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General procedure for synthesis of substituted ortho-amino cinnamates
Methyl (E)-4-amino-3-(3-methoxy-3-oxoprop-1-en-1-yl)benzoate (i).

CO,CH;

H3C02C\©%/
NH,

To the stirred solution of methyl 4-amino-3-iodobenzoate (3.61 mmol), palladium acetate (0.036
mmol), triphenylphosphine (0.072 mmol), potassium carbonate (7.22 mmol), and
tetrabutylammonium bromide (0.072 mmol) in N,N’-dimethylformamide (10 mL) added methyl
acrylate (7.22 mmol). The reaction mixture was stirred at 80 °C for 2 h in sealed tube. The
mixture was cooled to room temperature, diluted with water (100 mL), and extracted with ethyl
acetate (3 x 30 mL). The organic layer was washed with brine (10 mL), dried using MgSOsa,
filtered, and concentrated in vacuo. The residue was purified by column chromatography (diethyl
ether/petroleum ether, 1:4) to give (E)-methyl 4-amino-3-(3-methoxy-3-oxoprop-1-en-1-yl)
benzoate (2.51 mmol) as light brown solid. Mp 174-176 °C; *"H NMR (400 MHz, DMSO) 6 7.98
(1H, m), 7.88-7.84 (1H, d, J = 15.6 Hz)), 7.64 (1H, dd, J = 1.7, 8.6 Hz), 6.74-6.70 (1H, d, J =
15.6 Hz), 6.45 (2H, b), 6.40-6.36 (1H, d, J = 15.7 Hz), 3.76 (3H, s), 3.72 (3H, s); 13C NMR (100
MHz, CDCls) 6 167.2, 166.4, 15267, 140.3, 132.6, 129.8, 117.1, 116.9, 116.1, 51.9, 51.8; FT-IR
(KBr) 73446, 3360, 3254, 1687, 1659, 1606, 1563, 1505, 1428, 1342, 1298, 1258, 1174, 1106,
980, 754, 484 cm™*; LRMS-EI* (m/z) 258.45 ([M+Na]*, 100), 236.27 ([M+H]*, 42) 189.98
(11.71); HRMS-TOF-ES* (m/z) [M+Na]" calcd for C12H12NNaOs, 258.0742 found 258.0742.

Methyl (E)-3-(2-amino-5-chlorophenyl) acrylate (ii).
CO,CH;

NH,

The reaction was carried out as described for the synthesis of (E)-methyl 4-amino-3-(3-methoxy-
3-oxoprop-1-en-1-yl) benzoate (i) using 4-chloro-2-iodoaniline (3.95 mmol). The residue was
purified by column chromatography (diethyl ether/petroleum ether, 1:4) to give (E)-methyl 4-
amino-3-(3-methoxy-3-oxoprop-1-en-1-yl)benzoate (2.51 mmol) as yellow solid. Mp 182-184°C;
H NMR (400 MHz, CDCl3z) 6 7.73 (1H, d, J = 15.8 Hz), 7.34 (1H, d, J = 2.2 Hz), 7.12 (1H, dd,
J=22,8.6 Hz), 6.65-6.62 (1H, d, J = 8.6 Hz), 6.35 (1H, d, J = 15.8 Hz), 3.94 (3H, m), 3.81 (3H,
m); *C NMR (100 MHz, CDCls) 6 167.2, 144.0, 138.8, 131.0, 127.4, 123.8, 121.2, 119.1, 117.9,
51.7; LRMS-EI* (m/z) 211.0 ([M] ¥); FT-IR (KBr) v 3412, 3340, 2929, 1717, 1636, 1493, 1436,
1376, 1302, 1204, 1174, 1063, 823, 648, 5415 cm™.
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tert-Butyl (E)-3-(2-aminophenyl)acrylate (iii).

o

O/t—Bu

NH,

The reaction was carried out as described for the synthesis of (E)-methyl 4-amino-3-(3-methoxy-
3-oxoprop-1-en-1-yl) benzoate (i) using 2-iodoaniline (9.17 mmol).The residue was purified by
column chromatography (diethyl ether/petroleum ether, 1:4) to give (E)-tert-butyl 3-(2-
aminophenyl) acrylate (6.85 mmol) as yellow solid. Mp 82-84 °C; 1H NMR (400 MHz, CDClIs)
07.72(1H,d,J=15.8 Hz), 7.37 (1H, d, J = 7.8 Hz), 7.16 (1H, t, J=7.6 Hz), 6.76 (1H,t,J=7.5
Hz), 6.69 (1H, d, J = 8.1 Hz), 6.29 (1H, d, J = 15.7 Hz), 3.94 (2H, b), 1.54 (9H, s); 3C NMR
(100 MHz, CDCls) ¢ 166.6, 145.4, 139.0, 131.0, 128.2, 120.3, 120.2, 118.9, 116.6, 80.4, 28.2.
EI" (m/z) 219.1 ([M]"); FT-IR (KB,) v 3375, 2978, 2931, 1697, 1623, 1573, 1490, 1459, 1367,
1256, 1206, 1169, 981, 865, 750, 598 cm 2.

(E)-Methyl 3-(2-aminophenyl) acrylate (iv).

@]
~-CH
o 3

NH,

The reaction was carried out as described for the synthesis of (E)-methyl 4-amino-3-(3-methoxy-
3-oxoprop-1-en-1-yl) benzoate (i) using 2-iodoaniline (9.17 mmol). Yellow solid; Mp 62-65 °C;
H* NMR (400 MHz, CDCl3) ¢ 7.83 (1H, d, J = 15.8 Hz), 7.39-7.36 (1H, m), 7.19-7.15 (1H, m),
6.78-6.69 (2H, m), 6.35 (1H, d, J = 15.8 Hz), 3.99 (2H, b), 3.80 (3H, m); *C NMR (100 MHz,
CDClIs) 6 167.8, 145.0, 140.3, 131.4, 128.1, 119.8, 118.9, 117.6, 116.8, 51.7. EI* (m/z) 177.07
(IM]%); FT-IR (KBr) v 3377, 3240, 2951, 1703, 1623, 1573, 1490, 1460, 1434, 1265, 1198,
11697, 1035, 9817, 860, 758, 598 cm L.,

(E)-3-(2-Aminophenyl)-1-phenylprop-2-en-1-one (v)[!!
0
| Ph

NH,

General Procedure for preparing benzylidene amino phenyl acrylatel?!

To the stirred solution of (E)-2-aminophenyl acrylate derivatives (1.0 equiv) and aldehyde (1.0
equiv) in anhydrous toluene (10 mL) added 4 A molecular sieves (5.0 equiv). The reaction
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mixture was stirred at 110 °C for 18 h. After completion of the reaction molecular sieves were
filtered and solvent was removed to obtain the substituted benzylidene amino phenyl acrylate.

(E)-tert-Butyl 3-(2-((E)-(4-nitrobenzylidene)amino)phenyl)acrylate (vi)
(0]

o t-Bu
|

N‘\Q
NO,

Yellow solid; Mp 143-145 °C; 1H NMR (400 MHz, CDCls) 6 8.49 (1H, s), 8.34 (2H, d, J = 8.7
Hz), 8.20-8.11 (3H, m), 7.67 (1H, d, J = 7.2 Hz), 7.45-7.40 (1H, t, J = 7.5 Hz), 7.30 (1H, t, J =
7.5 Hz), 7.04 (1H, d, J = 7.4 Hz), 6.40 (1H, d, J = 16.1 Hz), 1.52 (9H, m); 3C NMR (100 MHz,
CDCl3) 6 166.3, 157.9, 149.9, 149.5, 141.3, 139.6, 131.0, 130.0, 129.1, 124.1, 121.3, 118.2, 80.5,
28.2.

(E)-Methyl 3-(2-((E)-(4-nitrobenzylidene) amino) phenyl) acrylate (vii)

o

e

NO,

Yellow solid; Mp 62-65 °C; 2H NMR (400 MHz, CDCls) 6 8.50 (1H, s), 8.35 (2H, d, J = 8.6 Hz),
8.20 (1H, d, J = 16.2 Hz), 8.12 (2H, d, J = 8.5 Hz), 7.67 (1H, d, J = 7.6 Hz), 7.44 (1H,t, J = 7.3
Hz), 7.32 (1H, t,J = 7.4 Hz), 7.04 (1H, J = 7.8 Hz), 6.47 (1H, d, J = 16.1 Hz), 3.80 (3H, s); 1*C
NMR (100 MHz, CDCls) 6 167.5, 158.1, 150.2, 149.5, 141.2, 141.1, 131.3, 129.7, 128.7, 128.9,
127.6,127.2, 124.1, 119.3, 118.4, 51.7.

General procedure for synthesis Knoevenagel intermediate

Ethyl (2)-2-cyano-3-(2,4,6-trimethoxyphenyl)acrylate (5al): To the stirred solution of ethyl
cyanoacetate (1.02 mmol) and 2,4,6 trimethoxybenzaldehyde (1.02 mmol) in anhydrous DCM
(10 mL) added (0.51 mmol) of DBU. The reaction mixture was stirred at room temperature and
monitored by TLC for completion. Reaction mixture was concentrated using reduced pressure
and purified using silica gel column chromatography to yield substituted Knoevenagel product.
Yellow solid; Mp 101-102 °C; *H NMR (400 MHz, CDClIs) ¢ 8.41 (1H, s), 6.09 (2H, s), 4.33
(2H, g, J = 7.0 Hz), 3.88 (6H, s), 3.86 (3H, s), 1.36 (3H, t, J = 7.0 Hz); 3C NMR (100 MHz,
CDCl3) 6 165.6, 164.0, 16.2, 147.4, 116.1, 104.6, 103.4, 90.4, 62.1, 55.6, 55.4, 14.3. LRMS-EI"
(m/z) 292.32 ([M+H]", 100), ([M+H]*246.37 (38.35); HRMS-TOF-ES" (m/z) [M+Na]" calcd
for C1sH17NNaOs, 314.1004, found 314.1004.
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Crystallographic data of 3a

Table 1. Crystal data and structure refinement for ic18499.

Identification code ic18499

Empirical formula C25 H27 N3 O6

Formula weight 465.49

Temperature 200(2) K

Wavelength 1.54178 A

Crystal system Monoclinic

Space group P2i/c

Unit cell dimensions a=11.8148(3) A =90°.
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b =9.6634(2) A =98.5727(10)°.

¢ =20.8234(5) A =90°,
Volume 2350.87(10) A 3
Z 4
Density (calculated) 1.315 Mg/m3
Absorption coefficient 0.784 mm-1
F(000) 984
Crystal size 0.159 x 0.045 x 0.042 mm3
Theta range for data collection 4.294 to 69.990°.
Index ranges -14<=h<=14, -9<=k<=11, -24<=I<=25
Reflections collected 11420
Independent reflections 4394 [R(int) = 0.0208]
Completeness to theta = 67.679° 98.8 %
Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7533 and 0.6024
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 4394 /16 /323
Goodness-of-fit on F2 1.037
Final R indices [1>2sigma(l)] R1=0.0392, wR2 = 0.0947
R indices (all data) R1=0.0481, wR2 =0.1040
Extinction coefficient n/a
Largest diff. peak and hole 0.248 and -0.174 e.A -3
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Table 2. Atomic coordinates (x 104) and equivalent isotropic displacement parameters (A 2x
103)

for ic18499. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y z U(eq)
o(1) 9079(1) 3230(2) 1826(1) 60(1)
0(2) 10128(1) 4781(2) 2361(1) 55(1)
o(@3) 3844(1)  12926(1) 1363(1) 45(1)
0(4) 2813(1)  12513(1) 374(1) 33(1)
o(5) 6564(1)  10539(1) 1915(1) 45(1)
0(6) 6956(1) 9505(1) 1013(1) 43(1)
N(1) 4210(1) 7188(2) 1979(1) 38(1)
N(2) 4930(1) 7391(2) 344(1) 40(1)
N(3) 9204(1) 4350(2) 2098(1) 40(1)
c(1) 3173(1) 7820(2) 1748(1) 31(1)
C(2) 2154(1) 7126(2) 1809(1) 36(1)
c(3) 1112(1) 7671(2) 1548(1) 43(1)
C(4) 1061(1) 8911(2) 1218(1) 51(1)
C(5) 2060(1) 9613(2) 1162(1) 42(1)
C(6) 3127(1) 9095(2) 1426(1) 29(1)
c(7) 4220(1) 9888(2) 1386(1) 27(1)
Cc(8) 5240(1) 8866(2) 1410(1) 26(1)
C(9) 5289(1) 7919(2) 2023(1) 30(1)
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C(10)
C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
c(17)
C(18)
C(19)
C(20)
c(21)
C(22)
C(23)
C(24)
C(25)
C(24)

C(25)

6293(1)
6178(1)
7126(1)
8184(1)
8324(1)
7369(1)
4158(1)
3595(1)
2181(1)
1508(2)
3005(2)
1400(2)
5093(1)
6337(1)
8045(5)
7800(3)
7978(8)

8292(5)

6916(2)
5597(2)
4738(2)
5230(2)
6519(2)
7355(2)
10842(2)
12218(2)
13841(2)
13728(2)
15043(2)
13883(2)
8019(2)
9731(2)
10212(7)
11555(5)
10401(11)

10842(7)

2070(1)
1805(1)
1824(1)
2105(1)
2385(1)
2370(1)
792(1)
888(1)
320(1)
-358(1)
363(1)
837(1)
812(1)
1477(1)
979(3)
618(2)
1150(4)

515(2)

30(1)
35(1)
37(1)
33(1)
35(1)
34(1)
31(1)
31(1)
40(1)
65(1)
58(1)
59(1)
28(1)
31(1)
56(1)
57(1)
56(1)

57(1)
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Table 3. Bond lengths [A] and angles [°] for ic18499.

O(1)-N(3)
0(2)-N(3)
0(3)-C(17)
0(4)-C(17)
0(4)-C(18)
0(5)-C(23)
0(6)-C(23)
0(6)-C(24)
0(6)-C(24")
N(1)-C(1)
N(1)-C(9)
N(2)-C(22)
N(3)-C(13)
C(1)-C(6)
C(1)-C(2)
C(2)-C(3)
C(3)-C(4)
C(4)-C(5)
C(5)-C(6)
C(6)-C(7)
C(7)-C(16)

C(7)-C(8)

1.220(2)
1.2197(19)
1.2028(19)
1.3355(17)
1.4807(19)
1.1998(19)
1.3144(18)
1.468(6)
1.478(8)
1.3894(19)
1.4477(19)
1.140(2)
1.4767(19)
1.399(2)
1.401(2)
1.374(2)
1.378(3)
1.382(2)
1.392(2)
1.5136(19)
1.5360(19)

1.5532(18)



C(8)-C(22)
C(8)-C(23)
C(8)-C(9)
C(9)-C(10)
C(10)-C(11)
C(10)-C(15)
C(11)-C(12)
C(12)-C(13)
C(13)-C(14)
C(14)-C(15)
C(16)-C(17)
C(18)-C(20)
C(18)-C(19)
C(18)-C(21)
C(24)-C(25)

C(24')-C(25")

C(17)-0(4)-C(18)
C(23)-0(6)-C(24)
C(23)-0(6)-C(24")
C(1)-N(1)-C(9)
0(2)-N(3)-0(1)
0(2)-N(3)-C(13)

0(1)-N(3)-C(13)

1.4779(19)
1.5313(19)
1.5648(19)
1.5235(19)
1.388(2)
1.396(2)
1.390(2)
1.383(2)
1.375(2)
1.384(2)
1.513(2)
1.510(3)
1.517(2)
1.520(3)
1.506(7)

1.488(7)

121.84(12)
123.1(3)
106.8(3)
121.96(13)
123.29(14)
118.44(15)

118.27(14)
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N(1)-C(1)-C(6)
N(1)-C(1)-C(2)
C(6)-C(1)-C(2)
C(3)-C(2)-C(1)
C(2)-C(3)-C(4)
C(3)-C(4)-C(5)
C(4)-C(5)-C(6)
C(5)-C(6)-C(1)
C(5)-C(6)-C(7)
C(1)-C(6)-C(7)
C(6)-C(7)-C(16)
C(6)-C(7)-C(8)

C(16)-C(7)-C(8)

C(22)-C(8)-C(23)

C(22)-C(8)-C(7)
C(23)-C(8)-C(7)
C(22)-C(8)-C(9)
C(23)-C(8)-C(9)
C(7)-C(8)-C(9)

N(1)-C(9)-C(10)
N(1)-C(9)-C(8)

C(10)-C(9)-C(8)

C(11)-C(10)-C(15)

C(11)-C(10)-C(9)

121.52(13)
118.90(14)
119.50(13)
120.79(16)
120.05(15)
119.64(15)
121.67(16)
118.32(14)
121.73(14)
119.93(12)
114.18(11)
109.92(12)
110.50(11)
111.79(11)
109.44(11)
107.34(12)
110.39(12)
108.44(11)
109.35(10)
111.30(13)
107.99(11)
111.02(11)
119.04(14)

121.94(13)
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C(15)-C(10)-C(9)
C(10)-C(11)-C(12)
C(13)-C(12)-C(11)
C(14)-C(13)-C(12)
C(14)-C(13)-N(3)
C(12)-C(13)-N(3)
C(13)-C(14)-C(15)
C(14)-C(15)-C(10)
C(17)-C(16)-C(7)
0(3)-C(17)-0(4)
0(3)-C(17)-C(16)
O(4)-C(17)-C(16)
O(4)-C(18)-C(20)
O(4)-C(18)-C(19)
C(20)-C(18)-C(19)
0(4)-C(18)-C(21)
C(20)-C(18)-C(21)
C(19)-C(18)-C(21)
N(2)-C(22)-C(8)
0(5)-C(23)-0(6)
0(5)-C(23)-C(8)
0(6)-C(23)-C(8)
0(6)-C(24)-C(25)

0(6)-C(24")-C(25")

118.98(14)
120.43(14)
118.69(15)
122.39(14)
118.60(13)
119.01(15)
118.18(14)
121.22(15)
113.06(11)
126.27(15)
123.35(13)
110.38(12)
110.38(13)
101.39(14)
110.77(17)
108.76(14)
113.05(17)
111.85(16)
176.82(15)
125.46(14)
121.07(13)
113.46(12)
108.7(5)

107.5(6)
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Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A 2x 103) for ic18499. The anisotropic

displacement factor exponent takes the form: -2 2[ hZ2 a*2Ull + . +2hka*b*U12]

ull U22 U33 u23 ul3 ul2
o(1)  50(1) 52(1) 78(1) -16(1) 3(1) 17(1)
02  29(1) 57(1) 77() 3(1) 3(1) 7(1)
0(3)  56(1) 40(1) 35(1) -5(1) -5(1) 6(1)
o@4)  32(1) 31(1) 33(1) 2(1) -1(1) 5(1)
oG  37(1) 46(1) 51(1) -16(1) 1(1) -5(1)
o®6)  27(1) 54(1) 49(1) -2(1) 13(1) -3(1)
N(L)  29(1) 45(1) 40(1) 18(1) 9(1) 4(1)
N@)  47(1) 41(1) 33(1) -4(1) 10(1) -7(1)
N@)  36(1) 42(1) 44(1) 5(1) 8(1) 9(1)
c(l)  28(1) 40(1) 26(1) 0(1) 7(1) 2(1)
C  34(1) 42(1) 34(1) 3(1) 8(1) -3(1)
c@)  27(1) 54(1) 47(1) 0(1) 6(1) -6(1)
C@)  25(1) 61(1) 64(1) 10(1) 0(1) 4(1)
C(G)  30(1) 43(1) 51(1) 9(1) 3(1) 4(1)
c(6)  26(1) 36(1) 26(1) -1(2) 4(1) 4(1)
c(m  26(1) 32(1) 24(1) 0(1) 4(1) 4(1)
c@)  24(1) 31(1) 24(1) 0(1) 4(1) 2(1)
CO)  28(1) 38(1) 25(1) 4(1) 4(1) 4(1)
C(10)  29(1) 36(1) 25(1) 7(1) 4(1) 4(1)
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C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
c(17)
C(18)
C(19)
C(20)
c(21)
C(22)
C(23)
C(24)
C(25)
C(24)

C(25)

30(1)
37(1)
30(1)
29(1)
34(1)
31(1)
31(1)
36(1)
64(1)
60(1)
48(1)
27(1)
25(1)
28(1)
57(2)
28(1)

57(2)

38(1)
33(1)
37(1)
40(1)
35(1)
34(1)
34(1)
33(1)
60(1)
35(1)
56(1)
30(1)
32(1)
81(3)
63(3)
81(3)

63(3)

37(1)
40(1)
33(1)
34(1)
31(1)
27(1)
29(1)
48(1)
60(1)
77(1)
75(1)
29(1)
34(1)
66(4)
51(2)
66(4)

51(2)

3(1)
0(1)
6(1)
4(1)
0(1)
2(1)
4(1)
4(1)
7(1)
12(1)
2(1)
4(1)

2(1)

-11(2)

0(2)

-11(2)

0(2)

1(1)
3(1)
6(1)
0(1)
-1(2)
5(1)
4(1)

(1)

-21(1)

2(1)
18(1)
7(1)
1(1)
26(2)
8(1)
26(2)

8(1)

0(1)
2(1)
7(1)
2(1)
3(1)
5(1)
1(1)
9(1)
22(1)
1(1)
17(1)
1(1)

4(1)

-10(2)
-25(2)
-10(2)

-25(2)
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Table 5. Hydrogen coordinates ( x 10%4) and isotropic displacement parameters (A 2x 10 3)

for ic18499.
X y z U(ea)

H(1) 4161(16) 6590(20) 2286(10) 46(5)
H(2A) 2183 6267 2033 44
H(3) 427 7194 1596 51
H(4) 342 9281 1030 61
H(5) 2017 10471 937 50
H(7) 4372 10485 1782 33
H(9) 5384 8516 2420 36
H(11) 5446 5279 1609 42
H(12) 7049 3830 1647 45
H(14) 9057 6827 2584 42
H(15) 7448 8244 2566 40
H(16A) 4943 11010 698 37
H(16B) 3724 10369 411 37
H(19A) 2035 13551 -671 97
H(19B) 1096 14596 -471 97
H(19C) 958 12966 -372 97
H(20A) 3418 15110 806 87
H(20B) 2580 15901 251 87
H(20C) 3553 14897 59 87
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H(21A)
H(21B)
H(21C)
H(24A)
H(24B)
H(25A)
H(25B)
H(25C)
H(24C)
H(24D)
H(25D)
H(25E)

H(25F)

902

929

1864

8541

8448

8514

7261

7465

8618

7807

9020

7692

8370

13067

14722

13889

9621

10396

12074

12104

11362

9885

11219

11346

11447

10025

794

782

1268

750

1422

624

828

168

1403

1405

588

292

246

88

88

88

67

67

86

86

86

67

67

86

86

86
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Crystallographic data of 4a

Table 1. Crystal data and structure refinement for ic18555.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

ic18555

C25 H27 N3 06
465.49

200(2) K
1.54178 A
Triclinic

P-1
a=9.4969(2) A
b =12.7230(3) A
¢ =20.1047(5) A

2424.86(10) A3

$18

= 89.5889(12)°.
= 87.0347(11)°.

= 88.2917(12)°.



Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.679°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [1>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

4
1.275 Mg/m3

0.760 mm-1

984

0.131 x 0.100 x 0.086 mm3

3.475 t0 69.998°.

-11<=h<=11, -15<=k<=13, -24<=I<=24

15799

9164 [R(int) = 0.0158]

99.4 %

Semi-empirical from equivalents
0.7533 and 0.6439

Full-matrix least-squares on F2
9164 /6 /644

1.029

R1 =0.0468, wR2 = 0.1169
R1 =0.0559, wR2 = 0.1267
n/a

0.474 and -0.507 e.A -3

$19



Table 2. Atomic coordinates (x 104) and equivalent isotropic displacement parameters (A 2x
103)

for ic18555. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y z U(eq)
o(1) 8547(2) 2594(2) 1016(1) 69(1)
0(2) 6354(1) 2236(1) 1410(1) 51(1)
o(@3) 8697(1) 820(1) 2180(1) 51(1)
0(4) 10961(2) 934(1) 1819(1) 76(1)
o(5) 10604(2)  -2381(1) 4764(1) 57(1)
0(6) 12589(2)  -1652(1) 4894(1) 63(1)
N(1) 9689(2) 2938(1) 3706(1) 59(1)
N(2) 12747(2) 2591(1) 2639(1) 60(1)
N(3) 11411(2)  -1650(1) 4676(1) 44(1)
c(1) 9633(2) 3945(1) 3449(1) 45(1)
C(2) 9782(2) 4802(2) 3870(1) 55(1)
c(3) 9847(2) 5803(2) 3618(1) 62(1)
C(4) 9756(2) 5987(2) 2944(1) 60(1)
C(5) 9578(2) 5145(2) 2527(1) 51(1)
C(6) 9511(2) 4122(1) 2768(1) 41(1)
c(7) 9345(2) 3219(1) 2296(1) 40(1)
Cc(8) 10059(2) 2206(1) 2593(1) 38(1)
C(9) 9415(2) 2022(1) 3316(1) 40(1)
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C(10)
C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
c(17)
C(18)
C(17)
C(18)
C(19)
C(20)
c(21)
C(22)
C(23)
C(24)
C(25)
o(7)

0(8)

0(9)

0(10)
0(10)

0(11)

7797(2)
7637(2)
5910(2)
4411(3)
5924(3)
6839(4)
9817(2)
10906(5)
11439(8)
10787(10)
12116(12)
11584(2)
9990(2)
9185(2)
9645(2)
10929(2)
11771(2)
11287(2)
6283(1)
8522(1)
6209(1)
3959(2)
3953(6)

3805(2)

3096(2)
2606(2)
1764(2)
1467(3)
2588(2)
812(3)
1233(2)
63(3)
-839(4)
-238(6)
-728(8)
2403(1)
1039(1)
144(1)
-746(1)
-728(1)
131(2)
1023(2)
7883(1)
7368(1)
5922(1)
6430(2)
5935(5)

2609(1)
S21

2126(1)
1455(1)

787(1)

971(1)

243(1)

614(2)
2179(1)
1357(2)
1785(3)
1648(5)
1446(8)
2616(1)
3650(1)
3682(1)
4014(1)
4301(1)
4262(1)
3938(1)
1067(1)
1262(1)
2095(1)
1875(1)
2220(3)

4626(1)

43(1)
46(1)
59(1)
88(1)
80(1)
106(1)
43(1)
63(1)
103(2)
63(1)
103(2)
42(1)
37(1)
41(1)
43(1)
37(1)
46(1)
47(1)
60(1)
49(1)
55(1)
50(1)
50(1)

69(1)



0(12)
N(4)

N(5)

N(6)

C(26)
c(27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C@37)
C(38)
C(39)
C(40)
C(41)
C(42)
C(43)
C(42)

C(43)

2181(2)
6072(2)
2458(2)
3251(2)
5820(2)
5778(2)
5527(2)
5204(2)
5338(2)
5617(2)
5699(2)
5074(2)
5926(2)
7205(2)
7250(2)
8868(2)
8834(3)
10364(2)
7894(3)
5157(2)
3910(3)
3431(5)
4084(11)

2801(15)

3657(1)
7819(1)
7785(1)
3485(1)
8862(1)
9623(2)
10666(2)
10973(2)
10218(1)
9169(1)
8350(1)
7311(1)
6948(1)
8204(2)
7793(2)
6995(2)
7927(2)
6557(2)
6130(3)
6433(2)
5639(2)
4662(3)
5002(8)

4821(15)
S22

5022(1)
3797(1)
3132(1)
4682(1)
3641(1)
4139(1)
3989(1)
3343(1)
2847(1)
2984(1)
2443(1)
2744(1)
3354(1)
2133(1)
1430(1)

576(1)

104(1)

623(1)

403(1)
2226(1)
1341(1)
1636(3)
1805(5)

1449(10)

82(1)
60(1)
56(1)
51(1)
39(1)
46(1)
50(1)
52(1)
45(1)
36(1)
37(1)
39(1)
43(1)
40(1)
44(1)
59(1)
84(1)
70(1)
87(1)
50(1)
61(1)
91(1)
61(1)

91(1)



C(44)
C(45)
C(46)
C(47)
C(48)
C(49)

C(50)

3588(2)
5244(2)
5741(2)
5092(2)
3940(2)
3441(2)

4114(2)

7562(1)
6030(1)
5010(2)
4169(1)
4367(1)
5368(1)

6202(1)

2958(1)
3718(1)
3596(1)
3908(1)
4339(1)
4483(1)

4173(1)

42(1)
41(1)
50(1)
52(1)
42(1)
46(1)

45(1)
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Table 3. Bond lengths [A] and angles [°] for ic18555.

0(1)-C(11) 1.203(2)
0(2)-C(11) 1.327(2)
0(2)-C(12) 1.481(2)
0(3)-C(16) 1.200(2)
O(4)-C(16) 1.321(2)
0(4)-C(17) 1.455(4)
0(4)-C(17) 1.548(7)
0(5)-N(3) 1.228(2)
0(6)-N(3) 1.223(2)
N(1)-C(1) 1.378(3)
N(1)-C(9) 1.447(2)
N(2)-C(19) 1.140(2)
N(3)-C(23) 1.464(2)
C(1)-C(6) 1.397(3)
C(1)-C(2) 1.399(3)
C(2)-C(3) 1.369(3)
C(3)-C(4) 1.381(3)
C(4)-C(5) 1.385(3)
C(5)-C(6) 1.387(3)
C(6)-C(7) 1.512(2)
C(7)-C(10) 1.539(2)
C(7)-C(8) 1.567(2)
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C(8)-C(19)
C(8)-C(16)
C(8)-C(9)
C(9)-C(20)
C(10)-C(11)
C(12)-C(15)
C(12)-C(14)
C(12)-C(13)
C(17)-C(18)
C(17)-C(18)
C(20)-C(25)
C(20)-C(21)
C(21)-C(22)
C(22)-C(23)
C(23)-C(24)
C(24)-C(25)
0(7)-C(36)
0(8)-C(36)
0(8)-C(37)
0(9)-C(41)
0(10)-C(41)
0(10)-C(42)
0(10')-C(41)

0(10)-C(42)

1.480(2)
1.526(2)
1.566(2)
1.516(2)
1.507(2)
1.509(4)
1.509(3)
1.510(3)
1.520(7)
1.431(15)
1.388(2)
1.391(2)
1.381(3)
1.377(2)
1.374(2)
1.382(3)
1.204(2)
1.337(2)
1.479(2)
1.194(2)
1.369(3)
1.480(3)
1.324(6)

1.456(8)
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O(11)-N(6)

0(12)-N(6)

N(4)-C(26)

N(4)-C(34)

N(5)-C(44)

N(6)-C(48)

C(26)-C(31)
C(26)-C(27)
C(27)-C(28)
C(28)-C(29)
C(29)-C(30)
C(30)-C(31)
C(31)-C(32)
C(32)-C(35)
C(32)-C(33)
C(33)-C(44)
C(33)-C(41)
C(33)-C(34)
C(34)-C(45)
C(35)-C(36)
C(37)-C(40)
C(37)-C(38)
C(37)-C(39)

C(42)-C(43)

1.222(2)
1.210(2)
1.378(2)
1.442(2)
1.140(2)
1.466(2)
1.396(2)
1.396(2)
1.375(3)
1.379(3)
1.388(3)
1.382(2)
1.508(2)
1.537(2)
1.569(2)
1.480(2)
1.532(2)
1.563(2)
1.518(2)
1.509(2)
1.513(4)
1.515(3)
1.518(3)

1.449(5)
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C(42)-C(43)
C(45)-C(50)
C(45)-C(46)
C(46)-C(47)
C(47)-C(48)
C(48)-C(49)

C(49)-C(50)

C(11)-0(2)-C(12)
C(16)-0(4)-C(17)
C(16)-0(4)-C(17")
C(1)-N(1)-C(9)
0(6)-N(3)-0(5)
0(6)-N(3)-C(23)
0(5)-N(3)-C(23)
N(1)-C(1)-C(6)
N(1)-C(1)-C(2)
C(6)-C(1)-C(2)
C(3)-C(2)-C(1)
C(2)-C(3)-C(4)
C(3)-C(4)-C(5)
C(4)-C(5)-C(6)
C(5)-C(6)-C(1)

C(5)-C(6)-C(7)

1.470(9)
1.386(2)
1.387(2)
1.383(3)
1.378(3)
1.373(2)

1.383(3)

121.45(14)
119.9(2)

106.6(4)

122.66(16)
122.97(16)
118.62(15)
118.40(14)
120.98(16)
119.67(17)
119.24(18)
120.8(2)

120.52(19)
118.97(19)
121.73(19)
118.70(17)

120.34(16)

S27



C(1)-C(6)-C(7)
C(6)-C(7)-C(10)
C(6)-C(7)-C(8)
C(10)-C(7)-C(8)
C(19)-C(8)-C(16)
C(19)-C(8)-C(9)
C(16)-C(8)-C(9)
C(19)-C(8)-C(7)
C(16)-C(8)-C(7)
C(9)-C(8)-C(7)
N(1)-C(9)-C(20)
N(1)-C(9)-C(8)
C(20)-C(9)-C(8)
C(11)-C(10)-C(7)
0(1)-C(11)-0(2)
O(1)-C(11)-C(10)
0(2)-C(11)-C(10)
0(2)-C(12)-C(15)
0(2)-C(12)-C(14)
C(15)-C(12)-C(14)
0(2)-C(12)-C(13)
C(15)-C(12)-C(13)
C(14)-C(12)-C(13)

0(3)-C(16)-0(4)

120.95(16)
111.83(14)
108.67(13)
114.50(14)
110.80(14)
109.67(14)
108.50(14)
107.12(13)
111.95(13)
108.77(13)
109.98(14)
107.78(14)
113.83(13)
113.34(14)
125.33(17)
123.60(17)
111.02(14)
109.64(17)
109.31(19)
113.1(2)

102.36(17)
111.9(3)

110.0(2)

125.44(17)
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0(3)-C(16)-C(8)
0(4)-C(16)-C(8)
O(4)-C(17)-C(18)
C(18)-C(17')-0(4)
N(2)-C(19)-C(8)
C(25)-C(20)-C(21)
C(25)-C(20)-C(9)
C(21)-C(20)-C(9)
C(22)-C(21)-C(20)
C(23)-C(22)-C(21)
C(24)-C(23)-C(22)
C(24)-C(23)-N(3)
C(22)-C(23)-N(3)
C(23)-C(24)-C(25)
C(24)-C(25)-C(20)
C(36)-0(8)-C(37)
C(41)-0(10)-C(42)
C(41)-0(10')-C(42)
C(26)-N(4)-C(34)
0(12)-N(6)-0(11)
0(12)-N(6)-C(48)
0(11)-N(6)-C(48)
N(4)-C(26)-C(31)

N(4)-C(26)-C(27)

122.52(15)
112.02(15)
100.5(4)

111.0(8)

177.6(2)

119.32(16)
121.39(15)
119.26(15)
120.65(15)
118.34(15)
122.54(16)
118.33(15)
119.12(15)
118.52(16)
120.57(16)
120.80(14)
116.93(18)
111.6(6)

125.29(16)
122.71(17)
118.91(16)
118.35(17)
120.45(16)

120.13(16)
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C(31)-C(26)-C(27)
C(28)-C(27)-C(26)
C(27)-C(28)-C(29)
C(28)-C(29)-C(30)
C(31)-C(30)-C(29)
C(30)-C(31)-C(26)
C(30)-C(31)-C(32)
C(26)-C(31)-C(32)
C(31)-C(32)-C(35)
C(31)-C(32)-C(33)
C(35)-C(32)-C(33)
C(44)-C(33)-C(41)
C(44)-C(33)-C(34)
C(41)-C(33)-C(34)
C(44)-C(33)-C(32)
C(41)-C(33)-C(32)
C(34)-C(33)-C(32)
N(4)-C(34)-C(45)
N(4)-C(34)-C(33)
C(45)-C(34)-C(33)
C(36)-C(35)-C(32)
0(7)-C(36)-0(8)
0(7)-C(36)-C(35)

0(8)-C(36)-C(35)

119.42(16)
120.64(17)
120.34(17)
119.13(18)
121.55(17)
118.89(15)
121.74(15)
119.37(15)
111.81(13)
107.97(13)
113.58(14)
110.56(14)
110.41(14)
108.76(14)
106.66(14)
110.85(14)
109.59(13)
110.94(15)
109.94(14)
111.56(14)
113.26(13)
125.38(16)
123.94(15)

110.61(14)
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0(8)-C(37)-C(40)
0(8)-C(37)-C(38)
C(40)-C(37)-C(38)
0(8)-C(37)-C(39)
C(40)-C(37)-C(39)
C(38)-C(37)-C(39)
0(9)-C(41)-0(10)
0(9)-C(41)-0(10)
0(9)-C(41)-C(33)
0(10')-C(41)-C(33)
0O(10)-C(41)-C(33)
C(43)-C(42)-0(10)
0(10')-C(42)-C(43)
N(5)-C(44)-C(33)
C(50)-C(45)-C(46)
C(50)-C(45)-C(34)
C(46)-C(45)-C(34)
C(47)-C(46)-C(45)
C(48)-C(47)-C(46)
C(49)-C(48)-C(47)
C(49)-C(48)-N(6)
C(47)-C(48)-N(6)
C(48)-C(49)-C(50)

C(49)-C(50)-C(45)

110.23(18)
108.89(18)
113.8(2)
102.38(16)
110.3(2)
110.6(2)
116.7(3)
125.32(17)
122.96(16)
111.1(3)
111.01(15)
108.5(3)
112.4(10)
177.76(19)
119.44(16)
120.44(15)
120.12(16)
120.39(17)
118.55(16)
122.48(16)
118.19(16)
119.28(16)
118.26(16)

120.82(16)
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Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A 2x 103) for ic18555. The anisotropic

displacement factor exponent takes the form: -2 2[ h2 a*2Ull + . +2hka*b*U12]

ull U22 U33 u23 ul3 ul2
o(1) 47(1)  122(1)  37(D) -13(1) 4(1) -12(1)
0@2)  42(1) 75(1) 36(1) -6(1) -6(1) -9(1)
0@3)  45(1) 56(1) 53(1) -11(1) -3(1) -11(1)
o@4)  43(1) 94(1) 90(1) -54(1) 4(1) 1(1)
0(G)  74(1) 46(1) 51(1) 3(1) -7(2) -8(1)
o)  60(1) 61(1) 69(1) -6(1) -23(1) 9(1)
N(1) 101(1)  43(1) 32(1) -5(1) -1(1) -1(1)
N@)  41(1) 64(1) 74(1) 10(1) -8(1) -10(1)
N@3)  50(1) 44(1) 37(1) -10(1) -2(1) 3(1)
c()  46(1) 43(1) 45(1) -6(1) -5(1) 0(1)
c(2  60(1) 51(1) 56(1) 14(1)  -14(1) 3(1)
C@3)  56(1) 45(1) 87(2) 17(1)  -20Q1) 2(1)
C@d)  50(1) 40(1) 92(2) 1(1) -14(1) -1(1)
c()  41(1) 50(1) 61(1) 8(1) -6(1) -1(1)
c(6)  33(1) 45(1) 45(1) -2(1) -3(1) -3(1)
c(  35(1) 49(1) 34(1) 1(1) 1(1) -4(1)
c@)  33(1) 45(1) 35(1) -4(1) 0(1) -5(1)
CO)  42(1) 43(1) 35(1) -4(1) 4(1) -2(1)
C(10)  36(1) 59(1) 36(1) -4(1) -1(2) -1(1)
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C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
c(17)
C(18)
C(17)
C(18)
C(19)
C(20)
C(21)
C(22)
C(23)
C(24)
C(25)
o(7)

0(8)

0(9)

0(10)
0(10)
0(11)

0(12)

38(1)
56(1)
74(2)
72(2)
112(2)
38(1)
67(2)
117(5)
67(2)
117(5)
39(1)
36(1)
29(1)
37(1)
36(1)
37(1)
47(1)
46(1)
39(1)
50(1)
42(1)
42(1)
90(1)

72(1)

66(1)
82(2)
132(3)
122(2)
103(2)
52(1)
72(3)
60(2)
72(3)
60(2)
46(1)
42(1)
49(1)
44(1)
41(1)
56(1)
48(1)
95(1)
73(1)
56(1)
55(1)
55(1)
37(1)

67(1)

35(1)
42(1)
64(2)
49(1)
108(2)
39(1)
50(2)
134(6)
50(2)
134(6)
43(1)
34(1)
45(1)
48(1)
33(1)
46(1)
47(1)
38(1)
36(1)
58(1)
55(1)
55(1)
81(1)

104(1)

-1(1)

-10(1)

1(2)

12(1)

-52(2)

-8(1)

-24(2)
-19(3)
-24(2)

-19(3)

2(1)
-4(1)
1(1)
-2(1)
-6(1)
-2(1)

1(1)

-14(1)

-6(1)

-14(1)
-15(1)

-15(1)

6(1)

19(1)
S34

-3(1)

-16(1)
-23(1)
-23(1)

-49(2)

2(1)

0(2)

-30(3)

0(2)

-30(3)

-2(1)
4(1)
-1(2)
1(1)
3(1)

-9(1)

-10(1)

-7(1)
3(1)

4(1)

-10(1)

-10(1)

-2(1)

28(1)

-1(1)
-6(1)
-44(2)
-18(2)
20(2)
-1(1)
9(2)
5(3)
9(2)
5(3)
-5(1)
-6(1)
-7(1)
-10(1)
1(1)
-10(1)
-18(1)
13(1)
7(1)
6(1)
-5(1)
5(1)
(1)

-13(1)



N(4)

N(5)

N(6)

C(26)
c(27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
C(41)
C(42)
C(43)
C(42)
C(43)

C(44)

92(1)
39(1)
57(1)
36(1)
40(1)
35(1)
42(1)
42(1)
29(1)
33(1)
31(1)
38(1)
34(1)
37(1)
52(1)
87(2)
56(1)
72(2)
40(1)
52(1)
81(3)
52(1)
81(3)

37(1)

47(1)
59(1)
43(1)
45(1)
63(1)
60(1)
44(1)
48(1)
43(1)
45(1)
44(1)
43(1)
54(1)
59(1)
85(2)
118(2)
94(2)
114(2)
51(1)
70(2)
75(2)
70(2)
75(2)

44(1)

45(1)
68(1)
54(1)
36(1)
36(1)
56(1)
71(1)
46(1)
35(1)
33(1)
42(1)
48(1)
33(1)
36(1)
38(1)
44(1)
58(1)
75(2)
58(1)
61(2)
119(4)
61(2)
119(4)

45(1)

8(1)

-12(1)

4(1)
-1(1)

-8(1)

-22(1)

-12(1)

-1(1)
-4(1)
-3(1)
-7(1)
2(1)
-3(1)

-4(1)

-12(1)

11(1)

5(2)

-48(2)
-17(1)
-10(1)
-27(2)
-10(1)

-27(2)

-7(1)
535

-25(1)

6(1)
-9(1)
1(1)
6(1)
6(1)
-6(1)
-5(1)
2(1)
-1(1)
1(1)
-3(1)
0(1)
2(1)
5(1)
18(1)
13(1)
1(1)
3(1)
-9(1)
-2(2)
-9(1)
-2(2)

0(1)

-25(1)

-4(1)

-13(1)
-14(1)

-17(1)

-7(1)
2(1)
1(1)
-5(1)
-3(1)
-4(1)
-7(1)
-4(1)
1(1)
15(1)
37(2)
21(1)
8(2)
-6(1)

-9(1)

-16(2)

-9(1)

-16(2)

-6(1)



C(45)
C(46)
C(47)
C(48)
C(49)

C(50)

37(1)
45(1)
61(1)
42(1)
41(1)

48(1)

39(1)
45(1)
34(1)
38(1)
43(1)

34(1)

48(1)
57(1)
59(1)
47(1)
51(1)

52(1)

-2(1)
-1(1)
-4(1)
1(1)
0(1)

-4(1)

-1(2)
11(1)
5(1)
-5(1)
6(1)

6(1)

-3(1)

6(1)

4(1)

-8(1)

0(1)

2(1)
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Table 5. Hydrogen coordinates ( x 10%4) and isotropic displacement parameters (A 2x 10 3)

for ic18555.
X y z U(ea)

H(1) 9590(20) 2855(19) 4127(13) 64(7)
H(2) 9840 4688 4335 66
H(3) 9956 6376 3910 74
H(4A) 9815 6681 2769 73
H(5A) 9499 5271 2064 61
H(7) 9887 3390 1872 48
H(9) 8371 1963 3294 48
H(10A) 7323 2655 2473 52
H(10B) 7316 3797 2135 52
H(13A) 4407 953 1336 133
H(13B) 3994 1161 584 133
H(13C) 3858 2097 1113 133
H(14A) 5362 3207 395 120
H(14B) 5523 2302 -155 120
H(14C) 6898 2790 135 120
H(15A) 7787 1038 473 159
H(15B) 6440 427 252 159
H(15C) 6895 353 1006 159
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H(17A) 11531 169 954 76

H(17B) 9932 -47 1223 76
H(18A) 11458 -1493 1529 155
H(18B) 12394 -696 1916 155
H(18C) 10811 -909 2183 155
H(17C) 10377 -610 2042 76
H(17D) 10129 -291 1284 76
H(18D) 11978 -1467 1340 155
H(18E) 12516 -366 1051 155
H(18F) 12763 -685 1808 155
H(21) 8310 143 3474 49
H(22) 9090 -1355 4043 51
H(24) 12666 114 4452 55
H(25) 11847 1630 3913 56
H(4) 6220(30)  7653(19)  4200(13) 67(7)
H(27) 5923 9418 4586 55
H(28) 5514 11177 4331 60
H(29) 5106 11692 3240 63
H(30) 5172 10428 2403 54
H(32) 5079 8600 2084 44
H(34) 6891 6711 3184 51
H(35A) 7676 8887 2134 48
H(35B) 7742 7708 2413 48
H(38A) 7879 8242 114 127
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H(38B)
H(38C)
H(39A)
H(39B)
H(39C)
H(40A)
H(40B)
H(40C)
H(42A)
H(42B)
H(43A)
H(43B)
H(43C)
H(42C)
H(42D)
H(43D)
H(43E)
H(43F)
H(46)

H(47)

H(49)

H(50)

9106

9496

10958

10736

10364

7861

8245

6944

3255

4859

3392

4087

2488

4290

4889

2939

2004

2603

6533

5433

2654

3797

7692

8450

7101

6337

5951

5605

5795

6429

5887

5530

4129

4420

4776

4382

5078

4187

4730

5426

4889

3469

5484

6901

-349

241

793

181

927

762

-13

348

1001

1120

1288

1969

1851

2088

1477

1177

1772

1161

3294

3828

4787

4273

127

127

105

105

105

131

131

131

73

73

137

137

137

73

73

137

137

137

60

62

55

54
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'H, BC and IR Spectra
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Racemate of ethyl 4-(2-(tert-butoxy)-2-oxoethyl)-3-cyano-2-(4-nitrophenyl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (3a, major isomer)

CH,4

0
H,C
H3C>|\O)J\;

3a

AFNA-CCPG0-polar

e ARKNA-GCR-Mpolar al womence DEPT L srm 25 ¥ e nmel
20180807 8 e Eed Aol -HM Rty w0 ]

SR 1 NN W

220 200 180 160 140 120 100 B0 &0 40 20 PER
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Racemate of ethyl 4-(2-(tert-butoxy)-2-oxoethyl)-3-cyano-2-(4-methoxyphenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (3b)

NWON@OWENTOONN A CNOW AWNEE N O A0 WT 000
SO NMMMOOMFTUNNEWIONNANNTEONORNOEEOWDWN MW
O@WW A D= O WW M A=A T W0 0N T OO0 OO
DT A0 NVEEEWOLANNNO OO0 S E®0R0W0Ww0N uﬁ c)::
r~ 0~~~ M~ \0 W0 OO WO DD e ol ’q o el ol e

1 .OC83

mCOZCHzcm
_CH,
o

L

=+| [=[[e | (=] enf =] =~ =] =
=| |®| S| =+ ||| = = ~ |2
ol =1 = = = == =t =1
= 3o S al eS| 3|5 ol |3
=l lelol o [=1 1 E=1¥ | F | - 00 [l
[ T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters

NAME ARN-II-CCP-125-4-1

EXPHO 601011

PROCNO 1

F2 Acquisition Parameters

Date_ 20180601

Time 16.15

INSTRUM spect

PROBHD 5 mm QNP 1H/13

PULPROG zg30

D 32768
LVENT CDCL3

NS El

bs Q

SWH 6009.615 Hz

FIDRES 0.18339% Hz

RQ 2.7262976 sec

RG 181

Dw 83,200 usec

DE 6.50 usec

TE 297.5 K

D1 2.00000000 sec

DO 1

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

NUC1 1H

Pl 15.00 usec

PL1 0.90 dB

SFO1 400,1326008 MHz

F2 - Processing parameters

sI 16384

SE' 400,1300090 MHz

WDW EM

35B o

LB 0.30 Hz

GB 0

PC 1.00



Racemate of ethyl 4-(2-(tert-butoxy)-2-oxoethyl)-3-cyano-2-(4-methoxyphenyl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (3b)

a2 ram2283293 o ] <+ & - —
e o~ ~darns =228 = AR o et @ urrent Data Parameters
R = N~ S CS% g o — = S8F T S & % ARN-11-CCP—125-4-1-C13
S o oS wws oo oo = ® QM iy < = 601011
= o e R R I T e B ~ ol = v — o o 1
a1 LA S S R e | o © o v <t e & =
I A2 | NV R N S —
Date_ 20180601
Time
INSTRUM E
PROBHD 5 mm QNP 1
PULPROG zapy30
: 65636
SOLVENT cpels
NS 1000
Ds (
SWH
F'IDRES
A
RG
HC CH; O o
3 >‘\ )’k T -
D1 0000000 sec
H,C™ 0 H ///N a1l 000000 sec
N DELTA 1.89989998 sec

—~=CO,CH,CH; DO 1
== CHANNEL f1
", c1 1
N Pl 10.00 usec
H PLL 6,20 dB
O/CH3 sFo1 100.6243395 MHz

CHANNEL £2

3b waltzlé
90.00 uses
0.40 dB
0 a8
18.50 dB
400.1316005 MHz
F2 - Processing parameters
s1 32768
P 100.6127690 MHz
WDW EM
SSE 0
LE 1.00 He
GB 0
Be 1.40
| . | | I
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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Racemate of ethyl 4-(2-(tert-butoxy)-2-oxoethyl)-3-cyano-2-phenyl-1,2,3,4-tetrahydroquinoline-

3-carboxylate (3c)

7.5876
7.5784
7.5694

f=21
o
=
—

7.4041

7.3958

7.2600
252

e U R e

-

7.1237
7.1042
7.0861
7.0667

J

=
[es]
(s3]
r.,
o

6 7720
6.6483
6.6287
4.7264
4.2984
4.2864
4.2784
4.0645
4 0466
4.,0388
4.0289
4.0210
4.0119
4,0034

C

2 8708
2.8490
2.8284
2.6561
2.6476
2.6137
2.6052
D 9831

L_

o

1.9540
2.9740

0.9971
0.9733
0.9668

1.0551
1.1620
9.1342

10 9

& - 2.0190

sa4

= 1 3.0000

Current Data Parameters

NAME ARN-II-CCP-1l6-resyn
EXPNO 255021
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180525

Time 21.46
INSTROM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30

D 32768
SOLVENT cDpCls3

NS 10

Ds 0

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 406

DW 8§3.200 usec
DE 6.50 usec
TE 297.7 K

Dl 2.00000000 sec
TDO 1

== CHANNEL fl =

15.00 usec
0.90 dB
400.1326008 MHzZ

F2 - Processing palamcters

51 16384

SF 400.1300094 MHz
WOW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



Racemate of ethyl 4-(2-(tert-butoxy)-2-oxoethyl)-3-cyano-2-phenyl-1,2,3,4-tetrahydroquinoline-
3-carboxylate (3c)

% e MO el — ST 06O e
e 2 24228323733 2 zZ2q = 2= ¢ g
= by o — = urren ara
%3 R EE RN E g9 2 £F 5 g farren Dats Peranerer
=RV oS wwrr- oo = @M M -~ = o :
o~ o B T T B B W s s - olelown — o0 o L5 EXPNC
—— ) o =JN=I Tl =+ on ol - PROCNO 1
N NSV VA Y e
Date_ 20180525
Time 21
INSTRUM
HUC1
Pl
PL1
SFO1
3¢
400.1216005 MH=z
F2 - Processing parameters
5T 32768
100,61276390 MHz
EM
0
1.00 Hz
[v)
1.40
T T T T T T T T T \
180 160 140 120 100 80 60 40 20 ppm
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Ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(4-nitrophenyl)-1,2,3,4-tetrahydroquinoline-3-
carboxylate (3d/4d, mixture)

VN T W W oy O Y = o 0O N O ®W AN MO @ Oy

WM AN OO OO TN OO OO ST oMo o Mo O T OO MW

(e B¢ BN a s WIS M) A~ W~ O OWMHEW WO A4N0M~0o A YW MO W oW s Current Data Parameters
o ol O OY @0 @ — O OO0 Ww oD M —A OO g A~~~ C - - -
(e e @ eEdaeonoemoee e nnaaddegaenmooanmmadde oo NAME ARN-CCE-092-1
w 0 W o~ ===~ W0 W00 WO S S s st s s s st s S S T A T o W e o I | [ I e B B A B N | EXPNO 315011

F2 - Rcguisition Parameters

Date_ 20180315
Time 15.44
INSTROM spect
PROBHD 5 mm QNP 1H/13
PULPRCG zg30
TD 32768
SCOLVENT cpCcl3
NS 1
Ds Q
SWH 6009,615 Hz
FIDRES 0.183399 Hz
AQ 2.7262%76 sec
RG 724
DwW 83,200 usec
DE 6.50 usec
TE 292.5 K
D1 2.00000000 sec
TDO 1
CHANNEL fl ========
1H
15.00 usec
0.20 dB

400.1326008 MHz

F2 - Processing parameters
SI 16384
SF 400.1300000 MHz
WDW EM

“ | 55B o]
LB 0.30 Hz

s s Vot GE 0

PC 1.00

1.8069
2.2956
1.5688
1.5951

0.6818
09115
0.8643
1.6228
2.1007

z
odtaee
i
P

- 3 09037
o - 08370
= - 3.0000

13 12 11 10 9 0 ppm
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Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(4-nitrophenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (3d, major isomer)

MO MM~ OO DT Mmoo
NONSOHO AN MO N T M A =M
WA W G MO O s 00
(SRR N e EEC IR I e R i e J e N N <R RS N =)
000 = = = [~ [~ [~~~ 0 W WW.O s s s

4.0436

OO RN AN D
CoOWMrNn T8 oo
MO N AL ™M
cCooO~~OoO0O0O
(R EY NS R NSRS I

N& k="

Current Data Paramsters

NAME ARN-II-CCP-2-92-FPolar-1
EXPNO 316011
PROCNO 1
F2 - Acquisition Parameters
Date 20180316
Time 16.00
TNSTRUM spect
PROBHD 5 mm QNP 1H/13
PULFROG 2930
32768
cpcls
4
0
6009.615 Hz
0.183399% Hz
2.7262976 sec
645
83.200 usec
6.50 usec
292.7 K
2.00000000 sec
1
15.00 usec
0.90 4B
400.1326008 MAZ
F2 - Processing parameters
sI 16384
SF 400,1300094 MHz
WOW EM
S8B 0
LB 0.30 Hz
GB o
PC 1.00
\UJ ’L JM«U\ ),
| (2] 2=z =) =) =] fond 2] [
R EE i Szl 1gl= 3
gl [&|=2]8|8 glslel=l 13 b
IRl ] I || == —— oy
I T A L L L B R
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(4-nitrophenyl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (3d, major isomer)

v ClOIO OO o
[ OG0 R = O S oo o= =)
ot HOMe d o ne YR e ey 2
] ® ol Seers e oo T = o9 e
-~ B AR R RS R R ! =i = = e
— = RN AL AN R Jh [0 i O o ~+ —
Current Data Parameters
NAME ARN-II-CCP-1-92-Polar
E¥PNO 317011
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180317
Time 12.43
THSTRUM spect
PROBHD
PULPROG
™
SOLVENT
Ns
DS
SWH
O FIDRES
AQ
me. :
bW 19.800 usec
3 \O > N DE 6.50 usec
- // TE
M 4 D1 2z
D a11 0.03000
COZCHZCH3 DELTA 1.89999998 sec
DO 1
N “y CHANNEL £1
.20 @B
NO 100.6243395 MHz
2 . -
—=-—---- CHANNEL f2 ======--
3d CPDPRG[2 waltzlé
wucz 18
PCPD2 90.00 usec
L 4
s8I
SF
WDW EM
558 [
LB 1.00 Hz
GB 0
P 1.40
" 5 e . ; lL I
T T T T T T T " T T T T T T T ) T T 1
180 160 140 120 100 80 60 40 20 ppm
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Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(2-methoxyphenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (3e)

NOT N AT OO MOTOVWYWNWN P AN AT O A~ o ®©
OMMOUNENN AN MO NN A CYWEONONTMENOOnMOMo
AN MO0 AT OANNNAOC O~ © O™
NOMNMMMAN 00000V TVOATITFTASCOOHNN= NN D
L e e e el el e ol e e N o U RV BVe Ve Ve BT I M T T R A T T o B s W B B N B RN Ao oo

N

1.0835
1.2551
1.7170
6.1125

-
-

C
L

7302

2.9309
2.7386

6880

2

0.9845

)

489

o]

9

0.

1.1347

10 9

& - 2.8552
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=+ -] 3.1658

ppm

Current Data Parameters

NAME ARN-II-C
EXPNO 1125011
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171125
ime 19,55
INSTRUM spect
PROBHD 5 mm ONP 1E/13
PULFROG 2530
TD 32768
SOLVENT cDels
NS 1
DS 0
SWH 6000.615 Hz
FIDRES 0.183399 Hz
O 2.7262976 sec
EG 362
oW 83.200 usec
DE 6.50 usec
TE 2%9.4 K
D1 2.00000000 sec
TDO 1
== CHANNEL fl ========
L
15.00 usec
.20 dB
400.1326008 MHz
F2 - Processing parameters
sI 16384
sF 400.1300061 MEz
WDW EM
=5E 0
LB 0.30 Hz
GE o
FC 1.00




Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(2-methoxyphenyl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (3e)

S 5 g Io8s o Cenoe =T -
2 % 2 hzod g55 QEZ2: %3 3
g% B 3 SRan o2g  HigEsg ZE b
[ n I fgaag e CRAZA TR s
Current Data Parameters
RMGE | ARR-TT-COP-057-Prep-2-1-C13
EXPNO 1125011
PROCHO 1
o F2 — Acquiszition Parameters
Date_ 20171125
H3C\ Time 20.53
- INSTRUM spect
=t
= /// PROBHD 5 mm QNP 1H/13
. RS FULFPROG 0
N TD
CO,CH,CH;, sowveat
. Ds
N ‘7 SWH
FIDEES
H 0
RG
O oW
| TE .
CH,4 o £.00000000 sse
dil 0. 000000 sec
DELTA 1.89999998 smec
DO 1
3e

CHANNEL f1 =
13C

Fl .00 usec
FL1 L20 dB
srol 100.6243395 MEz

== CHAMNEL £2
“EDERG[ 2
c2

F2 - Processing parameters
32768

100.6127620 Maz
EM

T
180 160 140 120 100 80 60 40 20 ppm
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Racemate of 3-ethyl 4-methyl-3-cyano-2-(3,5-dimethoxyphenyl)-1,2,3,4-tetrahydroquinoline-

3,4-dicarboxylate (3f)

7.2598

e
]
ISR=]
—_=
e

7.0898
7.0309
7.0114
6.8095
6.7912
6.7722

6.6383
6.4812
6.4762
4.6511
4.3343

[ =R e A R B T e T I~ S e =Bl
Nﬂwmc«.w—ﬂhmmmc\@ﬂgoﬁav—«
Ol = O 08We N Qo =00 o0 >
1N AR O0000R SRR D YN0
s s B i B B B s Bt B T I B B s B B B

1 0539
1.0361

S R e

Current Data Parameters

HAME
EXPNC
PROCNC

ARN-II-CCP-078 (ppt)
1116011
1

F2 - Acquisition Parameters

Date_ 20171116
Time 23.55
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPRCG zg30
TD 32768
SOLVENT cpCl3
NS
Ds
SWH
FIDRES
AQ
RG
DW
DE
TE
D1
TDO
uls]
Pl
O PL1
~ SFC 400. l'ZQbDOS MHz
CH,
F2 - Processing parameters
3f ST 16384
SF 400.,1300085 MHz
WDW EM
S5B o
LB 0.30 Hz
GB a
PC 1.00
. LIJ( -
I~ < L= | o e bl b=
o @ | DD ey wnle o0
0 o ola|loo|le S|e @ @
o - Slaolsleila - - o
T T T T T T T T T
10 9 8 6 5 a 3 2 1 ppm
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Racemate of 3-ethyl 4-methyl 3-cyano-2-(3,5-dimethoxyphenyl)-1,2,3,4-tetrahydroquinoline-
3,4-dicarboxylate (3f)

FE s 3% AHNZZLE 83 fonng e 5
] NNV NV
N
H
O\CH3
3f
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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Cuorrent Data Parameters

NAME  ARN-II-CCP-078(ppt)-C13
EXPNO 1116011

PROCNO 1

F2 - Acquisition Parameters
Date_ 20171117

Time 0.04
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

™ 65536
SOLVENT CDCI3
163

NS

DS 0

SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 2050

DW 19.800 usec
DE 6.50 usec

TE 3013 K

DI 2.00000000 sec

drl 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

======== CHANNEL f] ========
NUCI 13C

Pl 10.00 usec

PL1 6.20 dB

SFOL 100.6243395 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltz16

NUC2 H

PCPD2 90.00 usec

PL2 -0.40 dB

PL12 1580 dB

PL13 18.50 dB

SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127650 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



Racemate of ethyl 4-(2-(tert-butoxy)-2-oxoethyl)-3-cyano-2-(4-nitrophenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (4a, minor isomer)

2.5929
2.5526
2.5351
1.5493
1.4218

1.1287

Current Data Parameters

NAME ARN-CCP-308-prep-1
EXPNC 1
PROCHNO 1
F2 - Acquisition Parameters
Date_ 20170415
Time 10.51
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
D0 32768
SOLVENT CDCL3
N3 10
DS Q
SWH 4496.403 Hz
FIDRES 0.137219 Hz
RO 3.6438017 sec
RG 1149.4
oW 111,200 usec
DE 6.50 usec
TE 301.2 K

4a D1 1.50000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 10.60 usec
PL1 0 dB
SFO1 300.131%508 MH=z
F2 - Processing parameters
ST 16384
SF 300.1300060 MHz
WDW EM
35B o
LB 0.10 Hz

~ A GB 0
BC 1.00

1_,._. JL . l " | i )

EE =l &)G g S|8 8l |= 2=

e EE 3 Bl EllE =

=i |ei il == — —|ed —i = =

Ty T R I | HE I T T e
10 9 8 7 6 5 4 3 2 1 ppm
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Racemate of ethyl 4-(2-(tert-butoxy)-2-oxoethyl)-3-cyano-2-(4-nitrophenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (4a, minor)

25 TEANEReNIRE = w wmo o~ o
23 Eame2lEas IE 3 S =\ ala ~ =
o @ Vi 2 olin s B~ e LA @ =
= ®3Igg R < of s ety < 9
o] = Fo MM N = — — e v o —_a P o
— — — e o o e e e e ] -1 o o = < ~ —
T I I T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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Current Data

NAME
EXPNO
PROCNO

ARN

308-1-1-cC13

F2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

DELTA
MCREST
MCWRK

S ram

1
1
20170419
23.27

Multi

18832.393 Hz
0 7360 Hz

. 000
1.39999998 sec

0 sec

== CHANNEL f1l =:

0.01500000 sec

13¢c
11.10 usec

75.4763978 MHz

CHANNEL f2 ========

waltzlé
18
20.00 usec

0 c
PL1Z
PL13
3702
F2 - Processing paramet.
SI 32768
SF 75.4677477 MHz
WDW EM
SEB 0
LB 1.00 Hz
GB 0
BC 1.00



Racemate of ethyl 4-(2-(tert-butoxy)-2-oxoethyl)-3-cyano-2-(4-nitrophenyl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (4a, minor)

H,C
H,C

AR A-CEP0 -nomgolar

s ARNA-ZCP-P-nongtar a . DEPT 28 8 w2
20160407 & et E A -hR- iy 00 o wnmrd

220 200 180 160 140 1z0 io0 &o &0 40 20 ppm

Dt fin
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Ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(4-nitrophenyl)-1,2,3,4-tetrahydroquinoline-3-
carboxylate (4d, minor isomer)

W Oy N M M N oW O ) AW 0 00000 0oy
W\ WM O o [l el i et W MO0 MM T OO
™ 00 WD O ~nc~ommm SOWoOMmM AN~ ONWWM~LIn
ool a0 o W ool e e R
W@ @ M~~~ = U R S R R R g Current Data Parameters

™ —
NAME ARN-II-CCP-1-3Z-non polar
EXPNO 317011
PROCHQ 1

F2 - Acquisition Paraneters

Date_ 20180317
Time 10,09
INSTRUM spect
PROBHC 5 rm QNP 1H/13
PULPROG zg30
T 32768
SOLVENT CcDCL3
NS 10
0

6009.615 Hz
FIDRES 0.15339% Hz
AQ 2.7262376 sec
EG 1
DW 83,200 usec
DE 6.50 usec
TE 257.1 K
D1 2. 00000000 sec
TDO

== CHANMEL f1

15,00 usec
PLI 0,80 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 16384
ST 400,1300088 MHz
WDW
S5B 0
LE 0.30 Hz
GE ]
PC 1.00

-
E;
=
—

£

2.0159
2.0000
2.0626
1.0293 —
0.9965

-1 0.9877
1.0109
1.3150

adl
1.8462<
3.0135

W — 1.038]1 —
1.0391
3.0931

10 9

o -
-~
-]

2 1 ppm
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Ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(4-nitrophenyl)-1,2,3,4-tetrahydroquinoline-3-
carboxylate (4d, minor isomer)

as neERgggeReRy —~ e o v
a3 R3S SR 5 28% 33 _
oo nHX AN ga8aY F E5F 83 % Current Data Parameters
= g BFOOoO XM RS T E 3 3 NAME  ARN-II-CCP-1-92-NonPolar-C13-1
55 hofc s R R R e e B g wEE 3 ] EXPNO a7o11
| | NV A S
F2 - Acquisition Parameters
Date_ 20180317
Time 2126
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
™D 65536
SOLVENT CDCI3
NS 5000
DS 0
SWH 25252525 He
FIDRES ~ 0.385323 Hz
AQ 1.2976128 sec
RG
DW 19.800 usec
DE 6.50 usec
TE 294.9 K
D1 200000000 sec
di1 0.03000000 sec
DELTA 189999998 sec
CO,CH,CH, 0 1
CHANNEL f1 ==
NI 13¢
P1 10.00 usec
PL1 6.20 dB
SFOl 1006243395 MHz
4d
2 - Processing parameters
sl 32768
SF  100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
} ‘ } “ PC Lm
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm

S57



Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(2,4,6-trimethoxyphenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (5a)
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YO OWOOONTFFFFONMONMNMNNN NN o O O
O
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CO,CH,CH;
. O—CH;
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H
(0)
|
CH; O/CH3
5a
. LN N Mwuw\ﬁg_
wl|— — =) o edi=a [l | E=] o~
22 b e Z| IR Al (1= =
N E ~ ~ =~ |& & =] (k= =+
- — S S| | =] ] ot N
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T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters

NAME ARN-II-CCP-13Z-prep
EXPNO 623014
PROCHNC 1

F2 - Acquisition Parameters

Date_ 20180623
Time 14.03
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgdc30
D 4096
SOLVENT D20
NS 10
Ds Q
SWH 5995,204 Hz
FIDRES 1.463673 Hz
p:te] 0.3416064 sec
RG 812.7
oW 83,400 usec
DE .50 usec
TE 29%.2 K
D1 1.00000000 sec
dll 0.03000000 sec
MCREST 0 sec
MCWRK 0.01500000 =ec
CHANNEL £1
NUC1
Pl 10.20 usec
PL1 0 dB
SFO1 300.1313506 MHz
CHANNEL f2 ========
garp
11B
65.00 usec
16.00 dB
12.00 dB

96.2933370 MHz

SI 32768

SF 300.1300060 MHz
WDW EM

SSB a

LB 2.00 Hz
GB 0

PC 1.40



Racemate of methyl 2-((3-cyano-3-((ethylperoxy)-12-methyl)-2-(2,4,6-trimethoxyphenyl)-

1,2,3,4-tetrahydroquinolin-4-yl)acetate (5a)

Data
ARN-

Current
NAME
EXPNO
PROCNQ

2

127.813.
127.3864
118.2787
116.7727
77.4587
77.2381
77.0357
76.6120
62.3650
55.6507
55.4364
55.3960
51.8583
13.6199

F2
Date
Time
INSTRUM
PROBHD
PULPROG
D

Acquisit

v
=1
=
o
o
[
=

~0

—167.3311

——161.9128
T 160.1004
— 143.3346

_—123.0543

N

— 104.4267

90,7874

T~-90.2866
~—43.0186
— 37.2927

L
<
Z

5 mm

oF
o)

W

o))

DE

TE

Dl

dil
DELTA
MCREST
MCWRE

N
&

~(CO0,CH,CH;,

0-CH,

0 se

0 dB

N
H
9
C

H;

o-CHs

SFO1

CPDPRG[2
Nuc2
PCPD2
PL2

EL12
PL13
SFO2

S5a

0

F2 - Processi
ST

SF

WDOW

5SB 0

180 160 140 120 100 ppm

S59

=== CHANNEL f1

======== CHANNEL {2

Parameters
II-CCP-132-2-C13

623014

1

ion Parameters
20180823
17.08
spect
Multinucl
Zgpg 30
65536
CDC13
7443
0
18832.393 Hz
0.287360 Hz
1.7399808 sec
5 .6
26.550 usec
6.50 usec
299.2 K
+50000000 sec
. 03000000 sec
+39999998 sec

o

c

0.01500000 sec

.10 usec

11
75.4763978 MHz
waltzlé

90.00 usec

1g.
21.

80 dB
80 dB

300.1313506 MHz

ng parameters
32768
4677477 MHz

75.

.00 Hz

.00



Ethyl (2)-2-cyano-3-(2,4,6-trimethoxyphenyl)acrylate (5al)

[
2

8.418%2
6.0972
4.,3630
4.3454
4.3277
4,310

3.8847
3.8586

£

no
~ oo
w0 1o
™M oM Current Data Parameters
R NAME ARN-TI-CCP-079-1
— EXPNO 211012
PROCNO 1

ya
.

F2 - Acquisition Parameters

Date 20171102
Time 22,14
INSTRUM spect
PRCBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32768
SOLVENT CDCL13
NS 10
Ds a
SWH 6009.615 Hz
}{3(3\ FIDRES 0.183399 Hz
O RO 2.7262976 sec
RG 287
DwW 83.200 usec
X CO,CH,CH; DE 6.50 usec
TE 294.5 K
H.C CN D1 2,00000000 sec
3N TDO 1
o>
CHANNEL f1 —==———=——
CH3 1H
15.00 usec
0.20 dB
400.1326008 MHz
5al
F2 - Processing parameters
ST 16384
SF 400.1300082 MHz
WDwW EM
S5B ]
LB 0.30 Hz
GB 0
PC 1.00
l T L\*J Jm.ﬁx
) !1 = ) =1
v el 2 g ol
[y %! S o
- - (=} [=} =
=} = eil e o
R e B B o B B AN s s e s e R ey R s nas ]
10 9 8 7 6 5 4 3 2 1 ppm
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Ethyl (2)-2-cyano-3-(2,4,6-trimethoxyphenyl)acrylate (5al)

223 8 g 28 2 58 3
o -+ =] R ~ NN %
MR = d dw 09 S ne . o
RV R = = I=R= =1 v < P
223 = = == = =R = ARN-II-CCP-121-2-C13
255011
1
F2 - Acquisition Parameters
pate 20180525
Time 12.10
INSTRUM spect
PRCBHD 5 mm QNP LH/L3
PULPROG 2gpy 30
™ 65536
SOLVENT cocl3
NS 100
0
25252.525 Hz
0.385323 Hz
1.2976128 sec
H;C 575
(0] 19.300 usec
6.50 usec
299.6 K
AN CO,CH,CH; D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
H3C\O o CN DO 1
| CHANNEL £1
CH Nucl 13¢
3 Pl 10,00 usec
PLL 6.20 dm
sFol 100. 6243305 MEz
Sal CHANNEL £2
waltzl6
10
290,00 ugec
20.40 dB
15.80 dB
18,50 db
400.1316005 MHz
F2 - Processing paramsters
st 32768
SF 100, 6127690 MAz
WoW EM
838 0
1B 1.00 Hz
GB 0
C 1.40
T T T T T T T 1
180 160 140 120 100 80 60 ppm
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Racemate ofethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(naphthalen-1-yl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (5b)

L2796

8

008
[
6020

L5222
152

]
7
7
7
7
7
7

095

8447

7

6,8635

3

OSSO NN AY OO o ™~ o T
DO MU MO 400000 Tme @
NN @O AWMMES0N MO EESeMmemoo
WOLOVWOWOUANSYONNOOSO DWW
WO WO I A A B SR B o T o B PR o B SO BN oo oo

=

(6]
N
<
C0,CH,CH,
5b
1l LMLLUM | _
Ui v ) __.__Il_a
2121212125155 g {0 B b 2
EEEEEEEE 8 HENE R E g
I T | | | | T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters

NEME ARN-CCP-372 (ppt)
EXPNC 1026011
PROCNCQ 1

F2 - Rcguisition Parameters
Date_ 20171026

Time 14.05
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30

D 32768
SCLVENT CDC13

NS 11

DS o0

SWH 6009.615 Hz
FIDRES 0.1833%99 Hz
AQ 2.7262976 sec
RG 645

oW 83,200 usec
DE 6.50 usec
TE 300.8 K

D1 2.00000000 sec
TDO 1
******** CHANNEL fl ========
NUC1 1H

P1 15.00 us=ec
PL1 0.90 dB
SFC1 400.1326008 MHz
F2 - Processing parameters
SI 16384

SF 400.130008% MHz
WDW EM

S5B 4]

LB 0.30 Hz
GB a

PC 1.00



Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(naphthalen-1-yl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (5b)

Current Data Parameters

NAME ARN-CCP-3922 C13-1
<+ o= ~ Lm0 oo D e Sl o EXPNO 1026021
2F DRSLESAESSSERIER 2288 g& g FROCNG :
a = aEgeaonduanrnasann LrERG ] =3
¥ 285388585 5848¢8a% dvda o g F2 - Acquisition Parameters
L— — e e oW =+ o — Date_ 20171026
= N7 T
INSTRUM spect
PROBED 5 mm QNP 1H/13
PULPROG zgpg30
D 65536
SOLVENT CDCLl3
NS 285
Ds 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
fte] 1.2276128 sec
RG 2050
DW 12.800 usec
DE 6.50 usec
TE 299,9 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
ID0 1
======== CHANNEL fl =
NUC1 13¢
Pl 10.00 usec
PL1 6.20 dB
SFO01 100.,6243395 MHz
= CHANNEL f2 =
z waltzl6
Nocz2 1H
BCPD2 90.00
PL2Z C )
PL12
PL13
SF02
2
I
100.6127690 MHz
EM
0
1.00 Hz
o
1.40
I T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(naphthalen-2-yl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (5¢)

Y H WO O NW O~ W0 WD L B o B« BENe RN e+ T A R B e B e o] — [~y st Oy~ Oy M0 w)
O M OoMmA-WWme o o OOl S O o] O T H- O O~ O O oo
M AL W AN AW W TN OOT~O N AO = FOFNDN O A A
() JD co GD GD ~ \D u1 u1 u3 ™ r4 (: (] CC K) ua ~9 o OW <r tr <r vﬁ C\ r~ () o 0\ 0\ r‘ r* r* r‘ UJ CU
L S S S A A A D D GG D S oy ™ g o~ oNO O

e s e

/
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Current Data Parameters

NAME ARN-CCP-320-ppt
EXPNC 1124011
PROCNO 1

F2 - Acquisition Parameters

Date 20171125
Time 16.40
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 10
DS 0
SWH 6009.615 Hz
FIDRES 0.183399 Hz
RO 2.7262976 sec
RG 724
DW 83,200 usec
DE 6.50 usec
TE 299.4 K
D1 2.00000000 sec
D0

¢ —======= CHANNEL £l ==
NUC1 1H
Pl 15.00 usec
PL1 0.20 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
ST 1
SF 400.1300082 MHz
WDW EM
38B o
LB 0.30 Hz
GB 0

] BC 1.00

SEEI2 2 RIS e E ﬁk(é ?@j 2

212|1=(=1= 1= 2= = <12 == Lart &

Sl= M =111 =] | =] =] o i

[ T T I I T T T I
10 9 8 7 5 4 3 ppm



Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(naphthalen-2-yl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (5¢)

2 329388?.‘23;3‘:?3333 N o= =
b FINCRSRESFEIZRERE o9 8E g &
i R e =R R A n
ool el el el el o~ — el Vol — = o
— S S SRS Rl SIS SN S R S S S oo v =+ o —
F2 - RAequisition Parameters
Date_ 20171125
Time 16.55
INSTRUM zpect
PROBHD 5 mm QNP 1H/13
FULFROG zgpg 30
(0]
H3C\ )J\
o N
R4
D1 2.00000000
0o
Pl 10.00 usec
PL1 6.20 dB
SFol 100.6243395 MHz
5c
LB 1.00 Hz
GB Q
PC 1.40

\ \ T T T
180 160 140 120 100 80 60 40 20 ppm
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Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(4-methoxyphenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (5d)
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Racemate of ethyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(4-methoxyphenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (5d)
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Current Data Parameters

NAME
=y 0 EXPNO
55 2 PROCNO
= o
=+ o —

Date_

]
THSTRUM
PROBHD
PULPROG
™

T T T \
180 160 140 120

T
100

80

S67

60

ARN-TI-CCP-098-ppt—-1-C13

327011
1

F2 - Acguisition Parameters

2.00000000

0.03000000 sec

1.83333338 sec
1

CHANNEL f£1
10.00 usec

6.20 dB
100.6243335 MHz

CPDPRG[2 waltzlé
Nuc2 18
PCPD2Z 90.00 usec
PL2 —0.40 de
PL1Z2 15.80 dB
PL13 18,50 dB
SFO2 400,1316005 MH=z
F2 - Processing parameters
5T 32768
SF 100,61276390 MHz
WDW EM
S5B o
LE 1.00 Hz
GB 0
PC 1.40
|
T T 1
40 20 ppm



Ethyl (2)-2-cyano-3-(4-nitrophenyl)acrylate (7a)

oMo
™Mo o™ =
[ U= B o Y]
Mmoo
W w W w

o CO2CH,CH;

CN
O,N

Ta

w

317

4.4

1.5965
1.4375
1.4197
1.4019

Current Data Parameters

NAME
EXPNO
PROCNO

ARN-II-CCP-100-1

418011
1

F2 - Acquisition Parameters

1.9512
0.9437

1.9942

3.0000

o — 1.9858

10 9

S68

Date_ 20180418
Time 13.30
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPRCG
D
SOLVENT
NS
Ds
SWH 6009.615 Hz
FIDRES 0.18339% Hz
A 2.7262976 sec
RG 575
oW 83.200 usec
DE 6.50 usec
TE 292.6 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCL1 1H
rl 15.00 usec
PL1 0.20 4B
SFO1 400,.1326008 MHz
F2 - Processing parameters
s8I 16384
8F 400.1300086 MHz
WowW EM
55B
LB 0.30 Hz
GH
BC 1.00

T

ppm



Ethyl (Z)-2-cyano-3-(4-nitrophenyl)acrylate (7a)

NAME
EXPNO
PROCNC

— 161.4408
— 151.7900
— 136.9009
— 131.5457
— 124.3589
—114.5731
—107.3516
63.3919
14.1327

F2
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW
CO,CH,CH DE
AN 2 2 3 g

CN Seima
02N DO

7a

5 mm

== CHANNEL f1

Current Data Parameters

0180418

1.2976128
406

19.800
6.50

293.1
2.00000000
0,03000000
1.89999998

sition Parameters

usec
usec
K
sec
sec
sec

Pl usec
PLL dB
sSFol > MHz
CHANMEL £2 ==
waltzlé
1H
90.00 usec
L2 -0.40 dB
PL12Z 15.80 4B
PL13 18.50 dB
SFO2 400.131£005 MHz
F2 - Processing parameters
SI 327638
SF 100.6127690 MHz
WOW EM
LB 1.00 Hz
GB
PC 1.40

180 160 140 120 100 80 60 40 20

pPpm
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Ethyl (E)-2-cyano-3-phenylacrylate (7b)

T RO A ADQWRH AOWDDMON WO o oMM w o
MANWONDOEN AWM C W RN~ ~ o
WO OMH-WWO ST d oo @000~ uw — oY @
N A ANWUOULWLOWOWWOWLW PP ononm =
v e e e e e e e e e e e e e e e e e e e e e . Current Data Parameters
0 [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ 0 00 s s s — NAME ARN-II-CCP-114
EXPNO 505011
%W% W PROCNG 1
F2 — RAcquisition Parameters
Date_ 20180505
Time 17.08
TINSTRUM spect
PRCBHD 5 mm QNP 1H/13
PULPRCG zg30
TD 32768
SOLVENT CDC13
NS 10
Ds 0
SWH 6009,615 Hz
FIDRES 0.1833%9 Hz
COZCH2CH3 2O 2.7262976 sec
X RG 256
oW 83.200 usec
CN DE 6.50 usec
TE 293.9% K
D1 2.00000000 sec
7b TDO 1
F2 — Processing parameters
ST 16384
SF 400.13000%3 MHz
WDW EM
SEB 0
LB 0.30 Hz
GB [e]
PC 1.00
J L
\nTﬂ' o (=] «
— || [ = u
Wil =] | o L=
<= |2 Q «
Sf= fed o i
T T I T T T T T T T I T T I I
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Ethyl (E)-2-cyano-3-phenylacrylate (7b)

Current Data Parameters
IAME ARN-II-CCP-114-cl3
505011

1

F2 - Acquisition Parameters

] R S © Date 20180505
o = ) - -
[ ] o = = wy oi ~ = INSTRUM spect
O v oo &l — = o1 =t PROBHD 5 mm QNE
s 8 oog = = 2 = SELPROG
| | \\/ / | | SOLVENT
s
294.3 K
2.,00000000 sec
0.03000000 sec
N COzEt 1.5999999;3 sec
7b SFO1 100.6243395 MHz
== CHANNEL f2 =
CPDPRG[2 waltz1lé
Huc2 1
PCPD2 90.00 usec
PL2 ~0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFOo2 400.1316005 MHz

F2 - Processing parameters

32768
100.61276920 MHz
EM
0
1.00 Hz
0
1.40

T T \ T T
180 160 140 120 100 80 60 40 20 ppm
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Ethyl (2)-2-cyano-3-(4-methoxyphenyl) acrylate (7¢)

o MmO Mm@
ATOoOMm Mo
0oy Oy I~ W
— O OO ;Y
o~~~ O )

o CO,CH,CH

CN

/
4,3603
4.3425
4.3247
3.8774

<

753
c

1.3932
3
1.357

<1

=)

Current Data Parameters

NAME ARN-II-CCP-112
EXPNC 205011
PROCHNO 1

F2 - Rcquisltion Parameters
Date_ 20180521
Time 20.33
INSTRUM spect
PROEBHD 5 mm GNP 1H/13
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 1o

DS o

SWH 6009.615 Hz
FIDRES 0.18339% Hz
AQ 2,7262976 sec
RG 101

DwW 83.200 usec
DE 6,50 usec
TE 297.3 K
D1 2.00000000 sec
TDO 1

= == CHANNEL £1 ===

Noc 11
Pl 15,00 usec
Te PL1 0.90 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
58I 16384
SF 400.1300087 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB a
PC 1.00
1 (S
g2 5 = 2
1 vl (=
g|s 3 al & &
—lei e il fen o«
B B e By B B B U I I I I ]
10 9 8 7 6 5 4 3 2 1 ppm
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Ethyl (2)-2-cyano-3-(4-methoxyphenyl) acrylate (7¢)

o= 0 O en -
~ = R R a 9 to4] =1 Current Data Parameters
22 F 3 oeH = o~ v ) NAME ARN-II-CCP-112-C13
— — — == - K= — EXENO 205011
V V] N 1
F2 - Acguisition Parameters
Date_ 20180521
Time 20.48
INSTRUM spect
FROBHD 5 mm QNP 1H/13
PULFROG zgpg 30
TD 65536
SOLVENT CDC13
SN CO,CH,CH; us 200
Ds a
SWH 25252 .525 Hz
H C CN FIDRES 0.385323 Hz
3 \O B 1.2976128 sec
RG 724
DwW 19.800 usec
DE 6,50 usec
7c TE 297.8 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
13c
10.00 usec
.20 dB
100,6243395 MHz
======== CHANNEL £2 ========
CPDPRG [2 waltzlé
nucz 1H
PCPD2Z 20.00 usec
FL2Z -0.40 dB
PL1Z 15.80 dB
PL13 12.50 dB
SFO2 400.1316005 MH=z
F2 - Processing paramsters
ST 32768
v SF 100.61276%0 MHz
WoW EM
S5B b}
LB 1.00 Hz
T T T T T T T T T T s o
180 160 140 120 100 80 60 40 20 ppme=c 1.0

S73



Ethyl (2)-2-cyano-3-(3,5-dimethoxyphenyl)acrylate (7d)

—8.,1580
—7.2593
T—7.1402
—6.6456
4.4116
4,3938
4.3761
4,3585

T~—3.8394

£

e o CO2CH,CH;

CN

1.4164
1.3986
1.3810

<

-0.0000
1.9441 —
0.9557
1.9516
5.9804

3.0000

Current Data Parameters

NAME
EXPNO
PROCNOG

ARN-II-CCP-105-1
615011
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
RO

RG

DW

DE

20180615
10.48
spect

5 mm QNP 1H/13
zg30
32768
CDCL3
10
a
009,615 Hz
0.183399 Hz
2.7262976 =ec
512
83,200 usec
6,50 usec
298.5 K
2.00000000 sec
1

CHANNEL f1 ===

15.00 usec
0.%0 dB
400,1326008 MHz

F2 - Processing parameters

SI
Sk
WDW
SSB
LB
GB
PC

-~ -
»
14

10 9 8

S74

ppm

16384
400.1300096 MHz
EM
0.30 Hz

1.00



Ethyl (2)-2-cyano-3-(3,5-dimethoxyphenylacrylate (7d)

53 2 g agy z oz -
54 3 @RI £ 2 =
oo o v g e =g =
ERCh b o 228 g @ b
H3C/O N CO,CH,CH;
CN
(0]
“CH,4
7d
| L [N | [ — "
T T T T T T T T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

WAME ARN-II-CCP-105-1-cl3
EXPNC 615011
PROCNO 1

F2 - Acguisition Parameters
Date_ 20180615
Time 10,58
INSTRUM spect
PROEBHD 13
PULPROG

D

SOLVENT

nNs

D2

SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 1150

oW 19,800 usec
DE 6.50 usec
TE 29g.8 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f1

CHANNEL f2

13c
10.00 usec
6.20 dB
100.6243395 MHz

90.00 usec
—-0.40 dB
15.80 dB
18.50 4B

400.1316005 MHz

F2 - Processing parameters
s8I 32768

SF 100.6127620 MHz
WOW EM

SEB

LB 1.00 Hz
GE

PC 1.40



Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(2-methoxyphenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (9a)

MWW DTN N0 Ao NS OO~ HOM A0 TN O
L LN O ML WD) T 000N OO WM Do
FNOOTNEOL T AN TN AN ©M T DM O 0D
WWMMMONOOOOCWEOWUW MM OO0 NNWM MWW Rn o N
OO0 N TITTTITONOMMNNNNNNCNND OO
(¢]
nie., M
~0 9 /N
P v
Cl o
CO,CH,CH;
N7
H
?
CH,3
9a
‘J |
JU-,.._J*J . M vl A_)h A J_
w| [cifi=| =|an] e it ==l e <+ w e
3 BI5EIE B [EERED EE 83
AR e R st g =AEEl2 =& &3
=) =15 e == —_ =il Sle == Sles
T T T T T T T T T
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Current Data Parameters
NAME  ARN-TI-CCP-086-1-ppt

EXPNO 1129011
PROCNO 1

F2 - Acquisition Parameters
Date, 20171129
Time

INSTRUM spect
PROBHD 5 mim QNP 1H/13
PULPROG zg30
D 32768
SOLVENT CDCL3
NS 10

DS 0

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2,7262976 sec
RG 724

DwW 83,200 usec
DE 6.50 usec

TE 298.6 K

D1 2.00000000 sec
TDO 1

NUC1

1H
Pl 15.00 vsec
PL1

0.90dB
SFO1 400.1326008 MHz

F2 - Processing parameters

S1 16384

SF 400.1300057 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB

FC 1L.o0



Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(2-methoxyphenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (9a)

<+ o o o5 0 W W — <t oo~ < =T
S8 § EUEEEERZpids 2259 23 g
= k= R =R R = BT Lo wnn o0
o ~ SO ws e = SO I s S =+
~ 9 vy GRS R R B B e et el =f ool O o
P, — PRI B J B R I R S LW wvnn T —
(¢]
H;Co
3 O)‘Kj /N
cl 7
\©\/j-—C02CH2CH3
9a
T I T T T | | T T
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME

EXPNC
PROCNO 1

F2 - Acquisition Parameters
2

Date_ 0171129
Time 21.53
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG

™

SOLVENT

NS

SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.29876128 sec
RG

DW

DE

TE 295.4

Dl 2.00000000 se
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f1

1

100.624339¢F

CHANNEL f2 ==
waltzls
1H

90.00 usec
-0.40 dB
15.80 dB
18.50 dB
400.1316005 MHz

WDW EM
S8B a

LB 1.00 Hz
GB a

PC 1.40



Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(2-methoxyphenyl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (9b)

S O N MOy G oA A O NS D (DD WO W D
Wy 00 W O DY Gy - O Gl O @ OW S O Mme oS W™
NOOWWwmLw s ONHOO~TOONOM~WY OCO
[l a Bl e Ve I Ve e SR Ve JaNe] T NN NN [
NAME ARN-II-CCP-0868-1-ppt
EXPNO 1129011
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171129
Time 4.45
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32768
O SOLVENT CDC13
M3 1
H;Co )K DS 0
O > /N SWH 6009.615 Hz
cl R4 FIDRES 0.183399 Hz
~ 7262276 se
CO,CH,CHj, Ao 2.7RER9TE oo
-, O DwW 83,200 usec
N 4 CH3 DE 6.50 usec
H TE 296.6 K
Dl 2.00000000 sec
TDO 1
H3C/O == == CHANNEL f1
N
Pl 15.00 usec
PL1 0.20 dB
9b SFOL 400.1326008 MHz
F2 - Processing parameters
ST 16384
SF 400.1300087 MHz
WDW EM
55B o
LB 0.30 Hz
GB 0
| ‘ JL PC 1.00
| T
EECEER EleEEil=E B
] Bt Bt B B 21 [=1=]12 o -
Sl= == == S| =leill= == o
T T B B o B B AR a s e e e AR R s e
10 9 8 7 6 5 4 3 2 1 ppm
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Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(2-methoxyphenyl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (9b)

[SITe) T v s S — o = 00

S %= v T w 0o blw:g » %3
[= = - ol o en 00— w0 30‘
® N O — O e — 3
= g = =08 oo en =S W W
~ % o T Ao —=— SQC
- == LIS R S =R

A ‘H —

=—62.2610
_—55.4992
54.7613
52.4666
13.7016

e

—41.0167
—36.8829

631944

\ T T T T
180 160 140 120 100 80

$79

Current Data Parameters

HAME ARN-II-CCP-088-C13
EXPNO 120111
PROCNC 1

F2 Aoquisition Paramebers
Date_ 20171201
Tim 10.21
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30d

TD 85536
SOLVENT CDC13

NS 1000

S a

SWH 25252.525 Hz
FIDRES 0.385323 Hz
A0 1.2976128 zec
RG 2050

oW 12.800 usec
DE 6.50 usec
TE 300.5 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

usec
dB
SFO1 100.6243395 MHz

CHANNEL f2 ==
waltzlé

18.50 dB
400,1316005 MHz

F2 - Processing parameters

51 32768

SF 100.6127690 MHz
WDw EM

S5B 0

LB 1.00 Hz
GB 1]

PC 1.40



Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(haphthalen-2-yl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (9c)

o

HyCo
o

R4

cl 5
N7
H

9¢

3.9388
3.9208

oMM 0o T O T o
AW NN AOM MmO My
OO YWOWTmMNYO®DMm
COOoOVWOWUUOONNHOCW
@ r~ [~~~ r~ I~ r~r~r~ 9

0.8316

0.8138
0.7960

=

0.8514

0.8310
1.7100
2.5450
0.8722

3.0000

~ - 0.8641

10 9

e[~ =~ ~[S

| S| ealeeof == |

o | \o| =t |en|en v (D

o8|\l o5l =\ |98 | o | 2

alnol=lo (=]}
T

B - 1.6866

W -

Current Data Parameters

NAME ARN-II-CCP-85-ppt
EXPNG 1129011
PROCHNOC 1

F2 Acguisition Parameters
Date_ 20171129
Time 4.30
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPRCG zg30

TD 32768
SOLVENT CDC13

HS 10

Ds Q

SWH 6009.615 Hz
FIDRES 0.183399% Hz
2O 2.7262976 sec
RG 645

oW 83.200 usec
DE 6.50 usec
TE 298.6 K
D1 Z2.00000000 sec
TDO 1

CHANNEL £1 ==
1H
15.00 usec
0.90 dB

400,1326008 MHz

— Processing parameters

16384
400.1300081 MHz
EM
a
0.30 Hz
o
1.00



Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(naphthalen-2-yl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (9c)

- e or —
28 £% SH28882 243 momgw oo 5 Current Data Parameters
232 32 “2 ZAZTAET 82 L2888 4% = NAME ARN-II-CCP-85-ppt—C13-1
— g = = W = O w = SN e Qe = EXFNO 1129021
=g 2D 999400 §9 28R T3 ot PROCNG 1
T N VU7 T
Date_ 20171130
Tims
INETRUM p
PROBHD 5 mm QNP 18
PULPROG
™
SOLVENT
ns
D8
swH
FIDRES
o 20
RG
H3C\O N oW
. DE X
cl S TE 300.9 K
\©\/j—CQZCH2CH3 1 2.00000000 sec
: 111 0.03000000 sec
. DELTA 1.899999938 sea
N~
H

9¢
18.50 dB
400,1316005 MHz
F2 - Processing parameters
81 3 8
aF 100.6127690 MEz
WOW EM
3SB ]
LB 1.00 Hz
GH 0
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(haphthalen-1-yl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (9d)

5277

5205
7. 5121
7.2606
7.1066
7.0801
6.6150
6.5940

I~
o
~
w

8.2447

[=x
O
I
[}
o6

8.0456
8.0253
7.9278
7.9069
7.8968
7.8788
7.6172

on
%
(=
2}
~

7 5317

S\ S P R

0
He. M
o N
- 7

1

C\©\/j_COZCH2CH3
N O
O

9d

5.6509
4.5438
4.5366
4.5261

3.0142
2.9945
2.9714
2.9520
2.7670
2.7589
2.7244
2.7157
0.5207
0.5033
0.4857

o0
=+
\D
ol
<

3 8041

\J

Current Data Parameters

NAME ARHN-II-CCP-028
EXPNQ 1026011
PROCHO 1

F2 - Acquisition Parameters
Date_ 20171026
Time 14.17
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30

D 32768
SOLVENT CDC13

NS 30

Ds 0

SWH 6009.615 Hz
FIDRES 0.1833%9 Hz
RO 2.7262976 sec
RG 645

D 83,200 usec
DE 6,50 usec
TE 300.3 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl1 ==

NOC1 1H

Pl 15.00 usec
PL1 0.%0 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 16384

SF 400.1300082 MHz
WDW EM

55B a

LB 0.30 Hz
GB 0

PC 1.00

o e O = =3 e A S g
SRR =] afa||=l=l |&H|= %
= =l=lelal=lle - Sl=lleilail 1S1= o

13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(naphthalen-1-yl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (9d)

Current Data Parameters

NAME ARN-II-CCP-028 C13-1
EXPNC 1026021
PROCNO 1
F2 - Acquisition Parameters
28 SE3TCERNASRERARCAE Nem o - o Date_ 20171026
ol (el M= R R e e - e B R At oo = v 0 Time 21.23
S n HNSaOOR TR OO o oD Il =] o Ve - .
g —ecOC SN S e oS = ®on N = THSTROM spect
-~ O LR R e Wt el =~ ol PRCBHD 5 mm QNP 1H/13
Pl — i T G P I I P e I I e e o < o0 —
PULPROG zgpg 30
[ ===\ (N7 T 2
SOLVENT cpels
NS 976
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 2050
oW 1%.800
DE €.50
TE 229.7
D1 2.00000000
o dll 0.03000000 se
DELTA 1.89999998
HC A e ’
=7
Cl S CHANNEL f1 ==
CO,CH,CH,
1
N7 be
H O 100.6243
CHANNEL £2
waltzl6
1H
90.00 usec
9d -0.40 dB
15.80 dBE
16.50 dB
400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GE Q
BC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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Racemeate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(pyridin-2-yl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (9e)

AN MO M~ MOME NN OO 000~ YW oT OO DO
HO MO TOWOWT AL OMOTOMDU o0 =] NN O MmO OO
WEODOOTANOLITOOIAONNDND D= OO WM o™
QNS e B e o e e A i w S N o e B B I A e B N R

~ [l el e il el " < T s T N I S e

2.9138
2.7608

[ee]
o
I}
~

[a]

2.7177

L7096
1.1372
1.1193
1.1015

5

Current Data Parameters

ARN-TI-CCP-047ppt

EXPNO 1129011
PROCNO 1
F2 - Acguisition Parameters
Date_ 20171129
4.13
spect
mm QMNP 1H/13
PULBROG zg30
jys) 32768
SOLVENT CDC13
NS 10
(@) D3 0
SWH 6009.615 Hz
H3C\O)K FIDRES 0.183399 Hz
= 2 AQ 2.7262976 sec
Cl 7 RG 812
- C02CH2CH DW 83.200 usec
3 DE 6.50 usec
TE 298.6 K
E ‘ N D 2.00000000 sec
TDO 1
N~
9e NUCl 1H
Pl 15.00 usec
PL1 0.90 4B
SFO1 400.1326008 MHz
F2 - Processing parameters
sI 16384
SF 400.1300084 MHz
WDW EM
38B
LB 0.30 Hz
GB
n Mu u BC 1.00
k  E— | l _J A
o b P st Pl bed by 23 (3228 = 3
iy S|l & elw|s|= =2 23S Aol 2
bt <Sle|L|=2= ] bt < < ] bt
S Y ) |y p{ o} S|= el = P
[ T T T T I T T T T T T
10 9 8 7 6 5 a 3 2 ppm

S84



Racemeate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(pyridin-2-yl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (9¢)

g% 8 §$ﬁ$33$%§3‘1 o mm ooog o
R Em anomSSn gl o o & & =
oo o 2+ 0 VMO o0 Mo no T oo o~ = = [=]
=~ =+ o or—an'r—'vigr\i-:-iod{ oo s =M o
=~ G Vi E F e A A s e & il ed =g o
Current Data Parameters
NAME ARN-II-CCP-047-ppt-Cl3
EXPNO 1129011
PROCNO 1
F2 - Rcguisition Parameters
Date_ 700101
Time 8.00
INSTRUM
PROBHD 33
PULPROG 2930
TD 32768
SOLVENT cpelz
us 1
D8 0
SWH 002,615 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 645
DW 83.200 ussc
//N DE 6.50 usec
Cl X4 TE 300.0 K
\@\/j_cozcﬂz(}[} D1 2.00000000 sec
411 0.03000000 sec
- DELTA 1.892999338 sec
N° 7 TDO 1
H \
N~ CHANNEL £1
18
9¢ 15.00 ussc
0.90 dB
400,1326008 MAz
CHANNEL £2 ==
off
100.00 usec
120.00 d5
120.00 dB
120,00 dB
400.1324710 MHz
F2 - Processing parameters
sI 32768
SF 100.6127690 MHz
WDW EM
88 0
LE 1.00 Hz
B 0
PC 1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(thiophen-3-yl)-1,2,3,4-

tetrahydroquinoline-3-carboxylate (9f)

TN R NN MO W00 o o] WD Y00 o] ) s O P ) Oy )
OHO A AN A NMALTMN OO WNEANLN NSO ™I W AT O
SO WO AN WO T OO0 O M O s
WOMOMOMEOO00®ENNAMMAD0NN RN DG S 0O
e e e e el el i o ol Ve OGO o e o MEA NN N oo

N \\X\V/m ="

Current Data Parameters

NAME
EXPNO
PROCHC

1122011
1

ARN-TT-CCP-046-ppt

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

ow

DE

CHANNEL £f1 =

20171129

4,03

spect

S mm QNP 1H/13

6009.615
0.183399
2.7262976
645
83.200
6.50
298.7

2.00000000
1

1H

15.00 1

0,20
400.1326008

Hz
Hz
sec

usec

usec

K
sec

F2 - Processing parameters

of
SI
SF
WDW
SSB
LB
GB
BC
LI UA L
A
3| (813|332 2|8 25283 3|k S
~ OO~ |~ O | N (WD [=21L-] (=]
ARSI S|x @0 || S|e <
(-} =N === =311 CIOINW | (]
I T T T T T T | | T T T
10 9 8 7 6 5 4 3 2 1 ppm
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16384
400.1300086 MHz
EM
0
0.30 Hz
0
1.00



Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(thiophen-3-yl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (9f)

) [ oo < %
% M = SRREILIBLEESHER oo o ® <+ . R
S o W zrSRIggaued sm2TZE I ) Current Data Parame
& = S R R R AR R Ry R 2A5ITIY a Z NAME ARN-II-CCP -1-c13
— g = R R e R e =] o =L O -+ ME ] CCB-04¢ 1
= & v LR it el O o EXPNO 1129021
— = — o N vy T en — DROCNO 1
LT AN VN 72 - Acaisicion earameces
Date_ 20171129
Time 18.03
INSTRUM spect
PROEED 5 mm QNP 1H/13
PULPROG Zgpg30
D 65536
SOLVENT cDcl3
ws 2000
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AR 1.2976128 sec
RG 2050
o DW 19.800 usec
DE .50 usec
H;C )k TE 300.0 K
ooy N «
R 7 =
cl 7
PLL 6.20 dB
- P _
of SFC1 100.6243395 MHz
= == CHANNEL f2 ==:
CEDPRG[2 waltzle
NUC2 18
PCPD2 90.00 usec
PL2 -0.40 dB
PLl2 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz
2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WOW EM
SE2B 0
1B 1.00 Hz
GB 0
‘ ‘ J ‘ PC 1.40
- N ) s ‘
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(thiophen-2-yl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (99)

Current Data Parameters

[ WS N =]

T W0 O COWNWWY WO NOWwST A0 o T~ o Mo HAME ARN-II-CCP-45-ppt
TNONND ACNY MmO CNN O~ 0N A MW T 0O O 0 om AR = b PRL
WM EMOOMOONG AN OOMmOIN T ™Moo O W o 0w Ao EXPNO 1129011
mmucoococoooocommnomaadccAAdAA A A Ao OMNON R~ PROCNO 1
[ e e e S e e S e e T i i T A T TR A T RS R RS K R K F2 - Aequisition Parameters
—— Date 20171129
Time 4.22
INSTRUM spect
PROBHD 5 mm QNE 1H/13
PULPROG zg30
TD 32768
SOLVENT CDC13
s 10
DS 0
SWH 6002.615 Hz
o FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 1150
H3C\OJJ\ DW 83.200 usec
N
DE 6.50 usec
TE 298.6 K
D1 2.00000000 sec
TDO 1
== CHANMEL f1 = ==
1H
Pl 15.00 usec
PL1 0.20 dB
SFO1 400.1326008 MHz
9g
F2 - Processing parameters
sI 16384
SF 400.1300101 MHz
WDW EM
55B 5}
LB 0.30 Hz
GB a
PC 1.00
ol f oY
o= || = | IS Y G B =lo =
alaleilc|= — Slal=le == o
10 9 8 7 6 5 4 3 2 1 ppm
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Racemate of ethyl 6-chloro-3-cyano-4-(2-methoxy-2-oxoethyl)-2-(thiophen-2-yl)-1,2,3,4-
tetrahydroquinoline-3-carboxylate (99)

L] DWW D SNl
— = SOOIl S %l oo Wl e =~
~ = i i - =S e = Mo D~ g wy
e wn CoOMSagE Y6 HHER k9 o
=8 SEAERSS8S83=82 el 99 It} t Data Parameters
—— o o o R=R'e R e =t o — ARN-II-CCE-045-1-C13
NN 2 VW |
1
F2 - Acquisition Parameters
Jate_ 20171129
Time 16.06
INSTRUM spect
PRCEHD 5 mm QNP 1H/13
PULPROG o
TD
VENT
RES
296.4 K
2,00000000 sec
0.03000000 sec
DELTA 1.89999998 sec
[ 1
NUC1 13
Pl 10.00 usec
PLl 6.20 dB
9g SFO1 100.6243395 MHz
== CHANNEL f2 ======—==
PDPRG[2 waltzla
NUC2 1H
BCPD2 90.00 usec
BL2 -0.40 dB
PL12 15.80 dB
PL13 18.50 dm
SFO2 400.1316005 MHz
F2 - Processing parameters
-5
100.61276%0 MHz
EM
Q
1.00 Hz
Q
1.40
T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
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Racemate of 3-ethyl, 6-methyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(haphthalen-2-yl)-1,2,3,4-
tetrahydroquinoline-3,6-dicarboxylate (9h)

WO AN O N A A AMO OO0 0NN O ®© 0w 0
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O N O WS 0o MO0 O == O 00D O[O MmN
CWEOEWOUUWONONWWwW HhomMmMmohooooooo~r - w W Current Data Parameters
S .- e . HAME ARN-II-CCD-74 (ppt)
W=~~~ S s s s s oo oo ol ool o oo EXPNO 1116011
I\&m\j% '\I // \W% W PROCHO 1
F2 Acquisition Parameters
Date_ 20171116
Time 23.07
INSTROM spect
PRCBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32768
SOLVENT CDC13
wus 7
Ds 0
SWH 5009.615 Hz
FIDRES 0.1833929 Hz
AQ 2.7262976 sec
RG 545
Dw 83,200 usec
DE 6.50 usec
TE 301.2 K
D1 2.00000000 sec
TDO 1
== CHANNEL fl ========
1H
15.00 usec
0.90 dB
400.1326008 MHz
F2 - Processing parameters
51 16384
( SF 400.1300083 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB Q
”Nﬂj BC 1.00
s o L L_}IlL N fL AL
[ g b=l o ) ] <t|wy mHﬂm ooHo o
=l o en|— & alall =] |a|e A (S al
o QD)o = ~ =+l =] || 2| S <
b ] B o B sl 2|2 12 == <= o«
al=te|—=lo (=] alal 1oli—lwv = [= (o}
[ T I T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
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Racemate of 3-ethyl, 6-methyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(naphthalen-2-yl)-1,2,3,4-

tetrahydroquinoline-3,6-dicarboxylate (9h)
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Racemate of 3-ethyl, 6-methyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(haphthalen-1-yl)-1,2,3,4-
tetrahydroquinoline-3,6-dicarboxylate (9i).
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Current Data Parameters

NAME ARN-II-CCP-73-2-ppt
EXPNO 411011
PROCHNO 1

F2 - Acquisitlion Parameters
Date_ 20180411
Time 15.59
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULFROG zg30

TD 32768
S0LVENT CDC13

NS 10

Ds o

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 287

DW 83.200 usec
DE 6.50 usec
TE 293.5 K
D1 2.00000000 sec
TDO 1

CHANNEL

fl

15.00 usec
0.90 dBb

400.1326008 MH=z

F2 - Processing parameters

51 16384

sF 400.1300082 MHz
Wow EM

55B a

LB 0.30 Hz
GB o

PC 1.00



Racemate of 3-ethyl 6-methyl 3-cyano-4-(2-methoxy-2-oxoethyl)-2-(naphthalen-1-yl)-1,2,3,4-

tetrahydroquinoline-3,6-dicarboxylate (9i).
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T T T T
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40 20 ppm

Current Data Parameters

NAME ARN-II-CCP-73-2-ppt-c.
EXPNO 411011
PROCHNO 1

F2 - Acquisition Parameters
Date_ 20180411
Time 16.0%
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULFROG zgpg30

0 65536
SOLVENT €DC13

NS 1107

DS 0

SWH 25252,525 Hz
FIDRES 0.385323 Hz
EQ 1.2976128 ssc
RG 406

DW 19,800 usec
DE 6.50 uzec
TE 294.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
00 1

CHANNEL f1
1

10.00 usec
6.20 dB
100.62433255 MHz

CHANNEL f2
wa.
Nucz 14
PCFD2 20.00 usec
PL2 0.40 dB

PL1Z 5.80 dB
PL13 18.50 dB
SFO2Z 400.1316005 MHz




Racemate of 3-ethyl, 4,6-dimethyl 3-cyano-2-(2-methoxyphenyl)-1,2,3,4-tetrahydroquinoline-
3,4,6-tricarboxylate (9j)

WNOYON MO OM OO AW A w o O o ~uwmw o W - D
MITEOoOLNON AN A0~ FENOWOONLYINGNTNHONDO WS
T~ OOCTOEOAT AN OWNOONN 0T JOM NN~ W
MO MMENOOWOYNMUMMMOOOCOOOMEOONOMSMWWwo NN
~ - [t MO0 WL == e S E ST N e B o IE S I o RSV I B o B e Current Data Parameters
%%ﬁ') MAME ARN-TIT-CCP-075 (ppt)
EXPNO 1116011
PROCHNO 1
F2 - Acguisition Parameters
Date 20171116
Time 23.40
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 32768
SOLVENT CDC13
N3 1
D8 o
SWH 600%9,615 Hz
FIDRES 0.183392 Hz
BQ 2.7262976 sec
RG 406
oW 83.200 usec
DE 6.50 usec
TE 301.2 K
D1 2,00000000 sec
D0 1
———————— CHANNEL f] ======m==
Nucl 1H
Pl 15,00 usec
PLL 0,20 dB
SFOL 400,1326008 MHz
F2 - Processing parameters
51 16384
sF 400,1300080 MHz
WDW EM
S8EB 0
LE 0.30 Hz
GB 0
L U\ M J! eC 1.00
ol (=) (=[=)= o) =)= = o0
b= =1 B E=N | Bl B B0 oo o= —||= w
=R SN E &% & | | =
ISl b =] = |2 <
=lei] | S = == = et == s
[ T T T T T T T T T T
10 9 8 7 6 5 3 2 1 ppm
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Racemate of 3-ethyl, 4,6-dimethyl 3-cyano-2-(2-methoxyphenyl)-1,2,3,4-tetrahydroquinoline-

3,4,6-tricarboxylate (9j)
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Current Data Parameters
NAME ARN-II-CCP-075(ppt)-Cl3
EXPNO 1116011
PROCNO 1

F2 - Rcquisition Parameters
Date_ 20171116

ime 23.49
INSTRUM spect
PROBHD S mm QNP 1H/13
PULFROG
TD
SOLVENT
N3

Fl 10.00 usec

PL1 6.20 dB
SFOl 100.6243395 MHz

18.50 dB
sFoz 400.1216005 MHz
F2 - Processing parameters
ST 32768
SF 100. 6127650 MEz
WDW EM
SeB 0
LB 1.00 Hz
GB 0
PC 1.40



Racemate of 3-ethyl, 6-methyl 3-cyano-2-(3,5-dimethoxyphenyl)-4-(2-methoxy-2-oxoethyl)-1,2,3,4-
tetrahydroquinoline-3,6-dicarboxylate (9K)

T A DN OO o~ D0 AW T W W 0o o0 0T AN WO
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R e e e
[ %=} w0 ST T eI I I B T B B o IS AN RN I S A —

SO

Current Data Parameters

NAME
EXPNC

FPROCHNO

ARN-II-CCP-090-ppt-1
255031

F2 - Aecguisition Parameters

Date_ 20180525
Time 22.28
INSTRUM spect
PROBHD 5 mm QNP 1H/13
FULPROG zg30
TD 32768
SOLVENT cDel3
He 10
DS o
SWH 6002,615 Hz
H3C02C\ FIDRES 0.1833%9% Hz
= Y RO 2.7262876 sec
: 7 RG 406
H;CO,C <2C0,CH.CH bW 23.200 usec
3 -2 DE 6.50 usec
. O. TE 298,99 K
N™ CHj Dl 2.00000000 sec
H TDO 1
= == CHANNEL f1
1
O‘CH3 Pl 15.00 usec
PL1 0.90 dB
9k sFol 400.1326008 MHz
F2 - Processing parameters
sT 16384
SF 400.1300095 MHz
WDW EM
EE 0
LB 0.30 Hz
GB o
PC 1.00
n n \M_.UL__J\J
L bl
£~ == G| ==~ | = [=]
a alo S| |a|afw] = o |e =]
o0 v~ U] Bl =] g g o~ | Q
« xl < 2| (=222 bl <Q
— oo = 1S =l [=]0 f=] o
10 9 8 7 6 5 a4 3 2 1 ppm
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Racemate of 3-ethyl, 6-methyl 3-cyano-2-(3,5-dimethoxyphenyl)-4-(2-methoxy-2-oxoethyl)-1,2,3,4-
tetrahydroquinoline-3,6-dicarboxylate (9Kk)

o1 oo on o ~ = Mhoen OGN0 >
o = [ = W= WO~ O t-g-—<m-—<t~l-—1<r [y . i X
R A=) -t O B M~ DO o O o= DV o o Current Data Parameters
o= = i N St~ v [l oo S Sl =+ NAME ARN-TI-CCP-020-ppt-1-C
3 O A . (o W= N TR T il A o B '] -~
=g g = C O O oXwd = ' . EXPNG SEE031
~ %S e 4 o AAA=S—=—= C0 Sn el = =9 o
— - A G Pk I S S IRV R RV R I — PROCNC 1
A VANV NINVZER T —
20180525
23.18
spect
5 mm QNF 1H/13
zgpg30
65536
cpels
850
]
25252.525 Hz
0.385323 Hz
1.2976128 sec
645
19.800 ussc
6.50 usec
300.4 K
2.00000000 sec
H3C02C\ 0.02000000 sec
= /// 1.39999998 sec
H;CO,C - > '
2 CO,CH,CH . )
3 -----=-= CHANMEL £1
.Y O. NUC1 1
N~ CHj P1 10.00 usec
H PL1 6.20 dB
SFC1 100.6243395 MHz
o CHANNEL £2 =-=----=
N 12 waltzlé
CH3 1H
20.00 usec
-0.40 dB
9k 15.80 dB
18.50 dB
400.1316005 MHz
Fz - Processing parameters
51 32768
5F 100.6127690 MHz
WDW
S5B 0
LB 1.00 Hz
GB [
PC 1.40
w RO I ‘“ L |

180 160 140 120 100 80 60 40 20 ppm
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Racemate of ethyl 3-cyano-2-(haphthalen-2-yl)-4-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydroguinoline-3-

carboxylate (91)
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Current Data Parameters

HAME ARN-II-CCP-061-1
EXPNO 2111011
PROCNC 1
F2 - Acquisition Parameters
Date_ 20171121
Time 16.07
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPRCG zg30
TD 32768
SOLVENT CDC13
s 10
Ds 0
SWH ®009,615 Hz
FIDRES 0.1833%9 Hz
AD 2.7262976 sec
RG 406
DW 83.200 usec
DE 6.50 usec
TE 285.3 K
Dl 2.00000000 sec
TDO 1

== CHANNEL f1 =
HICl 1H
Pl 15.00 usec
PL1 0.90 dB
SFol 400.1326008 MHz
F2 - Processing parameters
SI 16384
SF 400.1300080 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB o
PC 1.00



Racemate of ethyl 3-cyano-2-(haphthalen-2-yl)-4-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydroguinoline-3-

carboxylate (91)
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142.7860
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133.9187
133.7578
133.0855
128.8607
128.7471
128.4044
128.3113
128.0915
127.7113
126.8265
126.5934
125.0920
120.5999
119.3382
116.1111
115.0810
77.3756

= AN
~CO,CH,CH;

", !

N
H

91

oy
%
w
=4
S

I~

76.7402

NS V'

J

—
=
T
«

)
el
=)
O
W

|

——42.0061
T—139.8527

13.5871

Current
NAME
EXPNO
PROCNO

F2 - Acquisit 1or
Date_

PROBHD
PULPROG
D
SOLVENT

5 mm

Data Parameters
ARN-II-CCP-061-1-C13
2111011

295.5

2.00000000
0.03000000 s
1.89999998 s

CPDPRG[2

NuCz

F2 - Processing pal

s8I
8F
WDW
55B
LB
GB
PC

T T
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T
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EM

1.00 Hz

1.40



Racemate of ethyl 3-cyano-2-(2-methoxyphenyl)-4-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydroquinoline-3-

carboxylate (9m)
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Racemate of ethyl 3-cyano-2-(2-methoxyphenyl)-4-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydroquinoline-3-
carboxylate (9m)

S\r W =T =Nl — e 0
N—= =g NN =N aSan; =N oo Le =
o= SR G DWBBI= I —— QS D KL = e M
= NSRVORR Y SRS SRS SRS BN SN I oV IV N B (I o R e e e el <t < ol e
— Ao e i B i e B B e o oo wn s o - Current Data Parameters
NAME BARN-IT-CCP-63 (prep) -C13
EXFNO 1116011
FROCHNO 1
F2 - Acquisition Parameters
Date_ 20171116
Time 23,00
INSTRUM spect
PROEHD S5 mm QNP 1H/L13
PULPROG
TD
SOLVENT
NS
Ds
SWH
FIDRES
A0
RG
DW 19.800 usea
OE 6,50 usec
TE 301.4 K
Dl 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sea
TDO 1
CHANNEL f1
10.00
6.20 d
100, 6243395
CHANNEL £2 ==
waltzlé
18
50.00 usec
~0.40 dB
15.80 dB
18.50 dB
400.1316005 MHz
F2 Processing paramstsrs
SI 32768
aF 100.6127690 MHz
WDW EM
838 0
1B 1.00 Hz
GB a
PC 1.40
T T T T T T T T T T T T T T T T T " T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
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Racemate of ethyl 3-cyano-2-(nhaphthalen-1-yl)-4-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydroguinoline-3-

carboxylate (9n)
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Current Data Parameters

NAME ARN-II-CCP-007-Re
EXPNO 410011
FROCNG 1
F2 - Rcquisition Parameters
Date_ 20180410
Time 11.41
INSTRUM spect
FROBHD 5 mm QNP 1H/13
PULPROG zg30
D 32768
SOLVENT cDCl3
NS 10
Ds 0
SWH 6009.615 Hz
FIDRES 0.183392 Hz
AQ 2.7262976 sec
RG 362
oW 83.200 usec
DE 6.50 usec
TE 292.9 K
ol 2.00000000 sec
TDO 1
———————— CHANNEL fl =====m=m==
NUC1 1H
Pl 15.00 usec
PL1 0.%0 dB
9n SFol 400.1326008 MHz
F2 - Processing parameters
ST 6384
aF 400.1300082 MHz
WDW EM
8sB 0
LB 0.30 Hz
GE 0
PC 1.00
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Racemate of ethyl 3-cyano-2-(naphthalen-1-yl)-4-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydroguinoline-3-

carboxylate (9n)
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Racemate of (2R,3R,4S)-ethyl 3-cyano-4-(2-oxo-2-phenylethyl)-2-(thiophen-2-yl)-1,2,3,4-tetrahydroquinoline-3-

carboxylate (90)
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Current Data Parameters

NAME ARN-II- CCP-015-1
EXPNC 1118011
PROCNO 1

F2 - Acguisition Parameters
Date_ 20171118
Time 1z.21
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30

TD 32768
SOLVENT CDCL3

NS 10

Ds 0

SWH 6009,615 Hz
FIDRES 0.183399 Hz
AQ 2.7262276 sec
RG 575

DW 83,200 usec
DE 6.50 usec
TE 302.2 K
D1 2.00000000 sec
TDO 1

= CHANNEL f1 =

NOC1 1H

Pl 15.00 usec
PL1 0.20 dB
SFo1 400.1326008 MHz
F2 - Processing parameters
sI 16384

SF 400.1300078 MHz
WDOW EM

35B o

LB 0.30 Hz
GB o

PC 1.00



Racemate of ethyl 3-cyano-4-(2-oxo-2-phenylethyl)-2-(thiophen-2-yl)-1,2,3,4-tetrahydroquinoline-3-carboxylate (90)
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Current Data Parameters
NAME ARN-II- CCP-015-1-C13

EXPNO 1118011
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171118
Time 12.45
INSTRUM spect

PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
3

™D 6553
SOLVENT CDCI3
NS 200

DS 0

SWH 25252.525 Hz
FIDRES 0385323 Hz
AQ 1.2976128 sec
RG 2050

Dw 19.800 usec
DE 6.50 usec

TE 3024K

D1 2.00000000 sec

dii 0.03000000 sec
1.89999998 sec
1

Pl 10.00 usec

6.20 dB
SFO1 100.6243395 MHz

90.00 usec
PL2 -0.40 dB
PLI2 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz

F2 - Processing parameters
1 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



Racemate of ethyl 4-benzoyl-3-cyano-2-(3,5-dimethoxyphenyl)-1,2,3,4-tetrahydroquinoline-3-
carboxylate (9p)
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F2 - Acquisition Parameters

Date_ 20180327
Time 10.56
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32766
SOLVENT oDel3
NS 10
DS 0
SWH 5009.615 Hz
N FIDRES 0.183399 Hz
2 AQ 2.7262976 sec
N RG 203
CO,CH,CH;4 DW 83.200 usec
DE 6.50 usec
“ (0N TE 295.2 K
CH,3 D1 2,00000000 sec
TDO 1

CHANNEL
NUCl
O\ Pl 15.00 usec
CH3 PLL 0.20 dB
9p SFO1 400,1326008 MHz
F2 - Processing parameters
51 16384
SF 400.1300097 MHz
WOW EM
SSB o]
LB 0.30 Hz
GB Q

L_JLA.\ L_)U\ ) L;PE' 1.00
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Racemate of ethyl 4-benzoyl-3-cyano-2-(3,5-dimethoxyphenyl)-1,2,3,4-tetrahydroquinoline-3-

carboxylate (9p)
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Current Data Par

NAME ARN-II-

EXPNO

PROCNO 1

P2 - hRequisition Parameters
Date_ 20180328
Time 17.26
INSTRUM spect
PROBED 5 mm QMP 1H/13
PULPROG zgpg30

m 65536
SOLVENT cDc13

s 926

Ds 0

SWH 25252.525 Hz
FIDRES 0.385323 Hz
AD 1.2976128 sec
RG 724

oW 19.800 usec
DE 6.50 usec
TE 294.2 K
D1 00000 sec
d11 000 sec
DELTA 1.89999698 mec
DO 1
==———-—- CHANNEL f1 =-=------
NUC1 13¢

Pl 10.00 usec
PL1 6.20 dB
SFO1 100.6243395 MHz

CPDPRG[2
Nocz2

CHANNEL f2 ==

waltzlé
18

90.00 usec
0.40 dB
15.80 dB
18.50 dB
400.1316005 MHz

F2 - Processing paramsters

s8I
SF
WOW
SSB
LE
GE
FC

i "

T T T T T T T T

220 200 180 160
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ppm

32768
100.6127690 MHz
EM

1.00 Hz



Racemate of ethyl 3-cyano-2-(4-nitrophenyl)-4-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydroquinoline-3-

carboxylate (9q)
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Time
INSTRUM
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SOLVENT
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F2 - Processing parameters
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Current Data Parameters

ARN-II-CCP-093-ppt
329011
1

F2 - Acquisition Parameters

20180329
14,14
spect

5 mm QNP 1H/13
zg30
32768
CDC13
2
0
60092.615 Hz
0.183399 Hz
2.7262976 sec
456
83.200 usec
6.50 usec
293.2 K
2.00000000 sec
1

CHANNEL f1 =

1H
15.00 usec
0.20 dB
400,1326008 MHz

16384
400.1300092 MHz
EM
.30 Hz

1.00



Racemic of ethyl 3-cyano-2-(4-nitrophenyl)-4-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydroquinoline-3-

carboxylate (9q)
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Current Data Param

NAME ARN-II-CC —ppt—cl
EXPNO 32

FROCNO 1

F2 - Acquisitiocn Parameters
Date, 20180329

Time 15.18
INSTRUM spact

PROEHD 5
PULFROG

D

SOLVENT

mm QNP 1H/13
30

25252.525 Hz
0.385323 Hz
1.2276128 sec
406

19.800 usec
€.50 usec
293.5 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

CHANNEL f1 =

3cC
10.00 usec
€.20 dB

100.6243395 MHz

CHANNEL f2 ===
2 waltzl@
1H

LB 1.00 Hz

PC 1.40



Racemic of 3-((ethylperoxy)-12-methyl)-4-(2-oxo-2-phenylethyl)-2-(2,4,6-trimethoxyphenyl)-1,2,3,4-
tetrahydroquinoline-3-carbonitrile (9r)
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kﬁg%&xv%/% V Wﬁ \/ F2 - Acquisition Parameters
Date_ 20180327
Time 11.08
INSTRUM rect
PROBHD 5 mm QWP
O PULPROG
™
SOLVENT
NS
DS
SWH 6009.615 Hz
FIDRES 0.1833%9 Hz
CO,CH,CH; a0 2.7262976 sec
_ RG 256
O CH3 oW 83.200 usec
N DE 6.50 usec
H TE 294.9 K
D1 2.00000000 sec
DO 1
O
|
CH; O’CH3
PL1 0.%0 dB
et
9r SFOL 400.1326008 MHz
F2 - Processing parameters
81 16384
SF 400.1300092 MHz
WO EM
25B 0
LB 0.30 Hz
GB 0
1.00
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Racemic of 3-((ethylperoxy)-12-methyl)-4-(2-oxo-2-phenylethyl)-2-(2,4,6-trimethoxyphenyl)-1,2,3,4-
tetrahydroquinoline-3-carbonitrile (9r)

Current Data Parameters

NAME ARN-I 1-CCP—097-ppt—2-C13
EXPNO 327021
a 5252230389234 58 o cg3ome o FROCHG :
o0 Ll el I g R T S - N i B S e B o D oo~ o
~ e R R s R i A IS Rt S s el SO 0 2 FZ - Acquisition Parameters
= e R R R R Al R = R oo n = Date, 20180327
= CoBdamananma——0o & s el e S Pt ate_ z
= g i ga Bapa e ol e lia S =3 R AR AR = Time 14.29
INSTRUM spect
\ \/ \\\'\V/N/// | \ V/ v PROBHD 5 mm QNP 1H/13
PULPROG Zgpg30
™ 65536
SOLVENT cpCl3
s 1000
O
T 4
D1 2.0000000
d1l 0.03000000 sec
Ph S /N DELTA 1.89999998 sec
H D0 1
B \\//
~ = CHRNNEL £1
CO,CH,CH;
10.00
O—CH3 £.20 dB
N '// 100.,6243395 MHz
H CHANNEL £2
waltzlé
CI) 50,
Zo.4
CH ~CH 15
3 O 3 18.50 dB
400,1316005 MEz
F2 - Processing parameters
9r s1 32768
SE 100, 6127690 MHz
WoW EM
5SB o
>3 1.00 Hz
GE 0
PC 1.40
J Ll '\Jl
T T T T T | T T T T T | T
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