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FT-IR Methyl 7'-amino-2,2' 4'-trioxo-2",3',4",8'-tetrahydro-1'H-spiro[indoline-3,5'-
pyrido[2,3-d]pyrimidine]-6’-carboxylate (4a)
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7'-amino-2,2',4'-trioxo-2",3",4',8'-tetrahydro-1"H-spiro[indoline

IH NMR Methyl

pyrido[2,3-d]pyrimidine]-6'-carboxylate (4a)
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13C NMR Methyl

pyrido[2,3-d]pyrimidine]-6'-carboxylate (4a)
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Methyl-7'-amino-1,1",3'-trimethyl-2,2" 4'-trioxo-2',3",4",8'-tetrahydro-1'H-

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4b)

FT-IR
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H NMR Methyl-7'-amino-1,1",3'-trimethyl-2,2' ,4'-trioxo-2',3',4",8'-tetrahydro-1'H-
spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4b)



00'¢

~Jee

00°1 od

0 a9

ZH 00°0 a1
0 ass

W3 MaM

ZHW 00000€T°0SZ as
89LZE 1s
sasjowezed burssedoad - zd
ZHW 60SLIET"0ST 1038
P 00°€ 114
o8sn 0076 1d
H1 TONN
suns==== 13 TIANNVHD ss===s===
29s 00000000°€ 1a
3 0°00€ jch A
o9sn 00°9 3a
o8sn 0027001 Ma
L8 o8

088 69ZLIV9°T ov
ZH L9SPOE"0 SIWATI
2ZH 0Z0°066¥ HMS
0 sa

0e SN

OSRa INIATOS
P8EIST aL

bz 50¥d'TNd
TONUTITOR ww G aHaoy¥d
30ads WOYLSNI

1176 _PwWTL
£€201€202 @3eq
siajdweled COA.uwnm_JUU( - Za
1 OND0¥d

LE ONdX3
Jysey TWYN

s1939weleg eIRQ USIIND

S o)
ENWMME

T
e

0€0°T

L80°S

VEE G~
080°9

020°L

FLO" L

0veE"L

09€°L
996 ° 1T
209° 1T

1baozog-yaATUBH



Methyl-7'-amino-1,1',3'-trimethyl-2,2',4'-trioxo-2",3',4",8'-tetrahydro-1'H-

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4b)

NMR
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FTIR Measurement

'H NMR Methyl-7'-amino-1-benzyl-1',3'-dimethyl-2,2' 4'-trioxo-2',3',4',8'-tetrahydro-1'H-
spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4c)
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Methyl-7'-amino-1-(2,4-dichlorobenzyl)-2,2",4'-trioxo-2',3",4',8'-tetrahydro-1'H-

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4d)

FT-IR
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Methyl-7'-amino-1-(2,4-dichlorobenzyl)-2,2",4'-trioxo-2',3",4",8"-tetrahydro-1'H-

Cl
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spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4d)
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13C NMR Methyl-7'-amino-1-(2,4-dichlorobenzyl)-2,2",4'-trioxo-2",3',4",8'-tetrahydro-1'H-

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4d)



wdd 0z ov 03 08 00T 0zt 0%l 09T 0BT 002
1 1 1 1 1 1

or°1 o 1 1 1 1 1
0 -]
ZH 0072 €1
0 833
Wa MCH
ZHA 06ET568°29 4as
B3LTC 13
sxs3isweaed Butcsasoxg - 73
ZHA SO00IET"OST 043
8P 00" €T (3901
8P 0S°1T [4% ¢4
8P 00°€ 218
235N 00708 20404
H1 o
ST=31EN I0¥dadd
sesscsss 73 TNNTHD ======= =
ZHNA 08TST06°29 043
@P 00°0 e
23sn 00" 0T L4
ol ¢ o
mmmmemne [F TENIH) ====m===
232 0QQoZCoco"0 (434
238 0Q0000E0"0 e
238 000000007 € 1a
X 0°00€E L
2980 00°9 2a
298n 00Z°EE ¥
89LTC oF
238 [SYISLI’T oy
ZH 1086ZZ°0 sa¥a1a
ZH 1PT°090ST HM3
o =a
S1s SN
O5Wa INEATOS
9TSS9 GL
6d5z 20¥d'T0L 10 ]
[2RUII[NY = §  CHEC¥d
3I3ads WIYLSNI
65°8 o

SIVIIWEITZ BIVY IWIIIND

o)

dFIMNa

g 1610Z0g-USTURH

ST6°6E —\
LYZ 0¥ ——

L16°8¢
8¥Z 6t
085 °6€
I85°0%
S16°0%
6EL"TY
TEGEY
6Z8°6¥
¥¥8°68
£08°60T
(44 DA
T9t°621
TLS" ZET
TZE EET
L68 TP
LZT 6ST
S68°29T1

S0S0ETOT 23%q I
siajv=eIng worlTsIably - 73
T ORDO¥d
€3E onNdxz
z-uezaey ZXWN
-
~
w
o
-
@

LES LYT

069°€TT
0EL" ETT
9867921
0S8°621
TPL OET
1597 0ST



FT-IR methyl 7'-amino-1',3'-dimethyl-2,2",4'-trioxo-2',3',4",8'-tetrahydro-1'H-

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate
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7'-amino-1',3'-dimethyl-2,2",4'-trioxo-2',3',4",8'-tetrahydro-1'H-

methyl

NMR

H

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4e)
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7'-amino-1',3'-dimethyl-2,2',4'-trioxo-2",3",4",8'-tetrahydro-1'H-

methyl

NMR

13C
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FT-IR methyl 7'-amino-1,1",3'-trimethyl-2,2",4'-trioxo-2",3",4',8'-tetrahydro-1"H-
spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4f)
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7'-amino-1,1",3'-trimethyl-2,2",4'-trioxo-2",3",4',8'-tetrahydro-1"H-

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4f)

methyl

NMR

H
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7'-amino-1,1",3'-trimethyl-2,2",4'-trioxo-2",3",4',8'-tetrahydro-1"H-

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4f)

B3C  NMR  methyl
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FT-IR methyl 7'-amino-1-benzyl-1',3"-dimethyl-2,2',4'-trioxo-2",3",4",8'-tetrahydro-1"H-
spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4g)

£
&
O -
o
[rs
0954 ——8
2 ~
| o
=]
T o
—8T 8L
€6°6¥ZL 8
! = N
R e
o
| o
[T
s
0E09S51 @
- g
— Z5'6ETL
—0b'vi9L
— FO'6TLL o
LD
~
! L e
| —p0'8£81 L
| |
| —_
|
i o
| . _ 3 Y
| o
_ N
—BL'85ET
<
L O
| L 2
| L N
o
o
o
L ™
|
; b
= c
! Qo
—BP'IZPE "o E
| 8 o
| _ ™ a
|
@©
3 [}
—6LLELE s
o
I ok
T = =i o w
[ \ T I R N B B B =
o - o o o o o é b
8 * D @ ~ © O <



'H NMR methyl 7'-amino-1-benzyl-1',3'-dimethyl-2,2' 4'-trioxo-2',3',4',8'-tetrahydro-1'H-

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4g)
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13C NMR methyl 7'-amino-1-benzyl-1',3'-dimethyl-2,2' 4'-trioxo-2',3',4',8'-tetrahydro-1'H-

spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4g)
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FT-IR methyl (R)-7'-amino-1-(2,4-dichlorobenzyl)-1*,3'-dimethyl-2,2",4'-trioxo-2",3",4",8'-
tetrahydro-1'"H-spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4h)
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'H NMR methyl (R)-7*-amino-1-(2,4-dichlorobenzyl)-1',3'-dimethyl-2,2',4'-trioxo-2',3',4*,8'-
tetrahydro-1'"H-spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4h)
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(R)-7'-amino-1-(2,4-dichlorobenzyl)-1*,3'-dimethyl-2,2",4"-trioxo-

2',3",4" 8'-tetrahydro-1'H-spiro[indoline-3,5'-pyrido[2,3-d]pyrimidine]-6'-carboxylate (4h)

methyl

NMR

13C
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FT-IR 10',10a'-dihydro-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-
d']dipyrimidine]-2,2',4',6",8'(3'H,4a'H,7'H,9'"H)-pentaone (9a)
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10',10a'-dihydro-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-

d']dipyrimidine]-2,2',4',6",8'(3'H,4a'H,7'H,9'"H)-pentaone (9a)

NMR
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10',10a'-dihydro-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-

d']dipyrimidine]-2,2',4',6",8'(3'H,4a'H,7'H,9'"H)-pentaone (9a)
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FT-IR

1-Methyl-10",10a’-dihydro-1"H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-

d']dipyrimidine]-2,2',4',6",8"'(3'H,4a'H,7'H,9'"H)-pentaone (9b)
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1-Methyl-10",10a’-dihydro-1"H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-

NMR
d']dipyrimidine]-2,2',4',6*,8"'(3'H,4a'H,7'"H,9'"H)-pentaone (9b)
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FT-IR 1-(2,4-Dichlorobenzyl)-10',10a'-dihydro-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-
d']dipyrimidine]-2,2',4',6',8"(3'H,4a'H,7'"H,9'H)-pentaone (9c)
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'H NMR 1-(2,4-Dichlorobenzyl)-10*,10a'-dihydro-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-

d']dipyrimidine]-2,2',4',6',8"(3'H,4a'H,7'"H,9'H)-pentaone (9c)
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13C NMR 1-(2,4-Dichlorobenzyl)-10,10a'-dihydro-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-

d']dipyrimidine]-2,2',4',6',8"'(3'H,4a'H,7'"H,9'H)-pentaone (9c)
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FT-IR 1',3'-dimethyl-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-d"]dipyrimidine]-
2,2'4'6"8'(3'H,7'"H,9'H,10'"H)-pentaone (9d)
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'H NMR 1',3'-dimethyl-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-d"]dipyrimidine]-

2,2'4'6'8'(3'H,7'H,9'H,10"H)-pentaone (9d)
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13C NMR 1',3'-dimethyl-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-d']dipyrimidine]-

2,2'4'6'8'(3'H,7'H,9'H,10"H)-pentaone (9d)
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FT-IR (S)-1-(2,4-dichlorobenzyl)-1',3'-dimethyl-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-
d']dipyrimidine]-2,2",4',6',8'(3'H,7'H,9'"H,10'H)-pentaone (%)
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'H NMR (S)-1-(2,4-dichlorobenzyl)-1',3'-dimethyl-1'H-spiro[indoline-3,5'-pyrido[2,3-d:6,5-

d']dipyrimidine]-2,2",4',6',8'(3'H,7'H,9'"H,10'H)-pentaone (%)
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13C NMR (S)-1-(2,4-dichlorobenzyl)-1',3'-dimethyl-1'H-spiro[indoline-3,5'-pyrido[2,3-

d:6,5-d"]dipyrimidine]-2,2",4',6',8'(3'H,7'H,9'"H,10"H)-pentaone (%)
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