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Experimental

General

All chemical reagents and solvents were purchased from Merck and Sigma-Aldrich chemical
companies and were used as received without further purification. The purity determinations
of the products were accomplished by TLC on silica gel polygram STL G/UV 254 plates or
GLC on a shimadzu model GC-17A instrument.

The FT-IR spectra were recorded on pressed KBr pellets using an AVATAR 370 FT-IR
spectrometer (Therma Nicolet spectrometer, USA) at room temperature in the range between
4000 and 400 cm™ with a resolution of 4 cm™. The NMR spectra were obtained in Brucker
Avance 300 MHz instruments in DMSO-ds. Mass spectra were recorded with a CH7A
Varianmat Bremem instrument at 70 eV electron impact ionization, in m/z (rel %). Elemental
analyses were performed using a Thermo Finnigan Flash EA 1112 Series instrument. All yields

refer to isolated products after purification by thin layer chromatography or recrystallization.



3,3,6,6-tetramethyl-9,10-diphenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4a).
Yellow solid; isolated yield: 95%; mp 252-254 °C (from EtOH ) (lit.,[Y 254-256 °C); *H NMR
(300 MHz, DMSO-dg): & 7.65-7.43 (4H, m, Ph), 7.63 (2H, d, J = 6 Hz, Ph), 7.26 (2H,t,J =8
Hz, Ph), 7.11 (2H, t, J = 8 Hz, Ph), 5.10 (1H, s, CH), 2.26-2.10 (4H, m, 2CHy), 2.02 (2H, d, J
=15.9 Hz, CHy), 1.78 (2H, d, J = 15.9 Hz, CH,), 0.88 (6H, s, 2CH3), 0.72 (6H, s, 2CH3); 3C
NMR (75 MHz, DMSO-ds): 6 195.5, 150.7, 146.7, 138.9, 130.5, 129.8, 128.3, 128.0, 126.2,
113.4, 50.0, 41.45, 32.4, 29.8, 26.5; MS, m/z (%): 426 (60%, M*), 348 (100%, M*- CsHs), 328

(30%, M*- CgH100).
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Figure 1: *H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-9,10-diphenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4a).
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Figure 2: *H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-9,10-diphenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4a) expanded.
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Figure 3:3CNMR (75MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-9,10-diphenyl-

3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4a).
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Figure 4: Mass spectrum of 3,3,6,6-tetramethyl-9,10-diphenyl-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4a).

9-(4-methoxyphenyl)-3,3,6,6-tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine

1,8(2H,5H)-dione (4b). Yellow solid; isolated yield: 95%; mp 216-218 °C (from EtOH) (lit.,1Y
218-220 °C); 'H NMR (300 MHz, DMSO-dg): & 7.65-7.40 (5H, m, Ph), 7.22 (2H, d, J = 8.7
Hz, Ph), 8.81 (2H, d, J = 8.7 Hz, Ph), 4.99 (1H, s, CH), 3.70 (3H, s, CH3), 2.24-2.16 (4H, m,
2CHy), 1.87 (4H, dd, J = 17.4 Hz, J = 15.9 Hz, 2CH>), 0.88 (6H, s, 2CH3), 0.72 (6H, s, 2CHs);
BBCNMR (75 MHz, DMSO-ds): 8 195.5, 157.7, 150.4, 139.0, 138.9, 130.5, 129.8, 128.9, 128.2,
113.7,113.6, 55.3, 50.0, 41.4, 32.4, 31.4, 29.7, 26.5; MS, m/z (%): 455 (98%, M"), 344 (100%,

M*- C7H-0).
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Figure 5: *H NMR (300 MHz, DMSO-ds) spectrum of 9-(4-methoxyphenyl)-3,3,6,6-
tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4b).
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Figure 6: *H NMR (300 MHz, DMSO-dg) spectrum of 9-(4-methoxyphenyl)-3,3,6,6-
tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4b) expanded.
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Figure 7: ®*CNMR (75 MHz, DMSO-dg) spectrum of 9-(4-methoxyphenyl)-3,3,6,6-
tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4b).

110~

100

80+
70

€0

40
30+

20~

|

224
255

.....

329

367

5C

| mllmLiI‘l'Lhi'L \“}‘lii "

250
Msss

“
Jt.__)lll__,, | |J|||l

0 500

Figure 8: Mass spectrum of 9-(4-methoxyphenyl)-3,3,6,6-tetramethyl-10-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4b).




3,3,6,6-tetramethyl-10-phenyl-9-(p-tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-

dione (4c). Yellow solid; isolated yield: 90%; mp 259-261°C (from EtOH ) (lit.,!? 260-262
°C); H NMR (300 MHz, DMSO-de): & 7.65-7.42 (5H, m, 2CH>), 7.23 (2H, d, J = 6 Hz, Ph),
7.06 (2H, d, J = 6 Hz, Ph), 5.05 (1H, s, CH), 3.37 (3H, s, CHs), 2.25-2.17 (4H, m, 2CH5), 2.01
(2H, d, J = 15.9 Hz, CH>), 1.76 (2H, d, J = 15.9 Hz, CHy), 0.88 (6H, s, 2CHs), 0.72 (6H, s,
2CHs3); 3 CNMR (75 MHz, DMSO-ds): & 195.4, 150.6, 143.8, 138.9, 135.0, 130.5, 129.9,
128.8,127.9, 113.5,50.0, 41.4, 32.4, 31.9, 29.8, 26.5, 21.1; MS, m/z (%): 440 (82%, M*), 345

(100%, M*- C7Hy), 91 (54%, C7Hy).
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Figure 9: 'H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-10-phenyl-9-(p-
tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4c).



G Uy negeeaos 55 2
FEINAIY RYEE kgEe 2§ &% C o™
oot b o A - =
3 . :
R \Y/ 2 BV 2T |
' goa)
Current Data Parameters
NAME FOM
EXENO 2234
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170701
Time 18.19
‘U INSTRUM spect
I U PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT M50
T T T T T T T gs 33
8.0 7.6 68 ppm 24 2.2 2.0 1.8 1.6 ppm  sw 6009.615 Bz
{ FIDRES 0.09169% Hz
AQ 5.6525952 sec
3 8 I RG
E=1 =1 =1 bW 83 200 usec
| o~ o~ DE 6 Jn usec
" 5835883 §§E§ z eSNTRESEIgEER ;
R e @ Sdddddaaadrreaas . 1“"0"000" sec
vy ) ) PP
e |//// | \ \\\‘\ I
x‘/ ~ I ' /A// | =a CHANNEL £1 == -
sFO1 300. 3118576 Mtz
nuel

Pl usec
PLW1 6. 40000010 W

F2 - Processing parameters
s1 65536

SF 300.8100000 MHz
WDW EM
ssB o
LB 0.30 Hz
GB o
l PC 1.00
Al | U
T T T T T T T T T T T T
11 10 9 8 7 6 5 3 2 1 ppm
]
ofg(ala 4 =] (o) | ®
e g g |2gF =
o3| il o = o <loilodl <

Figure 10: *H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-10-phenyl-9-(p-
tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4c) expanded.
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Figure 11: *C NMR (75 MHz, DMSO-dg) spectrum of 3,3,6,6-tetramethyl-10-phenyl-9-(p-
tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4c).
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Figure 12: Mass spectrum of 3,3,6,6-tetramethyl-10-phenyl-9-(p-tolyl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4c).

50 100

9-(4-bromophenyl)-3,3,6,6-tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-

1,8(2H,5H)-dione (4d). Yellow solid; isolated yield: 95%; mp 253-255 °C (from EtOH ) (lit.,!?!
254-256 °C); *H NMR (300 MHz, DMSO-ds): § 7.67-7.58 (3H, m, Ph), 7.47-7.44 (4H, m, Ph),
7.28 (2H, d, J = 8.4 Hz, Ph), 5.03 (1H, s, CH), 2.56-2.19 (4H, m, 2CH>), 2.02 (2H, d, J = 18
Hz, CH,), 1.82 (2H, d, J = 18 Hz, CH>), 0.89 (6H, s, 2CHs), 0.73 (6H, s, 2CH3); *C NMR (75
MHz, DMSO-ds): 6 195.5, 151.0, 146.1, 138.8, 131.2, 130.5, 130.3, 129.9, 119.2, 112.9, 49.4,
41.4,32.43,32.31, 29.7, 26.6; MS, m/z (%): 505 (47%, M*+2), 503 (52%, M*), 344 (71%, M*-

CsHaBr).
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Figure 13: 'H NMR (300 MHz, DMSO-ds) spectrum of 9-(4-bromophenyl)-3,3,6,6-
tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4d).
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Figure 14: '"H NMR (300 MHz, DMSO-ds) spectrum of 9-(4-bromophenyl)-3,3,6,6-
tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4d) expanded.
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Figure 15: *°C NMR (75 MHz, DMSO-dg) spectrum of 9-(4-bromophenyl)-3,3,6,6-
tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4d).
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Figure 16: Mass spectrum of 9-(4-bromophenyl)-3,3,6,6-tetramethyl-10-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4d).
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9-(3-bromophenyl)-3,3,6,6-tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-

1,8(2H,5H)-dione (4e). Yellow solid; isolated yield: 90%; mp 250-252 °C (from EtOH); FT-
IR (KBr): vma/cm™ 3175, 3059, 2955, 2879, 2810, 1647, 1609, 1489, 1145, 1011; HNMR
(300 MHz, DMSO-ds): & 7.67-7.58 (2H, m, Ph), 7.48 (1H, d, J = 1.5 Hz, Ph), 7.41-7.24 (6H,
m, Ph), 5.04 (1H, s, CH), 2.26-2.19 (4H, m, 2CH), 2.07-1.76 (4H, m, 2CH>), 0.89 (6H, s,
2CHj3), 0.73 (6H, s, 2CH3); ] CNMR (75 MHz, DMSO-de): 5 195.5, 151.1, 149.2, 138.7, 131.1,
130.8, 129.9, 129.1, 126.7, 121.5, 112.8, 49.9, 41.4, 32.4, 29.7, 26.5; MS, m/z (%): 504 (65%,
M), 344 (100%, M*- C¢H4Br); Elemental analysis: Found: C, 69.08; H, 5.93; N, 2.79. Calc.

for C29H30BrNOz: C, 69.05; H, 5.99; N, 2.78%.
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Figure 17: FT-IR (KBr) spectrum of 9-(3-bromophenyl)-3,3,6,6-tetramethyl-10-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4e).
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Figure 18: 'H NMR (300 MHz, DMSO-ds) spectrum of 9-(3-bromophenyl)-3,3,6,6-
tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4e).
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Figure 19: *H NMR (300 MHz, DMSO-ds) spectrum of 9-(3-bromophenyl)-3,3,6,6-
tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4e) expanded.
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Figure 20: C NMR (75 MHz, DMSO-ds) spectrum of 9-(3-bromophenyl)-3,3,6,6-

tetramethyl-10-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4e).
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Figure 21: Mass spectrum of 9-(3-bromophenyl)-3,3,6,6-tetramethyl-10-phenyl-
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3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4e).
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Nitrogen%
Carbon%
Hydrogen%
Sulphur%

Eager 300 Summarize Results

Date :

Method Name

Method Filename :

1 Sample(s) in Group No :
Component Name Average

2.794267273
69.08864868
5.936234951
0

19/08/2017 at 10:31:11
: NCHS
Copy of Copy of N C H S-bkp .mth

Filename AS Method vial
zarei-118

i# Group Sample Name Type Weig. Pro.F ---
118 1 UNK 0.479 6.25 ---
Component name Element %

Nitrogen% 2.794267273

Carbon% 69.08864868

Hydrogen% 5.936234951

Sulphur% 0

1

Figure 22: CHN analysis of 9-(3-bromophenyl)-3,3,6,6-tetramethyl-10-phenyl-3,4,6,7,9,10-

hexahydroacridine-1,8(2H,5H)-dione (4e).

4-(3,3,6,6-tetramethyl-1,8-dioxo-10-phenyl-1,2,3,4,5,6,7,8,9,10-decahydroacridin-9-

yl)benzonitrile (4f). Yellow solid; isolated yield: 95%; mp 210-213 °C (from EtOH); FT-IR
(KBr): vmax/cm™ 3060, 3031, 2954, 2870, 2834, 2229, 1645, 1577, 1508, 1033;'H NMR (300
MHz, DMSO-ds): & 7.73 (2H, d, J = 8.1 Hz, Ph), 7.67-7.58 (3H, m, Ph), 7.54 (2H, d, J = 8.1
Hz, Ph), 7.48-7.46 (2H, m, Ph), 5.12 (1H, s, CH), 2.26-2.00 (4H, m, 2CH>), 2.05-1.76 (4H, m,
2CHy), 0.88 (6H, s, 2CH3), 0.71 (6H, s, 2CH3); 13C NMR (75 MHz, DMSO-ds): 8 195.5, 152.0,
151.4,138.6,132.4,130.5, 130.0, 129.2,119.4,112.4,109.1, 49.8, 41.4, 33.4, 32.4, 29.6, 26.6;

MS, m/z (%): 450 (88%, M"), 344 (100%, M*- C7H4N); Elemental analysis: Found: C, 79.92;

H, 6.72; N, 6.21. Calc. for C3yH30N202: C, 79.97; H, 6.71; N, 6.22%.
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Figure 23: FT-IR (KBr) spectrum of 4-(3,3,6,6-tetramethyl-1,8-dioxo-10-phenyl-
1,2,3,4,5,6,7,8,9,10-decahydroacridin-9-yl)benzonitrile (4f).
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Figure 24: 'H NMR (300 MHz, DMSO-ds) spectrum of 4-(3,3,6,6-tetramethyl-1,8-dioxo-10-
phenyl-1,2,3,4,5,6,7,8,9,10-decahydroacridin-9-yl)benzonitrile (4f).
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Figure 25: 'H NMR (300 MHz, DMSO-ds) spectrum of 4-(3,3,6,6-tetramethyl-1,8-dioxo-10-
phenyl-1,2,3,4,5,6,7,8,9,10-decahydroacridin-9-yl)benzonitrile (4f) expanded.
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Figure 26: *C NMR (75 MHz, DMSO-ds) spectrum of4-(3,3,6,6-tetramethyl-1,8-dioxo-10-
phenyl-1,2,3,4,5,6,7,8,9,10-decahydroacridin-9-yl)benzonitrile (4f).
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Figure 27: Mass spectrum of 4-(3,3,6,6-tetramethyl-1,8-dioxo-10-phenyl-
1,2,3,4,5,6,7,8,9,10-decahydroacridin-9-yl)benzonitrile (4f).

Eager 300 Summarize Results

Date : 19/08/2017 at 10:31:24
Method Name : NCHS

Method Filename : Copy of Copy of N C H S-bkp .mth

Filename AS Method vial
i Group Sample Name Type Weig. Pro.F ---
120 1 A UNK 0.864 6.25 ---

Component name Element %

Nitrogen% 6.214727211
Carbon% 79.92004211
Hydrogen% 6.727438927
Sulphur% 0

1 Sample(s) in Group No : 1
Component Name Average

Nitrogen$% 6.214727211
Carbon% 79.92004211
Hydrogen% 6.727438927
Sulphur% 0

Figure 28: CHN analysis of 4-(3,3,6,6-tetramethyl-1,8-dioxo-10-phenyl-1,2,3,4,5,6,7,8,9,10-

decahydroacridin-9-yl)benzonitrile (4f).
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3,3,6,6-tetramethyl-10-phenyl-9-(pyridin-4-yl)-3,4,6,7,9,10-hexahydroacridine-

1,8(2H,5H)-dione (4g). Yellow solid; isolated yield: 85%; mp 205-207 °C (from EtOH); FT-
IR (KBr): vmax/cm™® 3060, 3028, 2954, 2929, 2868, 1641, 1573, 1512; 'H NMR (300 MHz,
DMSO-dg): & 8.46 (2H, d, J = 6 Hz, Pyridine), 7.64-7.59 (3H, m, Ph), 7.47-7.45 (2H, m, Ph),
7.30 (2H, d, J = 6 Hz, Pyridine), 5.04 (1H, s, CH), 2.26-2.20 (4H, m, 2CH>), 2.04 (2H, d, J =
15 Hz, CHy), 1.78 (2H, d, J = 15 Hz, CH>), 0.89 (6H, s, 2CH3), 0.73 (6H, s, 2CH3); 3C NMR
(75 MHz, DMSO-de): 6 195.5, 154.5, 151.5, 149.9, 138.6, 130.0, 123.3, 112.0, 49.8, 41.4, 32.5,
32.4, 29.6, 26.6; MS, m/z (%): 426 (64%, M"), 344 (100%, M*- CsH4N); Elemental analysis:

Found: C, 78.54; H, 7.05; N, 6.54. Calc. for C2sH30N202: C, 78.84; H, 7.09; N, 6.57%.

i

—_—

o
ax]
[}
in}
[y}
[an)

i1

=
a
)
us]
o

3060.16
3023.38
1454 .26

1000.68
841.32

1300.11%
1121 .57
74547
569.36

516.40

1175.99

2865.10

2929 .40

Y% Transmittance

1512 .56
g97.73

1260.62
1143.07

2854 53
1573 .90

1363.26

1221 .43

1641.02

T T T T T T
4000 3500 3000 2500 2000 1500 1000 a0

Wavenumbers (cm-1)

Figure 29: FT-IR (KBr) spectrum of 3,3,6,6-tetramethyl-10-phenyl-9-(pyridin-4-yl)-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (49).
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Figure 30: 'H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-10-phenyl-9-
(pyridin-4-yI)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4g).
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Figure 31: *H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-10-phenyl-9-
(pyridin-4-yl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4g) expanded.
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Figure 32: 1¥*C NMR (75 MHz, DMSO-ds) spectrum of of 3,3,6,6-tetramethyl-10-phenyl-9-
(pyridin-4-yI)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4g).
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Figure 33: Mass spectrum of 3,3,6,6-tetramethyl-10-phenyl-9-(pyridin-4-yl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (49).
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Eager 300 Summarize Results

Date : 19/08/2017 at 10:30:54
Method Name : NCHS
Method Filename : Copy of Copy of N C H S-bkp .mth

Filename AS Method Vial

zarei-117

# Group Sample Name Type Weig. Pro.F ---
1 E By e UNK 0.7 6.25 ---
Component name Element %
Nitrogen% 6.543359089
Carbon% 78.54972839
Hydrogen% 7.050186348

Sulphur$% 0

1 Sample(s) in Group No : 1
Component Name Average

Nitrogen% 6.543359089
Carbon% 78.54972839
Hydrogen% 7.050186348
Sulphur$% 0

Figure 34: CHN analysis of 3,3,6,6-tetramethyl-10-phenyl-9-(pyridin-4-yl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (49).

10-(4-methoxyphenyl)-3,3,6,6-tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-

1,8(2H,5H)-dione (4h). Yellow solid; isolated yield: 90%; mp 213-215 °C (from EtOH ) (lit.,!!
215-216 °C); *H NMR (300 MHz, DMSO-dg): & 7.39-7.28 (3H, m, Ph), 7.26-7.08 (6H, m, Ph),
5.07 (1H, s, CH), 3.87 (3H, s, OCH3), 2.53-2.18 (4H, m, 2CHy), 2.04-1.80 (4H, m, 2CHy), 0.90
(6H, s, 2CH3), 0.73 (6H, s, 2CH3); 3C NMR (75 MHz, DMSO-ds): & 195.5, 159.7, 151.3,
146.7, 131.4, 128.3, 127.9, 126.2, 115.4, 113.3, 60.2, 55.9, 50.0, 32.3, 32.3, 29.8, 26.5; MS,

m/z (%): 545(68%, M*), 374 (73%, M*- CsHs), 43 (100%, COCHy).
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Figure 35: 'H NMR (300 MHz, DMSO-ds) spectrum of 10-(4-methoxyphenyl)-3,3,6,6-
tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4h).
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Figure 36: *C NMR (75 MHz, DMSO-dg) spectrum of 10-(4-methoxyphenyl)-3,3,6,6-
tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4h).
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Figure 37: Mass spectrum of 10-(4-methoxyphenyl)-3,3,6,6-tetramethyl-9-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4h).

10(3,4dimethylphenyl)3,3,6,6tetramethyl9phenyl3,4,6,7,9,10hexahydroacridinel,8(2H,5
H)-dione (4i). Yellow solid; isolated yield: 90%; mp 251-253 °C (from EtOH); IR (KBr):
vmax/cm™t 3084, 3031, 2960, 2937, 2872, 2822, 1641, 1575, 1176, 1141, 998; *H NMR (300
MHz, DMSO-de): & 7.38-7.33 (3H, m, Ph), 7.28-7.23 (2H, m, Ph), 7.12-7.08 (3H, m, Ph), 5.08
(1H, s, CH), 6.05 (6H, s, 2CH3), 2.26-2.17 (4H, m, 2CH>), 2.0 (2H, d, J = 15 Hz, 2CHy), 1.82
(2H, d, J = 15 Hz, 2CHy), 0.89 (6H, s, 2CHs), 0.73 (6H, s, 2CH3); 23C NMR (75 MHz, DMSO-
ds): 6 195.4,151.0, 146.8, 138.1, 136.5, 128.3, 128.0, 126.2, 113.3, 50.0, 41.3, 32.4, 32.3, 29.7,
26.6, 19.9, 18.6; MS, m/z (%): 454 (28%, M*), 374 (100%, M*- CsHs), 346 (25%, M*- CsHo),
77 (14%, CeHs); Elemental analysis: Found: C, 82.09; H, 7.22; N, 3.76. Calc. for C31H3sNO>:
C, 82.08; H, 7.78; N, 3.09%.
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Figure 38: FT-IR (KBr) spectrum of 10-(3,4-dimethylphenyl)-3,3,6,6-tetramethyl-9-phenyl-

3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4i).
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Figure 39: *H NMR (300 MHz, DMSO-ds) spectrum of 10-(3,4-dimethylphenyl)-3,3,6,6-

tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4i).
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Figure 40: *H NMR (300 MHz, DMSO-ds) spectrum of 10-(3,4-dimethylphenyl)-3,3,6,6-
tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4i) expanded.
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Figure 41: *C NMR (75 MHz, DMSO-ds) spectrum of 10-(3,4-dimethylphenyl)-3,3,6,6-
tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4i).
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Figure 42: Mass spectrum of 10-(3,4-dimethylphenyl)-3,3,6,6-tetramethyl-9-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4i).

Eager 300 Summarize Results

Date : 19/08/2017 at 10:31:24
Method Name : NCHS
Method Filename : Copy of Copy of N C H S-bkp .mth

Filename AS Method vial
zarei-120
it Group Sample Name Type Weig. Pro.F ---

120 1 A UNK 0.864 6.25 ---
Component name Element %

Nitrogen% 3.764727211
Carbon% 82.09004211
Hydrogen% 7.227438927
Sulphur% 0

1 Sample(s) in Group No : 1
Component Name Average

Nitrogen% 3.764727211
Carbon% 82.09004211
Hydrogen% 7.227438927
Sulphur% 0

Figure 43: CHN analysis of 10-(3,4-dimethylphenyl)-3,3,6,6-tetramethyl-9-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (41i).
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3,3,6,6-tetramethyl-9-phenyl-10-(p-tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-
dione (4j). Yellow solid; isolated yield: 92%; mp 259-261 °C (from EtOH) (lit., Y 260-262

°C); MS, m/z (%): 440 (70%, M*), 43 (46%, COCHy).
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Figure 44: Mass spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-(p-tolyl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4j)).

3,3,6,6-tetramethyl-9-phenyl-10-(m-tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-

dione (4k). Yellow solid; isolated yield: 95%; mp 262-264 °C (from EtOH); FT-IR (KBr):
vmax/cm™ 3064, 3031, 2958, 2869, 2819, 1641, 1577, 1143, 1122; *H NMR (300 MHz, DMSO-
ds): & 7.53-7.48 (1H, m, Ph), 7.40-7.33 (3H, m, Ph), 7.28-7.23 (3H, m, Ph), 7.13-7.08 (2H, m,
Ph), 5.08 (1H, s, CH), 2.43 (3H, s, CHa3), 2.26-2.18 (4H, m, 2CHy), 2.0 (2H, d, J = 15 Hz,
2CHy), 1.82 (2H, d, J = 15 Hz, 2CHy), 0.89 (6H, s, 2CHs), 0.73 (6H, s, 2CH3); *C NMR (75

MHz, DMSO-dg): 6 195.5, 150.8, 146.8, 138.8, 130.5, 128.3, 128.0, 126.2, 113.3, 50.0, 41.3,
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32.4,29.7, 26.6, 21.3; MS, m/z (%): 440 (68%, M™), 43 (52%, COCHy.); Elemental analysis:

Found: C, 81.92; H, 7.57; N, 3.18. Calc. for C3oHs3sNOz: C, 81.97; H, 7.57; N, 3.19%.
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Figure 45: FT-IR (KBr) spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-(m-tolyl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4Kk).
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Figure 46: 'H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-(m-
tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4k).
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Figure 47: *H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-
(m-tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4k) expanded.
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Figure 48: *°C NMR (75 MHz, DMSO-dg) spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-

Frequanily

(m-tolyl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4Kk).

110
1 357
1004
a0-
]
50 1
70
50
50
IEE
40
30 274 ‘ |
|
20
o | | L ‘J ][ 1 J‘ - " i ihlt rL - “
50 ‘\5’3 290 ) 20 450 5‘(‘:0

Figure 49: Mass spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-(m-tolyl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4k).
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Eager 300 Summarize Results

Date : 19/08/2017 at 10:31:18

Method Name : NCHS
Method Filename : Copy of Copy of N C H S-bkp .mth

Filename AS Method vial

zarei-119
it Group Sample Name Type Weig. Pro.F ---

119 1 UNK 0.761 6.25 ---
Component name Element %

Nitrogen% 3.180601692
Carbon% 81.92454224
Hydrogen% 7.579551601
Sulphurs 0.5963644385

1 Sample(s) in Group No : 1
Component Name Average

Nitrogen% 3.180601692
Carbon% 81.92454224
Hydrogen% 7.579551601
Sulphur$% 0.5963644385

Figure 50: CHN analysis of 3,3,6,6-tetramethyl-9-phenyl-10-(m-tolyl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4Kk).

10-(4-chlorophenyl)-3,3,6,6-tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-
1,8(2H,5H)-dione (41). Yellow solid; isolated yield: 90%; mp 301-303 °C (from EtOH) (lit.,
[31 303-305 °C); FT-IR (KBr): vmax/cm™ 3092, 3056, 2955, 2937, 2888, 2868, 1640, 1576; MS,

miz (%): 459 (82%, M*), 379 (100%, M*- CsHs), 344 (25%, M*- CH4Cl).
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Figure 51: FT-IR (KBr) spectrum of 10-(4-chlorophenyl)-3,3,6,6-tetramethyl-9-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4l).
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Figure 52: Mass spectrum of 10-(4-chlorophenyl)-3,3,6,6-tetramethyl-9-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4l).
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10-(2-bromophenyl)-3,3,6,6-tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-

1,8(2H,5H)-dione (4m). Yellow solid; isolated yield:75%; mp 269-271 °C (from EtOH ); FT-
IR (KBr): vmax/cm™® 3060, 2956, 2934, 2887, 1639, 1576, 1144, 1087; *H NMR (300 MHz,
DMSO-dg): & 7.97 (1H, d, J = 6 Hz, Ph), 7.66-7.51 (5H, m, Ph), 7.24 (2H, t, J = 8 Hz, ph), 7.08
(1H, t, J = 8 Hz, Ph), 5.0 (1H, s, CH), 2.24-2.16 (4H, m, 2CHy), 1.99 (2H, d, J = 18 Hz, CHy),
1.50 (2H, d, J = 18 Hz, CH.), 0.88 (6H, s, 2CH3), 0.78 (6H, s, 2CHs); 1*C NMR (75 MHz,
DMSO-de): 6195.4,149.7,146.7, 137.6, 134.0, 132.7, 132.0, 129.8, 129.0, 127.9, 126.0, 124.7,
113.5.49.9, 41.6, 33.5, 32.2, 30.2, 26.0; MS, m/z (%): 504 (83%, M"), 426 (100%, M*- C¢Hs);
Elemental analysis: Found: C, 69.02; H, 5.67; N, 2.78. Calc. for C29H30BrNO>: C, 69.05; H,

5.99; N, 2.78%.
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Figure 53: FT-IR (KBr) spectrum of 10-(2-bromophenyl)-3,3,6,6-tetramethyl-9-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4m).
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Parameter Value

Data File Name C:/ Users/ noavaran/
AppData/ Local Temp/
QUEWGITTTILICZFTDVAEEGS
MUMS/ 45/ fid

Title MUMS/ 45

Comment Dr. Akhlaghinia- code 2-8r
(Zarei)-

Origin Bruker BioSpin GmbH

Owner root

Site

Spectrometer  spect

Author

Solvent DMSO

Temperature  297.3

Pulse Sequence 2530

Experiment 1D

Probe 5 mm PABEQ BE-1H/ D Z-

GRD 7104275/ 0252

Number of 32

Scans

Receiver Gain 158

Relaxation 1.0000

Delay

Pulse Width

Presaturation

Frequency

Acquisition
ime

15.0000

5.4526

Acquisition 2017-07-27T20:38:51
Date

Modification  2017-08-10T15:26:59
Date

Class

Spectrometer  300.81

Frequency

Spectral Width 6009.6

Lowest -1147.2

Figure 54: *"H NMR (300 MHz, DMSO-ds) spectrum of 10-(2-bromophenyl)-3,3,6,6-
tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4m).
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Figure 55: 1*C NMR (75 MHz, DMSO-ds) spectrum of 10-(2-bromophenyl)-3,3,6,6-
tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4m).
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Figure 56: Mass spectrum of 10-(2-bromophenyl)-3,3,6,6-tetramethyl-9-phenyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4m).

Eager 300 Summarize Results

Date : 19/08/2017 at 10:31:18
Method Name : NCHS
Method Filename : Copy of Copy of N C H S-bkp .mth

FFilename AS Method vial
zarei-119
it Group Sample Name Type Weig. Pro.F ---

119 1 UNK 0.761 6.25 ---
Component name Element %

Nitrogen% 2.780601692
Carbon% 69.02454224
Hydrogen% 5.679551601
Sulphur% 0.5963644385

1 Sample(s) in Group No : 1
Component Name Average

Nitrogen% 2.780601692
Carbon% 69.02454224
Hydrogen% 5.679551601
Sulphur% 0.5963644385

Figure 57: CHN analysis of 10-(2-bromophenyl)-3,3,6,6-tetramethyl-9-phenyl-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4m).
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3,3,6,6-tetramethyl-9-phenyl-10-(pyridin-2-yl)-3,4,6,7,9,10-hexahydroacridine-

1,8(2H,5H)-dione (4n). Yellow solid; isolated yield: 30%; mp 255-257 °C (from EtOH); FT-
IR (KBr): vmax/cm™ 3051, 3026, 2957, 2869, 1641, 1583, 1178, 1144, 1122; *H NMR (300
MHz, DMSO-de): 6 8.76 (1H, s, Pyridine), 8.13 (1H, td, J = 7.8 Hz, J = 1.8 Hz, Pyridine), 7.66-
7.62 (2H, m, Pyridine), 7.40-7.37 (2H, m, Ph), 7.27-7.22 (2H, m, Ph), 7.10 (1H, t, J = 6 Hz,
Ph), 5.04 (1H, s, CH), 2.25-2.18 (4H, m, 2CH>), 1.99 (2H, d, J = 18 Hz, CH5), 1.70 (2H, d, J =
18 Hz, CHy), 0.88 (6H, s, 2CHs), 0.72 (6H, s, 2CH3); *3C NMR (75 MHz, DMSO-ds): & 195.5,
151.8, 150.6, 149.9, 146.7, 140.1, 128.2, 128.2, 126.2, 125.5, 125.4, 113.5, 50.0, 40.8, 32.6,
32.5, 29.6, 21.6; MS, m/z (%): 426 (47%, M*), 345 (82%, M* - CsHs), 44 (100%, COCH,);
Elemental analysis: Found: C, 78.20; H, 7.08; N, 6.51. Calc. for C2sH30N202: C, 78.84; H, 7.09;

N, 6.57%.

——

12241
993.21
512.63

754.54

2869.30
570.65

117547

% Transmittance

1436.78
1300.27
696 63

1144 .57

1467 42

1583.06

1366.37
122277

1641.45

4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers [cm-1)

Figure 58: FT-IR (KBr) spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-(pyridin-2-yl)-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4n).
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Figure 59: 'H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-
(pyridin-2-yl1)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4n).

i ﬁ"\l b |
' |
| | |
o v SRRy A 4 0 . 2 .\_) \E
%S ; 2o s =
23 22 21 20 18 18 17 ppm
— = R e | = i
3 18] g|
- e~y

| ) W AL
S ) S o, S VW ) S,
_812 8:1 810 7:9 718 7:7 7.‘8 ‘ 7I5 7‘4 7'3 7:2 711 Ippl‘n
18 & "o e

Figure 60: 'H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-
(pyridin-2-yl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4n) expanded.
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Figure 61: *C NMR (75 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-
(pyridin-2-yl)-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (4n).
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Figure 62: Mass spectrum of 3,3,6,6-tetramethyl-9-phenyl-10-(pyridin-2-yl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4n).
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Date : 19/08/2017 at 10:31:11
Method Name : NCHS
Method Filename : Copy of Copy of N C H S-bkp .mth

Filename AS Method vial

zarei-118
i Group Sample Name Type Weig. Pro.F ---

118 1 UNK 0.479 6.25 ~---
Component name Element %

Nitrogen$% 6.514267273
Carbon% 78.20864868
Hydrogen% 7.086234951
Sulphur% 0

1 Sample(s) in Group No : 1
Component Name Average

Nitrogen% 6.514267273
Carbon$% 78.20864868
Hydrogen% 7.086234951
Sulphur% 0

Figure 63: CHN analysis of 3,3,6,6-tetramethyl-9-phenyl-10-(pyridin-2-yl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4n).

3,3,6,6-tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (40).
Yellow solid; isolated yield: 95%; mp 276-278 °C (from EtOH ) (lit., M 277-279 °C); H
NMR (300 MHz, DMSO-ds): & 9.32 (1H, s, NH), 7.18-7.17 (5H, m, Ph), 4.84 (1H, s, CH),
2.53-2.37(4H, m, 2CHy), 2.32-1.84 (4H, m, 2CHy), 1.03 (6H, s, 2CH3), 0.88 (6H, s, 2CHs);

MS, m/z (%): 349 (M*, 6%), 269 (M*- CeHs, 100), 77 (CsHs, 34).
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Figure 64: 'H NMR (300 MHz, DMSO-ds) spectrum of 3,3,6,6-tetramethyl-9-phenyl-

3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (40).
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Figure 65: Mass spectrum of 3,3,6,6-tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-
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1,8(2H,5H)-dione (40).
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Frequently

9-(4-methoxyphenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-
dione (4p). Yellow solid; isolated yield: 95%; mp 277-280 °C (from EtOH) (lit., X1 278-280

°C); MS, m/z (%): 380 (60%, M*), 269 (100%, M*- CeHs), 77 (60%, CsHs).
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Figure 66: Mass spectrum of 9-(4-methoxyphenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4p).

9-(4-chlorophenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione
(4q). Yellow solid; isolated yield: 95%; mp 315-317 °C (from EtOH ) (lit., [1 317-320 °C);

MS, m/z (%): 383 (51%, M*), 268 (100%, M*- CeHs).

43



Frisquentiy

110-
) 2
100 268

50

B0

o
2
: -

20+

U t :[k“ "ll ui 111"1 |ﬁbu — ;Jll ______ .

p— - " - e — — —— r—— r
160 i8d 200 .'-_ZI.'IM 240 2E0 280 300 320 34D 20 380 41(')0 -ﬂ-’é‘O 41-‘13
ass

[X
L]
£
(=3
]
[=]
=
=]
]
k=]
B
=]

Figure 67: Mass spectrum of 9-(4-chlorophenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4Q).

9-(4-bromophenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-
dione (4r). Yellow solid; isolated yield: 95%; mp 239-241 °C (from EtOH) (lit., ¥l 240-242

°C); MS, m/z (%): 429 (54%, M*+ 2), 427 (98%, M*).

44




1104
| 268

100

50+

80+

70+

60~

Frequeniy

R I ‘ M s e e e St
re— e —— y —
50 100 150 200 250 300 350 400 450 500

;.l....itn_h | ) i

Figure 68: Mass spectrum of 9-(4-bromophenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (4r).

2,2'-((4-methoxyphenyl)methylene)bis(5,5-dimethylcyclohexane-1,3dione)(Intermediate
111). Yellow solid; isolated yield: 95%; mp 219-220 °C (from EtOH); FT-IR (KBr): vmax/cm™
3060, 3002, 2957, 2872, 2839, 1665, 1596, 1510; MS, m/z (%): 398 (8%, M™), 292 (40%, M*-

C7H70).
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Figure 69: FT-IR (KBr) spectrum of 2,2'-((4-methoxyphenyl)methylene)bis(5,5-
(dimethylcyclohexane-1,3-dione) (Intermediate I11).
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Figure 70: Mass spectrum of 2,2'-((4-methoxyphenyl)methylene)bis(5,5-
(dimethylcyclohexane-1,3-dione) (Intermediate I11).
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2-(4-methoxybenzylidene)-5,5-dimethylcyclohexane-1,3-dione (Knoevenagel product I1).
Yellow solid; isolated yield: 95%; mp 196-198 °C (from EtOH); FT-IR (KBr): vmax/cm™

2955, 2925, 2868, 2835, 1561, 1508; MS, m/z (%): 258 (4%, M*), 224 (84%, M*- OCHBa).
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Figure 71: FT-IR (KBr) spectrum of 2-(4-methoxybenzylidene)-5,5-dimethylcyclohexane-

1,3-dione (Knoevenagel product I1).
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Figure 72: Mass spectrum of 2-(4-methoxybenzylidene)-5,5-dimethylcyclohexane-1,3-

dione (Knoevenagel product I1).
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