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Figure S1. 'H (600 MHz, acetone-d¢) and 3C NMR (150 MHz, acetone-ds) spectra of derivative 6b. Red stars

indicate doubled signals.
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Figure S2. 'H (600 MHz, acetonitrile-ds) and *3C NMR (150 MHz, acetonitrile-ds) spectra of derivative 6b.

Table S1. Reaction times and yields of reactions of spiro compounds 6a—e with bifunctional reagents.

Product R R! Reagent Yield [%)] l:s::tiz?
7a Ph H MBA 79 2
7b (4-OMe)Ph H MBA 66 2,5
7c (3-OMe)Ph H MBA 83 2,5
7d (4-F)Ph H MBA 70 2
7e (4-NO>)Ph H MBA 41 3
8a Ph =CH-COOEt DEAD 75 7
8b (4-OMe)Ph =CH-COOEt DEAD 57 7
8c (3-OMe)Ph =CH-COOEt DEAD 66 7
8d (4-F)Ph =CH-COOEt DEAD 60 7
8e (4-NO,)Ph =CH-COOEt DEAD 60 7
9a Ph Me EBP 77 3,5
9b (4-OMe)Ph Me EBP 64 3
9c (3-OMe)Ph Me EBP 64 2,5
9d (4-F)Ph Me EBP 73 2
9e (4-NO,)Ph Me EBP 38 4
10a Ph Pr EBV 69 24
10b (4-OMe)Ph Pr EBV 46 48
10c (3-OMe)Ph Pr EBV 71 24
10d (4-F)Ph Pr EBV 46 48
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Table S2.

HR MS data for compounds 6a—e, 7a—e, 8a—e, 9a—e and 10a—e.

Name Formula Exact Measured m/z unit Mass error
mass mass [ppm]
[g.mol?] [g.mol?]
6a 3-{4'-cyano-5'-oxo-1',5"-dihydro-10H-spiro[acridine-9,2'- | Cy4H17Ns0S 424.12266 424.12300 3.40 x 10* 0.80165
pyrrol]-1'-yl}-1-phenylthiourea
6b 3-{4'-cyano-5'-oxo-1',5"-dihydro-10H-spiro[acridine-9,2 - CasH19N50,S 454.13322 454.13420 9.80 x 10* 2.15796
pyrrol]-1'-yl}-1-(4-methoxyphenyl)thiourea
6¢C 3-{4'-cyano-5'-oxo-1',5"-dihydro-10H-spiro[acridine-9,2'- Ca5H19N50,S 454.13322 454.13390 6.80 x 10* 1.49736
pyrrol]-1'-yl}-1-(3-methoxyphenyl)thiourea
6d 3-{4'-cyano-5'-oxo-1',5"-dihydro-10H-spiro[acridine-9,2 - Ca4H16FNsOS 442.11324 442.11340 1.60 x 10 0.36190
pyrrol]-1'-yl}-1-(4-fluorophenyl)thiourea
6e 3-{4'-cyano-5'-oxo-1',5"-dihydro-10H-spiro[acridine-9,2'- Ca4H16N603S 469.10774 469.10790 1.60 x 10 0.34107
pyrrol]-1'-yl}-1-(4-nitrophenyl)thiourea
7a = 5'-ox0-1'-{[(2Z)-4-0x0-3-phenyl-1,3-thiazolidin-2- Ca6H17N50,S 464.11757 464.11790 3.30 x 10 0.71103
N\N ylidene]amino}-1',5'-dihydro-10H-spiro[acridine-9,2'-
pyrrole]-4'-carbonitrile
7b /o 1'-{[(2Z)-3-(4-methoxyphenyl)-4-oxo-1,3-thiazolidin-2- Cy7H19N503S 494.12814 494.12880 6.60 x 10 1.33569
” ylidene]Jamino}-5'-oxo-1',5"-dihydro-10H-spiro[acridine-
9,2"-pyrrole]-4'-carbonitrile
7c 1'-{[(2Z)-3-(3-methoxyphenyl)-4-oxo-1,3-thiazolidin-2- Cy7H19N503S 494.12814 494.12880 6.60 x 10 1.33569
N\N ylidene]Jamino}-5'-oxo-1',5"-dihydro-10H-spiro[acridine-
9,2"-pyrrole]-4'-carbonitrile
7d 7 /L 1'-{[(22)-3-(4-fluorophenyl)-4-oxo-1,3-thiazolidin-2- Ca6H16FNsO,S 482.10815 482.10870 5.50 x 10 1.14082
N~ N ylidene]Jamino}-5'-oxo-1',5"-dihydro-10H-spiro[acridine-
O O Q 9,2"-pyrrole]-4'-carbonitrile
7e 1'-{[(22)-3-(4-nitrophenyl)-4-oxo-1,3-thiazolidin-2- Ca6H16N604S 509.10265 509.10330 6.50 x 10 1.27676
N\N ylidene]amino}-5'-oxo-1',5"-dihydro-10H-spiro[acridine-
9,2'-pyrrole]-4'-carbonitrile




8a OJ ethyl 2-[(2Z,52)-2-({4"-cyano-5"-oxo-1" 5'-dihydro-10H- | CsoH2:Ns04S 548.13870 548.13920 5.00 x 10 0.91218
o " spiro[acridine-9,2"-pyrrol]-1'"-yl}imino)-4-oxo-3-phenyl-
NI AN 1,3-thiazolidin-5-ylidene]acetate
55
8b A ethyl 2-[(2Z,52)-2-({4'-cyano-5'-oxo-1',5'-dihydro-10H- | C31H,3Ns0sS 578.14927 578.15000 7.30 x 10% 1.26265
A n spiro[acridine-9,2"-pyrrol]-1'-yl}imino)-3-(4-
LN I methoxyphenyl)-4-oxo-1,3-thiazolidin-5-ylidene]acetate
[ e
8c i ethyl 2-[(22,52)-2-({4"-cyano-5"-oxo-1" 5'-dihydro-10H- | Cs1H23NsOsS 578.14927 578.15000 7.30 x 104 1.26265
oA i spiro[acridine-9,2"-pyrrol]-1'-yl}imino)-3-(3-
”°/ a S% o methoxyphenyl)-4-oxo-1,3-thiazolidin-5-ylidene]acetate
Ny N
8d S ethyl 2-[(2Z,52)-2-({4"-cyano-5"-oxo-1",5"-dihydro-10H- | CsoH20FN5O4S 566.12928 566.13000 7.20 x 104 1.27179
0PN spiro[acridine-9,2"-pyrrol]-1'-yl}imino)-3-(4-
N S% R fluorophenyl)-4-oxo-1,3-thiazolidin-5-ylidene]acetate
4 N\N/ N
8e A ethyl 2-[(22,5Z)-2-({4"-cyano-5"-oxo-1',5"-dihydro-10H- | CaoH20Ng0eS 593.12378 593.12410 | 3.20x 10* 0.53952
N _n spiro[acridine-9,2"-pyrrol]-1"-yl}imino)-3-(4-nitrophenyl)-
N, 4-oxo-1,3-thiazolidin-5-ylidene]acetate
9%a 1"-{[(22)-5-methyl-4-oxo-3-phenyl-1,3-thiazolidin-2- C27H1sNs50,5 478.13322 478.13410 8.80 x 104 1.84049
ylidene]Jamino}-5'-oxo-1',5"-dihydro-10H-spiro[acridine-
9,2"-pyrrole]-4'-carbonitrile
9b 1'-{[(2Z)-3-(4-methoxyphenyl)-5-methyl-4-oxo-1,3- CagH21N503S 508.14379 508.14420 4.10 x 10* 0.80686
thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
spiro[acridine-9,2"-pyrrole]-4'-carbonitrile
9 1'-{[(22)-3-(3-methoxyphenyl)-5-methyl-4-oxo-1,3- CasH21Ns0:S 508.14379 508.14450 7.10 x 10* 1.39724

thiazolidin-2-ylideneJamino}-5'-oxo-1',5"-dihydro-10H-
spiro[acridine-9,2"-pyrrole]-4'-carbonitrile




9d 1'-{[(2Z)-3-(4-fluorophenyl)-5-methyl-4-oxo-1,3- Cy7H18FNs0O,S 496.12380 496.12470 9.00 x 10* 1.81406
thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
spiro[acridine-9,2"-pyrrole]-4'-carbonitrile
9e 1'-{[(2Z)-5-methyl-3-(4-nitrophenyl)-4-oxo-1,3- Cy7H18N604S 523.11830 523.11880 5.00 x 10 0.95581
thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
spiro[acridine-9,2"-pyrrole]-4'-carbonitrile
10a 5'-0x0-1"-{[(2Z)-4-0x0-3-phenyl-5-propyl-1,3-thiazolidin- | CysH23Ns0,S 506.16452 506.16510 5.80 x 10 1.14587
LN . 2-ylideneJamino}-1',5'-dihydro-10H-spiro[acridine-9,2"-
4 N\N//LN pyrrole]-4'-carbonitrile
10b 1'-{[(22)-3-(4-methoxyphenyl)-4-oxo-5-propyl-1,3- C3oH2sN503S 536.17509 536.17560 | 5.10 x 10" 0.95118
e o Séo thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
/ N\N//Lb spiro[acridine-9,2"-pyrrole]-4'-carbonitrile
10c C"S 1'-{[(2Z)-3-(3-methoxyphenyl)-4-oxo-5-propyl-1,3- C30H25N503S 536.17509 536.17570 6.10 x 10* 1.13769
AN séo thiazolidin-2-ylideneJamino}-5'-oxo-1',5"-dihydro-10H-
! N\(% N spiro[acridine-9,2'-pyrrole]-4'-carbonitrile
10d o 1'-{[(22)-3-(4-fluorophenyl)-4-oxo-5-propyl-1,3- Ca9H22FNs0,S 524.15510 524.15610 1.00 x 10** 1.90783
N N thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
4 N\N/%N spiro[acridine-9,2"-pyrrole]-4'-carbonitrile
10 P 1'-{[(2Z)-3-(4-nitrophenyl)-4-oxo-5-propyl-1,3- Ca9H22N604S 551.14960 551.15050 9.00 x 104 1.63295
e thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-

spiro[acridine-9,2"-pyrrole]-4'-carbonitrile




2  NMR, IR and MS spectra of synthesized derivatives

2.1 3-{4'-Cyano-5'-oxo-1',5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}-1-phenylthiourea (6a)
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'H NMR (600 MHz, acetone-ds) spectrum of derivative 6a.
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2.2 3-{4'-Cyano-5'-oxo-1',5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}-1-(4-methoxyphenyl)thiourea
(6b)
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Spectrum | Peaks | BDC | Metadata | Compare Spectra
FTMS + NSI ms2 454.1333@cid50.00 [50.00-457.00]
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2.3 3-{4'-Cyano-5'-oxo-1',5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}-1-(3-methoxyphenyl)thiourea
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'H NMR (600 MHz, acetone-dg) spectrum of derivative 6c.
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2.4 3-{4'-Cyano-5'-oxo-1',5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}-1-(4-fluorophenyl)thiourea (6d)
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'H NMR (600 MHz, acetone-ds) spectrum of derivative 6d.
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2.5 3-{4'-Cyano-5'-oxo-1',5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}-1-(4-nitrophenyl)thiourea (6e)
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Spectrum | Peaks | BDC | Metadata | Compare Spectra
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2.6 5'-0Oxo0-1'-{[(22)-4-0x0-3-phenyl-1,3-thiazolidin-2-ylidene]amino}-1',5'-dihydro-10H-spiro[acridine-9,2'-
pyrrole]-4'-carbonitrile (7a)
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'H NMR (600 MHz, DMSO-dg) spectrum of derivative 7a.

24



40

60

100

120

140

160

180

200

f1 [ppm]

BLZT~
LLZT—
z'8z1—
8z

B'eCT—

LcE—

9'69—

60TT-
PZIT \
SZIT

gp11/
00gT—
(x4t}
LE2T
4430
bzt
g'62T

SELT

ZEET—

st/
0'zeT
0297,
o.:;f

9-l|
|1
L9
: L
=~
Wien T =
MERY-1 . —; E
w o 4 4 =1
H FI— [T ="
mo_% pip=
in ~N
- 4
MoaF [Fo:
T s 3
o 4]
[ =i
m
[a] + =
= M L
R ]
(g1
N
T
i N g
L T 1 e e o —
i )
ml. ——l
m
s
Ia =
(=] .
—
[PORE——
T
o ——=F

70 50

20

IEI)D
f1 [ppm]

13C NMR (150 MHz, DMSO-ds) spectrum of derivative 7a.

160 150 140 130 120 110

170

—_—

h\l.Nllg Y eaay
e — S

0789

1pE99
L

P00 685

ZTLTL

80052
0898 vooge
S wwm
R }
%2:9 aL'ebol
- 9z €601
< eze 9z 9rL )
— 9L9Vel  zezezi
\ zozrel
NIJI.I..|¢IIL||8 YL gzauel
toLsrt 96'58pL
— - 555151
—_— .
- IB0BSL  ogpeg)
= e Locis)
. SYLTLL
Wm_y
M BSEETT
Mfwmmsm
p
/
Aﬁ
6€'ZeEe
A\
i
F 8§ 8 8 8 3 8 8 8 B B R B 8 38 8 8 8 8

OUEY WSUEL | %

544

3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

3500

4000

FTIR spectrum of derivative 7a.

25



Spectrum

Peaks

BDC

Metadata | Compare Spectra

FTMS + NSI ms2 464.1176@cid50.00 [50.00-467.00]

1007

907

807

707

607

507

407

307

207

107

0

136.02125

229.0762

193.04255) |

L4

231.0916

272.0819

343.?648

390.1350
. o

T

60

80

100 120 140 160 180 200 220 240

MS2 spectrum of derivative 7a.

il .
260

280 300 320 340 360

380 400

420 440 460

ms'e

4641176
apso w1

Ms?

[CogHiNsOS+H]

m/z 464.11757

26



2.7
spirolacridine-9,2'-pyrrole]-4'-carbonitrile (7b)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 7b.
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Spectrum | Peaks | BDC | Metadata | Compare Spectra
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2.8 1'-{[(22)-3-(3-Methoxyphenyl)-4-oxo-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
spirofacridine-9,2'-pyrrole]-4'-carbonitrile (7¢)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 7c.
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2.9 1'-{[(22)-3-(4-Fluorophenyl)-4-oxo-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-

spirofacridine-9,2'-pyrrole]-4'-carbonitrile (7d)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 7d.
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FTMS + NSI ms2 482.1082@cid50.00 (50.00-485.00]
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2.10 1'-{[(22)-3-(4-Nitrophenyl)-4-oxo-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
spiro[acridine-9,2'-pyrrole]-4'-carbonitrile (7e)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 7e.
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Spectrum | Peaks | BDC | Metadata | Compare Spectra
FTMS + NSI ms2 509.1027@cid40.00 [50.00-512.00)
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2.11 Ethyl 2-[(27,52)-2-({4'-cyano-5'-oxo-1",5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}imino)-4-oxo-3-
phenyl-1,3-thiazolidin-5-ylidene]acetate (8a)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 8a.
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Spectrum | Peaks | BDC | Metadata | Compare Spectra
FTMS + NSI ms2 548.1387@cid50.00 (54.00-551.00]
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MS2 spectrum of derivative 8a.
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2.12 Ethyl 2-[(22,52)-2-({4'-cyano-5'-oxo0-1',5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}imino)-3-(4-
methoxyphenyl)-4-oxo-1,3-thiazolidin-5-ylidene]acetate (8b)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 8b.
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Spectrum | Peaks | BDC | Metadata | Compare Spectra
FTMS + NSI ms2 578.1493@cid50.00 (57.00-581.00]
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2.13 Ethyl

2-[(22,52)-2-({4'-cyano-5'-oxo0-1',5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}imino)-3-(3-
methoxyphenyl)-4-oxo-1,3-thiazolidin-5-ylidene]acetate (8c)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 8c.
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Spectrum | Peaks | BDC | Metadata | Compare Spectra
FTMS + NSI ms2 578.1493@cid50.00 (57.00-581.00)
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2.14 Ethyl 2-[(22,52)-2-({4'-cyano-5'-oxo0-1',5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}imino)-3-(4-
fluorophenyl)-4-oxo-1,3-thiazolidin-5-ylidene]acetate (8d)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 8d.
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Spectrum

Peaks | BDC | Metadata = Compare Spectra

FTMS + NSI ms2 566.1293@cid50.00 [56.00-569.00]
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2.15 Ethyl 2-[(22,52)-2-({4'-cyano-5'-oxo0-1',5'-dihydro-10H-spiro[acridine-9,2'-pyrrol]-1'-yl}imino)-3-(4-
nitrophenyl)-4-oxo-1,3-thiazolidin-5-ylidene]acetate (8e)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 8e.
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Spectrum | Peaks | BDC | Metadata

FTMS + NSI ms2 593.1238@cid40.00 [59.00-596.00]
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2.16 1'-{[(22)-5-Methyl-4-ox0-3-phenyl-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
spirolacridine-9,2'-pyrrole]-4'-carbonitrile (9a)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 9a.
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Chromatogram

uv
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| 0
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] T
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77—
35,0 37,5 40,0 42,5 45,0 47,5 50,0
Time (min)
<Peak Table>
Detector A
Peak# Ret. Time Area Height Conc. Unit Area%
1 41,746 653960 8950 33,533 33,533
2 42,544 1296223 11625 66,467 66,467
Total 1950183 20575 100,000

Chiral HPLC chromatogram of compound 9a. Chiralpak IA column; flow rate of 0.5 mL/min; temperature 25 °C; n-
hexane/acetone (75/25, v/v).

Spectrum | Peaks | BDC | Metadata = Compare Spectra
FTMS + NSI ms2 478.1332@cid50.00 [50.00-481.00] ms'e

1007

231.0916 781332
901
801
701
601
272.0819
50
401

307

20 204.0807

107 248.0488

357.0805 411.1275

04 . .. | A
r r T T o
400 420 440 460 480

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

[CarHioNsO;S+H]

MS2 spectrum of derivative 9a.

m/z 47813322
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2.17 1'-{[(22)-3-(4-Methoxyphenyl)-5-methyl-4-oxo-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-
10H-spiro[acridine-9,2'-pyrrole]-4'-carbonitrile (9b)

2,50 GMSO-cé-
50

2 11 10 9 8 7 6 5 4 3 2 1 0
f1 [ppm]
5 (dd)
7.03 g' (dd) 7' (ddd)
T g (dd) 7.05 684 |
e 7.05 26 (d)|  [3" k()
: 6' (ddd) | 7 (Hdd) i g
&' (ddd) 7.28 || 6lga .
7.28 1' (dd 2{ {ddd)
10 (s) 3|(s) 24" (i) 7.02 g 82 X0 1A IOMEE [C)
9.78 8|73 glo7] 4.28 3|73 || 1fz2
3' (ddd) |’ {ddd) u
7.28 82 H’TL
L ! T H
‘L & L
. N . - : . : goic
M 107 95 6,90 6.85 6.80 6.75
1 : f1 [ppm] e Ul
iy f 1, T G
8 & & & B
. — . [=] DI . [=] ; ™ [
10 9 8 7 6 5 4 1
f1 [ppm]

'H NMR (600 MHz, DMSO-ds) spectrum of derivative 9b.
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13C NMR (150 MHz, DMSO-ds) spectrum of derivative 9b.
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Spectrum | Peaks | BDC | Metadata | Compare Spectra
FTMS + NSI ms2 508.1439@cid50.00 [50.00-511.00)

1007
907
807
707
607
507
407
307

201 204.0803

107

149.0706
oA : ;

231.0916

272.0818

237.0692
| l78.0593 3570805 4411374

al kit s

MS2 spectrum of derivative 9b.
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Ms'e

508.1439
apsem

Ms?

[CosHaN:OsS+H ™ m/z 50814379
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2.18 1'-{[(22)-3-(3-Methoxyphenyl)-5-methyl-4-oxo-1,3-thiazolidin-2-ylidene]lamino}-5'-oxo-1',5'-dihydro-
10H-spiro[acridine-9,2'-pyrrole]-4'-carbonitrile (9¢)

9c
i
i
G
’ l L_._l'l_ J L
2 11 10 9 8 7 6 5 4 3 2 1 0
f1 [ppm]
8" (dd)
: 7.04 r | : .
& (ddd) b 45 (dd)||7' (ddd)| |6" (ddd)|
7.27 4,5 (dd) | 7.01 6.83 6.63 |
201 I J J
5" (1) : 8' (dd)| |4" (ddd) 246
7.20 4" (ddd) 7.04 6.87 6.65
6.87
X i =[5 (dda) I Al . ' da > (ddd) 3 I
10 (s) 3|(s) 5040 2"([® 12(q) 71(s) || 14 (d)
9.74 | 8|70 s 7.20 6.65 e | Sk 430 3l67 || 1|34
6' (ddd)| |6" (ddd)
7.%7 6.63 m L’_mj
= 4 Hottd AT AN AN
8848 & 313 5884 g3
TR e = L e
7.30 7.1C 7.05 695 685 6.75 6.65 6.5
f1 [ppm] f1 [ppm |
8 & G B &
. = . o . . =) . ri ri
10 9 8 6 4 1
f1 [ppm]

'H NMR (600 MHz, DMSO-ds) spectrum of derivative 9c.
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Chromatogram

uv
. Detector A
15000—_
10000;
] g o
1 3
5000+
25 30 35 40 45 50 55 60
Time (min)
<Peak Table>
Detector A
Peak# Ret. Time Area Height Conc. Unit Area%
1 40,382 354177 3687 51,012 51,012
2 44,023 340130 2090 48,988 48,988
Total 694306 5777 100,000

Chiral HPLC chromatogram of compound 9c. Chiralpak IA column; flow rate of 0.5 mL/min; temperature 25 °C; n-
hexane/acetone (85/15, v/v)

Spectrum | Peaks | BDC | Metadata = Compare Spectra

FTMS + NSI ms2 508.1438@cid50.00 [50.00-511.00]

1001

90

80

707

60

507

40

307

20

107

204.0808

231.0916

272.0818

237.0691

04

149.0707

.

|1 [278.0593

357.0805
" |

441.1374

MS2 spectrum of derivative 9c.
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508.1438
5o

Ms?

[CagH2iNsOsS+H] * m/z 508.14379
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2.19 1'-{[(22)-3-(4-Fluorophenyl)-5-methyl-4-oxo-1,3-thiazolidin-2-ylidene]lamino}-5'-oxo-1',5'-dihydro-10H-
spirolacridine-9,2'-pyrrole]-4'-carbonitrile (9d)

14

9d
i
E.
[y
.J J lL I..JLL 1 _L_l_-
1 10 9 8 7 6 5 4 3 2 1 0 B
f1 [ppm]
3 (m]| |2' (ddd)
7.28|| | 6.82 6' (ddd)| |{.4.5.8 (m)
5.8 m 7.28 7.03
_ _ 7.03 2",3",5i1,6"( ) ‘?' (ddd) _
10 (s) 3fs) 2"3", 96" (m) | T Wcns 12(@| |14
| 977 | 8|74 ll | T 7 @d) 4.30 |33 |
6 @ I7 (dda) | 7.28 | 6.82
728) | 684 |
74 73 7.2 71 70 69 68 67
) | 1 [ppm] . Ao
8 & dEEdLRG & &
. — . (=] : — O ) V{' [m =] . . (=] (o] .
10 9 8 7 6 5 1
f1 [ppm]

'H NMR (600 MHz, DMSO-ds) spectrum of derivative 9d.
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13C NMR (150 MHz, DMSO-ds) spectrum of derivative 9d.
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Chromatogram

66,0

69,2

Detector A

<Peak Table>
Detector A

Peak#

Ret. Time

Area

Height

Conc.

Unit

Mark

! — 1
75 80
Time (min)

Name

1

65,962

378532

2841

43,368

2

69,209

494304

3215

56,632

Total

872835

6056

Chiral HPLC chromatogram of compound 9d. Chiralpak IA column; flow rate of 0.5 mL/min; temperature 25 °C; n-
hexane/acetone (85/15, v/v)

Spectrum | Peaks | BDC | Metadata | Compare Spectra

FTMS + NSI ms2 496.1238@cid50.00 [50.00-499.00]

ms'e

1007

90

807

707

60

507

40

307

20

107

04

229.0763|
204.0804

231.0916

272.0818

357.0804

496.1238
D501
2

Ms%C

N S _N.
ST CL
N
N7 F

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

MS2 spectrum of derivative 9d.

[CorHieNsOSF+HI® m/z 49612380
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2.20 1'-{[(22)-5-Methyl-3-(4-nitrophenyl)-4-oxo-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
spirolacridine-9,2'-pyrrole]-4'-carbonitrile (9e)

9e
i
E.
I [y
1 10 9 7 6 5 4 3 2 1 3
f1 [ppm]
6' (ddd) : )
3 (ddd) 7 (ddd)
= 237 6.84
1'4',5.8 (m) 26 @] |[1As.8m
, , , ke 7.38 7.04 _ _
10' (s) 3 (s) 3" 5" (d) 2" 6" (d)| |7 (ddd) s 12 (q) 13 (d)
9.79 873 8.16 7.38 6.84 2 6(82 ) 437 137
2 (ddd) |[2' (ddd)
727 || 6.82
e e
Hh8H ¥ &=
| R P T !
75 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7
! |8 y )| 1 [ppm] __M
8 & & h8R 234 & R
. i . [=] — . e I TIHH ' (=] [
10 9 8 7 6 5
f1 [ppm]

'H NMR (600 MHz, DMSO-ds) spectrum of derivative 9e.
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Chromatogram

234
244

Detector A

17,5

’

<Peak Table>

Detector A
Peak# Ret. Time

Area

Height

Conc. Unit

1

23,395

253680

5281

45,935

Time (min)

45,935

2

24,358

298576

5414

54,065

54,065

Total

552256

10694

100,000

Chiral HPLC chromatogram of compound 9e. Chiralpak IA column; flow rate of 0.5 mL/min; temperature 25 °C; n-
hexane/acetone (75/25, v/v)

Spectrum | Peaks | BDC | Metadata = Compare Spectra

FTMS + NSI ms2 523.1183@cid50.00 [52.00-526.00]

1007

90

807

707

60

507

40

307

20

107

04

229.0759

204.0805

176.06184

231.0916

272.0819

293.0339

357.0805

MS2 spectrum of derivative 9e.
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Ms?

[CarH1eNsOsS+H] * m/2 52311830
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2.21 5'-0Ox0-1'-{[(22)-4-0x0-3-phenyl-5-propyl-1,3-thiazolidin-2-ylidene]amino}-1',5'-dihydro-10H-
spirofacridine-9,2'-pyrrole]-4'-carbonitrile (10a)

16
H;C

o O CpACH S

2 11 10 9 8 7 6 5 4 3 2 1 0

f1 [ppm]
6|(ddd) [7 (dday 2",4'5',6" (m)|| 7 (ddd)
7.28 6.86 7104 6.86
10 min (s) 3| min (d) 3" (ddd) | |24 96" (m)| |8 (dd) 1' (dd) 2' (ddd) 14a (m)| |15a (dddd
9.71 8.62 7-25 7|04 7.13 6.97 6.79 1.72 1.08
10' (s) 3(d) 8' (dd) 12 (dd)| |14b(m)| |15b (dfit)
9.82 8|75 7.1B 4.40 1.56 0.94
1 (doy| 14 (6)
.97 of7o
()| 2, (ddd)
2] 79

HERE & B 38 g 8
— — < — — —
7.34 7.26 7. 715 7.05 695 685 6.75
f1 [ppm] L f1 [ppm]
! i —T = Lo e
8h & HERLEMHEEE = & O ggd
. — O ; o O : mDHDHITﬁHH ; ; — — i DIHm
10 9 8 7 6 5 1

f1 [ppm]
'H NMR (600 MHz, DMSO-dg) spectrum of derivative 10a.
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Chromatogram

uVv
20000 ] Detector Al
15000—_
10000 - "
T = ©
5000
0_"|' T -1 - - T 1 - - 1 - 1T
16 17 18 19 20 21 22
Time (min)
<Peak Table>
Detector A
Peak# Ret. Time Area Height Conc. Unit Area%
1 17,376 306155 6615 49,745 49,745
2 18,788 309290 5991 50,255 50,255
Total 615444 12606 100,000

Chiral HPLC chromatogram of compound 10a. Chiralpak IA column; flow rate of 0.5 mL/min; temperature 25 °C; n-
hexane/acetone (75/25, v/v)

Spectrum | Peaks | BDC | Metadata | Compare Spectra

FTMS + NSI ms2 506.1647@cid50.00 [50.00-509.00]

ms'e

1007

907

80

707

607

507

40

307

207

107

o

204.0804

231.0911

272.0819

235.0900

I ‘276;08(‘)1 331.0647

390.1348

506.1647
050w
2

M’

439.1583

60 80 100 120 140 160 180 200 220

MS2 spectrum of derivative 10a.
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[CaHz3Ns0S+H] m/Z 506.16452
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2.22 1'-{[(22)-3-(4-Methoxyphenyl)-4-oxo-5-propyl-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-
10H-spiro[acridine-9,2'-pyrrole]-4'-carbonitrile (10b)

16

2.50-BMSO-d6-

2 11 10 9 8 7 6 5 4 3 1 0
f1 [ppm]
3.5 (d)
6.84
3' (ddd) 2"6" (m)||3",5" (d)
727 2' (ddd) 6.95 6.84
: , 6.80 f ;
&' (ddd) || & (dd) 1' (dd) 2' (ddd)
B (s) DE)| | 729 || 7.3 1' (dd) 6.97 6.80 15 (m)
9.71 8.61 6.97 - " : 1.06
10° (s) 3(s) 8' (dd) 5?(32} ?é%%d) 12 (dd) 14 (ddt)| |15 (m)
| 9.80 8.75 : - 4.36 1.54 0.9
14 (ddv) 4o
171 ol79
Lo L i
He &3 age
e S L L
7.05 6.95 6.85 6.7¢
f1 [ppm N
7 & T T Ik A 'Tl O
8H & & 8 JE B & RaH
. — O . o O : . — [ ] — v—|lv—| [52]
10 9 & 5 1

'H NMR (600 MHz, DMSO-ds) spectrum of derivative 10b.
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Spectrum | Peaks | BDC | Metadata | Compare Spectra
FTMS + NSI ms2 536.1751@cid50.00 (53.00-539.00]

1007
90
807
707
60
507
40
307
20 204.0802

107

04

231.0910

272.0818

265.1006

306.0906
| . 385.1118 40,1455 ~ 469.1692

el

MS2 spectrum of derivative 10b.
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ms'e

536.1751
D501

Ms2

[CaoH2sNs0sS+H] * m/2 53617509
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2.23 1'-{[(22)-3-(3-Methoxyphenyl)-4-oxo-5-propyl-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-

10H-spiro[acridine-9,2'-pyrrole]-4'-carbonitrile (10c)

16
H4C

2.50-DMS0-dé-

{ MIIJ [

11 10 ‘_I? 8 7 6 5 ili 3I i i EI) -I]
f1 [ppm]
y ) 8" (dd)
3’ (ddd) 7.12 _ 4'?(35} 4"6(ggd)
728 | |3'(ddd)| |6 (ddd) : ' . o(m)| |Q(ddh
(6 (ddd)| [ 724 | | 660 |8 (dd)| |1 (dd)| |2 (ddd) _ 1.56 | | 0.94
10' (s) 3{(9) 7.28 6 (ddd)| [2" (| L2 )L°8 6‘?0 12 (dd) 71(s)| |k (m) P (m)
9.76 8|72 7.28 6.62 s @d| [7 (m) 4.38 3|68 || 1.73 1.08
7.01 6.85
ﬂ ' 5" ()
il

[ |

715 7.05 695 6.85 6.75

f1 [ppm] . -LJ,LJ AJ&A-—JLAA—-‘ h——

-

0.20

0.57
0.87
0.96
0.79
1.07
2,97

'H NMR (600 MHz, DMSO-ds) spectrum of derivative 10c.
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Chromatogram

uv
20000 | Detector Al
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10000—: ;] o
| — (o]
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0
12',5 15',0 17',5 20',0 22',5 25',0 27',5 30,0
Time (min)
<Peak Table>
Detector A
Peak# Ret. Time Area Height Conc. Unit Area%
1 18,236 438502 6731 50,411 50,411
2 23,533 431355 5768 49 589 49 589
Total 869857 12499 100,000

Chiral HPLC chromatogram of compound 10c. Chiralpak IA column; flow rate of 0.5 mL/min; temperature 25 °C; n-
hexane/acetone (75/25, v/v)

Spectrum | Peaks | BDC | Metadata | Compare Spectra

FTMS + NSI ms2 536.1751@cid50.00 [53.00-539.00]
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2.24 1'-{[(22)-3-(4-Fluorophenyl)-4-oxo-5-propyl-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-
spirolacridine-9,2'-pyrrole]-4'-carbonitrile (10d)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 10d.
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Chromatogram

Detector A

43,3
49,8

35 40 45 50 55 60
Time (min)

<Peak Table>

Detector A

Peak#

Ret. Time

Area

Height

Conc.

Unit

Area%

1

43,296

331678

2660

49,784

49,784

2

49,773

334556

2349

50,216

50,216

Total

666233

5009

100,000

Chiral HPLC chromatogram of compound 10d. Chiralpak IA column; flow rate of 0.5 mL/min; temperature 25 °C; n-
hexane/acetone (85/15, v/v)

Spectrum | Peaks | BDC | Metadata | Compare Spectra
FTMS + NSI ms2 524.1560@cid50.00 [52.00-527.00] ms'e
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MS2 spectrum of derivative 10d.
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2.25 1'-{[(22)-3-(4-Nitrophenyl)-4-oxo-5-propyl-1,3-thiazolidin-2-ylidene]amino}-5'-oxo-1',5'-dihydro-10H-

spirofacridine-9,2'-pyrrole]-4'-carbonitrile (10e)
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'H NMR (600 MHz, DMSO-ds) spectrum of derivative 10e.
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Chromatogram

uv
30000 | Detector A
20000
4 I‘--_ <
i :‘% g‘
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|32|,5| |35|,0| - |37!‘5| - |40|,0| | ‘42|,5‘ | |45|,0| 471,5 | ISd,OI o
Time (min)
<Peak Table>
Detector A
Peak# Ret. Time Area Height Conc. Unit Area%
1 36,713 965921 11103 50,198 50,198
2 44,447 958295 10137 49,802 49,802
Total 1924216 21239 100,000

Chiral HPLC chromatogram of compound 10e. Chiralpak IA column; flow rate of 0.5 mL/min; temperature 25 °C; n-
hexane/acetone (75/25, v/v)

Spectrum | Peaks | BDC | Metadata | Compare Spectra
FTMS + NSI ms2 551.1504@cid50.00 [55.00-554.00)
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MS2 spectrum of derivative 10e.
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