, 13.0; minor : 6 193.2, 179.7, 163.1, 160.5, 140.9, 138.3, 130.1, 129.7, 128.5, 128.3,
126.4, 121.1, 119.1, 114.1, 74.1, 55.5, 53.0, 49.1, 23.7, 23.6, 13.8; IR (KBr) 2982, 2940, 1809, 1670,
1651, 1609, 1578, 1512, 1454, 1400, 1373, 1308, 1258, 1173, 1150, 1099, 1038, 1003, 964, 910, 887,
841, 745, 702 cm™; HRMS (ESI, H) m/z calc’d for C2sH26N304 (M + H)* 432.1918, found 432.1918.

MeO
2-(4-methoxyphenyl)-4-(1-oxo-1-(1-phenyl-1H-imidazol-2-yl)propan-2-yl)-4-phenyloxazol-5(4H)-one
(3af): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 76% vyield, 69.9 mg, dr = 80/20); *H NMR (500 MHz,
CDCl3) major : § 7.99 (d, J = 9.0 Hz, 2H, ArH), 7.74 (d, J = 7.0 Hz, 2H, Ph), 7.37-7.30 (m, 6H, Ph), 7.26 (s,
1H, imidazole), 7.21-7.19 (m, 2H, Ph), 7.14 (s, 1H, imidazole), 6.95 (d, J = 9.0 Hz,2H, ArH), 4.68 (q, J = 8.0
Hz, 1H, COCH), 3.87 (s, 3H, OCHs), 1.48 (d, J = 8.0 Hz, 3H, CHCHs); minor : & 7.95 (d, J = 9.0 Hz, 2H, ArH),
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7.81 (d, J = 7.0 Hz, 2H, Ph), 7.39 (t, J = 8.0 Hz, 2H, Ph), 7.33-7.26 (m, 3H, Ph, imidazole), 7.14 (s, 1H,
imidazole), 7.07 (t, J = 7.5 Hz, 2H, Ph), 6.99-6.94 (m, 4H, Ph, ArH), 4.82 (q, J = 7.5 Hz, 1H, COCH), 3.87 (s,
3H, OCHs), 1.39 (d, J = 7.5 Hz, 3H, CHCHj3); 3C NMR (125 MHz, CDCl;) major : 6 191.4, 179.4, 163.0,
160.3, 141.8, 138.2, 138.0, 130.0, 129.7, 129.0, 128.5, 128.2, 127.3, 126.9, 125.3, 118.5, 114.0, 74.4,
55.5, 53.1, 12.7. minor : 6 191.3, 179.4, 163.0, 160.3, 141.8, 138.2, 138.0, 130.0, 129.7, 129.0, 128.5,
128.5, 128.3, 127.1, 126.4, 125.6, 118.9, 114.0, 74.0, 55.5, 52.2, 13.4.; IR (KBr) 1809, 1682, 1651, 1609,
1512, 1493, 1447, 1404, 1308, 1261, 1173, 1034, 953, 910, 760 cm™t; HRMS (ESI, H) m/z calc’d for
CasH23N304 (M + H)* 466.1761, found 466.1761.

MeO
2-(4-methoxyphenyl)-4-(1-(1-methyl-1H-imidazol-2-yl)-1-oxodecan-2-yl)-4-phenyloxazol-5(4H)-one
(3ag): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 76% yield, 76.2 mg, dr = 68/32); *H NMR (500 MHz,
CDCl3) major : 6 7.91 (d, J = 8.5 Hz, 2H, ArH), 7.80 (d, J = 7.5 Hz, 2H, Ph), 7.33 (t, J = 7.5 Hz, 2H, Ph), 7.28-
7.25 (m, 1H, Ph), 7.15 (s, 1H, imidazole), 6.95 (s, 1H, imidazole), 6.90 (d, J = 8.5 Hz,2H, ArH), 4.88 (dd, J =
10 Hz, 3.5 Hz, 1H, COCH), 3.84 (s, 3H, NCH3), 3.77 (s, 3H, OCH;3), 2.01-1.94 (m, 1H, CgH17), 1.64-1.57 (m,
2H, CgH17), 1.22-1.07 (m, 12H, CgH17), 0.82 (t, J = 7.0 Hz, 3H, CgH17); minor : § 8.06 (d, J = 9.0 Hz, 2H, ArH),
7.78 (d, J = 7.0 Hz, 2H, Ph), 7.35 (t, J = 7.0 Hz, 2H, Ph), 7.30 (t, J = 7.0 Hz, 1H, Ph), 7.15 (s, 1H, imidazole),
7.01-6.99 (m, 3H, imidazole, ArH), 4.81 (dd, J = 7.0 Hz, 4.5 Hz, 1H, COCH), 3.89 (s, 3H, NCH3), 3.89 (s, 3H,
OCHs), 1.96-1.84 (m, 2H, CsHy7), 1.34-1.09 (m, 12H, CsHi7), 1.06 (t, J = 8.0 Hz, 3H, CsH17); 3C NMR (125
MHz, CDCls) major : 6 193.2, 177.4, 163.0, 160.1, 143.7, 136.4, 130.0, 129.5, 128.3, 128.1, 127.3, 126.0,
118.3, 114.0, 75.2, 56.4, 55.4, 36.1, 31.7, 29.5, 29.1, 29.1, 27.7, 27.6, 22.6, 14.1; minor : 6 193.2, 179.0,
163.1, 159.9, 143.1, 138.1, 130.1, 129.4, 128.4, 128.2, 127.2, 126.6, 118.8, 114.1, 74.6, 55.6, 55.5, 36.2,
31.8, 29.6, 29.1, 29.1, 28.6, 27.5, 22.6, 14.1; IR (KBr) 2928, 2854, 1813, 1651, 1608, 1512, 1408, 1258,
1030, 702 cm™; HRMS (ESI, H) m/z calc’d for C3oH3sN3O4 (M + H)* 516.2857, found 516.2856.
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MeO
2-(4-methoxyphenyl)-4-(1-(1-methyl-1H-imidazol-2-yl)-1-oxo-3-phenylpropan-2-yl)-4-phenyloxazol-
5(4H)-one (3ah): (Diastereomixture, White solid, n-Hexane/Acetone = 9/1 to 4/1, 82% yield, 78.2 mg, dr
= 80/20); *H NMR (500 MHz, CDCls) 6 8.07 (d, J = 8.5 Hz, 2H, ArH, minor), 7.93 (d, J = 8.5 Hz, 2H, ArH,
major), 7.83 (d, J = 7.5 Hz, 2H, Ph, major), 7.77 (d, J = 7.0 Hz, 2H, Ph, minor), 7.35-7.25 (m, 6H,
diastereomers), 7.96-6.75 (m, 16H, diastereomers), 6.86 (s, 1H, imidazole, minor), 6.75 (s, 1H, imidazole,
major), 5,32-5.25 (m, 2H, diastereomers), 3.90 (s, 3H, NCH3, major), 3.84 (s, 3H, NCH3, minor), 3.74 (s,
3H, OCH3, minor), 3.63 (s, 3H, OCHs, major), 3.35-2.92 (m, 2H, CH,Ph, diastereomers), 3.14 (dd, J = 13 Hz,
6.0 Hz, 1H, CH.Ph, minor), 2.94 (dd, J = 14 Hz, 5.0 Hz, 1H, CH,Ph, major); 3C NMR (125 MHz, CDCl3) &
192.1, 192.0, 178.4, 177.4, 163.2, 163.1, 160.3, 160.1, 143.6, 143.3, 138.4, 137.6, 137.5, 136.2, 130.1,
129.4, 129.4, 129.3, 129.2, 128.4, 128.3, 127.9, 127.8, 127.0, 126.9, 126.9, 126.6, 126.1, 125.9, 118.7,
118.3, 114.2, 114.0, 74.9, 74.4, 57.0, 56.3, 55.5, 55.5, 35.9, 35.7, 34.3, 33.7; IR (KBr) 1809, 1651, 1609,
1512, 1497, 1451, 1408, 1308, cm™; HRMS (ESI, H) m/z calc’d for Ca9H26N304 (M + H)* 480.1918, found
480.1917.

MeO
2-(4-methoxyphenyl)-4-(1-(1-methyl-1H-imidazol-2-yl)-1-oxoundec-10-en-2-yl)-4-phenyloxazol-5(4H)-
one (3ai): (Colorless liquid, n-Hexane/Acetone = 9/1, 81% yield, 82.8 mg, dr = 70/30); *H NMR (500 MHz,
CDCls) major : & 7.91 (d, J = 9.0 Hz, 2H, ArH), 7.80 (d, J = 7.5 Hz, 2H, Ph), 7.34 (t, J = 7.5 Hz, 2H, Ph), 7.29-
7.28 (m, 1H, Ph), 7.16 (s, 1H, imidazole), 6.96 (s, 1H, imidazole), 6.91 (d, J = 9.0 Hz, 2H, ArH), 5.80-5.72
(m, 1H, CHCH,CH,), 4.97-4.87 (m, 3H, COCH, CHCH,CH>), 3.84 (s, 3H, NCH3), 3.77 (s, 3H, OCHs), 2.01-1.93
(m, 3H, CHCH2CH,, COCHCH.), 1.63-1.59 (m, 1H, CHCH,CH), 1.28-1.05 (m, 10H, CsH1o); minor : 6 8.07 (d,
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J=9.0Hz, 2H, ArH), 7.78 (d, /= 7.0 Hz, 2H, Ph), 7.36 (t, J = 7.0 Hz, 2H, Ph), 7.30 (t, / = 7.0 Hz, 1H, Ph), 7.15
(s, 1H, imidazole), 7.02-6.99 (m, 3H, imidazole, ArH), 5.80-5.73 (m, 1H, CHCH,CH,), 4.98-4.89 (m, 2H,
CHCH,CHy), 4.81 (dd, J = 7.0 Hz, 5.5Hz, 1H, COCH), 3.89 (s, 3H, NCH3), 3.89 (s, 3H, OCH;), 1.99-1.87 (m,
4H, CHCH,CH,, COCHCH,), 1.31-1.09 (m, 10H, CsH1o); 3C NMR (125 MHz, CDCls) major : § 193.2, 177.4,
163.1, 160.1, 143.6, 139.2, 136.4, 130.0, 129.6, 128.4, 128.2, 127.4, 126.9, 118.3, 114.1, 114.0, 75.2,
56.4, 55.5, 36.1, 33.7, 29.5, 29.0, 28.9, 28.8, 27.6, 27.6; minor : § 193.2, 179.0, 163.1, 160.0, 143.1,
139.3, 138.1, 130.1, 129.4, 128.4, 128.3, 127.3, 126.6, 118.8, 114.1, 114.1, 74.5, 55.6, 55.5, 36.2, 33.8,
29.6, 29.0, 28.9, 28.8, 28.6, 27.5; IR (neat) 1809, 1667, 1651, 1609, 1512, 1406, 1258, 1171, 1155, 907,
889, 841, 729, 700, 648, 604, 563 cm™; HRMS (ESI, H) m/z calc’d for C31H3sN304 (M + H)* 514.2700, found
514.2688.

0]

OTBS
MeO

4-(4-((tert-butyldimethylsilyl)oxy)-1-(1-methyl-1H-imidazol-2-yl)-1-oxobutan-2-yl)-2-(4-

methoxyphenyl)-4-phenyloxazol-5(4H)-one (3aj): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 77%
yield, 84.6 mg, dr = 84/16); 'H NMR (500 MHz, CDCl3) major : & 7.87 (d, J = 8.5 Hz, 2H, ArH), 7.81 (d, J =
7.5 Hz, 2H, Ph), 7.35 (t, J = 7.5 Hz, 2H, Ph), 7.28 (t, J = 7.5 Hz, 1H, Ph), 7.14 (s, 1H, imidazole), 6.93 (s, 1H,
imidazole), 6.89 (d, J = 8.5 Hz,2H, ArH), 4.91 (dd, J = 10 Hz, 3.0 Hz, 1H, COCH), 3.83 (s, 3H, NCH3s), 3.75 (s,
3H, OCH;), 3.53-3.40 (m, 2H, OCH,), 2.28-2.21 (m, 1H, CHCH,), 1.93-1.87 (m, 1H, CHCH,), 0.70 (s, 9H,
C(CHs)s), —0.16 (s, 3H, SiCHs), -0.24 (s, 3H, SiCHs); minor : & 8.06 (d, J = 9.0 Hz, 2H, ArH), 7.77 (d, J = 7.0
Hz, 2H, Ph), 7.36 (t, J = 7.0 Hz, 2H, Ph), 7.30 (t, J = 7.0 Hz, 1H, Ph), 7.13 (s, 1H, imidazole), 7.00 (d, J = 9.0
Hz,2H, ArH), 6.97 (s, 1H, imidazole), 4.78 (dd, J = 6.5 Hz, 5.0 Hz, 1H, COCH), 3.89 (s, 3H, NCH;), 3.87 (s,
3H, OCH;), 3.71-3.41 (m, 1H, OCH,), 3.45-3.41 (m, 1H, OCH,), 2.29-2.23 (m, 1H, CHCH,), 2.15-2.09 (m,
1H, CHCH,), 0.73 (s, 9H, C(CHs)3), -0.14 (s, 3H, SiCHs), —0.19 (s, 3H, SiCHs); 3C NMR (125 MHz, CDCls)
major : § 192.2, 177.2, 163.0, 160.2, 143.4, 136.3, 130.0, 129.4, 128.5, 128.2, 127.1, 127.0, 118.3, 113.9,
75.2, 61.6, 55.4, 54.5, 36.0, 31.0, 25.7, 18.1, -5.7, -5.7; minor : § 192.2, 178.3, 163.1, 160.2, 142.7,
138.0, 130.1, 129.3, 128.5, 128.4, 127.0, 126.6, 118.8, 114.1, 74.3, 61.7, 55.5, 53.6, 36.1, 31.8, 25.8,
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18.2, -5.5, -5.5; IR (KBr) 2955, 2932, 2859, 1813, 1674, 1651, 1609, 1512, 1466, 1408, 1308, 1258, 1173,

1092, 1042, 891, 841, 779, 702 cm™%; HRMS (ESI, H) m/z calc’d for C3pH37N3NaOsSi (M + Na)* 570.2395,
found 570.2394.

MeO
4-(1-cyclopropyl-2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)-2-(4-methoxyphenyl)-4-phenyloxazol-
5(4H)-one (3ak): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 79% vield, 67.9 mg, dr = 62/38); 'H NMR
(500 MHz, CDCls) major : 6 7.98 (d, J = 9.0 Hz, 2H, ArH), 7.84 (d, J = 7.0 Hz, 2H, Ph), 7.31 (t, J = 7.0 Hz, 2H,
Ph), 7.27 (t,J = 7.0 Hz, 1H, Ph), 7.12 (s, 1H, imidazole), 6.97 (s, 1H, imidazole), 6.93 (d, J = 9.0 Hz,2H, ArH),
4.09 (d, J = 10.5 Hz, 1H, COCH), 3.84 (s, 3H, NCH;), 3.82 (s, 3H, OCHs), 1.44-1.36 (m, 1H, cyclopropyl),
0.40-0.34 (m, 2H, cyclopropyl), 0.32-0.27 (m, 1H, cyclopropyl), —-0.19--0.24 (m, 1H, cyclopropyl); minor : §
8.09 (d, J = 9.0 Hz, 2H, ArH), 8.82 (d, J = 7.0 Hz, 2H, Ph), 7.35-7.27 (m, 3H, Ph), 7.13 (s, 1H, imidazole),
7.02-7.00 (m, 3H, imidazole, ArH), 4.14 (d, J = 10.5 Hz, 1H, COCH), 3.91 (s, 3H, NCH3), 3.89 (s, 3H, OCH3),
1.37-1.33 (m, 1H, cyclopropyl), 0.47-0.35 (m, 2H, cyclopropyl), 0.29-0.24 (m, 1H, cyclopropyl), -0.21-
-0.26 (m, 1H, cyclopropyl); 3C NMR (125 MHz, CDCls) major : § 191.6, 177.7, 163.1, 160.4, 143.2, 136.8,
130.1, 129.4, 128.1, 128.3, 127.6, 127.0, 118.4, 114.0, 74.7, 60.7, 55.5, 36.2, 8.9, 6.2, 2.9; minor : §
192.5, 178.9, 163.1, 159.9, 143.3, 138.4, 130.1, 129.3, 128.1, 128.1, 127.5, 126.7, 118.9, 114.1, 75.0,
59.1, 55.5, 36.2, 10.3, 5.8, 2.7; IR (KBr) 3445, 3422, 1809, 1651, 1609, 1512, 1408, 1323, 1261, 1173,
1057, 1026, 937, 841, 702 cm™; HRMS (ESI, H) m/z calc’d for CysH24N304 (M + H)* 430.1761, found
430.1760.
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MeO
4-(1-cyclohexyl-2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)-2-(4-methoxyphenyl)-4-phenyloxazol-5(4H)-
one (3al): (White solid, Reaction time = 24 h, n-Hexane/Acetone = 9/1 to 4/1, 32% vyield, 30.2 mg, dr =
71/29); *H NMR (500 MHz, CDCl3) major : & 7.95 (d, J = 9.0 Hz, 2H, ArH), 7.74 (d, J = 8.5 Hz, 2H, Ph), 7.30-
7.21 (m, 3H, Ph), 7.16 (s, 1H, imidazole), 6.93-6.91 (m, 3H, imidazole, ArH), 4.87 (d, J = 6.5 Hz, 1H, COCH),
3.85 (s, 3H, NCH3), 3.72 (s, 3H, OCHs), 2.16-2.09 (m, 1H, cyclohexyl), 1.66-1.61 (m, 1H, cyclohexyl), 1.56-
1.50 (m, 2H, cyclohexyl), , 1.28-1.16 (m, 4H, cyclohexyl), 1.06-0.93 (m, 2H, cyclohexyl), 0.87-0.78 (m, 1H,
cyclohexyl); minor : 6 8.11 (d, J = 9.0 Hz, 2H, ArH), 7.77 (d, J = 7.5 Hz, 2H, Ph), 7.36 (t, J = 7.5 Hz, 2H, Ph),
7.30 (t, J = 7.5 Hz, 1H, Ph), 7.21 (s, 1H, imidazole), 7.03-7.02 (m, 3H, imidazole, ArH), 4.92 (d, J = 5.0 Hz,
1H, COCH), 3.91 (s, 3H, NCH3s), 3.90 (s, 3H, OCH3s), 2.23-2.17 (m, 1H, cyclohexyl), 1.72-1.70 (m, 1H,
cyclohexyl), 1.60-1.52 (m, 3H, cyclohexyl), , 1.26-1.07 (m, 4H, cyclohexyl), 0.96-0.82 (m, 2H, cyclohexyl);
13C NMR (125 MHz, CDCl3) major : 6 192.6, 178.0, 163.1, 160.1, 144.3, 136.8, 130.0, 129.3, 128.2, 128.1,
127.1, 127.0, 118.4, 114.0, 74.6, 61.1, 55.4, 37.1, 36.0, 33.1, 31.2, 26.6, 26.5, 25.8; minor : § 194.5,
179.6, 163.1, 160.1, 144.1, 139.1, 130.1, 129.4, 128.5, 128.2, 127.4, 126.5, 119.0, 114.2, 75.0, 60.4, 55.5,
39.1, 36.3, 33.1, 31.3, 26.8, 26.7, 26.0; IR (KBr) 2928, 1813, 1651, 1609, 1512, 1411, 1258 cm™*; HRMS
(ESI, H) m/z calc’d for CagH3oN3O4 (M + H)* 472.2231, found 472.2231.

MeO
2-(4-methoxyphenyl)-4-(3-methyl-1-(1-methyl-1H-imidazol-2-yl)-1-oxobutan-2-yl)-4-phenyloxazol-
5(4H)-one (3am): (White solid, Reaction time = 6 h, n-Hexane/Acetone = 9/1 to 4/1, 63% yield, 54.4 mg,
dr = 68/32); *H NMR (500 MHz, CDCls) major : 6 7.97 (d, J = 9.0 Hz, 2H, ArH), 7.73 (d, J = 7.0 Hz, 2H, Ph),
7.29-7.20 (m, 3H, Ph), 7.15 (s, 1H, imidazole), 6.94-6.92 (m, 3H, imidazole, ArH), 4.89 (d, J = 6.5 Hz, 1H,

S31



Supporting information
Strategy for Catalytic Chemoselective Cross-Enolate Coupling Reaction
via a Transient Homocoupling Dimer

COCH), 3.85 (s, 3H, NCHs), 3.71 (s, 3H, OCHs), 2.47-2.38 (m, 1H, CH(CHs)2), 0.83 (dd, J = 15.0 Hz, 6.5 Hz,
6H, CH(CHs),); minor : & 8.11 (d, J = 9.0 Hz, 2H, ArH), 7.78 (d, J = 7.0 Hz, 2H, Ph), 7.36-7.30 (m, 3H, Ph),
7.20 (s, 1H, imidazole), 7.03-7.01 (m, 3H, imidazole, ArH), 4.92 (d, J = 4.5 Hz, 1H, COCH), 3.91 (s, 3H,
NCHs), 3.90 (s, 3H, OCHs), 2.55-2.49 (m, 1H, CH(CHs)), 0.90 (dd, J = 20.5 Hz, 7.0 Hz, 6H, CH(CH),); 13C
NMR (125 MHz, CDCls) major : & 192.6, 178.1, 163.1, 160.1, 144.4, 136.2, 130.1, 129.3, 128.2, 128.1,
127.1, 127.0, 118.4, 114.0, 74.9, 61.3, 55.5, 36.0, 27.7, 22.8, 21.2; minor : & 194.3, 179.6, 163.1, 160.1,
144.0, 139.1, 130.1, 129.4, 128.5, 128.2, 127.3, 126.6, 119.0, 114.2, 75.0, 60.7, 55.5, 36.2, 29.3, 23.2,
20.9; IR (KBr) 1809, 1667, 1647, 1609, 1512, 1408, 1261, 1173, 1049, 702 cm-%; HRMS (ESI, H) m/z calc’d
for CasHasN3O4 (M + H)* 432.1918, found 432.1918.

o)
Ph®  Me

o) N
N pn r\}j

MeO
2-(4-methoxyphenyl)-4-(2-(1-methyl-1H-imidazol-2-yl)-2-oxo-1-phenylethyl)-4-phenyloxazol-5(4H)-
one (3an): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 68% vyield, 63.3 mg, dr = 71/29); *H NMR (500
MHz, CDCls) major : & 8.00 (d, J = 9.0 Hz, 2H, ArH), 7.56-7.54 (m, 2H, Ph), 7.22-7.15 (m, 8H, Ph), 7.04 (s,
1H, imidazole), 6.94 (d, J = 9.0 Hz, 2H, ArH), 6.04 (s, 1H, imidazole), 6.04 (s, 1H, COCH), 3.86 (s, 3H, NCH;),
3.84 (s, 3H, OCHs); minor : 6 8.09 (d, J = 8.5 Hz, 2H, ArH), 7.54-7.52 (m, 2H, Ph), 7.25-7.24 (m, 3H, Ph),
7.17-7.13 (m, 3H, Ph), 7.08-7.06 (m, 2H, Ph), 7.02-7.00 (m, 3H, ArH, imidazole), 6.84 (s, 1H, imidazole),
5.82 (s, 1H, COCH), 3.89 (s, 3H, NCHs), 3.87 (s, 3H, OCHs); 3C NMR (125 MHz, CDCls) major : 6 188.2,
177.0, 163.1, 160.6, 142.3, 136.4, 132.0, 130.8, 130.1, 129.7, 128.1, 128.0, 128.0, 127.9, 127.3, 126.9,
118.4, 114.0, 74.1, 63.4, 55.5, 36.1; minor : 6 189.6, 179.4, 163.1, 160.1, 142.0, 137.6, 133.3, 130.9,
130.1, 129.6, 128.2, 128.2, 127.6, 127.4, 126.9, 126.6, 119.1, 114.1, 74.3, 62.9, 55.5, 36.1; IR (KBr) 1813,
1651, 1609, 1404, 1323, 1308, 1258, 1173, 1157, 1057, 1022, 984, 953, 891, 841 cm™%; HRMS (ESI, H) m/z
calc’d for CagH24N304 (M + H)* 466.1761, found 466.1762.

S32



Supporting information
Strategy for Catalytic Chemoselective Cross-Enolate Coupling Reaction
via a Transient Homocoupling Dimer

MeO

4-(3-(4-acetylphenyl)-1-(1-methyl-1H-imidazol-2-yl)-1-oxopropan-2-yl)-2-(4-methoxyphenyl)-4-
phenyloxazol-5(4H)-one (3ao): (White solid, n-Hexane/Acetone = 4/1 to 2/1, 70% vyield, 72.9 mg, dr =
82/18); *H NMR (500 MHz, CDCls) (ppm) major : & 7.93 (d, J = 9.0 Hz, 2H, ArH), 7.82 (d, J = 7.5 Hz, 2H,
Ph), 7.64 (d, J = 8.0 Hz, 2H, ArH, 7.33 (t, J = 7.5 Hz, 2H, Ph), 7.27 (t, J = 7.5 Hz, 1H, Ph), 7.12 (d, J = 8.0 Hz,
2H, ArH), 6.94 (s, 1H, imidazole), 6.92 (d, J = 9.0 Hz, 2H, ArH), 6.79 (s, 1H, imidazole), 5.31 (q, J = 5.0 Hz,
1H, COCH), 3.85 (s, 3H, NCHs), 3.66 (s, 3H, OCHs), 3.37 (dd, J = 14 Hz, 5.0 Hz, 1H, CHCH,), 3.01 (dd, J = 14
Hz, 5.0 Hz, 1H, CHCH,), 2.48 (s, 3H, COCHjs); minor : 6 8.07 (d, J = 9.0 Hz, 2H, ArH), 7.72 (d, J = 6.5 Hz, 2H,
Ph), 7.62 (d, J = 8.0 Hz, 2H, ArH), 7.29-7.24 (m, 3H, Ph), 7.17 (d, J = 8.0 Hz, 2H, ArH), 7.17 (s, 1H,
imidazole), 7.02 (d, J = 9.0 Hz, 2H, ArH), 6.91 (s, 1H, imidazole), 5.27 (dd, J = 7.0 Hz, 6.5 Hz, 1H, COCH),
3.90 (s, 3H, NCH;s), 3.78 (s, 3H, OCH3), 3.37 (dd, J = 14 Hz, 6.5 Hz, 1H, CHCH,), 3.22 (dd, J = 14 Hz, 7.0 Hz,
1H, CHCH.), 2.48 (s, 3H, COCH;); 13C NMR (125 MHz, CDCls) major : 6 197.9, 191.5, 177.3, 163.2, 160.5,
143.7, 143.2, 135.9, 135.1, 130.1, 129.5, 129.4, 128.5, 128.4, 128.1, 127.3, 126.9, 118.0, 114.0, 74.8,
56.8, 55.5, 35.9, 33.6, 26.6; minor : 6 198.0, 191.4, 178.4, 163.3, 160.3, 144.5, 142.8, 137.3, 134.9, 130.1,
129.6, 129.5, 128.4, 128.3, 127.9, 127.3, 126.6, 118.5, 114.2, 74.1, 56.2, 55.6, 36.0, 34.4, 26.6; IR (KBr)
1813, 1678, 1651, 1609, 1512, 1447, 1408, 1308, 1261, 1157, 1069, 1030, 984, 907, 841, 702 cm™;
HRMS (ESI, H) m/z calc’d for C31H2sN30s (M + H)* 522.2023, found 522.2022.

MeO
2-(4-methoxyphenyl)-4-(1-(1-methyl-1H-imidazol-2-yl)-1-oxo-2-phenylpropan-2-yl)-4-phenyloxazol-

5(4H)-one (3ap): (Diastereomixture, Temperature = 80 °C, White solid, n-Hexane/Acetone = 9/1 to 4/1,
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47% yield, 47.7 mg, dr = 53/47); 'H NMR (500 MHz, CDCl3) & 8.07 (d, J = 6.5 Hz, 2H, ArH, minor), 8.00 (d, J
= 7.0 Hz, 2H, ArH, major), 7.25-7.06 (m, 16H, diastereomers), 6.99-6.94 (m, 8H, diastereomers), 6.90 (s,
1H, imidazole, major), 6.83-6.82 (m, 2H, diastereomers), 6.78 (s, 1H, imidazole, minor), 3.90-3.86 (m,
12H, diastereomers), 2.37 (s, 3H, COCCHs, major), 2.23 (s, 3H, COCCHs;, minor); 3C NMR (125 MHz,
CDCl3) & 193.3, 192.3, 178.6, 178.0, 162.9, 162.8, 159.8, 159.6, 141.0, 140.8, 138.4, 137.4, 135.7, 134.6,
129.9, 129.8, 129.1, 129.0, 129.0, 128.9, 128.0, 127.9, 127.5, 127.2, 127.0, 126.9, 126.8, 126.5, 126.1,
125.8, 119.4, 119.3, 114.0, 114.0, 76.3, 75.6, 65.3, 64.6, 55.5, 55.5, 37.0, 36.9, 20.5, 18.8; IR (KBr) 1802,
1659, 1609, 1578, 1512, 1393, 1308, 1258, 1153, 1107, 1030, 968, 914, 891, 841, 733, 706 cm™; HRMS
(ESI, H) m/z calc’d for CagH26N304 (M + H)* 480.1918, found 480.1917.

MeO o)

MeO Cl
3-(2-(4-methoxyphenyl)-5-oxo-4-phenyl-4,5-dihydrooxazol-4-yl)-4-(1-methyl-1H-imidazol-2-yl)-4-
oxobutyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetate (3aq): (yellow solid, n-
Hexane/Acetone = 4/1 to 3/1, 64% vyield, 98.8 mg, dr = 82/18); *H NMR (500 MHz, CDCl3) major : 6 7.88
(d, J=9.0 Hz, 2H, ArH), 7.77 (d, J = 7.0 Hz, 2H, ArH), 7.67 (d, J = 8.5 Hz, 2H, ArH), 7.47 (d, J = 8.5 Hz, 2H,
ArH), 7.34 (t, J = 7.0 Hz, 2H, ArH), 7.28 (t, J = 7.0 Hz, 1H, ArH), 7.06 (s, 1H, imidazole), 6.95 (s, 1H,
imidazole), 6.91--6.88 (m, 4H, ArH), 6.66 (dd, J = 9.0 Hz, 2.5 Hz, 1H, ArH), 5.01 (dd, J = 11 Hz, 3.5 Hz, 1H,
COCH), 3.91 (t, J = 6.5 Hz, 2H, OCH,CH,), 3.84 (s, 3H, NCH3), 3.83 (s, 3H, OCH3s), 3.76 (s, 3H, OCHs), 3.45
(d, J = 4.0 Hz, 2H, COCH,), 2.41-2.34 (m, 1H, CHCH.), 2.28 (s, 3H, ArCHs), 2.07-2.03 (m, 1H, CHCH.);
minor : 6 8.05 (d, J = 9.0 Hz, 2H, ArH), 7.75 (d, J = 6.5 Hz, 2H, ArH), 7.65 (d, J = 8.5 Hz, 2H, ArH), 7.45 (d, J
= 7.5 Hz, 2H, ArH), 7.37-7.30 (m, 3H, ArH), 7.10 (s, 1H, imidazole), 7.00-6.97 (m, 3H, ArH), 6.87-6.85 (m,
3H, imidazole, ArH), 6.64 (dd, J = 9.0 Hz, 2.5 Hz, 1H, ArH), 4.89 (dd, J = 7.0 Hz, 4.5 Hz, 1H, COCH), 4.14-
4.04 (m, 2H, OCH,CH,), 3.90 (s, 3H, NCH3s), 3.88 (s, 3H, OCH3), 3.79 (s, 3H, OCH3s), 3.42 (d, J = 4.0 Hz, 2H,
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COCHs), 2.46-2.39 (m, 1H, CHCH,), 2.29-2.22 (m, 4H, ArCHs, CHCH,); 13C NMR (125 MHz, CDCls) major : &
191.9, 177.1, 170.3, 168.3, 163.2, 160.5, 156.1, 143.3, 139.2, 135.9, 135.8, 134.0, 131.2, 130.8, 130.7,
130.0, 129.8, 129.1, 128.6, 128.5, 127.8, 126.9, 118.1, 114.9, 114.0, 112.5, 111.9, 101.2, 74.9, 62.7, 55.8,
55.5, 53.5, 36.1, 30.0, 26.7, 13.3; minor : §191.9, 178.8, 170.4, 168.3, 163.2, 160.5, 156.0, 142.5, 139.2,
137.7, 135.9, 133.9, 131.2, 130.7, 130.7, 130.1, 129.6, 129.1, 128.7, 128.6, 127.6, 126.5, 118.5, 114.9,
114.2,112.5, 111.8, 101.1, 74.1, 63.0, 55.7, 55.5, 53.1, 36.3, 29.9, 27.8, 13.4; IR (neat) 2361, 1809, 1712,
1668, 1647, 1607, 1510, 1431, 1408, 1323, 1292, 1256, 1171, 1092, 1045, 1013, 991, 908, 889, 841, 727,
702, 648 cm%; HRMS (ESI, H) m/z calc’d for C43HssCIN4Os (M + H)* 773.2373, found773.2220.

MeO
Me—~ s
N=
—N
Me>JO
Me

3-(2-(4-methoxyphenyl)-5-oxo-4-phenyl-4,5-dihydrooxazol-4-yl)-4-(1-methyl-1H-imidazol-2-yl)-4-

oxobutyl 2-(3-cyano-4-isobutoxyphenyl)-5-methylthiazole-4-carboxylate (3ar): (white solid, n-
Hexane/Acetone = 9/1 to 4/1, 69% vyield, 97.8 mg, dr = 84/16); *H NMR (500 MHz, CDCl3) major : 6 8.13
(d, J = 2.5 Hz, 1H, ArH), 8.05 (dd, J = 7.0 Hz, 2.0 Hz, 1H, ArH), 7.88 (d, / = 9.0 Hz, 2H, ArH), 7.83 (d, /= 7.5
Hz, 2H, Ph), 7.39 (t, J = 7.5 Hz, 2H, Ph), 7.32 (t, J = 7.5 Hz, 1H, Ph), 7.08 (s, 1H, imidazole), 7.01 (d, J = 9.0
Hz, 1H, ArH), 6.91-6.89 (m, 3H, ArH, imidazole), 5.07 (dd, J = 11 Hz, 8.5 Hz, 1H, COCH), 4.19-4.10 (m, 2H,
ArOCH,), 3.90 (d, J = 6.5 Hz, 2H, CO,CH>), 3.84 (s, 3H, NCH3), 3.71 (s, 3H, OCHs), 2.64 (s, 3H, ArCHjs), 2.54-
2.47 (m, 1H, COCHCHs,), 2.24-2.15 (m, 2H, COCHCH., CH(CHs),), 1.10 (d, J = 6.5 Hz, 6H, CH(CH)2); minor :
68.13 (d, /= 2.0 Hz, 1H, ArH), 8.09 (d, J = 9.0 Hz, 2H, ArH), 8.05 (dd, J = 9.0 Hz, 2.5 Hz, 1H, ArH), 7.80 (d, J
= 7.5 Hz, 2H, Ph), 7.38 (t, J = 7.5 Hz, 2H, Ph), 7.32 (t, J = 7.5 Hz, 1H, Ph), 7.11 (s, 1H, imidazole), 7.03-7.00
(m, 3H, ArH), 6.97 (s, 1H, imidazole), 4.95 (dd, J = 6.5 Hz, 5.0 Hz, 1H, COCH), 4.33-4.24 (m, 2H, ArOCH.),
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3.91-3.89 (m, 5H, CO,CH,, NCHs), 3.85 (s, 3H, OCHs), 2.65 (s, 3H, ArCHs), 2.57-2.51 (m, 1H, COCHCH,),
2.42-2.17 (m, 1H, COCHCH,), 2.21 (seq, J = 6.5 Hz, 1H, CH(CHs),), 1.09 (d, J = 6.5 Hz, 6H, CH(CHs),); 3C
NMR (125 MHz, CDCls) major : & 191.8, 177.0, 167.0, 163.2, 162.5, 161.3, 161.1, 160.5, 143.2, 136.0,
132.4, 132.0, 130.0, 129.9, 128.7, 128.5, 127.7, 126.9, 126.0, 121.6, 118.1, 115.4, 114.0, 112.7, 103.0,
75.7, 75.0, 63.2, 55.5, 54.0, 36.0, 28.2, 26.8, 19.1, 17.4; minor : & 191.8, 178.8, 167.0, 163.3, 162.5,
161.5, 161.0, 160.5, 142.6, 137.7, 132.4, 132.0, 130.1, 129.7, 128.7, 128.6, 127.4, 126.5, 126.0, 121.7,
118.6, 115.4, 114.2, 112.6, 103.0, 75.7, 74.2, 63.4, 55.5, 53.2, 36.2, 28.2, 27.9, 19.1, 17.4; IR (neat) 1809,
1734, 1668, 1647, 1607, 1512, 1477, 1406, 1319, 1258, 1223, 1169, 1088, 1067, 1030, 1015, 908, 839,
727, 702 cm™; HRMS (ESI, H) m/z calc’d for CaoH3sNs05S (M + H)* 732.2486, found732.2365.

Benzylation of 2s using KO'Bu and Benzyl bromide

O Me O Me
\) KO'Bu (1.0 equiv) H N H N
|
BnBr (1.7 equw) NJ l\}J
Bn Bn Bn
EtO\H)\H/O EtO%(O

O o 0 0
55% 16%

To a solution of ethyl (4-(1-methyl-1H-imidazol-2-yl)-4-oxobutyl) malonate (2s) (1.0 equiv.) in dry THF
(0.20 M) under argon atmosphere was added potassium tert-butoxide (1.0 equiv.) in dry THF (0.20 M) at
0 °C. The cooling bath was removed and the reaction mixture was stirred at room temperature. After 2 h,
the mixture was again cooled to 0 °C and benzyl bromide (1.7 equiv.) was added. The cooling bath was
removed and the reaction mixture was stirred for 1 h at room temperature. After removal of solvent

under reduced pressure, the residue was purified by silica gel flash chromatography.

MeO
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Ethyl(3-(2-(4-methoxyphenyl)-5-oxo-4-phenyl-4,5-dihydrooxazol-4-yl)-4-(1-methyl-1H-imidazol-2-yl)-4-
oxobutyl) malonate (3as): (White solid, n-Hexane/Acetone = 9/1 to 4/1, 74% yield, 81.0 mg, dr = 83/17);
1H NMR (500 MHz, CDCls) major : & 7.89 (d, J = 9.0 Hz, 2H, ArH), 7.80 (d, J = 7.5 Hz, 2H, Ph), 7.39 (t, J =
7.5 Hz, 2H, Ph), 7.33 (t, J = 7.5 Hz, 1H, Ph), 7.15 (s, 1H, imidazole), 7.00 (s, 1H, imidazole), 6.91 (d, J = 9.0
Hz, 2H, ArH), 4.97 (dd, J = 10 Hz, 2.5 Hz, 1H, COCH), 4.15 (q, J = 7.0 Hz, 2H, OCH,CHs), 3.99-3.90 (m, 2H,
OCH,CH,), 3.84 (s, 3H, NCHs), 3.80 (s, 3H, OCH3), 3.14 (s, 2H, COCH,CO), 2.39-2.32 (m, 1H, CHCH,), 2.10-
2.04 (m, 1H, CHCH), 1.24 (t, J = 7.0 Hz, 3H, OCHCHs); minor : & 8.08 (d, J = 9.0 Hz, 2H, ArH), 7.77 (d, J =
7.0 Hz, 2H, Ph), 7.38 (t, J = 7.0 Hz, 2H, Ph), 7.34 (t, J = 7.0 Hz, 1H, Ph), 7.15 (s, 1H, imidazole), 7.05-7.00
(m, 3H, imidazole, ArH), 4.83 (dd, J = 6.5 Hz, 4.5 Hz, 1H, COCH), 4.22-4.08 (m, 4H, OCH,CHs, OCH,CH,),
3.91 (s, 3H, NCHs), 3.90 (s, 3H, OCHs), 3.12 (d, J = 2.0 Hz, 2H, COCH,CO), 2.50-2.43 (m, 1H, CHCH,), 2.27-
2.20 (m, 1H, CHCH.), 1.23 (t, J = 7.0 Hz, 3H, OCH,CH3); 33C NMR (125 MHz, CDCl3) major : § 191.7, 177.1,
166.4, 166.2, 163.1, 160.5, 143.0, 135.9, 130.1, 129.9, 128.7, 128.5, 127.9, 126.9, 118.1, 114.0, 74.7,
63.3, 61.5, 55.5, 53.6, 41.3, 36.2, 26.5, 14.1; minor : & 191.7, 178.9, 166.4, 166.2, 163.2, 160.5, 142.3,
137.7, 130.1, 129.6, 128.7, 128.6, 127.5, 126.5, 118.6, 114.2, 74.0, 63.5, 61.4, 55.5, 53.2, 41.3, 36.2,
27.6, 14.0; IR (neat) 1811, 1749, 1730, 1667, 1647, 1607, 1512, 1406, 1325, 1256, 1171, 1150, 1028, 912,
889, 841, 731, 702, 648, 604, 563 cm™%; HRMS (ESI, H) m/z calc’d for Cy9H30N30s (M + H)* 548.2027, found

0
phQ  Me
MeN N
\\>
Me N /

1-methyl-3-(1-(1-methyl-1H-imidazol-2-yl)-1-oxopropan-2-yl)-3-phenylindolin-2-one  (5ab): (White

548.1988.

solid, n-Hexane/Acetone = 4/1 to 2/1, 57% yield, 41.0 mg, dr = 68/32); *H NMR (500 MHz, CDCl3) major :
§7.58 (d, J = 7.5 Hz, 2H, ArH), 7.49 (d, J = 7.5 Hz, 1H, ArH), 7.41 (t, J = 7.5 Hz, 1H, ArH), 7.31-7.23 (m, 3H,
ArH), 7.17 (t, J = 7.5 Hz, 1H, ArH), 7.15 (s, 1H, imidazole), 6.95 (d, J = 7.5 Hz, 1H, ArH), 6.93 (s, 1H,
imidazole), 5.13 (q, J = 7.5 Hz, 1H, COCH), 3.77 (s, 3H, NCHs), 3.14 (s, 3H, NCHs), 1.52 (d, J = 7.5 Hz, 3H,
CHCH;s); minor : 6 7.78 (d, J = 7.0 Hz, 1H, ArH), 7.52 (d, J = 7.5 Hz, 2H, ArH), 7.26-7.22 (m, 3H, ArH), 7.18-
7.14 (m, 2H, ArH, imidazole), 7.04 (t, J = 7.5 Hz, 1H, ArH), 6.93 (s, 1H, imidazole), 6.84 (d, J = 8.0 Hz, 1H,
ArH), 5.34 (q, /= 7.0 Hz, 1H, COCH), 3.74 (s, 3H, NCHs), 3.29 (s, 3H, NCH;s), 1.24 (d, J = 7.0 Hz, 3H, CHCH;);
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13C NMR (125 MHz, CDCls) major : & 193.2, 178.3, 144.6, 142.0, 138.1, 130.5, 129.1, 128.5, 128.1, 127.7,
127.6, 126.8, 126.4, 121.7, 108.5, 57.1, 50.6, 36.2, 26.5, 14.6; minor : & 193.5 177.8, 144.0, 142.7, 138.9,
130.8, 129.1, 128.4, 128.4, 128.1, 127.2, 127.1, 126.7, 122.2, 107.9, 57.6, 48.8, 36.0, 26.5, 14.1; IR (KBr)
1692, 1678, 1674, 1611, 1493, 1470, 1404, 1366, 1356, 1157, 1138, 1078, 974, 914, 908, 795, 758, 746,
729, 721, 700, 687, 660, 646, 621, 613, 598, 544, 532, 498, 488 cm™; HRMS (ESI, H) m/z calc’d for
Ca2H22N30; (M + H)* 360.1707, found 360.1707.

0]
phQ  Me
0 N
WV
Me N /
3-(1-(1-methyl-1H-imidazol-2-yl)-1-oxopropan-2-yl)-3-phenylbenzofuran-2(3H)-one (5bb):

(Diastereomixture, White solid, n-Hexane/EtOAc = 20/1 to 9/1 to 4/1, 48% yield, 33.3 mg, dr = 51/49); *H
NMR (500 MHz, CDCl5) 6 7.62 (d, J = 7.5 Hz, 1H, ArH, minor), 7.57-7.53 (m, 5H, diastereomers), 7.44 (t, J
= 7.5 Hz, 1H, ArH, minor), 7.35-7.23 (m, 9H, diastereomers), 7.16-7.15 (m, 2H, diastereomers), 7.13-7.07
(m, 2H, diastereomers), 6.98-6.97 (m, 2H, diastereomers), 5.24 (q, J = 7.5 Hz, 1H, COCH, major), 5.02 (q,
J=7.5Hz, 1H, COCH, minor), 3.83 (s, 3H, NCH3, minor), 3.78 (s, 3H, NCH3, major), 1.59 (d, J = 7.5 Hz, 3H,
CHCH3, minor), 1.37 (d, J = 7.5 Hz, 3H, CHCH3, major); 3C NMR (125 MHz, CDCl3) 6 192.8, 192.5, 178.0,
176.9, 154.0, 153.2, 141.9, 141.6, 137.4, 136.7, 130.3, 129.4, 129.3, 128.9, 128.9, 128.8, 128.8, 128.8,
128.2, 127.7, 127.6, 127.5, 127.2, 126.8, 126.6, 125.5, 124.0, 123.5, 111.1, 110.7, 56.1, 56.0, 52.6, 50.3,
36.3, 36.1, 14.3, 14.2; IR (KBr) 1794, 1670, 1618, 1497, 1476, 1460, 1402, 1369, 1288, 1233, 1155, 1138,
1115, 1063, 1036, 1020, 974, 908, 872, 775, 754, 731, 696, 669, 658, 646, 638, 629, 619, 592, 575, 525,
498, 488, 449 cm™%; HRMS (ESI, H) m/z calc’d for C21H19N203 (M + H)*347.1390, found 347.1390.

6. Transformation of the Products
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? Ph //\>
WN

MeO \
O~_NH O Me

OMe

methyl 2-(4-methoxybenzamido)-4-(1-methyl-1H-imidazol-2-yl)-4-oxo-2-phenylbutanoate (6aa)’: A
flame-dried Schlenk equipped with a magnetic stirring bar was filled with argon, and charged with 2-(4-
methoxyphenyl)-4-(2-(1-methyl-1H-imidazol-2-yl)-2-oxoethyl)-4-phenyloxazol-5(4H)-one  (3aa, 0.10
mmol, 1.0 equiv.), (+)-10-camphorsulfonic acid (10 umol, 0.10 equiv.), MeOH (0.15 mmol, 1.5 equiv.) and
dichloromethane (0.50 mL, 0.20 M). The mixture was stirred at room temperature for 24 h, and diluted
with EtOAc. Then the diluted solution was washed with sat. NaHCO3; aq and brine. After evaporation of
the organic solvent under reduced pressure, the resultant mixture was purified by silica gel flash
chromatography to obtain 6aa. (White solid, n-Hexane/EtOAc = 2/1, 37.0 mg, 88% yield); *H-NMR (500
MHz, CDCls) & 8.06 (s, 1H, NH), 7.80 (d, J = 9.0 Hz, 2H, ArH), 7.60 (d, J = 8.5 Hz, 2H, Ph), 7.34 (t, J = 8.5 Hz,
2H, Ph), 7.28 (t, J = 8.5 Hz, 1H, Ph), 7.16 (s, 1H, imidazole), 6.99 (s, 1H, imidazole), 6.91 (d, J = 9.0 Hz, 2H,
ArH), 5.20 (d, J = 19 Hz, 1H, COCH.), 4.39 (d, J = 19 Hz, 1H, COCH), 3.91 (s, 3H, NCHs), 3.84 (s, 3H, OCHs),
3.73 (s, 3H, OCH;); 3C NMR (125 MHz, CDCl;) 6 189.5, 173.3, 165.1, 162.3, 142.5, 138.5, 129.5, 129.0,
128.6, 128.0, 127.1, 126.9, 126.0, 113.7, 62.5, 55.4, 53.4, 43.3, 36.0; IR (KBr) 3421, 1740, 1674, 1605,
1524, 1489, 1447, 1412, 1296, 1258, 1215, 1180, 1157, 1026, 999, 768 cm-%; HRMS (ESI, H) m/z calc’d for
C23H24N305 (M + H)* 422.1710, found 422.1710.

OMe
4-methoxy-3-(4-methoxybenzamido)-4-oxo-3-phenylbutanoic acid (7aa)>®: A flame-dried Schlenk
equipped with a magnetic stirring bar was filled with argon, and charged with methyl 2-(4-

methoxybenzamido)-4-(1-methyl-1H-imidazol-2-yl)-4-oxo-2-phenylbutanoate (6aa, 0.20 mmol, 1.0
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equiv.), activated MS4A (100.0 mg) and CHsCN (2.0 mL, 0.10 M). The suspension was stirred for 2h and
then methyl trifluoromethanesulfonate (0.30 mmol, 1.5 equiv.) was added. After stirring for 0.5 h, H,O
(20 mmol, 100 equiv.) and DBU (0.30 mmol, 1.5 equiv.) were added. After stirring for 1 h, the mixture
was filtrated through a short plug of Celite. After evaporation of the organic solvent under reduced
pressure, the resultant mixture was purified by silica gel flash chromatography to obtain 7aa. (White
solid, n-Hexane/EtOAc/AcOH = 16/4/1, 49.0 mg, 68% yield); *H NMR (500 MHz, DMSO-ds) 6 8.36 (s, 1H,
NH), 7.82 (d, J = 9.0 Hz, 2H, ArH), 7.53 (d, J = 7.5 Hz, 2H, Ph), 7.37 (t, J = 7.5 Hz, 2H, Ph), 7.31 (t, J = 7.5 Hz,
1H, Ph), 7.03 (d, J = 9.0 Hz, 2H, ArH), 3.83 (s, 3H, OCHs), 3.71 (d, J = 17 Hz, 1H, COCH.), 3.62-3,59 (m, 4H,
COCH,, OCHs); 13C NMR (125 MHz, DMSO-dg) 6 172.3, 171.9, 165.4, 162.4, 138.9, 129.6, 128.8, 128.2,
126.6, 126.5, 114.2, 63.1, 55.9, 53.4, 39.1; IR (KBr) 3403, 3017, 2963, 2920, 2839, 1740, 1609, 1574,
1535, 1501, 1439, 1331, 1308, 1258, 1242, 1200, 1165, 1134, 1069, 1030, 899, 853, 768, 729, 702cm™;
HRMS (ESI, H) m/z calc’d for C19H20NOg (M + H)* 358.1285, found 358.1285.

(0]
Ph O
(0] PO

—N Ph

Iz

MeO
N-benzyl-2-(2-(4-methoxyphenyl)-5-oxo-4-phenyl-4,5-dihydrooxazol-4-yl)acetamide (8aa)>*®: To a
solution of 4-methoxy-3-(4-methoxybenzamido)-4-oxo-3-phenylbutanoic acid (7aa, 0.10 mmol, 1.0
equiv.) in THF (2.5 mL, 0.040 M) under argon atmosphere was added benzylamine (0.18 mmol, 1.8
equiv.), 1-hydroxybenzotriazole monohydrate (0.12 mmol, 1.2 equiv.) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.18 mmol, 1.8 equiv.) at 0 °C. The cooling bath was removed and the
reaction mixture was stirred at room temperature. After stirring for 20 h, the reaction mixture was
added EtOAc and, the mixture washed with 1 N HCl aq, sat. NaHCO3 aqg and brine. The combined organic
layers were dried over Na,SO, and filtered. After evaporation of the organic solvent under reduced
pressure, the resultant mixture was purified by silica gel flash chromatography to obtain 8aa. (White
solid, n-Hexane/EtOAc =2/1, 24.0 mg, 57% yield); *H NMR (500 MHz, CDCl3) 6 7.76 (d, J = 9.0 Hz, 2H,
ArH), 7.42-7.37 (m, 5H, Ph), 7.34-7.25 (m, 5H, Ph), 6.93 (d, J = 9.0 Hz, 2H, ArH), 6.71 (s, 1H, NH), 4.83 (d, J
=14 Hz, 1H, COCH,), 4.76 (d, J = 14 Hz, 1H, COCH,), 3.85 (s, 3H, OCHs), 3.67 (d, J = 18 Hz, 1H, PhCH;), 3.38
(d, J = 18 Hz, 1H, PhCH3); 3C NMR (125 MHz, CDCl5) 6 176.0, 173.7, 166.7, 162.9, 138.0, 135.4, 129.6,
129.3, 129.1, 128.6, 128.2, 127.8, 125.6, 124.9, 113.9, 63.0, 55.5, 42.8, 42.5; IR (KBr) 1709, 1632, 1497,
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1397, 1258, 1177 cm™; HRMS (ESI, H) m/z calc’d for CasH23N204 (M + H)* 415.1652, found 415.1652.

OMe

dimethyl 2-(4-methoxybenzamido)-2-phenylsuccinate (9aa)>®: A flame-dried Schlenk equipped with a
magnetic stirring bar was filled with argon, and charged with 2-(4-methoxyphenyl)-4-(2-(1-methyl-1H-
imidazol-2-yl)-2-oxoethyl)-4-phenyloxazol-5(4H)-one (3aa, 0.10 mmol, 1.0 equiv.), activated MS4A (50.0
mg) and CHs;CN (1.0 mL, 1.0 M). The suspension was stirred for 2h and then methyl
trifluoromethanesulfonate (0.15 mmol, 1.5 equiv.) was added. After stirring for 0.5 h, MeOH (1.0 mmol,
10 equiv.) and DBU (0.3 mmol, 3.0 equiv.) were added. After stirring for 1h, the mixture was filtrated
through a short plug of Celite. After evaporation of the organic solvent under reduced pressure, the
resultant mixture was purified by silica gel flash chromatography to obtain 9aa. (White solid, n-
Hexane/EtOAc = 2/1, 33.0 mg, 89% yield); *H NMR (500 MHz, CDCl3) 6 7.88 (s, 1H, NH), 7.80 (d, J = 9.0
Hz, 2H, ArH), 7.47 (d, J = 7.5 Hz, 2H, Ph), 7.35 (t, J = 7.5 Hz, 2H, Ph), 7.30 (t, J = 7.5 Hz, 1H, Ph), 6.93 (d, J =
9.0 Hz, 2H, ArH), 4.21 (d, J = 17 Hz, 1H, COCH,), 3.85 (s, 3H, OCHs), 3.75 (s, 3H, OCHs), 3.73 (d, J = 17 Hz,
1H, COCH,), 3.64 (s, 3H, OCHs); 3C NMR (125 MHz, CDCls) 6 172.6, 171.4, 165.4, 162.4, 138.1, 129.0,
128.8, 128.2, 126.5, 125.6, 113.8, 62.9, 55.5, 53.4, 51.9, 38.1; IR (KBr) 3421, 2955, 1740, 1659, 1605,
1578, 1524, 1489, 1439, 1343, 1300, 1258, 1238, 1184, 1157, 1107, 1069, 1030, 976, 895, 852, 802, 768,
729 cm™%; HRMS (ESI, H) m/z calc’d for Ca0H22NOg (M + H)* 372.1442, found 372.1442.
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7.Mechanistic Study

Homo-Coupling Dimer Formation (Scheme 6)

o FeClz (10 mol%) 0 O
Ph DMAP (10 mol%) Ph
oJ\fH DTBP (1.6 eq) o
)=N MS4A, PhCI J=N PhN_<PMP
PMP 60 °C, 2 h PMP
1a 10a: 96% yield

A 20 mL shlenk flask equipped with a magnetic stirring bar and 3-way glass stopcock was charged with
4A crushed molecular sieves (MA 4A 100.0 mg) and flamed-dried under vacumm. After cooling down to
room temperature, azlactone 1a (0.10 mmol, 1.0 equiv.), FeCls (10 pmol, 10 mol%), DMAP (10 umol, 10
mol%) were added followed by the addition of chlorobenzene (0.20 mL, 0.50 M). Then DTBP (30 uL, 1.6
equiv.) was added to the reaction mixture. The mixture was stirred under Ar at 60 °C for 2 h and diluted
with EtOAc. The diluted solution was filtered through silica short column and washed with EtOAc. After
evaporation of the organic solvent under reduced pressure, the resultant mixture was purified by silica

gel flash chromatography to obtain homo-coupling dimer (10a).

2,2'-bis(4-methoxyphenyl)-4,4'-diphenyl-[4,4'-bioxazole]-5,5'(4H,4'H)-dione  (10a): CAS Registry
Number 99553-83-0; (Diastereomixture dr = 3/1, Brown solid, n-Hexane/EtOAc = 4/1, 51.0 mg, 96%
yield); *H-NMR (500 MHz, CDCls) 6 7.94 (d, J = 9.0 Hz, 4H, ArH, minor), 7.83 (d, J = 9.0 Hz, 4H, ArH,
major), 7.69 (d, J = 7.0 Hz, 4H, Ph, minor), 7.44 (d, J = 7.5 Hz, 4H, Ph, major), 7.35-7.22 (m, 12H,
diastereomers), 6.95 (d, J = 9.0 Hz, 4H, ArH, minor), 6.84 (d, J = 9.0 Hz, 4H, ArH, major), 3.87 (s, 6H, OCHs3,
minor), 3.81 (s, 6H, OCHs, major); *C NMR (125 MHz, CDCl5) & 174.2, 173.6, 163.45, 163.37, 162.1,
161.1, 132.0, 131.3, 130.2, 130.0, 128.97, 128.92, 128.7, 128.5, 128.2, 127.5, 127.3, 117.8, 117.5,
114.14, 114.07, 55.5, 55.4.

FeCls (5.0 mol%)

y 0 N')"e DMAP (5.0 mol%) fﬁ“ i ,Lyle
% DTBP (0.8 eq) NM
S4A, PhCI
60 °C,2h

2a 11a: not detected

A 20 mL shlenk flask equipped with a magnetic stirring bar and 3-way glass stopcock was charged with

4A crushed molecular sieves (MA 4A 100.0 mg) and flamed-dried under vacumm. After cooling down to
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room temperature, FeCls (10 umol, 5 mol%), DMAP (10 umol, 5 mol%) were added followed by the
addition of chlorobenzene (0.20 mL, 1.0 M) and acylimidazole 2a (0.20 mmol. 1.0 equiv). Then DTBP (30
uL, 0.8 equiv.) was added to the reaction mixture. The mixture was stirred under Ar at 60 °C for 2 h and
diluted with EtOAc. The diluted solution was filtered through silica short column and washed with EtOAc.
After evaporation of the organic solvent under reduced pressure, TLC and 'H-NMR analysis were

conducted. However, no homo-coupling dimer (11a) was detected.

o)
o O FeCl3 (20 mol%) o o
WO HQJ\(NMG DMAP (20 mol%) O)Sih/u\/rzﬁe
Q — * DTBP (3.3 eq
_ N—< \ p ( ) N >:N \
N Ph ! )
PMP PMP MS4A, PhCI PMP
60 °C, 2 h _
10a 2a 3aa: 71% yield

A 20 mL shlenk flask equipped with a magnetic stirring bar and 3-way glass stopcock was charged with
4A crushed molecular sieves (MA 4A 100.0 mg) and flamed-dried under vacumm. After cooling down to
room temperature, homo-coupling dimer (10a) (0.050 mmol, 1.0 equiv.), FeCls (10 umol, 20 mol%),
DMAP (10 umol, 20 mol%) were added followed by the addition of chlorobenzene (0.20 mL, 0.25 M) and
acylimidazole (0.20 mmol, 4.0 equiv.). Then DTBP (30 pL, 3.3 equiv.) was added to the reaction mixture.
The mixture was stirred under Ar at 60 °C for 2 h and diluted with EtOAc. The diluted solution was
filtered through silica short column and washed with EtOAc. After evaporation of the organic solvent
under reduced pressure, yield of 3aa was determined by 'H NMR analysis using 1,2,4,5-

tetramethylbenzene as an internal standard.

Control Experiments

We performed a series of control experiments to gain preliminary mechanistic insight. In the absence of
DTBP, coupling product 10a was obtained in only an equimolar amount of the catalyst. On the other
hand, 100 mol% of FeCls; and DMAP delivered 10a in quantitative yield, suggesting that FeCls/DMAP
catalyzes the formation of 10a and DTBP serves as an oxidant of the iron catalyst for the participation in
the catalytic cycle. When FeCl; and DMAP were omitted, 10a was not produced. A similar tendency was

observed in the control experiments using 10a with 2a.
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FeCls (10 mol%)

o DMAP (10 mol%) 0o
o)J}L DTBP (1.6 eq) WO
N MS4A U N=(
BMP PhCI NPh™ “oup
60 °C,2h PMP .
1a : 10a: 96% yield

without DTBP: 10% vyield
100 mol% FeCls/DMAP, without DTBP: 99% yield
without FeCls/DMAP: trace

FeCl; (20 mol%)

0
DMAP (20 mol%)
Ph O Me
DTBP 3.3 ,
w Jgr Bsed k
J MS4A

PhCI )=N W

- PMP
10a 60°C,2h 3aa: 71% yield
without DTBP: 17% yield
200 mol% FeCly/DMAP, without DTBP: ~ 55% yield

without FeCls/DMAP:  Not detected
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8. Full Optimization Study

Table S1. Initial Study using Stoichiometric Amount of Metal

O 0 Me metal (2.0 eq) o Me

Ph / additive (2.0 e
O&H + H\)J\(N (20eq) Q N
|

= )RR L

PMP PMP
1a 2a 3aa
2.0eq

entry?@ metal additive 3aa 4aa

1 CuCl, none N.D. 88%

2 CuCl none N.D. 46%

3 FeCls none 3% 71%

4 FeCl, none N.D. 43%

5 FeCl,; DMAP 43% 27%

6 FeCls PPh N.D. 78%

@Determined by 'H NMR analysis and intertnal standard
substance 1,2,4,5-tetramethylbenzene.
PMP = p-methoxyphenyl, N.D. = not detected.
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Table S2. Screening of Oxidant

Ph O Me  DMAP (10 mol%) Ph O Me
1) + HJJ\KN oxidant (1.6 eq) o) N
_ H _
)=N 1 ) " wsaa pno )=N W
PMP 60°C,2h PMP
2a
1a 3.0eq 3aa
entry?@ oxidant 3aa 4aa
{ /O\
1 Bu™ OH 9% —b
TBHP
Me MePh
Ph O. )< .
2 \|/ 0" Me 19% 56% entry?@ oxidant 3aa 4aa
Me 0
oer Ph)J\o’o‘fB
5 U ND. —b
t /O\O,tBU
3 Bu 72%  N.D. TBPB
DTBP
O 6 0, ND. —b
Cl _OH
@)
4 N.D. 60%
mCPBA 7 H,0, N.D.  59%

aDetermined by H NMR analysis and intertnal standard substance 1,2,4,5-tetramethylbenzene.
byield could not be calculated.
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Table S3. Screening of Catalyst

O 0 @]
10 catalyst (10 mol%)
&Ph y Me  DMAP (10 mol%) PR  Me
0 Hoo+ \)K\(N DTBP (1.6 eq) Q N

N NJ MS4A, PhCl pMp):N |\}J

PMP
60 °C,2h
1a 2a 3aa
3.0eq
entry? catalyst 3aa 4aa entry? catalyst 3aa 4aa
2%
1 FeCls raoe N 8 Fe(OAc), N.D. 56%
CuCl )
2 FeCl,  11%  64% o 2 N.D.  50%
0,
3¢ FeBrs 5% 80% 10 Cucl N.D. 68%
[ —d
4 Fe(acac); 2% —d 1 NiCl, N.D.
5 Fe(acac), 17% _d 12 Ni(acac), N.D. —d
6 Fe(OTf); 12% 75% 13 Ni(OAc),«4H,O N.D. —d
’ Fe(OT), 13% 48% 14 CoCly N.D. trace

aDetermined by H NMR analysis and intertnal standard substance
1,2,4,5-tetramethylbenzene. PIsolated yield. “Determined by *H NMR analysis and
intertnal standard substance 1,1,2,2-tetrachloroethane. %Yield could not be calculated.
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Table S4. Screening of Solvent

via a Transient Homocoupling Dimer

(0] FeClz (10 mol%) (0]
Ph O Me DMAP (10 mol%) PhO  Me
o - H\)H/N DTBP (1.6 eq) o) N
)=N I ) 7 wmsaa, solvent )=N ' )
PMP 60°C,2h PMP N
1a 2a 3aa
3.0eq
entry solvent 3aa 4aa entry solvent 3aa 4aa
1 toluene 15% —b 5 CH3CN 26% 48%
2 benzene 60% 20% 6 PhClI 72% N.D.
3 C,oH4Cl, 69% N.D. 7¢ PhCI 8% 64%
4 THF 19% 40%
aDetermined by *H NMR analysis and intertnal standard substance
1,2,4,5-tetramethylbenzene. ®Yield could not be calculated. °Without MS4A.
Table S5. Screening of Temperature
@) o FeCl; (10 mol%) 0]
Ph Me  DMAP (10 mol%) PhO  Me
0 - H\)J\(N DTBP (1.6 eq) o) N
— \ —
)=N ) ™ wmsan, phoi J=N T )
PMP temp. 2 h PMP
1a 2a 3aa
2.0eq
entry? temp. 3aa 4aa
1b rt 6% 42%
2 60 °C 72% N.D.
3 80 °C 70% N.D.
4 100 °C 59% N.D.
5 120 °C 41% N.D.

@Determined by 'H NMR analysis and intertnal
standard substancel,2,4,5-tetramethylbenzene.
bReaction time was 24 h. rt = room temperature.
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Table S6. Screening of Ligand

0] FeClz (10 mol%) (0]
Ph O Me ligand (10 mol%) PhO  Me
0 Ho+ H\)KKN DTBP (1.6 eq) o N
_ \ _
J=N Nj MS4A, PhCI J=N l\}j
PMP 60 °C,2h PMP
2.0eq
entry? ligand 3aa 4aa  entry? ligand 3aa 4aa
NMeZ NMeZ
X X
1 | 72% N.D. | ®
= 5 7 13% 56%
N y
DMAP 0o
DMAPO

N
N
2 % 69% N.D.
| 6 N.D. 60%
N

4-pyrrolidinopyridine N, N-dimethylaniline

X —
| 7 N\
3 N/ 25% 56% 7 N\ 7 N.D. 34%
i N N=
ridine
by 2,2'-bipyridine
N
4 N 28% —b 8 | 9% 78%
Ph
DBU . .
triphenylphosphine
aDetermined by 'H NMR analysis and intertnal
standard substance 1,2,4,5-tetramethylbenzene. 9
bYield could not be calculated. 9 Ph_',a_Ph 35% 48%
Ph

triphenylphosphine oxide
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9. Determination of the Relative Configuration of the Product
The relative configuration of 3af was determined by X-ray crystallographic analysis. Suitable crystals
were grown by diffusion of n-hexane into the methanol solution for 3af. The crystals were mounted on
the CryoLoop with a layer of liquid paraffin and placed in a nitrogen stream at 90 K. All X-ray data were
collected on a Bruker AXS APEX Il diffractometer with graphite-monochromated MoKa. radiation (A =
0.71073 A). The reflection data were collected using the program APEX Il below 146 K. Molecular
structure of 3af with thermal ellipsoids at 50% probability was shown Figure S6. The crystal data and
data collection parameters for 3af were summarized in Table S4. The relative configuration of the other
products was deduced by analogy.

The C-C bond length of 3af was found to be 1.529(6) A. On the other hand, the C-C bond length of 10a
was much more longer (1.608(3) A).2 These results suggested that cross-coupling product would be
more thermodynamically stable than homo-coupling dimer. We also confirmed that no retro-reaction

was observed under standard conditions.

0
Ph JI, pn QO Ph
o o N

0] _ =N |
PMP>:N PhN_<PMP F"V'P>_ o N/

10a 3af
C=C bond length C=C bond length
1.608(3) A 1.529(6) A

Figure S1. X-ray crystallographic structure of 3af and bond length.
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Table S7. Crystal Data and Data Collection Parameters for 3af

empirical formula CasH23N304
formula weight 465.49
crystal system monoclinic
space group P 2:/n

a, A 9.7467(14)
b, A 13.847(2)

c, A 17.025(3)
a, deg. 90

P, deg. 91.185(2)

7, deg. 90

Vv, A; 2297.25

4 4

Dcaicd, 8 CM-3 1.346

u [ Mo-Ka], mm™ 0.71073

T, K 90

0 for data collection, deg. 0.869- 0.964
no. of reflections 5176
unique data (Rint) 0.0227
data / restraints / parameters 5176/0/318
R1 (1>2.00(/)) 0.0866
WR2 (1>2.00(1)) 0.2531

R1 (all data) 0.0925

WR2 (all data) 0.2549
GOF on F? 1.332

Ap, e A-3 0.964-0.869
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GB 0

PC 1.40 _ A v v
| | _ ? A

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
*C NMR
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Current Data Parameters

7.367
7.350

P

— 7.265

—3.997

2.582

1.607

Me

0.006
-0.000

Z=
N2z

20

NAME TKS299TM

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170503

Time 21.19

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG 2g30

TD 65536

SOLVENT CDC13

NS 1

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 292.6 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 500.1730010 MHz

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 w

F2 - Processing parameters

ST 65536

SF 500.1700106 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

[r-rrrrrrr T e T
9

'H NMR

1.960

1.969

2.010

1.996

2.990
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Current Data Tmhm eters _ _ // f/b(“V\\

NAME TKS300cblumn3

EXPNO 21

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170503

Time 21.22

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec

DE 11.00 usec

TE 292.7 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL f1l ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 w

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters

ST 32768

SF 125.7678502 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC _ | 1.40 v

76.761

—39.717
——36.206
—29.842
——26.608

-0.004

Z=
N5

Me

20

210 200 190 180 170 160 150 140 130 120 110 100 90 &80

*C NMR

70

40 30 20 10 O ppm
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Current Data Parameters

3.830
—3.651

—2.371

2.085
2.072
2.058
2.044
2.030

——1.716

&
A

—-0.000

NAME TNK-695 TM
EXPNO 10 O Me
PROCNO 1 !
N
F2 - Acquisition Parameters
Date_ 20171221 N_/
Time 18.32
INSTRUM spect
PROBHD 5 mm CPPBBO BB O O
PULPROG zg30
TD 65536 Me
SOLVENT CDC13
NS 1 N
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec MeQO Ci
DE 10.00 usec
TE 292.9 K
D1 1.00000000 sec
TDO 1 2q
======== CHANNEL f1l ========
SFO1 500.1730010 MHz
NUC1 1H
P1 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700091 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ML BUSEEN § J
T [ T T T [
9 8 7 4 3 2 1 0 ppm
) Tj% N~ S| o|(ofo|s 1o - (o
OO IOV D NSO N~ N~ [<2]
CHINAIARA A SIS B G4 o (@
[|NO|O|O|O|O (M AN| v~ - (9] -

'H NMR
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Current Data Parameters
NAME TNK-695 TM
EXPNO 11
PROCNO 1
O Me
F2 - Acquisition Parameters Z
Date_ 20171221
Time 18.36 ,/\V
INSTRUM spect N
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
D 65536 o__0O
SOLVENT cDCl13 Me
NS 73 (@)
DS 0 =
SWH 29761.904 Hz N
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66
DW 16.800 usec
DE 11.00 usec
TE 292.9 K MeO Cl
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1 NQ
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 W
PLW13 0.19440000 W
F2 - Processing parameters
SI 32768
SFE 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
, ) " i |

S66
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Current Data Parameters
NAME TKS508recrystalized
EXPNO 10
PROCNO 1 o) _V\_o
F2 - Acquisition Parameters N
Date_ 20180110 |
Time 15.35 N \
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930 o__0O
TD 65536
SOLVENT CDC13
NS 1
DS 0 Me—7~g
SWH 8012.820 Hz N=
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29 CN
DW 62.400 usec
DE 10.00 usec
TE 292.6 K nu
D1 1.00000000 sec Me
TDO 1
Me
======== CHANNEL fl ======== 2r
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
SI 65536
SFE 500.1700115 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
il I N L

©
.
.
>
.
w
N
—h

0 ppm
[Tl Byl AN|Q| 00 o] ol (=] N o N~
[20K=2} ™ O [=2] [=3(=] N o - -
ol® ol®|o o |9|e o o o o
ojo - O - ™A - (3] (3] (<]

'H NMR
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Current Data Parameters

NAME TKS508TM

EXPNO 11

PROCNO 1 ) _v\_m

F2 - Acquisition Parameters N

Date_ 20171221 \

Time 15.23 N \

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG 2gpg30 o__0O

TD 65536

SOLVENT CDC13

NS 128 Me

DS 0 78

SWH 29761.904 Hz N=

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66 CN

DW 16.800 usec

DE 11.00 usec

TE 292.3 K

D1 1.89900005 sec O\J\_,\_m )

D11 0.03000000 sec \O

TDO 1 Me n

2r

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltz1l6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters
ST 32768

SF 125.7678470 MHz

V WINPT
b il eyt

,.210 200 190 180 170 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 O ppm
"CNMR




_—7.286
N
4.254
4.241
4.228
4.222
N> 4.208
4.194
\4.179
4.006
_—3.364
~_~3.246
?
2.109
/:2.096
£—2.081
Xz.om
2.054
<
1063
——-0.000

Current Data Parameters
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NAME TNK-694 TM
EXPNO 10
PROCNO 1 0 _v\_m
o N
F2 - Acquisition Parameters \
Date_ 20171220 I&W
Time 21.30 N
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930 mﬁO/:\/:\O
TD 65536
SOLVENT CDC13 e 0O
NS 1
DS 0
SWH 8012.820 Hz 2s
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 293.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1699993 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
LI S A
I T I I I T I I I T I I
9 8 7 6 5 4 3 2 1 0 ppm
| AN - o< [+¢] [+
Q| Ll Il=} ™= [aY] (3}
Q2 |2 Q| S <
(=)=} <o N[N N ™

'H NMR



191.665

Current Data Parameters

NAME TNK-694 TM
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171220

Time 21.33
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 64

DS 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66

DW 16.800 usec
DE 11.00 usec
TE 293.1 K

D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C

Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 w
PLW13 0.19440000 W

F2 - Processing parameters
SI 32768

SF 125.7678470 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

™

166.634
166.526

e

— 142.766

—129.066
——127.030

77.320
77.065
76.811

_/'

——64.809
——61.561

——41.575

— 36.195

TT—35.215

—22.875
—14.061

—0.001

210 200 190 180 170 160 150 140 130 120 110 100 90 &0
*C NMR

60

40

20 10
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8.064
8.046
7.706
7.692
7.385
7.371
7.368
7.356
7.329
7.327
7.324
7.317
7.312
7.298
7.260
7.098
7.097

A

Current Data Parameters

6.995
6.992
6.974
3.948
3.910
3.895
3.874

L

1.614
-0.000

S71

NAME coupling normal
EXPNO 10
PROCNO 1 O
F2 - Acquisition Parameters _Ujo _V\_m
Date_ 20170427 (@) N
Time 22.26 _
INSTRUM spect N ,/\V
PROBHD 5 mm CPPBBO BB Z
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0 MeO
SWH 8012.820 Hz
FIDRES 0.122266 Hz 3aa
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700126 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A
[ [ I I TTTTT I I T I
9 8 7 6 5 4 3 2 1 0 ppm

1.988
2.029
2.044
1.038
3.071
1.000
1.056
6.050

'H NMR
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Current Data mmwmsmﬁmwm_ / \ f/h//”/MUVyAW\\ \\\V\x f/k\\_ \ _ _ _

NAME coupling normal

EXPNO 11

PROCNO 1

@)

F2 - Acquisition Parameters anu Me

Date_ 20170427 ]

Time 22.34 O N

INSTRUM spect =N /\V

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 128

DS 0 MeO

SWH 29761.904

FIDRES 0.454131 3aa

AQ 1.1010048

RG 107.18

DW 16.800

DE 11.00

TE 300.1

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233

NUC1 13C

Pl 10.00

PLW1 65.00000000

======== CHANNEL f2 ========

SFO2 500.1720007

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00

PLW2 13.50000000

PLW12 0.30375001

PLW13 0.19440000

F2 - Processing pakameters

SI 2768

SF 125.76)8470|MHz | ) )

WDW F§ s w

SSB 0

LB 1.00 Hz

Kl ) e I I I I I I I I B B AR IR RARAREARY REARARAA RARARARARY RARRARANEY REARARAAR) RARARARARY REARARAN
_Mo 210 200 190'-180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR



7.145
6.992
6.923
6.906
4.811

Current Data Parameters

NAME imidazole a-Me N-Me
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170208

Time 13.44
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 1

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29

DW 62.400 usec
DE 10.00 usec
TE 300.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H

Pl 12.00 usec
PLW1 13.50000000 W

F2 - Processing parameters
SI 65536

SFE 500.1700115 MHz
WDW EM

SSB 0

LB 0.30 Hz

g t g S

MeO

3ab
major

——-0.000

©
.
~-
(=)
(3]
.

AN| [N [=] M
DO (OO0 [=] A~
33| |=38/8|= S &S
[N =[O+ - AN

'H NMR

3.004

0 ppm
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Current Data Parameters _ / \ ////\\\\\ Z\\ / \ _ _ _

NAME imidazole a-Me N-Me

EXPNO 11

PROCNO 1 0

F2 - Acquisition Parameters \:b _USO _v\_m

Date_ 20170208 0 :\pxﬁﬂz

Time 13.47 =N \

INSTRUM spect Me Z/\v

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 91 MeO

DS 0

SWH 29761.904 Hz 3ab

FIDRES 0.454131 Hz Bm_.o_.

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec

DE 11.00 usec

TE 300.1 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltz1l6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

ST 32768

SF 12517678470 %EN ‘ _

§ JiN

SSB 0

LB 1.00 Hz

KCISARRRN RARRRRK VAN RARARARAR] EARRARRAR) RARRARARR) RARRALRRR) RARAARARE] RARAMARAR] RARRARRALY RARAARARAS RARARRERA] RARASRRARY RAARRERARN RAMARARAR) RAARARAREY RARRARAAEY RAARRAAARY RARAREAREN RARRAARARY RARRARMARS RARRARALES RARARARLES RARERARAEN RARRRAAN
mo 210 200 190'-180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
“C NMR
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NN VY

7.362
7.359
7.325
7.311
7.296
7.260
7.136
7.135
7.021
7.003
6.986
1.518
1.503
-0.000

d//’1.561
\ N

Current Data Parameters

S75

NAME coupling a-=Me N-Me
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170406
Time 22.43
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1 MeO
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz ﬁNU
20 4.0894465 sec minor
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700137 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o | |
H:m T I Cﬁ
[ T I I I T I I L I T I I
9 8 7 6 5 4 3 2 1 0 ppm
o N[N = o Q| [+2]
- | | (O (N o (2] O
el 1e|elelelele ] a2 ]
N AN| |N|v™|r~|QN|¥ - N[ o

'H NMR
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NAME coupling a-=Me N-Me

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170406

Time 22.46

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13 MeO

NS 128

DS 0 3ab

SWH 29761.904 Hz minor

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec

DE 11.00 usec

TE 300.2 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

ST 32768

SF 227678470 MHz oo ol i | gi o _ . |

hwiy i} 4

SSB 0

LB 1.00 Hz

£ I LN NN MR NEAAAUEY AN RN RUARAAES KNSR NUERRRAARS NUURRRAARS AR REMERRRRA] UMREARAR] NUEERRRAR IARUEREARE RARMEERAR MRS RAAAREER RAAREEEA RS RERAAREEY AR AR
Mo 210 200 190'-980 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
PC NMR
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Current Data Parameters
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NAME coupling az N-iPr 2
EXPNO 10
PROCNO 1 o 0 Me Me
PhQ
F2 - Acquisition Parameters (@) N
Date_ 20170414 _
Time 22.06 N ./\V
INSTRUM spect N
PROBHD 5 mm CPPBBO BB
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 1 MeO
DS 0
SWH 8012.820 Hz 3ac
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Foroadid I
y i L L)
[ T I I I I T L I I I T I I
9 8 7 6 5 4 3 2 1 0 ppm
™ NIRICIERERE=) © o A=) N|[w©
[=2] AN IO (0| ™ o o A|© olm
SRR SN Q Q Qe el
- ANIN|™|™|r~|N - - -| M ™mnm

'H NMR
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Current Data mmwwsmﬁmwm_ /\ ////\\\\ /r\ \ ’ /\ < _

NAME coupling az N-iPr C

EXPNO 10

PROCNO 1 o o Me_  me

PR

F2 - Acquisition Parameters (@) N

Date_ 20170414 =N |

Time 22.52 N /

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT cDC13 MeO

NS 100

DS 0 3ac

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec

DE 11.00 usec

TE 300.1 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

ST 2768

SF Bm.;mmﬁo_zﬁ || L _ A | |

ﬁ@.s Y iﬁ,& it » " " W ¥ et y

SSB 0

LB 1.00 Hz

LCIARRRN RARARRR VAN RARRRARAR) RARRRARARY RARRARRAEY RARRRRRREY RARRARRREY RARRARRARS RARARRAREY RARAARARRY RARARRARR RARARAAAR) RARRRRAREY RARRRRRRR) RARRRRRARY RARRRRAREY RARRRRAREY RERRRRARAN RARAAAAARY RARRARARRN RARRARALEY RARRRRRAR) RARRRRAARY RARRRRANS
PC 210 200 190'-4180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
*C NMR
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7.996
7.978
7.696
7.681
7.679
7.389
7.386
7.383
7.372
7.369
7.360
7.357
7.346
7.344
7.335
7.331
7.329
7.319
7.316
7.314
7.310
7.300
7.264
7.259
7.248
7.237
7.231
7.229
7.150
l-7.148
-7.145
-7.143

Current Data Parameters

7.133
7.131

1.562
-0.000

NAME coupling az az N-Ph 2
EXPNO 10
PROCNO 1
S (0]
F2 - Acquisition Parameters denu Ph
Date_ 20170414 1
Time 22.18 (e} N
INSTRUM spect =N _
PROBHD 5 mm CPPBBO BB Z \
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
bs 0 MeO
SWH 8012.820 Hz
FIDRES 0.122266 Hz
A0 4.0894465 sec 3ad
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
-
[ [ T I T I
9 8 1 0 ppm

'H NMR

1.992
2.004
4.064
4.896
3.063
2.052
1.000
1.065
2.918

S79
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NAME coupling az az N-Ph 2
EXPNO 11
PROCNO 1
(0]
F2 - Acquisition Parameters _USO Ph
Date_ 20170414 1
Time 22.22 o] N
INSTRUM spect =N \
PROBHD 5 mm CPPBBO BB Z \
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 128
DS 0 MeO
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec 3ad
RG 189.66
DW 16.800 usec
DE 11.00 usec
TE 300.2 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG|[2 waltz1l6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 w
PLW13 0.19440000 W
F2 - Processing parameters
ST 32768
SF 125.7678470 MHz
WDW EM
SSB 0
Lo 1490 ¢ L o | L .
PC 1.40

AN NN AN MRS NN AN AR RUARAAES KNSR NURUARAARS NUUARRAARS AR RUMMRERRA] NUMRRARAR] INUEERRRARY ANUEREARE RARMERRAR AEEERRELN RAAREEE RAAREEER RARELEREES BRI AR AR
ﬁ 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
PC NMR
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Current Data Parameters

T OO —HO WL OHWMO O+ O~ O O
FNOOODHTDNHN O HOONHN0WOWANNO®—HOD
NONOREMOMOMNONANNNN O ®
P R R N A A AR

4.834
4.820
1.613

——3.838

B

Me

3ae
major

—-0.000

NAME coupling im-N-iPr-a-Me

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170417

Time 22.35

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 1

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 500.1730010 MHz

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 W

F2 - Processing parameters

ST 65536

SF 500.1700113 MHz

WDW EM

SSB

LB 0.30 Hz

GB

PC 1.00

[ [ T I

9 8 7

™ AN DD |O©|©
D 0| |9D(D| T |r|00
| (2|
(v |[N|v™|v=|v=|¥v=

'H NMR

1.000
0.989
2.960
6.073
2.998

0 ppm
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Current Data mmwmamﬁhwm

NAME coupling im-N-iPr-a-Me major

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170417

Time 22.38

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec

DE 11.00 usec

TE 300.2 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO02 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzlé

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

—162.963
T—160.627

MmO N0V WOWANAN O
M M~ OWWOWOoOOoOYN O
OOy OO IO O
— O Oy 00O O WO —H M
<O NN AN NN A A
L e B T B B O B e B |

77.274
77.020
76.766
74.274

<
N

—55.426
——53.396
T 49.287

23.469
23.350
—12.978
— -0.002

(@] Me

| pn® M
0\_\.?2

N Me L/\W

MeO

3ae
major

e

210 200 190 180 170 160 150 140 130 120 110 100 90

*C NMR

80

70

60

50

40

30 20 10 O

ppm
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Current Data Parameters
NAME coupling im-N-iPr-a-Me
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170417
Time 22.46
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz Mmm
FIDRES 0.122266 Hz minor
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
ST 65536
SF 500.1700118 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
-
N# urﬁ %s; i 14 Jo . B o
[ T I I I I I L I I I
9 8 7 6 5 4 3 2 1 0 ppm

1.965
1.995
1.982\
1.042\—
1.057
1.038
1.991
1.000
0.980
2.996
3.102
6.109

'H NMR
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Current Data Parameters

NAME coupling im N-iPr-a-Me C
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170420

Time 21.23
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66

DW 16.800 usec
DE 11.00 usec
TE 300.1 K

D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C

Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 W
PLW13 0.19440000 W

F2 - Processing parameters
SI 32768

SF 125.7678470 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

L ; I

| | L

77.271
77.016
76.762
74.066
23.706
23.608
—13.780
— -0.001

—55.513
T 52.956
T —49.109

<
N

3ae
minor

S84
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210 200 190 180 170 160 150 140 130 120 110 100 90
*C NMR

80 70 60 50 40 30 20 10 O
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7.357
7.353
7.347
7.345
7.340
7.336
7.332
7.326
7.324
7.321
7.314

Current Data Parameters

NAME acylimidazole N-Ph Me
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161114

Time 13.11
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

D 65536
SOLVENT CDC13

NS 1

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29

DW 62.400 usec
DE 10.00 usec
TE 300.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H

Pl 12.00 usec
PLW1 13.50000000 W

F2 - Processing parameters
ST 65536

SF 500.1700074 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

——3.867

-0.000

MeO

3af
major

©
.
(2}

2.126
1.085
2.011

1.997
2.010
6.203 \
1.196§

'H NMR

1.000

3.029

3.062

1 0 ppm
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Current Data mmﬁmamﬁmh_m / \ // /K-\\__\\__ Z\\ / \ _ _
NAME coupling imidaszole N-Ph major
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160914
Time 22.02 O
INSTRUM spect
PROBHD 5 mm CPPBBO BB ¥_ Ujo —Uj
PULPROG zgpg30 ‘s, 1
D 65536 e} .\{IZ
SOLVENT CDC13 ’
NS 81 —
DS 0 N Me Z/\W
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66
DW 16.800 usec
DE 11.00 usec
TE 300.2 K MeO
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1 WN.—"
major
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 W
PLW13 0.19440000 W
F2 - Processing parameters
SI 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I -

210 200 190 180 170 160 150 140 130 120 110 100 90
'H NMR

80

70

60

50

40

30 20
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Current Data Parameters

NAME acylimidazole N-Ph Me

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161114

Time 13.14

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 1 MeO

DS 0

SWH 8012.820 Hz 3af

FIDRES 0.122266 Hz

AQ 4.0894465 sec minor

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 300.2 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
ST 65536
SF 500.1700069 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
bradld I L |
[ T I I I I I I T T T I I I
9 8 7 6 5 4 3 2 1 0 ppm
AN OO[M|WO|IN o o o
N Nm 0= O|M (=] AN (3]
el (Le|ee|e|e < QS e
AN N[N - o (3]

'H NMR
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Current Data Parahpeters

NAME mou\HHBHQﬁNOHm Z\TS Me / \ ,///%&\\_\ L\\ / \ _ _

EXPNO 20

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161111

Time 22.40

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec MeO

RG 189.66

DW 16.800 usec Mmﬂ

DE 11.00 usec minor

TE 300.1 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzlo

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

ST 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

N I |
| _ o WO | 1| A ; L] [—

AN NN AN MRS NN AN AR RUARAAES KNSR NURUARAARS NUUARRAARS AR RUMMRERRA] NUMRRARAR] INUEERRRARY ANUEREARE RARMERRAR AEEERRELN RAAREEE RAAREEER RARELEREES BRI AR AR
ﬁ 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
PC NMR
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Current Data Parameters
NAME TNK-399 major
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170124
Time 17.37
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz MeO
FIDRES 0.122266 Hz
AQ 4.0894465 sec 3ag
RG 31.29 ;
DW 62.400 usec major
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700129 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ﬁ |
i RE 4 %
[ T I T T I T L I T I
9 8 7 5 3 2 1 0 ppm
[<2]h.o O || 0 o 0|0 - ™ o2} o
(=214 TINAN| IO o AN (=] < [Te] (2]
MR REEEN Q Ql|e el @ @ (2
NN AN v~ - mm - - Mm (92

'H NMR
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Current Data Parameters
e mwersn 00 AN N2 N\ 7
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170124
Time 17.39
INSTRUM spect ¥_$ O _v\_m
PROBHD 5 mm CPPBBO BB Z
PULPROG zgpg30 — |
D 65536 Y/,
SOLVENT CDC13 Z
NS 128
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66
DW 16.800 usec wmm
DE 11.00 usec Bm_O—.
TE 300.1 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 w
PLW12 0.30375001 w
PLW13 0.19440000 w
F2 - Processing parameters
ST 32768
SF 125.7678474 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
- | | I

L.

S90

I I I I I I I I I I ) R BN AR RN
. 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR



8.072
8.054
7.782
7.768
7.365
7.361
7.351
7.348
7.335
7.313
7.311
7.308
7.301
7.296
7.291
7.282
7.260
7.146
7.144
7.014
7.008
7.004
6.990

[

Current Data Parameters

4.824
4.813
4.810
4.799

NAME coupling im a-C8 minor

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170414

Time 22.30

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 1

DS 0 MeO

SWH 8012.820 Hz

FIDRES 0.122266 Hz 3ag

AQ 4.0894465 sec minor

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 500.1730010 MHz

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 W

F2 - Processing parameters

SI 65536

SFE 500.1700120 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
f i o ,

[ T I T I T I [ I T T T I T

9 8 7 6 5 4 3 2 1 0 ppm

o o NINOI™M o oM [Te] (2] <
[<2] - oI | ™ (=] N| OO AN 0 N
[~} o Q|Q|Q|e o (=]} o ()] N
- N AN|™|[r=| - ™M AN N ﬁ/ymm ™

'H NMR
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Current Data Pargmeters
NAME coupling im a-C8|minor !\\ < ///<\ \ _
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170414
Time 22.33 o)
INSTRUM spect ¥_ _u_.._O Me
PROBHD 5 mm CPPBBO BB 0 .. !
PULPROG zgpg30 N
D 65536 =N : ~/\V
SOLVENT cDCl3 ) N
NS 128 Me 7
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec MeO
RG 189.66
DW 16.800 usec 3ag
DE 11.00 usec i
TE 300.1 K minor
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 w
PLW13 0.19440000 W
F2 - Processing parameters
ST 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Lo M

AN NN AN MRS NN AN AR RUARAAES KNSR NURUARAARS NUUARRAARS AR RUMMRERRA] NUMRRARAR] INUEERRRARY ANUEREARE RARMERRAR AEEERRELN RAAREEE RAAREEER RARELEREES BRI AR AR
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
*C NMR

S92



8.083
8.066
7.940
7.923
7.917
7.851
7.836
7.777
7.763
7.348
7.333
7.318
7.309
7.293
7.276
7.259
7.246
7.060
7.046
7.030
7.017
7.004
6.987
6.982
6.975
6.970
6.962
6.938
6.922
6.904
6.856
6.747
5.323
5.312
5.301
5.291
5.283
5.272
5.266
5.254
3.896
3.844
3.754
3.737
3.633
3.350
3.328
3.322

—
o
3
3

3. 291
3.273
3.162
3.151
3.135
3.123
2.956
2.945
2.928
2.918

W e )y

Current Data Parameters

-0.000

NAME couplng azlactone b-Ph
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters Ph
Date_ 20170207
Time 16.52 N
INSTRUM spect —
PROBHD 5 mm CPPBBO BB N \
PULPROG 2g30 Ph
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz 3ah
AQ 4.0894465 sec diastereomixture
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700114 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o
gﬁg R FEEEE N | ] J
A
[ T I T T [ [ T I I T I
9 8 7 6 5 4 3 1 0 ppm

MOS0 [ee] NSO N O] =[O ||©O

™ QMM N M| 0| (2] NOINOM|O|AN|S

AR BRI N IR

olr~|N|O [{] [o2]K=]0 - OIMOoO|M|r~O|

'H NMR
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192.114
191.998
178.406
177.374
163.215
163.140
160.314
160.108
143.582
143.262

NAME OOGWHPBQ HBPQmNOHm b-Ph
EXPNO
PROCNO H

F2 - Acquisition Parameters

Date_ 20170208

Time 13.56
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66

DW 16.800 usec
DE 11.00 usec
TE 300.2 K

D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C

Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 W
PLW13 0.19440000 W

F2 - Processing parameters
ST 32768

SF 125.7678470 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40 —
—

138.362

137.581

137.517

136.239

130.108

129.391
129.364
129.314
129.189
128.421
128.275
127.886
127.756
126.978
126.936
126.879
126.642
126.084

125.881

118.661
118.256
114.183
113.990
77.285
77.031
76.777
74.901
74.357
57.052
56.273
55.528
55.457
35.863
35.741

f

34.266
33.692

\

MeO

0.007

3ah
diastereomixture

210 200 190 180 170 160 150 140 130 120 110 100 90

*C NMR
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50

40
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Current Data Parameters

NAME TNK-701 major
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180117

Time 19.27
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 1

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29

DW 62.400 usec
DE 10.00 usec
TE 292.9 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 500.1730010 MHz
NUC1 1H

Pl 12.00 usec
PLW1 13.50000000 w

F2 - Processing parameters
ST 65536

SF 500.1700109 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

2.020
2.005
1.972
1.958
1.943
1.929
1.640
1.632
1.625
1.617
1.600
1.596
1.588
1.573
1.281
1.267
1.259
1.252
1.245
1.237
1.222
1.185
1.151
1.137
1.124
1.108
1.082
1.069
1.054

-0.000

'H NMR

o -

2.012

2.021

o

<IN
NSNS
—|o|Q|e|e
A==~

o1 4
Y

1.003
1.042
1.994
3.000
2.980

N_

3.059

1.075

2.549
8.257

0 ppm
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Current Data Parameters
NAME TNK-701 C
EXPNO 10
PROCNO 1 O
F2 - Acquisition Parameters \F; Ph 9] Me
Date_ 20180117 o~ Z
Time 19.33
INSTRUM spect =N ~/\v
PROBHD 5 mm CPPBBO BB _U_<__U Z
PULPROG zgpg30 vm
TD 65536
SOLVENT cpCi3 AN
NS 103 .
DS 0 3ai
SWH 29761.904 Hz major
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66
DW 16.800 usec
DE 11.00 usec
TE 293.0 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 w
PLW12 0.30375001 W
PLW13 0.19440000 W
F2 - Processing parameters
SI 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 A v
N e TN A - -

. 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
"CNMR
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8.075
8.057
7.782
7.768
7.369
7.355
7.339
7.316
7.301
7.263

A

Current Data Parameters

NAME TNK-701 minor 2
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180118

Time 20.57
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 1

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29

DW 62.400 usec
DE 10.00 usec
TE 292.8 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H

Pl 12.00 usec
PLW1 13.50000000 w

F2 - Processing parameters

ST 65536

SF 500.1700118 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

e

N
n
1
7

Ve VN

7 150
7.012
6.999
6.994
5.811
5.797
5.790
5.784
5.777
5.763
5.756
5.750
5.743
5.730
4.975
4.970
4.941

O
™0
9
4

4 915
4.913
4.911
4.895
4.892
4.890
4.822
4.811
4.808
4.797
3.891

P

1.989

1.975
1.959
1.946
1.930
1.918
1.913
1.908
1.898
1.892
1.886
1.881
1.877
1.867

1.126
1.113
1.103
1.051
1.028
1.016
1.006

-0.000

2.068

'H NMR

o0 -

2.116

2.125
1.084
1.028
3.125

<]

1.048
1.060
1.059
1.025

4.199

3.202

-t —

7.173

0 ppm
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193.196
——179.048

Current Data Parameters

NAME TNK-701 minor 2
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180118

Time 21.00
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 119

DS 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 107.18

DW 16.800 usec
DE 11.00 usec
TE 292.8 K

D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C

Pl 10.00 usec
PLW1 65.00000000 w
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 w
PLW12 0.30375001 W
PLW13 0.19440000 W

F2 - Processing parameters
ST 32768

SF 125.7678470 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

—163.103

130.065

129.406
128.280

127.278
126.593

——118.784

e

128.418

2

114.132
114.073

™M 0 < ™ o~ 0 O~ MO WV N A
o ™M © ™M <00 I~ 00— AN O (N
N O~ 0 0 0 N~ OO O 00
~ -~ O wn W M Oy O W W W ™~
~~ o~ 00 M ONNNNNN

\V/

e

NN\

S98
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Current Data Parameters

4.920
4.914
4.900
4.893

é
|

—-0.161
—-0.237

NAME couplimg imidazole TBS
EXPNO 10
PROCNO 1 (@)
0]
F2 - Acquisition Parameters \Fr Ph J>®
Date_ 20170208 o N
Time 14.04 =N \
INSTRUM spect N /
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13 o.—.wm
NS 1
s 0 MeO
SWH 8012.820 Hz :
FIDRES 0.122266 Hz Wmh
AQ 4.0894465 sec major
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700111 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
E
+ I e @Wl
[T [T [T I [T [T I [
9 8 7 5 4 3 2 0 ppm
M| MWD (M|O© o ol |O < [<2] » ™A
[=1(=] b= [=] o (AN | o [+2] (4] -
RN < Q| | Ql |2 - Ql|e
NN AN|r=|[r|—|N - miMm| [N - o (2] ”mm

'H NMR
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Current Data Parameters

NAME OOE@HHBMEHBHQmNOH¢

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170208

Time 14.12

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66

DW 16.800 usec
DE 11.00 usec
TE 300.2 K

D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 125.7804233 MHz
NUC1 13C

Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 w
PLW12 0.30375001 W
PLW13 0.19440000 W

F2 - Processing parameters
ST 32768

SF 125.7678470 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

—

—163.039
——160.171
136.297
129.987
129.389
128.453
128.230

/r

27.113
126.995
118.312
113.937

—

N\ 1

77.274
77.020
76.766
75.163
—61.615

—55.433

T~54.455
—36.029

—31.030
——25.744

£
X

MeO

—18.129

major

210 200 190 180 170 160 150 140 130 120 110 100 90

*C NMR

30

10 0 ppm
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8.075
8.057
7.776
7.762
7.372
7.369
7.366
7.355
7.352
7.342
7.340
7.320
7.318
7.315
7.308
7.303
7.298
7.291
7.289
7.286
7.260
7.129
7.127
7.016
7.011
7.007
6.997

S i S e N i

Current Data Parameters

6.993
6.988
6.971
4.792
4.782
4.779
4.768
3.890
3.878
3.717
3.704
3.701
3.697
3.688
3.684
3.680
3.668
3.644
3.457
3.445
3.441
3.437
3.429
3.425
3.420
3.409
2.294
2.283
2.278
2.272
2.267
2.256
2.250
2.245
2.240
2.228
2.153
2.140
2.137
2.124
2.111

2.099
2.096
2.082
1.581
0.736
—-0.000
—-0.135

T—~—-0.184

NAME coupling im a-OTBS min

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170427

Time 17.06

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 1

bs o MeO

SWH 8012.820 Hz H

FIDRES 0.122266 Hz Mmh

AQ 4.0894465 sec minor

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1l ========

SFO1 500.1730010 MHz

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 w

F2 - Processing parameters

SI 65536

SF 500.1700125 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

k <z L
1
[ [ T I TTTT [ TTTT
9 8 7 4 2 0 ppm

(22 (<] OO N[O (=] OO |N (=114 - (=20 =
o - TN NN TN o O O T WO N[ < (o2 3[=,
MBI Q Qle|el|e Qe Q A
(3] (3] AN+ - DMy ]|r- |- ()] N[

'H NMR
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Current Data mww%?mﬁmww L / \ f/h//h//”ﬂbyAP“W\\“\\“\\ r///\ﬁ\\ _ / \ _ _ _ _ / /(\

NAME coupling im a-OTBS min

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170427

Time 17.10

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz MeO

AQ 1.1010048 sec

RG 189.66 3aj

DW 16.800 usec H

DE 11.00 usec minor

TE 300.1 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

P1 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 w

PLW13 0.19440000 w

F2 - Processing parameters

ST 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

ca 0 7

PC 1.40
| _ L o A | | |

I I I I I I I I I I A N IR RN
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

*C NMR
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7.986
7.968
7.851
7.848
7.834
7.832
7.330
7.327
7.324
7.313
7.310
7.301
7.298
7.293
7.278
7.275
7.272
7.265
7.261
7.255
7.246
7.119
7.118

S Ve

Current Data Parameters

6.966
6.932
6.914

NAME coupling acylimidazole

EXPNO 10

PROCNO 1 O

L \: _u:O Me

F2 - Acquisition Parameters ’, 1

Date_ 20161114 o N

Time 20.39 =N |

INSTRUM spect N /

PROBHD 5 mm CPPBBO BB

PULPROG 2g30

TD 65536

SOLVENT CDC13

NS 1

e 0 MeO

SWH 8012.820 Hz

FIDRES 0.122266 Hz wJX

AQ 4.0894465 sec major

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 500.1730010 MHz

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 w

F2 - Processing parameters

SI 65536

SF 500.1700059 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

[ T I L I I T I T

9 8 7 4 3 2 1 0 ppm

AN VWO |r—|r oW [{] [<2217¢) <
A ANMO|N(N [=IJE=} [T < | - -
el (ex(elee e A < Q| Q
NN AN|~|[v|—[N |AN|M - N[ -

'H NMR
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Current Data Paraneters

NAME oocwwwsaémOKHHBHQLNowm / \ //r/hﬂ/ﬁﬁﬂ”&“\“V\ﬂ\\V\x r/h/\ﬂ\\ _ _ / ’ \ \

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20160914

Time 21.49 0]

INSTRUM spect ﬁ_ _u:O Me

PROBHD 5 mm CPPBBO BB . !

PULPROG 29pg30 N

TD 65536 —

SOLVENT CDC13 N L \

NS 43

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec MeO

RG 107.18

DW 16.800 usec 3ak

DE 11.00 usec .

TE 300.1 K major

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL f1l ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 w

PLW13 0.19440000 w

F2 - Processing parameters

ST 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

*C NMR



O H A OV IO N OY
oY 00 ) N I
© o ®womm
R I S

7 346
7.332
7.329
7.319
7.317
7.304
7.301
7.298
7.287
7.260
7.126
7.124
7.013
7.009

6.999
6.995

Ve

Current Data Parameters

™0
O
N
—

1.255
1.249
0.470
0.461

0.459
0.451

0.449
0.439
0.431
0.421
0.407
0.398

0.395
0.389
0.386

NAME coupling acylimidazole

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161114

Time 20.43

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 65536

SOLVENT CDC13

“ w Ve

SWH 8012.820 Hz

FIDRES 0.122266 Hz 3ak

AQ 4.0894465 sec minor

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 500.1730010 MHz

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 W

F2 - Processing parameters

SI 65536

SF 500.1700056 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

L h; cﬁ}gwll
[ T I T T T T T
9 8 7 6 4 3 2 1 0 ppm

[=2] 0 AN(D| O (M| o (9] AN| D+ [42]
< o] AN M O || (] [©21E=1p = o]
o (o S|o|® SRS Q @(9le| (@
- - MO | AN - oOlr|vr o

'H NMR
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Current Data mmwwamﬁmwm M / \ f/Jf/J_.///rUUW(“\\¥ \\\V\\ r///

NAME couplind acyimiddzole

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20160914

Time 21.35

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 101

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 107.18

DW 16.800 usec

DE 11.00 usec

TE 300.1 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL f1l ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 w

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678466 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0 AV

PC , 1.40 _ v ‘ , | _

76.761
75.009

N

—59.067
——55.509

—36.210

——22.659

MeO

~
o0]
N
(@]
—

3ak
minor

210 200 190 180 170 160 150 140 130 120 110 100 90 80
*C NMR

70
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7.961
7.943
7.750
7.735
7.302
7.298
7.287
7.284
7.272
7.261
7.245
7.242
7.240
7.232
7.228
7.223
7.213
7.161
7.160
6.935

6.929
6.925

6.916
6.912

6.906

Ve

Current Data Parameters

NAME coupling im-a-Cy major
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170417

Time 22.55
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 1

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29

DW 62.400 usec
DE 10.00 usec
TE 300.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H

Pl 12.00 usec
PLW1 13.50000000 w

F2 - Processing parameters

ST 65536

SF 500.1700113 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

-

4.878
4.865

MeO

3al

major

2.049
2.056

'H NMR

5.465
9

1.000

3.074

3.128

1.037

4.870
2.231

4.011

—h

2.157

1.113

0 ppm
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Current Data Pargmeters

NAME coupling| im-a-Cy rpajor

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170417 (0] o

Time 23.00

INSTRUM spect \—_é Ph _v\_m

PROBHD 5 mm CPPBBO BB o N

PULPROG zgpg30 —

TD 65536 N L/\v

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec MeO

RG 189.66

DW 16.800 usec ww_

DE 11.00 usec major

TE 300.1 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40 — v _ #
| | , || it | ;f | o _ v _ |

210 200 190 180 170 160 150 140 130 120 110 100 90 80
*C NMR

70

60

40 30 20

10 O ppm
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Current Data Parameters
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NAME coupling im-a-Cy minor
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170417
Time 23.08
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13 MeO
NS 1
bS 0 3al
SWH 8012.820 Hz .
FIDRES 0.122266 Hz minor
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700117 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ﬁ i 1
L
[ T I I I T I I L I T I I
9 8 7 6 5 4 3 2 1 0 ppm
™ NN DO o - [o2] << |l 1O
[{] [{ Sl =] o |0 (=] (<23 Ked Al |®
MERIERIEE M < LA < Qs ol (N
N N AN|r™=|r=|M - AN - |00 < IN

'H NMR
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Current Data Parameters

NAME coupling im-a-Cy minor

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170417

Time 23.11

INSTRUM spect

PROBHD 5 mm CPPBBO BB —N

PULPROG zgpg30

D 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz MeO

FIDRES 0.454131 Hz

AQ 1.1010048 sec 3al

RG 189.66 .

DW 16.800 usec minor

DE 11.00 usec

TE 300.2 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40 5‘ A
| , b N _ ; \ L Ll ;

210 200 190 180 170 160 150 140 130 120 110 100 90 80
*C NMR

70

60
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7.977
7.959
7.741
7.726
7.291
7.288
7.277
7.262
7.232
7.217
7.203
7.153
6.937
6.934

NSy

Current Data Parameters

6.919

_/'4.901
T~ 14.888

< H 0O O ™~M
O MmN OO
LT
NN ANNNNN

—3.851
— 3.707

2.379
——1.672

L
h

0.855

——-0.000

NAME coupling im a-iPr-majo
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters \— Me
Date_ 20170420 L
Time 21.46
INSTRUM spect — /\V
PROBHD 5 mm CPPBBO BB
PULPROG 2930 Me
TD 65536
SOLVENT CDC13
NS 1
DS 0 MeO
SWH 8012.820 Hz
FIDRES 0.122266 Hz 3am
AQ 4.0894465 sec f
RG 31.29 major
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700110 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[ [ T I I T I T T
9 8 7 5 3 2 1 0 ppm
Nl | IO o [ g - (4]
| (0 NN o Nno - (2]
1 [f(2e(ele ] Sl ] ]
| [ MD|r=|r=|™ - ™D m - ©

'H NMR
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Current Data Paranmeters

NAME coupling im a-iPr major
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170420

Time 21.07
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 11

DS 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66

DW 16.800 usec
DE 11.00 usec
TE 300.2 K

D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C

Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 w
PLW12 0.30375001 W
PLW13 0.19440000 W

F2 - Processing parameters
SI 32768

SF 125.7678470 MHz
WDW EM

SSB 0

LB 1.00 Hz

210 200 190 180 170 160 150 140 130 120 110 100 90
*C NMR

77.274
77.020
76.766
74.853

S
X

80

70

—61.264
——55.463

60

50

40

(e6) o O
(0] O N
()} ~ oo
L0 ~ N
™ N N

MeO

30

T~21.203

20

0}
I, pnQ  Me
) N
N/
Me Me
3am
major

10 O ppm
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Current Data Parameters

<

S113

NAME coupling im-a-iPr mino

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170417

Time 22.23

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG 2930

TD 65536

SOLVENT CDC13

NS 1

DS 0 MeO

SWH 8012.820 Hz

FIDRES 0.122266 Hz 3am

AQ 4.0894465 sec B_JOW

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 500.1730010 MHz

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 w

F2 - Processing parameters

SI 65536

SF 500.1700118 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

[ T I I I TTTTTTTTT I I I T I I

9 8 7 6 5 4 3 2 1 0 ppm

[ee) | (=] o (C3[T) Ty o
[=] [=] oSS [=] MmO [oe] N~
2l 12l |12e|elele Q A i N
N N ANl - (2 1Kp) o ©

'H NMR
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Current Data WWHWELﬁmHm / \ f/ f/JF//MUUW(“““W\\ﬁ\\\\\\ f/uy\“\\x _ _ _ _ / \

NAME coupling im a-iPr minor C

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170420

Time 21.17

INSTRUM spect ‘

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30 —

D 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec MeO

RG 189.66

DW 16.800 usec 3am

DE 11.00 usec .

TE 300.1 K minor

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

N - A | , : — ? V v : k

I I I I I I I I I I A N IR RN
; 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR
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Current Data Parameters
NAME coupling im-a-Ph major
EXPNO 10
PROCNO 1 O O
o I,y Me
F2 - Acquisition Parameters e} . N
Date_ 20170424
Time 21.15 =N ﬂ/\w
INSTRUM spect Ph N
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1 MeO
DS 0
SWH 8012.820 Hz 3an
FIDRES 0.122266 Hz :
AQ 4.0894465 sec major
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
SI 65536
SF 500.1700122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1
[ [ T I T T I T I
9 8 7 6 1 0 ppm
0 o] [<21K=2 g K oed o NN
- (=] VM O|N o < | -
] 2l 1e|e|ele ] e
N N |||+ - N[

'H NMR
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Current Data mwwmamnbwm _ / \ ,//,/// /X\..\_ Z\\ _ _ _
NAME coupling im-a-Ph major C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters nu 0
Date_ 20170424 | ph Me
Time 22.55 o’ !
INSTRUM spect Z
PROBHD 5 mm CPPBBO BB IZ ﬂ
PULPROG zgpg30 Ph N \
TD 65536
SOLVENT CDC13
NS 86
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz MeO
AQ 1.1010048 sec
RG 189.66 3an
DW 16.800 usec H
DE 11.00 usec major
TE 300.1 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 W
PLW13 0.19440000 W
F2 - Processing parameters
ST 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. - _

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
*C NMR
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Current Data Parameters

8.099
8.082
7.543
7.539
7.531
7.524
7.257
7.249
7.243
7.236
7.170
7.157
7.142
7.134
7.130
7.125
7.080
7.077
7.065
7.061
7.019
7.001
6.864
5.824

S

3.890
3.873

e

1.576

o

o

o

o
|

NAME coupling imi-a-Ph mino
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170424
Time 21.26
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
s 0 MeO
SWH 8012.820 Hz
FIDRES 0.122266 Hz 3an
AQ 4.0894465 sec minor
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
SI 65536
SF 500.1700133 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
.
wr ? |
......... IR N N D D D D D I B I I I DL I |
13 12 11 10 9 8 7 4 0 -1 ppm

< ﬁmﬁwmﬁmw (WO (=] N©

AV O(© o [=1[=}

clelele|=||ele < o

AN||N[F| DN - ™M m

'H NMR
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Current Data Parameters / \ ,,//,,/,//z_k\_\ Z\\

NAME coupling imi-a-Ph minor

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170424

Time 21.29

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec

DE 11.00 usec

TE 300.2 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG([2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 W

PLW13 0.19440000 w

F2 - Processing parameters

ST 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40 —
I | L _

——62.888

—55.514

36.074

MeO

3an
minor

—
(@)
(@]
(@]

I I I I I I I I I I A N IR RN
70

210 200 190 180 170 160 150 140 130 120 110 100 90 80
*C NMR

60

30

10

0
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7.932
7.914
7.832
7.830
7.815
7.813
7.646
7.629
7.348
7.333
7.330
7.320
7.318
7.283
7.281
7.278
7.270
7.265
7.252
7.128
7.112
6.944
6.943
6.927
6.909
6.791

S

Current Data Parameters

5.327
5.317
5.306
5.296

N

2.481
—1.727

-0.000

NAME coupling im-w-keto
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170725
Time 21.09
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
a0 4.0894465 sec 3ao
RG 31.29 i
DW 62.400 usec major
DE 10.00 usec
TE 292.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
@ | uéf L4 :
R oo J
[ T I T I [ I T I T I T I T
9 8 7 6 5 4 3 2 1 0 ppm
Q=N N = [F]|D o Ol Te] N N
DI T NN |INO o - (2] [ee] [T
AR NS < Qle| (@ ot o
||| AN[N|N|v=|v=| v - mm o o N

'H NMR
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NAME coupling [im-w-ket

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170725

Time 21.15

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 100

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 107.18

DW 16.800 usec

DE 11.00 usec

TE 292.7 K

D1 1.89900005 sec

D11 0.03000000 sec Bmh.oq.

TDO 1

======== CHANNEL f1l ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzlo

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

_ NS B TR - |

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
*C NMR
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Current Data Parameters
NAME coupling im-w-keto min
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170725
Time 21.19
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz MeO o)
FIDRES 0.122266 Hz
AQ 4.0894465 sec Me
RG 31.29
DW 62.400 usec 3ao
DE 10.00 usec minor
TE 292.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700105 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
i ]
I St ] . L
[ T I T [ T T T T
9 8 7 6 5 4 3 1 0 ppm
< DN [ (=] ({2054 | N o]
N~ ™D DN DNNO o NN Q|0 <
@ |99 |R|e|e|< ] Sl ] ]
- AN[AN| [N - ™M™ - O ™

'H NMR
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Current Data mwmmabﬁmwm _

NAME coupling im-w-keto minor

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170725

Time 21.24

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 108

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec

DE 11.00 usec

TE 292.5 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG([2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

—163.279
—160.337

L

144.464
142.802
137.312
134.916
129.582
129.545
128.445
128.346
127.919
127.342
126.597
118.487
114.218

130.126

g
§

——

] :; ;

77.295
77.041
76.787
74.146

—36.042
TT—34.357
—26.571

N
N
(@)
(@)

_—56.187
T~55.565

S

MeO

Me
3ao
minor

| N L

I I I I I I I I I I A N IR RN
210 200 190 180 170 160 150 140 130 120 110 100 90

*C NMR
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Current Data Parameters
NAME coupling im-a-Me, Ph
EXPNO 10
PROCNO 1 (@)
F2 - Acquisition Parameters PhO Me
Date_ 20170410 @) (
Time 21.14 =N N
INSTRUM spect |
PROBHD 5 mm CPPBBO BB Me Ph Z/\v
PULPROG zg30
D 65536
SOLVENT CDC13
NS 1
bs 0 MeO
SWH 8012.820 Hz 3ap
FIDRES 0.122266 Hz . .
A0 4.0894465 soc diastereomixture
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
ST 65536
SFE 500.1700157 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
9 8 7 6 5 4 3 2 1 0 ppm
| WINO|O| N [+¢] [<2 1K =]
(<231 AN M O™ (9] S dl=!
(™ A=K =] 0 Q|
Ll ol OIN| ™| - AN
- -
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OWOWOWOECTOOTANN AT NOOOLFTOOOTONOVOFITITNOAHOOOMM™M
OO OOV OT>THOTOMJTLOWOAITAHAILTTONLOOI ITIT HIDDOMOMEOOHLOANITOH OO0 MO o O
NANOMANOOENDOWMPFTOONDOAODNANNANANN ANNDOD AN ONANSMASNOFTNOSOMAH OO o~
. . . o e . o e . o e . o e o e . o e . P . o e . P e . ¢ N NO MM MUOUWA LT <O O L ~ o
M AN O NN H OO FTOHDDOOOODOOMITT0OWOWOWWOWEOHOOOTHO ¢« ¢ o o 0 o 0 & o s o . (@)
9977665544333322222222222222221111777665545576 o .
44— 44 444 4+ 4141 A A A A A A A A A A A A A A A A A A A A A AT OO O™ N (@)
928?7/7%/7§_\1\\N§ﬂ\\ \ / \ _
NAME coupling im- m Zm P
EXPNO
PROCNO H
F2 - Acquisition Parameters )
Date 20170410
Time 21.17 o PhO Me
INSTRUM spect N
PROBHD 5 mm CPPBBO BB —N fllhv
PULPROG zgpg30
D 65536 _<_m_u:Z\
SOLVENT CDC13
NS 128
DS 0
SWH 29761.904 Hz MeO
FIDRES 0.454131 Hz
AQ 1.1010048 sec 3ap
RG 189.66 diastereomixture
DW 16.800 usec
DE 11.00 usec
TE 300.2 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzlo
PCPD2 80.00 usec
PLW2 13.50000000 w
PLW12 0.30375001 W
PLW13 0.19440000 W
F2 - Processing parameters
SI 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
Fe IO . 1L | 1 M I _ | : _—

I I I I I I I I I I A N IR RN
N 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR
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350
336
321
7.298
258
060
059
954
912
894
6.876
6.671
6.666
6.653
6.648

6
6

7.892
6

7.874
7.772
7.758
7.675
7.658
7.477
7.460

o™
ee]
™~
~

7
7
7
7
7
7

S\ G —

Current Data Parameters

3.918
3.905
3.893
3.841
3.829

—T—3.756

3.445
2.411
2.399
2.390
2.386
2.383
2.378
2.370
2.365
2.361

—-0.000

NAME coupling.indomethacine.major3
EXPNO 10
PROCNO 1 \__ phQ Me
o N
F2 - Acquisition Parameters _ \
Date_ 20180312 N /\V
Time 21.32 PMP N
INSTRUM spect
PROBHD 5 mm CPPBBO BB o O
PULPROG zg30 7>®
TD 65536
SOLVENT CDC13 hu
NS 1 = N
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec MeO Cl
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec wND
TDO 1 .
major
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700135 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| N W BN
......... IR D e D B I B
9 8 7 6 5 4 3 2 1 0 ppm
™ N0 |T|AN :”Iﬂ%%MW; o OIWVIN| (M iN|[©
™ QNI OO0 o DT | 0| ol ™
ceeae|e|e|a|a | ® Q Q|| R | X QX
N[N ~[NIN[~=O|O|M|O - AN|O|AN| |~ || =

'H NMR
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Current Data Parameters
NAME coupling.indomethacine.major3
EXPNO 11
PROCNO 1 O
F2 - Acquisition Parameters \:: _UIO _v\_m
Date_ 20180312 o N
Time 21.37 _
INSTRUM spect N ,/\v
PROBHD 5 mm CPPBBO BB PMP N
PULPROG zgpg30
TD 65536
SOLVENT CDC13 O O —<_m
NS 90
DS 0 0]
SWH 29761.904 Hz =
FIDRES 0.454131 Hz N
AQ 1.1010048 sec
RG 189.66
DW 16.800 usec
DE 11.00 usec
TE 300.1 K MeO Cl
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1 3aq
======== CHANNEL fl ======== major
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00
PLW1 65.00000000
======== CHANNEL f2 ========
SFO2 500.1720007
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00
PLW2 13.50000000
PLW12 0.30375001
PLW13 0.19440000
F2 - Processing parameters
SI 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
1.40

N 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
"C NMR



O HO A AT AN OO0 HOMWO—-H0M
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007766443333322109998886666
T S S A R A A A V- R T RV S RV RV

IS o A —a

Current Data Parameters

4.901
4.891
4.887
4.877
4.140
4.127
4.118
4.105
4.096
4.092
4.082
4.074
4.068
4.060
4.046
3.898
3.879

o N
o N
74
33

3.414
2.459
2.445
2.435
2.430
2.420
2.416
2.406
2.392
2.286
2.271
2.259
2.244
2.231
1.574

N

——-0.000

NAME coupling.indomethacine.minor

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180221

Time 17.32

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 1 =

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 31.29

DW 62.400 usec

DE 10.00 usec MeO Cl

TE 300.1 K

D1 1.00000000 sec

TDO 1 3aq

minor

======== CHANNEL fl ========

SFO1 500.1730010 MHz

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 w

F2 - Processing parameters

SI 65536

SF 500.1700130 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

T T I T T I [ I T I [
9 8 7 6 5 4 3 2 1 0 ppm

| [N DM O (=} niwv|o (=] (=11
OO NO|NO|WD|LO| 0 o || 0 NN
clleeI e e|e e cele|e (@ el
Al |lN|N|N|MOo|Mm|N|o - ANjOo|N - ™M
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Current Data Parameters

NAME TNK-709 minor

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180214

Time 16.02

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 70

DS 0 0O

SWH 29761.904 Hz =

FIDRES 0.454131 Hz N

AQ 1.1010048 sec

RG 107.18

DW 16.800 usec

DE 11.00 usec

TE 292.6 K

D1 1.89900005 sec MeO Cl

D11 0.03000000 sec

TDO 1 QNQ

======== CHANNEL fl ======== JiDOﬂ

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 w

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

. S| i

v §Ls4 Y F ssgirphgal A A W VT i y P B Y s L L Ais{z%i%

5.210 200 190 180 170 160 150 140 130 120 110 100 90 &8 70 60 50 40 30 20 10 O ppm
"C NMR
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8.134
8.129
8.065
8.061
8.047
8.043
7.892
7.874

2.530
2.523
2.518
2.515
2.512
2.509
2.503
2.501

2.498
2.494
2.490
2.482
2.468
2.248
2.235
2.222
2.208
2.195
2.181
2.172
2.168
2.159
2.154
2.150
2.147
2.143
2.137
2.130

2.126
2.118
1.102
1.089
-0.000

Current Data Parameters

NAME TNK-710 TM major

EXPNO 10 O

PROCNO 1 \__ pPhO Me

F2 - Acquisition Parameters O N

Date 20180309 —

Time 17.00 N L/\v

INSTRUM spect PMP

PROBHD 5 mm CPPBBO BB

PULPROG 2930 (o) O

D 65536

SOLVENT CDC13

NS 1

DS 0 Me— g

SWH 8012.820 Hz N=

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 31.29 CN

DW 62.400 usec

DE 10.00 usec

TE 300.2 K @)

D1 1.00000000 sec Me

TDO 1

M

======== CHANNEL fl ======== wm_‘ ©

SFO1 500.1730010 MHz major

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 W

F2 - Processing parameters

ST 65536

SF 500.1700107 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

......... R e T L L
9 8 7 6 5 4 3 2 1 0 ppm

(<[] ™] [~ o [aNfoo| (=1 <
N[O ||| o< o <t (O r=|00 o|N| | -
afQ|Q|e| 2|2l Q RN Qe (@ Q
ol=lala| [N ~=]|ol~=|m - AN o= | ©
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Current Data Parameters

NAME TNK-710 TM major

EXPNO 11 (0]

PROCNO 1 \— pPhO Me

F2 - Acquisition Parameters 0 N

Date 20180309 —

Time 17.03 N L/\v

INSTRUM spect PMP

PROBHD 5 mm CPPBBO BB

PULPROG z2gpg30 O (@)

D 65536

SOLVENT CDC13

NS 64

DS 0 Me—7~g

SWH 29761.904 Hz N=

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66 CN

DW 16.800 usec

DE 11.00 usec

TE 300.1 K O

D1 1.89900005 sec Me

D11 0.03000000 sec

TDO 1 3ar Me

======== CHANNEL fl ======== major

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40 7 A %

5 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
"C NMR
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Current Data Parameters
NAME TNK-710 TM minor
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180309
Time 16.49
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz Me—~~g
FIDRES 0.122266 Hz N=
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec CN
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec [e)
TDO 1 \J\_,\_m
======== CHANNEL fl ========
SFO1 500.1730010 MHz MNH
NUC1 1H minor
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SFE 500.1700121 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
........................... I D e D
9 8 7 6 5 4 3 2 1 0 ppm
o nUrmwﬁAw DD |O (=] (3¢ (=21 < (DO [*2]
DT O|v| ||| (=] L [=1K2] (| (AN [Te]
eI~ S eIs ] el |19 Sle|el— e
| AN|[~=[N| |[N|™=]|=]|M| - N (N ||| ©
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Current Data Parameters

NAME TNK-710 TM minor

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180309

Time 16.57

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz Me —~ S

FIDRES 0.454131 Hz _

AQ 1.1010048 sec N

RG 189.66

DW 16.800 usec

DE 11.00 usec CN

TE 300.2 K

D1 1.89900005 sec

D11 0.03000000 sec O\J\_,\_m

TDO 1

======== CHANNEL fl ======== 3ar Me

SFO1 125.7804233 MHz minor

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltz1l6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 w

PLW13 0.19440000 w

F2 - Processing parameters

ST 32768

SF 125.7678470 MHz

WDW EM

SSB

LB 1.00 Hz

GB

PC 1.40 v _

"

210 200 190 180 170 160 150 140 130 120 110 100 90

*C NMR

40 30 20 10 0 ppm



Current Data Parameters

2. 046
2.038
1.255
1.241
1.227

——-0.000

NAME TNK-700 major (o)

EXPNO 10 mu M

PROCNO 1 ., Ph vie

— o 7 N

F2 - Acquisition Parameters _

Date_ 20180116 N ./\V

Time 15.40 PMP N

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG 2g30 EtO o

TD 65536

SOLVENT CDC13 O O

NS 1

DS 0 3as

SWH 8012.820 Hz i

FIDRES 0.122266 Hz major

AQ 4.0894465 sec

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 292.7 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 500.1730010 MHz

NUC1 1H

Pl 12.00 usec

PLW1 13.50000000 w

F2 - Processing parameters

ST 65536

SF 500.1700094 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
WU e L |

......... IR D e D B I B
9 8 7 6 5 4 3 2 1 0 ppm

[v]Kae} OOV |O (=] QN[O [{] AN o -
[ )=} [ee e I I =10 o o AN|N(MWM (2] (20 N N~
19| (2e|e|ee|e Q o||e(® @ Q| (e <
ANIAN| [N|™~O|r=|N - N[N - - - ™

'H NMR
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—41.288
— 36.158
——26.519
—— 14.054
—0.024
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Current Data Parameters

NAME TNK-700 major C

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180116

Time 20.57

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 53

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 107.18

DW 16.800 usec

DE 11.00 usec

TE 292.9 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 w

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50
"CNMR



Current Data Parameters

4.838
4.827
4.825
4.814
4.222
4.210
4.208
4.200
4.195
4.188
4.186
4.173
4.158
4.144
4.130
4.126
4.115
4.111
4.103
4.097
4.089
4.075
3.907
3.897
3.124
3.120
2.496
2.485
2.482
2.471
2.467
2.457
2.453
2.442
2.438
2.428
2.269
2.255
2.241
2.227
2.212
2.199
1.580
1.241

§

1.226
1.212

-0.000

NAME TNK-700 minor 2 0

EXPNO 10 Au

PROCNO 1 . Ph _v\_m

F2 - Acquisition Parameters mu \A/W\FH/A\\Z

Date_ 20180116 =N : | /

Time 15.43 PMP - N

INSTRUM spect T

PROBHD 5 mm CPPBBO BB

PULPROG 2930 EtO (0]

TD 65536

SOLVENT CDC13

NS 1 hu hu

Ds 0 3as

SWH 8012.820 Hz :

FIDRES 0.122266 Hz minor

AQ 4.0894465 sec

RG 31.29

DW 62.400 usec

DE 10.00 usec

TE 292.8 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1 ========

SFO1 500.1730010 MHz

NUC1 1H

P1 12.00 usec

PLW1 13.50000000 w

F2 - Processing parameters

ST 65536

SF 500.1700115 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

LY | N W W B | i
T T T T [ T [
9 7 6 5 4 3 2 1 0 ppm

o NNOIOo|IMm (=] | [ N O |© N
<] RN N (=] Of (&N [Te] [=1RE=] N~
o Qo Q =<2 «Q el Q
- N[O ™M - < | © - |- (92

'H NMR
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Current Data Parameters

NAME TNK-700 minor 2
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180116

Time 15.46
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66

DW 16.800 usec
DE 11.00 usec
TE 292.8 K

D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C

Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 w
PLW13 0.19440000 w

F2 - Processing parameters
SI 32768

SF 125.7678502 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

B I I I e I I A I A LA AR RN RARARARA) RAARARRARY RAREARARY MAARARRA RARAARAR] RAARAARARY REAARAREY RAARAR
70

210 200 190 180 170 160 150 140 130 120 110 100 90 &0
*C NMR

—63.469
——61.446

60

—55.527
———53.241

50

——41.287

40

—— 36.234

(o))
O
fe}
~
N

30

——14.019

——-0.004

0
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Current Data Parameters

NAME coupling az-a-p-Me

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170417

Time 22.02

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 1

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec MeO

RG 31.29

DW 62.400 usec 3ba

DE 10.00 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

S137

SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
ST 65536
SF 500.1700118 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ﬁ el
[ T I I I I T T I I I Tttt
9 8 7 6 5 4 3 2 1 0 ppm

1.999
2.011
2.019
1.010
3.044
1.000
7.029
3.021

'H NMR
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Current Data mmwwamﬁmwm_ / \ f/””h”/ﬁ/bV\V“W\\V\\\\ f/k\\_ \ _ _ _ _

NAME coupling az-a-p-Me

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170417

Time 22.05

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 106

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec MeO

RG 189.66 3ba

DW 16.800 usec

DE 11.00 usec

TE 300.2 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 w

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltz1l6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters

ST 2768

SF Hmm.qmmmbqo MHz __ ‘ V _ A |

R o v

SSB 0

LB 1.00 Hz

Rl I e I I I I I I I I B B A IR RARREARY REARARAA RARARARARY RARRARAREY NEARARAR) RARARAARY REARARAN
wo 210 200 190'-180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR
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Current Data Parameters
NAME couplig az a-p-OMe
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters OMe
Date_ 20170414
Time 22.41
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec MeO
DE 10.00 usec 3ca
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
ST 65536
SF 500.1700114 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[
bW
W , i ,
[ T I I I I L I T I I I
9 8 7 6 5 4 3 2 1 0 ppm
o <2} ol | o oo
(=] o =M (=] O|r
. . Qe < Qe
N N | MAN - Nl

'H NMR



o ) — M 0 O N WO LW~ o)W <
oo o~ O — O O WO~ —NO O N O O o O WO )
~ N — <0 O OO NOWOAA ~ N ™M oy < <t
. . o e e L ) N O™~ N <t N N o
r~ ) ™M — O N O OO~ O 00 < < I . .
[oe} r~ O O N T M AN NN A A ~r~ 0o [TolToRNe)) e}
— — — o~ L B R B B B B B o~~~ 0 0 < o™
S N A N 4 NV
NAME couplig az a-p-OMe
EXPNO 11
PROCNO 1 OMe
F2 - Acquisition Parameters
Date_ 20170414
Time 22.44
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 18
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz MeO
AQ 1.1010048 sec 3ca
RG 189.66
DW 16.800 usec
DE 11.00 usec
TE 300.2 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 w
PLW12 0.30375001 w
PLW13 0.19440000 W
F2 - Processing parameters —
rx,_;zl P g ,{ﬁn A Ay
SSB 0
LB 1.00 Hz

Mo 210 200 190'-180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR

S140



Current Data Parameters

1.620
-0.000

NAME coupling Ar-p-Cl
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170406
Time 22.54
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29 MeO
DW 62.400 usec 3da
DE 10.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700130 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
\
ﬁ T[
LU h
[ T I T I I I T I I
9 8 7 4 3 2 1 0 ppm

N L || (=] <

o (*2] [ 1 =J(=} o ((o]

()] ()] Q|| o (=}

- - IR - ~

'H NMR
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Current Data mmwmamdmwm_ / \ r/h”/”ﬂh/hy&V\W\L\\\\; r/;\\ \ _ _

NAME coupling Ar-p-Cl

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170406

Time 22.57

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 97

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz MeO

AQ 1.1010048 sec

RG 189.66 3da

DW 16.800 usec

DE 11.00 usec

TE 300.2 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 w

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

ST 2768

SF Hmm.qm 8470 |MHz ) N |

o iy

SSB 0

LB 1.00 Hz

£l I e I I I I I I I B B A IR RN RN RARARARARY REREARAREN NEARARAAR) RARARARARY AR
Wumio 200 190'-180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR
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Current Data Parameters
NAME coupling az-a-o-Me
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170410
Time 21.26
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29 MeO
DW 62.400 usec 3ea
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
ST 65536
SF 500.1700142 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 5 f
] I M E J
[ T I I I I T I I I T I I
9 8 7 6 5 4 3 2 1 0 ppm
o (20 N=O|M~ o DD ™ -
[=2] [=] OIAN|N|IN [=] M| 2]
(=] o [==IE=1[-} o o|o®|o o
- - || - M|AN|™ (3]

'H NMR
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Current Data mmhmamﬁmhm_ / \ F/HHMWHMU%UMnyMM“AHHW\L f/V\\\\ _ _ _ _
NAME coupling az-a-o-Me
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170410
Time 21.30
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 101
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec MeO
RG 189.66 3ea
DW 16.800 usec
DE 11.00 usec
TE 300.1 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 w
PLW12 0.30375001 w
PLW13 0.19440000 W
F2 - Processing parameters
ST 2768
SF Hmm.qmmmbqo_ZEN ¥_ | v _ ‘ I |
T pini y * " ’
SSB 0
LB 1.00 Hz

B I I I I I I I I I I ) A N IR RN
_mo 210 200 190'-180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR
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Current Data Parameters
NAME coupling az-a-o-Me 2
EXPNO 10
PROCNO 1
MeO
F2 - Acquisition Parameters
Date_ 20170411
Time 12.07
INSTRUM spect nu
PROBHD 5 mm CPPBBO BB _<_®
PULPROG zg30 1
D 65536 N
SOLVENT CDC13 |Z ﬂ
NS 1 N /
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29 MeO
DW 62.400 usec
DE 10.00 usec 3fa
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
ST 65536
SF 500.1700137 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 ﬁ
b b
[ T I T I I T I I T T
9 8 7 6 5 4 1 0 ppm
[=] | ITO|© [=] - |<
[<2] O |WON o |
S ||l Q N
- N =N - NN

'H NMR
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Current Data Parameters _ /_\ // Z\ /\ § %\ < ‘ _

NAME coupling az-a-o-Me 2

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170411

Time 12.11

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 107.18 MeO

DW 16.800 usec 3fa

DE 11.00 usec

TE 300.2 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

ST 32768

SF 125.7678470 MHz : A A V v_ ; A

WDW EM

SSB Q — _ f_ | A , _ . |

1B 1.00 Hz ’ )

GB 0

I I I I I I I I I I A N IR RN
210 200 190 180 170 160 150 140 130 120 110 100 90

*C NMR
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Current Data Parameters
NAME coupling az-a—-nap
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170410
Time 21.02
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz MeO
AQ 4.0894465 sec
RG 31.29 wmm
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
ST 65536
SF 500.1700149 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[ [ T T T I T I
9 8 7 6 5 4 1 0 ppm
) 10449Vj004 o o]0
[=2] QT | NN O[O [=] QDL v
] cle|e|e|e|ee(=(e < = bl
o AN~ ||| |[v=[v=|—[ - | M[m

'H NMR
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Current Data mmhwamw_MHm _ // ,,//,,,/%j/ &\\\\_ L\\ _ _ _ _

NAME coupling hap

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170406

Time 22.38

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 73

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec MeO

DE 11.00 usec

TE 300.2 K w@m

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO02 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzlo

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 W

PLW13 0.19440000 W

F2 - Processing parameters

ST 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0 A

PC 1.40

, _ horonpimmiahonh L N [ .Zg;_::, ; " ek | | |

I I I I I I I I I I ) A BN IR R
70

210 200 190 180 170 160 150 140 130 120 110 100 90 80
*C NMR
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Current Data Parameters 52 222852 2928 0z 2298898 T 29 S I g
NAME TNK-672 TM o o N~ OO Oy ~ o~ O © STOMOHOHMm®O 0 NnO NN © ® .
EXPNO 10 o RN Ge<s g A T S S e
o VNN N N2V VY |
F2 - Acquisition Parameters
Date_ 20171221
Time 18.40
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec
DE 10.00 usec MeO
TE 292.9 K
D1 1.00000000 sec 3hb
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
ST 65536
SF 500.1700080 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[ T I T T I [ T T
9 8 7 6 5 4 2 1 0 ppm
o0} Q=™ [=] [l g © < [=] N~
[*2] D|IN| ™ o O N (2] 0 [ee]
o AN < A Q Q| |2 o
- (=18 i q'] - N[ - ™ ™ N

'H NMR
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Current Data Param@ters = ® @ = o s oo o823 = 2 PR L2328 N
NAME TNK-678 TM o N E=) — o oy I~ © ™ . . . . . . . . o
EXPNO 213 =3 3 S = o SRR o S - o 229 o
H ¥ NS N v
F2 - Acquisition whwmamwmhﬁ
Date_ 20171221
Time 18.43
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 64
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66
DW 16.800 usec MeO
DE 11.00 usec
TE 292.8 K 3hb
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 125.7804233 MHz
NUC1 13C
P1 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzlo
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 w
PLW13 0.19440000 W
F2 - Processing parameters
ST 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 i )

B I I I I I I I I I I A I A RN AR REARRRARY RAREARRARY RALEAR
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm

*C NMR
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Current Data Parameters
NAME TNK-682 2-3
EXPNO 10
PROCNO 1
Ph O  Me
F2 - Acquisition Parameters MeN N
Date_ 20171222 ﬂlLv
Time 19.08
INSTRUM spect Me N /
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT cDCl13 5ab
NS L major
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 293.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
f I ﬁlf ﬁlfLF\
I TTTTTTTT I T T Tttt
9 8 7 6 5 1 0 ppm
1uﬁﬂ“¢u VN[O (=] < N~ ©
DD N OO |AN|© (=] N~ N~ N~
Q||| (@ ] ] ] ]
| O|lr=Mr~O—O - N N N

'H NMR
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Current Data Parameters
NAME TNK-683 3
EXPNO 11
PROCNO 1
(0]
F2 - Acquisition Parameters Ph (0] Me
Date_ 20171222 1
Time 19.10 MeN N
INSTRUM spect \
PROBHD 5 mm CPPBBO BB —/\_m Z \
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 40
DS 0 5ab
SWH 29761.904 Hz major
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66
DW 16.800 usec
DE 11.00 usec
TE 292.9 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG([2 waltz1l6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 W
PLW13 0.19440000 W
F2 - Processing parameters
ST 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
] L] |
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Current Data Parameters

NAME coupling-oxindole minor
EXPNO 10 ﬁu
PROCNO 1 Ph O _v\_m
F2 - Acquisition Parameters MeN N
Date_ 20180111 ,/\V
Time 16.24 Me N
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930
TD 65536 5ab
SOLVENT CDC13 H
NS 1 minor
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 292.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
ST 65536
SF 500.1700115 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L o
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Current Data Parameters

NAME coupling-oxindole minor

EXPNO 11

PROCNO 1 O

F2 - Acquisition Parameters Ph O

Date 20180111

Time 16.27 MeN

INSTRUM spect

PROBHD 5 mm CPPBBO BB 7>®

PULPROG zgpg30

D 65536

SOLVENT CDC13

NS 65 mmc

DS 0 .

SWH 29761.904 Hz minor

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec

DE 11.00 usec

TE 292.5 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC A 1.40 — : A A ;

NAE

2=
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7.451
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7.436
7.423
7.420

Current Data Parameters

NAME TNK-686 TM
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171222

Time 19.14
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 1

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29

DW 62.400 usec
DE 10.00 usec
TE 292.9 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 500.1730010 MHz
NUC1 1H

Pl 12.00 usec
PLW1 13.50000000 w

F2 - Processing parameters
SI 65536

SF 500.1700112 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

——-0.000

o}
Ph O  Me
N
|
Me Z/\v
5bb

diastereomixture

'H NMR

0 -

oo
o T ||
SRS
M=o

—

o1 -
i g

1.000

0.981
2.905
2.960

2.932
2.977

0 ppm
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Current Data Parameters
NAME TNK-686 TM
EXPNO 11
PROCNO 1
0]
F2 - Acquisition Parameters Ph (0] Me
Date_ 20171222 1
Time 19.16 O N
INSTRUM spect ~
PROBHD 5 mm CPPBBO BB _/\_m Z \
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 128 5bb
DS 0 . .
swn 29761.904 Hz diastereomixture
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66
DW 16.800 usec
DE 11.00 usec
TE 292.9 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 w
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 w
PLW13 0.19440000 W
F2 - Processing parameters
SI 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
S B B i

st il ' . I . o -

N 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
"C NMR
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Current Data Parameters
NAME transformation az-open
EXPNO 10 O N A\
PROCNO 1 Ph |
F2 - Acquisition Parameters MeO 2
Date_ 20170424 Me
Time 21.38 © NH O
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz OMe
FIDRES 0.122266 Hz
A0 4.0894465 sec 6aa
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
ST 65536
SF 500.1700115 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ugLf
[ T I I I I T T I I T I I
9 8 7 6 5 4 3 2 1 0 ppm
| oFO[O]| || o < N W
QO (ORI o o - ol
ol [o|S|a|a(a|a|e S o |||
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Current Data mmww%mwmww b / \ f/h”/”/hﬁﬂ”#k&MM“W\\L\\ f/;\\\ _ / \ _ _ _
NAME transformation az-open
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters @) Ph N /
Date_ 20170424 i
Time 21.42
INSTRUM spect MeO 2
PROBHD 5 mm CPPBBO BB o) NH O Me
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 97
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 189.66 OMe
DW 16.800 usec
DE 11.00 usec 6aa
TE 300.1 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 w
PLW13 0.19440000 W
F2 - Processing parameters
SI 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
? : | |
PC 1.40
o L | | . L ,

I I I I I I I I I I A N IR RN
N 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR
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7.292
7.048
7.043
7.039
7.029
7.025
7.019

|
|

ata Parameters

3.826
3.728
3.695
3.619
3.598
3.586
3.367

Z
X
<

2.515
2.512
2.508
2.505
2.501

NAME tr COOH 3 o
EXPNO 10 Ph
PROCNO 1 OH
o MeO
F2 - Acquisition Parameters
Date_ 20170728 (@) NH O
Time 10.35
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 1
Ds 0 OMe
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec 7aa
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 292.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1700000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
+ mﬁpw (> e
[ I T I T [ T I T I
9 8 7 6 4 1 0 ppm
[=2) | [N © (=] =)=
- | (OO N[O [=Ik=1K2]
] o (@)@ Q|
o | (=[O (32 1 B ol K o]

'H NMR
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Current Data Parameters

NAME tr COOH 3 /\ / \ / //\_x _ ///%

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170728

Time 10.40

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT DMSO

NS 128

DS 0

SWH 29761.904 Hz

FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 189.66

DW 16.800 usec

DE 11.00 usec

TE 292.4 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 W

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 W

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters

ST 32768

SF 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

O
Ph OH
oo Y
(e NH O
OMe

7aa

210 200 190 180 170 160 150 140 130 120 110 100 90 40

*C NMR

80 70 60 50

30

20

10 O

ppm
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7.764
7.746
7.423
7.420
7.415
7.409
7.406
7.403
7.399
7.396
7.393
7.388
7.387
7.382
7.380
7.374
7.334
7.322
7.319
7.303
7.300
7.296
7.286
7.283
7.271
7.266
7.263
7.258
7.252
7.245
7.238

s
~

Current Data Parameters

6.936
6.918
6.714

4.840
4.812
4.776

4.747

——3.854

—3.692

TT—3.657
_—3.395

TT—3.360

NAME tr amide 2 (@)
EXPNO 20
PROCNO 1 v: O
(@] PN
F2 - Acquisition Parameters _ N Ph
Date_ 20170728 N H
Time 10.46
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT cDC13 MeO
NS 1
bs 0 8aa
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 292.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
SI 65536
SFE 500.1700110 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
-
] J
| — _ - _ ™ r !
9 8 7 6 5 1 0 ppm

[{] (=10 = Al (=] O N (o]

(=] < |00 (|0 (=] N[ (=]

el (e |9 < el (<@

all vl |~|lo o Al [+~

'H NMR
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Current Data Parameters / \ ' ‘ ,//%\\\ _ _ /\ _

NAME tr amide 2

EXPNO 21

PROCNO 1 O

L Ph O

F2 - Acquisition Parameters

Date_ 20170728 (@)

Time 10.49 _ N~ >Ph

INSTRUM spect N H

PROBHD 5 mm CPPBBO BB

PULPROG zgpg30

TD 65536

SOLVENT CDC13

DS %0 MeO

SWH 29761.904 Hz

FIDRES 0.454131 Hz 8aa

AQ 1.1010048 sec

RG 107.18

DW 16.800 usec

DE 11.00 usec

TE 292.3 K

D1 1.89900005 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7804233 MHz

NUC1 13C

Pl 10.00 usec

PLW1 65.00000000 w

======== CHANNEL f2 ========

SFO2 500.1720007 MHz

NUC2 1H

CPDPRG[2 waltzl6

PCPD2 80.00 usec

PLW2 13.50000000 w

PLW12 0.30375001 w

PLW13 0.19440000 W

F2 - Processing parameters

SI 32768

SFE 125.7678470 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0 — — - _ v ™ | "

B el Ll ii Y " . e " o iy Y - iy

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm

*C NMR
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7.875
7.805
7.787
7.484
7.481
7.465
7.369
7.365
7.354
7.351
7.342
7.339
7.313
7.310
7.308
7.300
7.296
7.281
7.263
6.941
6.923
3.639
1.596
~0.000

_—14.223
TT—14.189
_/‘
<
\ .

N

Current Data Parameters
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NAME tr di ester
EXPNO 10 O
PROCNO 1 Ph
OMe
F2 - Acquisition Parameters MeO
Date 20170726
Time 17.24 Os_NH O
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 0
SWH 8012.820 Hz OMe
FIDRES 0.122266 Hz
AQ 4.0894465 sec 9aa
RG 31.29
DW 62.400 usec
DE 10.00 usec
TE 292.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
ST 65536
SF 500.1700110 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ﬁﬁ
L% ) — "
9 8 7 6 5 4 3 2 1 0 ppm

O(N|[MNWOI™M N~ OO0 |00

™| O||N|D|M (2] I =E=J1 e k=2

Qe|e|ae| (@ Q|2

™|QN|[|ON| |y - OllMN|O|N

'H NMR
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Current Data Parameters /\ / \ / %\\\ _ < /\\ _ _
NAME tr di ester
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters (o)
Date_ 20170726 Ph
Time 17.31 OMe
INSTRUM spect _<_m0§
PROBHD 5 mm CPPBBO BB
PULPROG 2gpg30 O NH O
TD 65536
SOLVENT CDC13
NS 128
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 107.18 OMe
DW 16.800 usec
DE 11.00 usec
TE 292.8 K 9aa
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 w
PLW13 0.19440000 W
F2 - Processing parameters
ST 32768
SF 125.7678470 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 v _ A _
(N | 1

I I I I I I I I I I A N IR RN
; 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
"C NMR
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'H NMR

Current Data Parameters® o —is I © A o Aoy ro NS x A 3
NAME tsulldovov 0@ OO T T MMM NN N OO o~ 0 )
EXPNO B R R A T RN 0 = o -
SN\ \/
F2 - Acquisition Parameters
Date_ 20180517
Time 15.53
INSTRUM spect O
PROBHD 5 mm CPPBBO BB O
PULPROG zg30 _Uj
D 65536 (@)
SOLVENT cpels (0]
NS 1 — ZHA
DS 0 V|Z Ph PMP
SWH 8012.820 Hz PMP
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.29 10a
DW 62.400 usec
DE 10.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1730010 MHz
NUC1 1H
Pl 12.00 usec
PLW1 13.50000000 w
F2 - Processing parameters
ST 65536
SF 500.1700134 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
LEL@EF 1 N Ll
[ T I T I T I T I
9 8 7 4 1 0 ppm
N wlo|s| o] =)
mo|o[x|v]|o|n| ~| S
AN INIE G S|S
Ll Kor 1Rl Kor JEa 1 Kor 1 Rl Kog ) AN|©
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Current Data Parameters o S CMNOAN ™S HINDN®I A 29
NAME tsul0l4 < ™ MM N N O O o~~~ S ..
o~~~ O O O O MMM OMONNNNNNNAAAA mn 0
EXPNO 11 — — oA A A A A A A A A [TolTo}
v VN TS\F %
F2 - Acquisition Parameters
Date_ 20180517
Time 16.19 o)
INSTRUM spect O
PROBHD 5 mm CPPBBO BB Ph
PULPROG zgpg30 (o)
D 65536 (@)
SOLVENT CDC13 VHZ ZHA
NS 852 Ph
ne : PMP PMP
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec 10a
RG 189.66
DW 16.800 usec
DE 11.00 usec
TE 300.2 K
D1 1.89900005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7804233 MHz
NUC1 13C
Pl 10.00 usec
PLW1 65.00000000 W
======== CHANNEL f2 ========
SFO2 500.1720007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.50000000 W
PLW12 0.30375001 w
PLW13 0.19440000 W
F2 - Processing parameters
SI 32768
SFE 125.7678475 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
o L R ) __ , |
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