1.1. Product 5a: 2-amino-7,8-dimethyl-5-0x0-1,4-diphenyl-1,4,5,6,7,8 hexahydroquinoline-3-carbonitrile
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Figure S2 - 'H NMR spectrum of 5a
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Table S1 - Fragmentation positions for peaks in MS spectrum of 5a
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1.2. Product 5b: 2-amino-7,8-dimethyl-4-(4-methylphenyl)-5-oxo-1-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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Figure S5 - 'H NMR spectrum of 5b



Figure S6 — 3C NMR spectrum of 5b with inset expansion and DEPT spectrum
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1.3. Product 5c: 2-amino-4-(4-chlorophenyl)-7,8-dimethyl-5-0x0-1-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile

% Transmittance

140

120

100

80

60

40

20

1570

1491

1418

1042

698

3000 2500 2000 1500

Wavenumber (cm™)
Figure S10 - IR spectrum of 5S¢

1000

500



60y —

6C°L
0€L
€L
L
L
X4
X4
th7
19°2
oL
9L
[
€9°L
¥9'L

uny
N5
N o__r~
//4|n\ /N 43|44|\ /m
”n\ /m”mu\ //mlm\\
@) Mﬂm\ /n
N
N— N
~NO o
e

22"
<

22"
|
ry

“

21”
21"
|
[
R
S S

m e

~ O

n T

— O
Qo

_|DI —
N

i —

- = 8'S

S
N __= —00°€

23 2.2 21 2.0 19 1.8

7.30 7.26

7.34

7.58

7.62

7.66

25,26

1,2,5,6,15,16

17,18

19

o

£86'0

TFooe

0.5

2.0 1.5 1.0

T
3.5 3.0 2.5
Figure S11 - '"H NMR spectrum of 5¢

4.0

4.5

6.0 5.5 5.0

6.5

7.0

7.5

8.0



1.4. Product 5d: 2-amino-4-(2,4-dichlorophenyl)-7,8-dimethyl-5-0x0-1-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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Figure S13 - 'H NMR spectrum of 5d



1.5. Product 5e: 2-amino-4-(4-fluorophenyl)-7,8-dimethyl-5-oxo0-1-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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1.6. Product 5f: 2-amino-7,8-dimethyl-5-0xo0-1-phenyl-4-thiophen-2-yl-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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Figure SI17 - 'H NMR spectrum of 5f



1.7. Product 5g: 2-amino-7,8-dimethyl-5-0x0-1-phenyl-4-(3-nitrophenyl)-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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Figure S19 - 'H NMR spectrum of 5g




1.8. Product 5h: 2-amino-4-(4-methoxyphenyl)-7,8-dimethyl-5-0x0-1-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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1.9. Product 5i: Methyl 2-amino-4-(2,4-dichlorophenyl)-7,8-dimethyl-5-oxo-1-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate
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Figure S23 - 'H NMR spectrum of 5i



Figure S24 — 3C NMR spectrum of 5i
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1.10. Product 5j: 2-amino-7,8-dimethyl-5-0x0-1-(3-methylphenyl)-4-(3-nitrophenyl)-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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Figure S27 - IR spectrum of 5j
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Figure 529 - 13C NMR spectrum of 5j
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Figure S35 - MS spectrum of 5j
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Table S3 - Fragmentation positions for peaks in MS spectrum of 5j
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1.11. Product 5k: 2-amino-1-(3-chlorophenyl)-4-(2,4-dichlorophenyl)-7,8-dimethyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline-3-
carbonitrile
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Figure S36 - IR spectrum of 5k
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Figure S38 - 3C NMR spectrum of 5k
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Figure S39 - DEPT spectrum of 5k
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1.12. Product 51: 2-amino-4-(2,4-dichlorophenyl)-7,8-dimethyl-1-(3-nitrophenyl)-5-oxo0-1,4,5,6,7,8-hexahydroquinoline-3-
carbonitrile
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Figure S41 - IR spectrum of 51
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Figure S42 - 'H NMR spectrum of 51
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Table S5 — Peaks and fragmentation positions for 51

Fragmentation position and structure
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1.13. Product 5m: 2-amino-1-(4-methoxyphenyl)-7,8-dimethyl-4-(3-methylphenyl)-5-o0xo0-1,4,5,6,7,8-hexahydroquinoline-3-
carbonitrile
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Figure §49 - IR spectrum of 5m
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1.14. Product 5n: 2-amino-4-(2,4-dichlorophenyl)-7,8-dimethyl-1-(methylphenyl)-5-o0x0-1,4,5,6,7,8-hexahydroquinoline-3-

carbonitrile
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Figure S57 - IR spectrum of 5n
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Figure S60 - DEPT spectrum of 5n
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Table S7 - Fragmentation positions for peaks in MS spectrum of 5n

Fragmentation position
452.08 — 457.25 [M+H]*
(isotopes)
414.22-416.30
(isotopes)

361.18 - 363.18
(isotopes)

285.38




218.15

91.02
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Product 50: 2-amino-1-cyclohexyl-7,8-dimethyl-5-0x0-4-(3-nitrophenyl)-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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1.16. Product 5p: 2-amino-4-(4-cyanophenyl)-7,8-dimethyl-1-(4-(phenylazo)phenyl)-5-0xo0-1,4,5,6,7,8-hexahydroquinoline-3-

carbonitrile
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Figure S63 - IR spectrum of 5p
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Figure S66 - 3C NMR spectrum of 5p
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Table S8 - Fragmentation positions for peaks in MS spectrum of 5p

Fragmentation position

499.41 [M+H]*
395.33 — 1+
292.28 = .+
(o]
S / —N
N / .
NH3
</ \/>
C‘_
217.21 = -+
(o]
H3C><:/§70H.
— = | ne / —
N'—</ .
NH;




1.17. Product 5q: 2-amino-4-(2,4-dichlorophenyl)-7,8-dimethyl-1-(4-(3-methylphenylazo)-3-methylphenyl)-5-o0xo0-1,4,5,6,7,8-
hexahydroquinoline-3-carbonitrile
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Figure S70 - IR spectrum of 29q
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Figure S71 - 'H NMR spectrum of 5q
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Table S9 - Fragmentation positions for peaks in MS spectrum of 29q

Fragmentation position Fragmentation position

570.35 [M+H]* 424.30 — —+
- (isotopes)
574.34 o
HC
Hoe N NH,
N
537.65 — a I+ — I+ 216.15 — I+
i N
cH Z
HsC HeC |
HaC 3HC N7 NH;
3
CHs CH,
_N N
N~ N~
| CHy | | CHy | | CHy | | B
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Product 5s: 2-amino-4-(4-methylphenyl)-5-0xo0-1-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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Product 5t: 2-amino-4-(4-chlorophenyl)-5-oxo0-1-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile
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1.20. Product 7a: 2'-Amino-7',7'-dimethyl-2,5'-dioxo-1'-phenyl-5',6’,7',8'-tetrahydro-1H-spiro[indoline-3,4'-quinoline]-3'-
carbonitrile
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Figure §79 - IR spectrum of 7a
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Figure S80 - 'H NMR spectrum of 7a



Figure S81 -

13C NMR and DEPT spectra of 7a

O ™M N M- NoOoOANWIT OO O
o™ o)) MmN O NT—HO0OM OmM N+ O 0O n A O O <
< o A "NOOOWM—Oo O TN o @« nnN — <
g v Y1 YO8N 238 DREE T NRR 2
NSNS N VRN | NN/ |
<N 0 N wn < O [e))
- < N < — © © ™
N O o o [ee] ™ — [e)}
25 o9 o8 9 N 9N b
AR
o) 30 26 22 27
1@,32/ =, s 13,14,16,17,18 Sa 26
- \21/28\1/19?“(! | | | 19
| I I LIL M 1 ' l |
HC— |
o /6\8/9\N/2\NH2 A
311 f 3 T T T T T T T T T T T T T T T T T T T T T 6
P 5\17 138 136 134 132 130 128 126 124 122 120 118
| I
It 18 11,12
67 2315 27 26 EtOH solvent peaks
. 2 13,14,16,17,18 >4 >
\
19 |
|
)ﬁv J .
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
AN LD TN —
N < = O [s2] [e)] < [oNe)
SO wWm o N @« N
MM AN NN o [e)} ~— 0N
— = o - i < < NN
e 0
|
’ ‘A |
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10



N W

14, 16 18 13,17 24 27 26 25
Y/
NH—zs/ \\ -90
G=2/30 -
187 \24
31 _ -95
7 \|1|/W2N°
C_
H312 /G\Es/g\N/Q\NH2 -100
H3 3
11 fS I
]?? \ﬂ7 - 105
25 14§16/18 @ F
21 5 110
115
19 - 120
. 0 |
24 7
% - 125
27
13,14,16,17,18 -130
135
- 140

80 79 78 77 76 75 74 73 72 71 70 69 68 6.7 66 65 64 6.3
Figure S82 - HSQC spectrum of 7a



i

|

1 o

30 14,16,18 24 26 25 3 10
13,17 27 i
-20
11,12 .
. 30
25—, -40
8 NH-=7 \\26 s
528 é 30-28 Ok’ b 24/ 0 - 50
Q’Q N N 24-28 _
! o T 0 60
H,C— 3-1 i
312 /e\a/g\N/Q\NH2 -70
H3% 3 i
i
Ty, 18 -90
16 |
-100
5125 0 @ 2625 - 110
19 27-24 o -120
2420 0 o ?5-26 i
13,14,16,17;1827 14960 0 292726?22 130
2215 30-23 14/16-1§) ol I
23 — 140
29 30-22 9 _ 150
52 - 160
170
29 p 3028 - 180
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 5.0 4.5

Figure S83 - Downfield region of HMBC spectrum of 7a



L

o

I

0 5",8" 5' 8'
11,12 ) @
8 @ 05"@ o 5'-800
528 Y At 0 @0 oo
we? N Q,
0 o 0 \ 26
1 9 20—~
1@731 \28/ 24/ N
\21/ N 1=
| I I
H.C
32 /6\8/9\N/ NH
H,C f 3 2
11 5
1 = \17
| |
1‘\6/18 8'-21
2125 00 @
19
2624
27 13,14,16,17,18
2215
23
29 o,
80 8-9
29
"7 5.7
7 o}

;20
;30
;40
;50
;60
70
;80
;90
;100
;110
;120
;130
;140
;150
;160
;170
;180
;190
;200

46 44 42 40 3.8 36 34 3.2 3.0 28 26 24 22 20 18 16 14 1.2 1.0 0.8 0.6 04 0.2

Figure S84 - Upfield region of HMBC spectrum of 7a



4_ISATIMN DHP 18 (0.537)

100+

A0

141.04 153.20
a7 06

60 80 100 120 140 160

196.10

216.07

257.34

308.:1

23610
30032

Scan AP+
411.13 1.34e8
383.20
428 21
43022
a84 36
L
431.30
432 24
360.55
38530
Il '. 1 m.lz

180 200 220 240 260 280 300 320 340 360 380 400 420 440 4680 480 500

520

Figure 885 - MS spectrum of 7a




428.21
411.13
384.36

308.31

Table S10 - Peaks and

ra,

gmentation positions for MS spectrum of 7a

Fragmentation position and structure

[M+H,0]*
[M+H]*

H3C
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1.21. Product 7b: 2'-Amino-7’,7'-dimethyl-1'-(3-methylphenyl)-2,5'-dioxo--5',6',7',8'-tetrahydro-1H-spiro[indoline-3,4'-quinoline]-
3’-carbonitrile
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Figure S86 - IR spectrum of 7b
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Figure S89 - DEPT spectrum of 7b
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Table S11 - Fragmentation positions for peaks in MS spectrum of 7b

Fragmentation position
426.35 [M+H]*

398.37 | — —

340.28 — —

308.27




1.22. Product 7c: 2’'-Amino-7',7'-dimethyl-1’-(3-nitrophenyl)-2,5’'-dioxo-5,6',7',8'-tetrahydro-1H-spiro[indoline-3,4'-quinoline]-3'-
carbonitrile
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Figure S91 - IR spectrum of 7c
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Figure S93 - 3C NMR spectrum of 7c
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Table S12 - Fragmentation positions for peaks in mass spectrum of 7¢

Fragmentation position
455.40 M)
334.07

O



1.23. Product 7d: 2’-Amino-1'-(4-methoxyphenyl)-7’,7'-dimethyl-2,5'-dioxo-5',6',7',8'-tetrahydro-1H-spiro[indoline-3,4'-quinoline]-
3’-carbonitrile
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Figure §95 - IR spectrum of 7d
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1.24. Product 7e: 2'-Amino-1'-(4-chlorophenyl)-7',7'-dimethyl-2,5'-dioxo-5’,6',7',8'-tetrahydro-1H-spiro[indoline-3,4'-quinoline]-3'-
carbonitrile
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Figure S97 - IR spectrum of 7e
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1.25. Product 7f: 2’-Amino-1'-(4-bromophenyl)-7',7'-dimethyl-2,5'-dioxo-5’,6',7',8'-tetrahydro-1H-spiro[indoline-3,4'-quinoline]-3'-
carbonitrile
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Figure S99 - IR spectrum of 7f
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Product 7g: 2'-Amino-7’,7'-dimethyl-1'-(4-methylphenyl)-2,5'-dioxo-5,6',7',8'-tetrahydro- 1 H-spiro[indoline-3,4'-quinoline]-3'-

carbonitrile
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Figure S101 - IR spectrum of 7g
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1.27. Product 7i: 2'-Amino-1’-(3-chlorophenyl)-7',7'-dimethyl-1'-2,5'-dioxo-5',6',7',8'-tetrahydro-1H-spiro[indoline-3,4'-quinoline]-
3’-carbonitrile
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Figure S106 - DEPT spectrum of 7i
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Figure S107 - MS spectrum of 7i




Table S13 - Fragmentation positions for peaks in MS spectrum of 7i

Fragmentation position

445.28 — 448.24 (isotopes) [M+H]*
417.31 [ 1+
OC\) NH
HsC
HaC / ol
—
NH,
308.25 — —
—
336.22 — — +
—_—




1.28. Product 12: 1-[4-[(4-bromophenyl)(1H-indol-3-yl)methyl]phenyl]-7,7-trimethyl-4-(3-nitrophenyl)-4,6,7,8-
tetrahydroquinoline-2,5(1H,3H)-dione
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Figure S108 - IR spectrum of 12
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Figure SI11 - 3C NMR spectrum of 12
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Figure S115 - MS spectrum of 12




Table S14 - Fragmentation positions for peaks in MS spectrum of 12

m/z Fragmentation position
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Figure S116 - XRF spectrum of Pip-Agar catalyst
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