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5-methyl-5-(2-0x0-2-phenylethyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one 3b
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10-fluoro-5-methyl-5-(2-oxopropyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one 3g



= QL CROOWITITOANNRDVOUOFTTOMON " — NN ANAN OO OO N=-O M
e e e e e e e O e i M e e A 130000
- 5 - = |
128000
126000
124000
122000
120000
118000
116000
'H NMR (500 MHz, CDCl;)
114000
112000
110000
18000
16000
14000
. il g l L2000
T o e st i ' T T (i
g ER8sE g 8 g & 2000
8.5 8.0 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
& S BERLIARSBIEATE=EZS gz g ¢  as
3 £ SEBRSISEEEIISEEDSS e Z 2 g8 L1500
| | \ S TeEEESS ~~ | | N

@ 1000

F. [ =
N
C[ \ /
N, F3500
a
—
39 © F3000
13C {'H} NMR F2500
(126 MHz, CDCl5)
F2000
F1500
F1000
‘ 500
{ ’ H \ ll | |__ N Tt o Lo
210 190 170 150 130 110 90 70 50 30 10 -10
f1 (ppm)

10-fluoro-5-methyl-5-(2-ox0-2-phenylethyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-
one 3h



Sy N -
22000
+20000
foX
. - F18000
3 Y
" 16000
SN
wd A +14000
F12000
IH NMR (500 MHz, CDCl5)
10000
F8000
L6000
1000
5 F2000
LI A
o Uilem ] & o b
e e N S S )
8.5 80 7.5 7.0 6.5 6.0 55 50 45 40 35 3.0 2.5 20 L5 L0 0.5 0.0
1 (ppm)
RES B ©
4 gg g
~ v |
F2500
+2000
F1500
13C {H} NMR
(126 MHz, CDCl3)
1000
F500
0
210 190 170 150 130 110 90 70 50 30 10 -10
1 (ppm)

10-isocyano-5-methyl-5-(2-oxopropyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one
3i



[{=QTy] SOOI SN ONT MO0 TN
10 1 TN (el Koz e i)

F18000
F17000
r16000
F15000
r14000
F13000
r12000
r11000
F10000
r9000
'H NMR (500 MHz, CDCl3) r8000
F7000
r6000
5000
4000
r3000
2000

M 11000
Ll 5 B

1000

—2.00
—1.54

5,991
07—

97+
=4 .gsql
o o3

2.5 1.5 0.5 -0.5

8.5

<
<
)
S
&
|

77.38
717. 06
76. 74

—45. 65

—53. 54
+30. 20
X.29. 72

4500

Y
Vi
N

4000

r3500

13 1
C {'H} NMR f—
(126 MHz, CDCls)

F2500
F2000
F1500

r1000

‘ w H I‘ -
(i J _

T T T T

10 90 70 50 30 10 -10
£1 (ppm)

210 190 170 150 130

5-methyl-6-0x0-5-(2-0x0-2-phenylethyl)-12-phenyl-5,6-dihydroindolo[2,1-
alisoquinoline-10-carbonitrile 3j

10



SO OO TTIMOM T OO T TN DO MN O T TANCOCOTONNN OB L O~ ONT F24000
OO COUOCEUOULOLEROLTFTTIFANNNNNN OO OTRI — — I~

o
&) -16000
5 ° F
F11000
H NMR (500 MHz, CDCl3) )
F12000
F10000
F3000
F6000
F1000
ii F2000
I_J »0
b iy i
= Regnz o2z g k2000
2.0 85 8.0 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
8 EeEoaSant EotateREeETREE s o
e e e e i
e e P | L1000
£3500
7>
NC. A~ F3000
Z N ¥
).‘
o = 2500
5 "
13C (IH} NMR 2000
(126 MHz, CDCly)
F1500
+1000
| H | ‘ | >500
| LM . i
210 190 170 150 130 110 90 70 50 30 10 -10
f1 (ppm)
methyl 5-methyl-6-0x0-5-(2-oxopropyl)-12-phenyl-5,6-dihydroindolo[2,1-

alisoquinoline-10-carboxylate 3k

11



HRRRESESEEREREGRITIIIRAS[IAINNIEEHRREEIZRSE &
150000
. O 115000
\o =
/KWI;]lQ/ 110000
J 135000
3k Q>/7
L30000
1
H NMR (500 MHz, CDCl5) Loz000
120000
, L15000
' 10000
‘ L5000
e Adu A
P s S L) & o
= 0 G - aoa o k5000
8.5 80 7.5 7.0 6.5 6.0 55 5.0 80 25 20 15 10 D5 0.0
I — O T NI — O b LD T — O O L D= D ARy
[+7] = MO NOMFTONCSCONIIRMM TN =z gzl -—-L‘—_LO =
z ¢ EEgssissEssgsssicss ol Cae  on 18300
) T e i e £ o 70 18000
L7500
ﬁ/:=3 ’7000
o] N
o= 6500
A\ L6000
d 15500
kg 3C {'TH} NMR 5000
(126 MHz, CDCls) L4500
L4000
13500
13000
L2500
o | . L2000
L1500
‘ ‘ (I i 11000
- \
. | L L HE i " Lo
500
210 190 170 150 130 110 90 70 50 30 10 -10
£1 (ppm)

methyl  5-methyl-6-0x0-5-(2-0x0-2-phenylethyl)-12-phenyl-5,6-dihydroindolo[2,1-
a]isoquinoline-10-carboxylate 31

12



e F e R R e b e R e R e o p gy
S8 o ed s ogog St el i st e e e e e e e e e e e e e e e e e e e e e e e e 8 S S 8 S < < < < ed od = 150000
= L2 =
45000
/\
o R |
oA I 10000
|/N\‘ \\/
) 35000
o N
o Q}_<::> £30000
25000
20000
F15000
10000
‘ 5000
T T i | 1 \ | ‘ Lo
e 224 &
85 80 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 L.O 0.5 0.0
1 (ppm)
84= 585 & 6000
& i I 5500
5000

o qf;/ +1500

ST L =
o A/
N'h“\;J 14000
I
O 13500
31 0O
13000
19500
12000
L1500
11000

500

=500

190 170 150 130 110 90 70 50 30 0 -0
£1 (ppm)

210

5,10-dimethyl-5-(2-oxopropyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one 3m

13



F16000
F15000
F14000
F13000
F12000
r11000
r10000
F9000
8000
F7000
r6000
5000
4000
r3000
r2000
r1000

25 SRLTeICOINITCSSNRIINNSS888YASSR28RETLN] o
€8 00 b= b= T [ [ b= b= D b= B D D D O b O b D B B e b b B B 08 0 08 08 B S8 8 03 63 B 3 o — —
. —_——N Y —— -~ ]
{ ~
of:(o
3m
'H NMR (500 MHz, CDCl;)
iy R & 2 B
8.5 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 20 15 1.0 0.5 0.0
£1 (ppm)
2 e mee 28 389
z = gg 2 3 g%
| | - i & ]
{‘x
{
L0
f@o
3m
13C {H} NMR
(126 MHz, CDCl5)
1 lNl'w L] \U |
200 190 170 150 130 110 90 70 50 30 10 -10
£1 (ppm)

F-1000

F14000
F13000
F12000
r11000
r10000
F9000
8000
F7000
r6000
5000
4000
F3000
F2000

r1000

1000

5,10-dimethyl-5-(2-0x0-2-phenylethyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one

3n

14



= 117000

F16000
r15000
r14000
F13000
F12000
r11000
r10000
r9000
8000
F7000
r6000
5000
4000
r3000
2000
r1000

SRR EEER PR E bR PR R EEREEEEEERERREEEEE P EEPEEER
BN S e e g g e e e e e S g s e F i
'H NMR (500 MHz, CDCl;)
Y - il LI o e
8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5 =0;,5
f1 (ppm)
] Qo Pl T %
g S gd &
[ B Ne? T
>
~ra
Z N
d (o]
2
)
3n
13C {IH} NMR
(126 MHz, CDCl;)
7 1 | ‘M H ‘ ‘
210 190 170 150 130 110 90 70 50 30 10 -10
f1 (ppm)

3,5-dimethyl-5-(2-oxopropyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one 30

15

1000

F15000
F14000
F13000
F12000
r11000
10000
r9000
r8000
F7000
6000
5000
4000
r3000
2000
r1000

1000



> 18000
T 17000
16000
115000
111000
13000
112000
'H NMR (500 MHz, CDCls) 111000
£10000
19000
18000
17000
16000
15000
11000
; 13000

i . 12000
* I U O I

1
& -1000
1

—2.08
1. 59

. 961

.5 0.5 -0.5

r13000

77.29
77.03
76.78

\76.

—204.98
—173.28

—53. 06
—45. 57

F12000

Y:"

30. 45
29. 82
—21.55

F11000

. F10000
VA

N
N

)
o

N

r9000

r8000

g o}

F7000

30
6000
13C {IH} NMR 5000

(126 MHz, CDCl;) 4000

3000

o Ly

F-1000

190 170 150 130 110 90 70 50 30 0 -0
£1 (ppm)

210

3,5-dimethyl-5-(2-ox0-2-phenylethyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one
3p

16



3p

'H NMR (500 MHz, CDCls)

e——c.
L

1.00=
1.00=
B.01=<
3. 00<

5 8.0 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

1 (ppm)

S 2R0NERRECER RS ERBERCNea2E b 5o oo o o
R e e e et b L o © i
TeSERgRR el B %
,
AR
L~
P Q
3p ‘!Is
13C {IH} NMR
(126 MHz, CDCl;)
’ | H| | | il
210 190 170 150 130 110 90 70 50 30 10 -10
1 (ppm)

F38000

34000

r30000

26000

22000

r18000

F14000

r10000

r6000

F2000

F—2000

r13000
r12000
r11000
F10000
9000
8000
F7000
r6000
5000
4000
3000
2000

F1000

—1000

3-chloro-5-methyl-5-(2-oxopropyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one 3q

17



LWV UOWLOTNOCONAN—~CODRRXRXLOTONN OOV~ O TTDTONON D =
i o s R S e e e R L DN e = 12000
=, 2t MR e
F11000
-\ F10000
[
” 7 L9000
PhaWa
o 18000
g Q
3q F7000
1
H NMR (500 MHz, CDCl;) L6000
5000
1000
F3000
r2000
b0 J 1000
” “ . L,
Z k A 4 4
3{ T I’-\IC\l Y— T T T T T \f- 13 T T il i\ T T T -_1000
8.5 80 75 7.0 65 €0 55 50 45 4.0 3.5 30 2.6 2.0 1.5 1.00 0.5 0.0
F1 (ppm)
7 T e e o T3 %
F4500
1000

il r3500

O/F(/(O r3000

r2500
13C {IH} NMR
¢ {H r2000
(126 MHz, CDCl;)
F1500
1000
r500
0
—— ‘ : ‘ ; ‘ ——r——s ——r—— ———500
210 190 170 150 130 110 90 70 50 30 10 -10
1 (ppm)

3-chloro-5-methyl-5-(2-0x0-2-phenylethyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-
one 3r

18



N~ QOO ITONRX -~ TTIFANANNCOO OO TMNMM—— OO —~OC RO TR =<
VIO WRXVOTFIFTTFITTFMOOOMEOMNMMMOMIIM O IO OO O O ot XN =}
©O 08 G0 08 G6 08 = = b= b= [ b= [ [ = 0= 0= D= D= b= 0 B 0 O e [ = 0 B e b= B B b B O B b e B b b B B (O (8 06 06 < < 03 03— — —
e g -

24000

22000

20000

F18000

F16000

r14000

r12000

r10000

r8000

r6000

4000

2000

'H NMR (500 MHz, CDCly)
|l @M
Y e
" BB 45 3.5 2.5 1.5 0.5 0.5
f1 (ppm)
8 7 58 &
T i = o
o
Ty c
N
s
3r @
13C {TH} NMR
(126 MHz, CDCly)
| Ll MIH L]
210 190 170 150 130 110 90 70 50 30 10 -10

1 (ppm)

F-2000

5500

5000

1500

4000

F3500

r3000

F2500

r2000

F1500

F1000

500

=500

3-methoxy-5-methyl-5-(2-oxopropyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one

3s

19



o &
3s \\
'H NMR (500 MHz, CDCl;)
N I w1
o sl ol

— P98~

5 L0 0.5 0.0

% 8 90 10 I~ hooi=
- NS= - D
=y e T lorkis) Saol
™~ — 0w < oo
| | 1\ NG
y AN
L o
[::j:;7 V77
e
3s
13C {IH} NMR

(126 MHz, CDCl;)

|

! [

r26000
24000
r22000
20000
r18000
r16000
r14000
r12000
F10000
r8000

6000

4000

r2000

190 170 150 130 110 90 70 50 30 0 -0
£1 (ppm)

210

F1'7000
r16000
r15000
F14000
F13000
r12000
r11000
F10000
F9000
r8000
F7000
r6000
2000
4000
r3000
2000
r1000

1000

3-methoxy-5-methyl-5-(2-0x0-2-phenylethyl)-12-phenylindolo[2,1-a]isoquinolin-

6(5H)-one 3t

20



'H NMR (500 MHz, CDCl;)

% s L ki iy
S B e i = 2000
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0
1 (ppm)
o ® o - 3800
= 2 2 = L
T e i
+3400
& '
g £3000
R <:> 4 L
N»—% ’ 2600
o (o]
at é 12200
1800
13, 1 I
C {'H} NMR L1400
(126 MHz, CDCl;) L
1000
600
; : | | ' 200
L I _
-200
210 190 170 150 130 110 90 70 50 30 10 -10

1 (ppm)

5-methyl-5-(2-oxopropyl)indolo[2,1-a]isoquinolin-6(5H)-one 3u

21



£2ITgReEnRENEE RSN ITINNINNNGAR2 o ITI2esRgRage
Q0 90 00 00 b= b= b= b= b= b= b= b= b= 0= = 0= 0= 0= 0= = 0= b= b= 0= = 0= 0= b= b= 0= b= 0= b= = D= D= 0= b= D= 00 00 00 60 00 07 — —
LN s —
o
N
g o
)
3u
'"H NMR (500 MHz, CDCl;3)
5 P ool O o o
8.5 80 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (ppm)
& 8 CTEREREEXERIEES e — e @ <=
o T S i L N e K =1~ w w0 —
= e ERERESSISIISEE e o S
7 | e o i el G4 B T
SR
| ..
o
(e}
3u {
13C {TH} NMR
(126 MHz, CDCl5)
" N I
210 190 170 150 130 110 90 70 50 30 10 -10
£1 (ppm)

5-methyl-5-(2-0x0-2-phenylethyl)indolo[2,1-a]isoquinolin-6(5H)-one 3v

22

34000
32000
r30000
r28000
F26000
24000
22000
r20000
F18000
F16000
14000
r12000
F10000
8000

6000

4000

r2000

F—2000

F11000

r10000

r9000

8000

F7000

r6000

r5000

1000

r3000

2000

r1000

F-1000



'H NMR (500 MHz, CDCl5)

1.09=
1.003
3. 02«

FL4UUY
F13000
r12000
r11000
10000
F9000
r8000
F7000
r6000
5000
1000
3000
2000
r1000

0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45 40 55 3.0 25 2.0 15 L0 0.5 0.0
£1 (ppm)

. g3 e I
_[4 [‘—I‘-/E‘— T\‘T‘ »
N —
N \ _/
d »
3v =
13C {!H} NMR
(126 MHz, CDCls)
210 190 170 150 130 110 90 70 50 30 10 ~10

1 (ppm)

5-methyl-5-(2-oxopropyl)benzo[4,5]imidazo[2,1-a]isoquinolin-6(5H)-one 3w

23

—1000

r12000

F11000

r10000

r9000

8000

F7000

r6000

r5000

4000

r3000

2000

r1000

1000



[ g NN~ ~ O T T — T TOANN—~—TRRANNOOS DT L

116000
15000
AN +14000
ey F13000
© +12000
aw 'H NMR (500 MHz, CDCl,) -
+10000
£9000
F8000
17000
6000
F5000
11000
13000
o 12000

L N U PO W

¥
= 1000
1

3. 002

12

Ze5Bet : u [7000

r6500

—204.64
—173.
77.27
77 N1
\76. 76
—53.87
—45.93
29,92
<29, 18

r6000
5500

e

o~

LE

v,
L 5000

d \1f0 4500

3w

z

N

1000

+3500
13C {'H} NMR

(126 MHz, CDCl)

r3000
r2500
r2000
r1500
T | r1000

g ‘ ’ 500
.. '.l || ™ n " 'J _0

=500

190 170 150 130 110 90 70 50 30 0 -10
£1 (ppm)

210

5-methyl-5-(2-ox0-2-phenylethyl)benzo[4,5]imidazo[2,1-a]isoquinolin-6(5H)-one 3x

24



VvV

F17000
r16000
F15000
F14000
r13000
r12000
r11000
F10000
r9000
8000
F7000
F6000
5000
4000
3000
r2000
r1000

F-1000

WOV MMNIMMMAVOVXVOVVVOXVOOVOOOOW T TSI TN MO
oc'\fac'?oc’_op‘oc‘cc'x'oc't~'r—'r"rir"r-'tir—'r~'r—'rilir-'t\'r-'t;r_\'r"r"(\'t-'("r-'("r—'r"r-'r-'t\'r~'r—'r~'r—'r"c~'r-' e = —
N —
| S—& 2
0
o ;tyo
\
) TH NMR (500 MHz, CDCl;)
ey,
3x 4
]
I
L o
VA T i S A T
oD DN OD NS (il
(s e 2] oo o oo (=]

2 pl=oig= . : : : —— : ; . ; ; ‘
8.5 7.5 6.5 5.5 4,5 3.5 2.5 1.5 0.5 -0.5
1 (ppm)

< N OO~ QOOOUW TFOMM—~©O O op b~ - uy
I g - T v L VL T Ty il S S I NP - o — o™
o o« SCH—=INM—=—0R~OWHWLTMOO W . . - .
> [ DT TOMMMANNNNNIN O — — Iy = D W0 o
— T o o= o 0~ = < 2]
| | == e | \/
= N =
OO
F~N 37
g AL
O
3x =
13C {H} NMR
(126 MHz, CDCl3)
| 3
210 190 170 150 130 110 90 70 50 30 10 -10

1 (ppm)

5-methyl-5-(2-oxobutyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one 4a

25

6000

5500

5000

4500

4000

F3500

r3000

2500

2000

r1500

r1000

500

—500



COEOLEOOUOULLOLEBRLTFTFFTITIFTTOOMNMNOAMNANNNNNNNN—T ROV -TFTTTONNORRRD
o0 08 06 00 08 €8 b= b= b= b= b= b= b= b= b= b= b= b= b= b= b= b= b= b= = b= b= b= b= b= = b= = = b= = e = m m S G Sl v alainici~ S S S |
i — | -l —_——
F17000
F15000
Yy, i
-
A~ 113000
N N -
& o "H NMR (500 MHz, CDCl;) r11000
4a [
r9000
F7000
5000
r3000
i L i I I
Jh r1000
A L
ot ) . L i ¥ ¥
&8 NXBTEISES s 8 = 8 g 1000
ot ot ied = = i =

8.5 8.0 T.5 7.0 6.5 B.0 5.5 50 &5 4.0 3.5 3.0 25 20 L5 LD 0.5 0.0

1 (ppm)
re] o XTI —D O D ORI
© =] CSOMMIE-— NN T OCNIN — O eadls Tl = o 0w N F7500
e e e R R s e [ E= 2 o 0 [S3R3 =
= o3 PTNORD O~ O T T ORO : . ST i =2
=1 0= PO OENNNNNNNNNNE—— = of o — 16 w o F
= v - Pk €Ok gal o i S ph 0 b B b e s ok o e = of = o = » » o5 17000
| N = 1 I 4 kol |

r6500
r6000
5500
5000
4500
4000
r3500

13C {{H} NMR F3000
(126 MHz, CDCly) 12500
+2000
F1500
F1000

il L

r—500

190 170 150 130 110 90 70 50 30 0 -0
£1 (ppm)

210

26



Pt S T e e TR ]
mAl i
. &
1480
CL~0
N
12840 o
o
10840 =
4a
bl HPLC Spectra
s Peak Area : 98.66%
_m_
%0 R EN g o
LN [ -
u- 1 1 1 | | ¥ L] L | L]
a5 1 1.5 r ] 15 3 15 4 45 wif

5-(2-(2-methoxyphenyl)-2-oxoethyl)-5-methyl-12-phenylindolo[2,1-a]isoquinolin-

F21000
F19000
r17000
F15000
r13000
r11000
:9000
r7000
5000
3000
F1000

1000

6(5H)-one 4b
TR OOANNNV O ONNNOVOOIN T~ R~ CONTTITIMNMECOONORRRONCOT-O0O
o0 00 06 66 00 €0 b= = b= b= b= [= b= b= = f= t= b= t= b= b= b= b D b= b b b b= b b e b I bt e e e - = S B B O B E O S I S
Léé-l——‘-—‘ p —
|\
=
'H NMR (500 MHz, CDCls)
i
.
1
I
il AJ
T — L AW T
[ g —IMN SN = STNS =2}
=2 oo OO [spl=j =) =2}
- —_—— . . . e . - . — - . :
8.5 8.0 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

1 (ppm)

27



rLLuuu

197.77

—46. 16
—30. 63

~55. 63
\53.75

r11000

r10000

r9000

8000

F7000

r6000

15000
13 1
C {'H} NMR 666

(126 MHz, CDCls) '
13000

1 12000
Ll
| | o g o 53

F=1000

210 190 170 150 130 110 90 70 50 30 0 -0
£1 (ppm)

5-(2-(3-methoxyphenyl)-2-oxoethyl)-5-methyl-12-phenylindolo[2,1-a]isoquinolin-
6(5H)-one 4c¢

é?comEmbaﬁﬁﬁﬁiﬁiﬂﬁ55%$%23mmm33@2?%%£§N§552_88§$§§§%982:;iyww
ek e e e el e e e e o s e Rl 199000
F20000
j N L
O / F18000
Y L
N L16000
o o L
Q/ 114000
= o] L
4c
F12000
'H NMR (500 MHz, CDCls) 110000
F8000
F6000
i F1000
t ' ‘ 2000
. 0
—-T L"‘.OCLHD‘?:?’.‘C’:—N ; ; —T o’g [
s = 2 S 1o
8 51800 ‘L5 T 6 5 6 0 5 5. B 0 4. 5 4, O 3 5 3. O 2 5 2. 0 .5 1.0 0.5 0.0

f1 (ppm)

28



i B8 8
g - 12000
| RS i
11000
+10000
i N
- 9000
R
® W ) 18000
(o]
° +7000
v
. o 6000
13C {H} NMR (2000
(126 MHz, CDCly) +1000
13000
, 12000
I " A Il Lo
1000
210 190 170 150 130 110 90 70 50 30 10 -10
£1 (ppm)

5-(2-(4-methoxyphenyl)-2-oxoethyl)-5-methyl-12-phenylindolo[2,1-a]isoquinolin-

6(5H)-one 4d
NS R BEE e R RSN SRR NN R E eI T 5288828 Rsensas | 0000
cc'odcc'sdoc':‘o"t;f'r-'t-'h'r—'h'h'r-'t»'h't—'r—'h'r-'r-'t-'h‘t-'h'h'h'h'h'b'h'b'r—'riritih'h‘h'rluiujuju:iu:'ujzc'ujcéééééodé? 15000
\dﬁ T
114000
N 113000
S 112000
N
[:j;Nf_§;:> 111000
o o L
'H NMR (500 MHz, CDCls) 10000
19000
“ 0 18000
17000
L6000
15000
L1000
13000
i L2000
11000
P .| : JLx J el
I e o g i
& 8588888885 885 8 r=1000
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1 (ppm)

29



. 2 e 2y 8 26000
7 T T S I 15000
F11000
@ 113000
o 12000
@Q@ 11000
e 110000
Q ) L9000
“w 8000
7000
13C {IH} NMR L6
(126 MHz, CDCL) [
4000
F3000
I | F2000

al v [ i F1
R i||‘ - S
1000

210 190 170 150 130 10 9 70 50 30 10  -10

1 (ppm)

5-methyl-5-(2-0x0-2-(o-tolyl)ethyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one 4e

48
17
416
46
40
39
38
38
1
2
1
1
7
7
5
5
4
4
8
7
7
7
5
1
6

= 30000
........................................................ 28000
F26000
24000
D 22000

r20000
F18000
r16000

r14000
'H NMR (500 MHz, CDCls) r12000
F10000
8000
6000
4000

F2000
0

F—2000

[

.00=

1.00=
1. 00
B.01=

5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (ppm)

8.5 8.0 7.

30



—200. 38

77. 05

76. 79

77. 30
—46. 26

—51. 01

13C {'H} NMR
(126 MHz, CDCls)

L L

—30. 61

\

—20.97

ol

210 190 170

150

130

10 90 70 50

1 (ppm)

30

10

=10

r13000
r12000
r11000
r10000
r9000
F8000
F7000
6000
5000
1000
r3000
2000

r1000

F—1000

5-methyl-5-(2-0x0-2-(p-tolyl)ethyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one 4f

= 113000

r12000

r11000

r10000

F9000

F8000

F7000

r6000

5000

4000

r3000

2000

r1000

NN N O O~ O NN - CRNRNRREONNONN = TRR N DO TN COOTOT0 O~
COCORCRORRN BRI I T TRANRANMONNNMNNNANNNNNNN A~ SOOI RNRS SN
ccooucsooc:ob\z‘l?h Z 0= = T B [ D= [ T B D e [ [ B D [ B D o B D B D B D D= D b= b= P = (= = S D S B B T = T o —
sz
'H NMR (500 MHz, CDCls)
i 1
[ ]
U L [ S—
AL s T
— o™ w
o O = S
= T T \— —\ T T Im T T T T T T
8.5 7.6 6.5 5.5 4.5 3.5 2.5 1.5 0.5 -0.5
1 (ppm)

31



16000
F15000
F14000
F13000
r12000
r11000
F10000
r9000
r8000
F7000
r6000
5000
4000
r3000
2000
r1000

& & ZRISEFSRASASSSTEI/ITTCone a8 g 2
g g $g35dddangNanEuEsiiSeelice we o o
; e e e i b ey Ay 8 &
N
Sy
| W
=0
O) = o
<
4 \\
13C {'H} NMR
(126 MHz, CDCls)
| i !H H ‘
210 190 170 150 130 110 90 70 50 30 10 -10
£1 (ppm)

1000

5-(2-(4-bromophenyl)-2-oxoethyl)-5-methyl-12-phenylindolo[2,1-a]isoquinolin-6(5H)-

one 4¢g

CONM A RO~ - OODO 0T WO T

'H NMR (500 MHz, CDCl5)

N\
J o]
A
49 \Br
R o T
8.5 8.0 7.5 70 6.5 6.0 55 50 4.5 40 35 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

32

F11000

r10000

r9000

r8000

r7000

r6000

5000

4000

r3000

2000

r1000




F14000

75.99
75.73

76. 24
~44. 83
—29. 50

~47.29

r13000
r12000
F11000
F10000
r9000

\

r8000

F7000
r6000

13C {H} NMR
(126 MHz, CDCls)

15000
11000
' 13000

l . 12000
ik |
| L ‘ "

1000

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

1o 90 70 50 30 0 -10
£1 (ppm)

210 190 170 150 130

5-(2-(3-bromophenyl)-2-oxoethyl)-5-methyl-12-phenylindolo[2,1-a]isoquinolin-6(5H)-
one 4h

R e R e b L e L L L LR R LR T

00 0 UC 0000000 CO== == === 0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0= el ===~ O O WOW <

it 40000
135000
130000

'H NMR (500 MHz, CDCls)
125000
120000
115000
110000
15000
I L R
D e e & i &
8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5 -0.5
£1 (ppm)

33



gza 58 3 14000
G 27T F13000
F12000
F11000
F10000
F9000
F8000
F7000
13C {{H} NMR 6000
(126 MHz, CDCl5) 5000
1000
F3000
‘ L2000
] il L
| 0
1000
210 190 170 150 130 110 90 70 50 30 10 -10
£1 (ppm)
5-(2-(4-chlorophenyl)-2-oxoethyl)-5-methyl-12-phenylindolo[2,1-a]isoquinolin-
6(5H)-one 4i
rtrciririvpsps e ivin gicibning g g v w e g i R s s R ROl - S S S
B Ll e e e e e e el el e S S e sl el s e e el heti etk LU U
10000
F35000
F30000
'"H NMR (500 MHz, CDCl3)
F25000
F20000
F15000
F10000
“ 15000
L e ,
i Kl ity el Dl o
8.5 7.5 6.5 5.:5 4.5 3.5 2.5 1.5 0.5 -0.5
£1 (ppm)

34



77.05
76. 79

F15000
14000
13000
L12000
11000
10000
19000
F8000
L7000
6000
5000
L4000
F3000
i | | 2000

Bl ||
- " i _0

r—1000

77. 30
—30. 56

_-48. 35
~45. 88

\

13C {'H} NMR
(126 MHz, CDCls)

190 170 150 130 110 90 70 50 30 0 -0
£1 (ppm)

210

5-methyl-5-neopentyl-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one 4k

QR TOEONN T~ OO PRRLLL T T TN oD@ —~0 — —wi-0m—0 I2()()(0
IV M IO MDD O O G ettt ettt SRRV SO DO QLWL

[y gy

"H NMR (500 MHz, CDCl;) L

S

s
o
S
e

i

02}{
2.00
41, 09?
0.994

O 13,04

9.02=

11,009 ==

41.003

45.

o
©
>
S
8

7.0 6.5 6.0 5.5 50 45 4.0 3.5 5.0 225 2.0 L5 L0 0.5 0.0

1 (ppm)

5 8.0 1.

35



[ MONTTRODT ML

© NN~ NG =D @M % =] = o0
.................. NS = = &= © & =

™ VMM =RV LLOOWHTHMNMOWU . .. . % %

Lt MO ANNNNANN NN — —— O LD LD = L —~ ooy

0 s Sl S St Sl el il e S ok S (00 = 0= = [Te) < e R =]

| /e ~ | | ~I

13C {{H} NMR

(126 MHz, CDCly)

T T T T T T T T T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ~-10
£1 (ppm)

5-(2-(benzo[d][1,3]dioxol-5-yl)-2-0xoethyl)-5-methyl-12-phenylindolo[2,1-
alisoquinolin-6(5H)-one 4n

YR R R R e a8 8 By s SRR ANNR SRR IS S 8L UL RIS 19000
O 00 00 00 00 OO b= = = I~ = I~ b= [~ = = b= = 0~ b= 0= = b= 0= 0 = = b= D= D= b D= b= D D e D B e D B 00 (D (0 D 0 WD WO LD <H < <H D)
St L +
17000
O -
|\"<;—§::> 15000
Z N =
1
e H NMR (500 MHz, CDCly) 13000
T 111000
£9000
£7000
15000
1 13000
1000
. TG U -
< CEFFEETERI I < r~1000
8.5 80 7.5 7.0 6.5 6.0 55 5.0 45 40 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0
£1 (ppm)



S B BYECeREss RSURSRSRANCRIEISononsy -
- o™ — NN —O NN ~OLNLFHFORNOr=l— . . . . o
&= k= ool ool clolal ol oSNNI S o S S o S F19000
Pl S _— [
F17000
F15000
F13000
F11000
F9000
13 1 r
C {{H} NMR L7000
(126 MHz, CDCl;) 8
F5000
F3000
Ll H ||
F-1000
210 190 170 150 130 110 90 70 50 30 10 -10
f1 (ppm)

5-methyl-5-(2-(naphthalen-2-yl)-2-oxoethyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-
one 4m

§§§§i§§§§§§§EE%%%%giggﬁgﬁgﬁggiiﬁgifsssssssssssgsaedeeee;-Bmm
- F17000
F16000
F15000
F14000
13C {TH} NMR G

F12000
(126 MHz, CDCls) F11000

F10000
r9000
8000
F7000
6000
5000
4000
3000

‘ ] 2000
f I 1 L1000
—to

r—1000

—= _
—_—

99~
9. 98-=
10
06
97
99
97
15
97
09
06
1. 023
1.0l
B.07T<

T T T T T T T T T

8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5 -0.5
1 (ppm)

37



F15000
F14000
r13000
F12000

r11000
F10000
r9000
8000
F7000

r6000
5000
r4000

r3000
r2000
F1000

r—1000

86"

&
>
z.
=
S

(126 MHz, CDCl;)

190 170 150 130 110 90 70 50 30 10 ~10

210

1 (ppm)

38



