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1. Atom numbering for the final compounds.
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2. 'TH-NMR and *C-NMR spectra of final compounds.
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YE-NMR (376.5 MHz, CDCL) for 4b
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"H-NMR (400.1 MHz, CDCL) for 4c
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YE-NMR (376.5 MHz, CDCl) for 4c
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H-NMR (400.1 MHz, CDCL) for 4d
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YE-NMR (376.5 MHz, CDCl:) for 4d
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"H-NMR (400.1 MHz, CDCL) for 4e
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YE-NMR (376.5 MHz, CDCl) for 4e
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TH-NMR (400.1 MHz, CDClLs) for 4f
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WE-NMR (376.5 MHz, CDCL) for 4f
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19F-NMR (376.5 MHz, CDCls) for 4g
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YE-NMR (376.5 MHz, CDCl:) for 4h
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"H-NMR (400.1 MHz, CDCL) for 4i
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"H-NMR (400.1 MHz, CDCl) for 4;j
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'H-NMR (400.1 MHz, DMSO-ds) for 4k
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'H-NMR (400.1 MHz, CDCL) for 41
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"H-NMR (400.1 MHz, DMSO-ds) for 4m
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"H-NMR (400.1 MHz, CDCL) for 4n
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"H-NMR (400.1 MHz, CDCL) for 40
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"H-NMR (400.1 MHz, CDCl) for 4p
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H-NMR (400.1 MHz, CDClL) for 4q
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"H-NMR (400.1 MHz, CDCL) for 4r
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"H-NMR (400.1 MHz, CDClL) for 4s
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"H-NMR (400.1 MHz, DMSO-ds) for 4t
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"H-NMR (400.1 MHz, CDCL) for 4u
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'H-NMR (400.1 MHz, CDClL) for 4v
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3. High resolution mass spectra of final compounds.
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HRMS for 4c¢
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HRMS for 4e
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HRMS for 4¢g
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HRMS for 4i
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HRMS for 4k

17_09_14 100 318 (1.349) Cm (314:324)

1: TOF MS ES+
100 5250357 147e7
=
526.0384
5430453
4309810
527.0350
544.0480
440.9843 528.0361 (
5.0458
ol s3gess 4T [_asz810 4559764 41,2562 509.1158 5249474 0458 oo 2685603001 5989646 6133310 6262006530 9604
B L e i S e S 222 0 B0 SR 0RE 200
410 | 420 | 430 | 440 | 450 | 460 | 470 480 | 450 @ 500 | 510 @ 520 = 530 ' 540 @ 550 @ 580 @ 570 ' 580 540 | BOO & 610 & 620 630
HRMS for 41
17_09_14 92 374 (1.585) Cm (363:374) 1: TOF MS ES+
5722227 88626
100+
5542123
-
I573.2253
574.2280
575.2311
203,181 2642017
: 5522175
oLrzroses 1S E [543 10pa |052054 4372332 Toxe GRS, w41 wees
T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100

37



HRMS for 4m
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HRMS for 40
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HRMS for 4q

17_09_14 98 259 (1.104) Cm (258:280) 1- TOF MS ES+
100 4131553 4.18e7
=
414.1563
328.1009
415.1532
431.1635
303.0873 po 349.1852 413.0739 g5 G188 a5 4795
o 321.1407_||, 344.0953 " 365.1646 _ 377.1785_ 002000 4p5 194321 o A53.1459 469.1189  481.2599 '25”523}
T T T T LAARAS § T T T T T T T T TT T T T T T T T T T T T miz
310 320 330 340 350 360 370 380 390 400 410 420 430 440 460 470 480 480
HRMS for 4r
17_09_14 103 409 (1.734) Cm (406:414) 1: TOF MS ES+
100+ 608.0731 8.59¢6
606.0741
S
590.0619
588.0641] [609.0755
610.0718
203.1185 562.1248 611.0734
191 118: 3999495
1360756 f\l l235 1445 335.9833364 2016 ¥ 54111 120710 692.0225749.3949 809.3951 869.4217 11013037 11891721
0 t T T T T f T T T T T T 1 T T T T T T miz
100 200 300 400 500 600 700 800 900 1000 1100

40



HRMS for 4s
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HRMS for 4u
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4. ICso graphs for compounds 4a-4v and clozapine in 5-HTs radioligand binding

assay.

CPM

CPM

CPM

ICso graph for 4a

800

ICs for PUC-63

7004

600

500

400

300+

200+

100

L i B B B s I b
-13-12-11-10 9 -8 -7 -6 -5 -4

-y

Logq [PUC-63] (M)

ICso graph for 4c

800

ICs, for PUC-67

700+

600

500

b Bk Bt B B St I I b
-13-12-11-10 9 -8 -7 6 -5 -4 -3

Log,o [PUC-67] (M)

ICs0 graph for 4e

ICs, for PUC-67

200+

100

e B B B I
-13-12-11-10 9 -8 -7 -6 -5 -4 -3

T T

Log,, [PUC-67] (M)

-3

ICso graph for 4b
ICso for PUC-65
800
700
600- [y
500
& a00]
o
300-
200+
1004
(O s Shbiies B B b I e b B
-3 -12-11-10 -9 -8 -7 -6 -5 -4 -3
Logso [PUC-65] (M)
ICso graph for 4d
ICs, for PUC-69
800
7004
6004
500+
& a0,
o
3004
2004
100+
L i S B S I I I S B
-13-12-11-10 9 -8 -7 6 -5 -4 -3
Logyo [PUC-69] (M)
ICs0 graph for 4f
ICso for PUC-73
800
7004

CPM

g

-13 '-1'2 ':1'1 :O ":!9 _-'8 ":‘7 _-'6 _-'5 _-‘4 -3
Logso [PUC-73] (M)

43



CPM

CPM

CPM

ICs0 graph for 4g

ICsq for PUC-75

800

7004

600

500

400-

3004

2004

100

800

LAl e e

T =TT
-13-12-11-10 9 -8 -7 -6 -5 -4

Log,o [PUC-75] (M)

ICso graph for 4i

ICs, for PUC-79

-3

7004

600

3004

200

100

O i b B B e e i
-13-12-11-10 9 -8 -7 -6 -5 -4 -3

Log;o [PUC-79] (M)

ICso graph for 4k

ICg, for PUC-83

800

700

600

500

400+

300

200+

1004

Logso [PUC-83] (M)

b Bk B Ibi Ik Ibiie Jbiin Ik b
-13-12-11-10 9 -8 -7 -6 -5 -4 -3

CPM

CPM

CPM

ICso0 graph for 4h

ICs, for PUC-77

800

700+

600

500

400+

300+

200+

100+

800

o Bk
-13 -12 -1

T YTy YTy TTVy T YT Ty T Ty

09 8 7 -6 -5 -4 -3

Log;o [PUC-77] (M)

ICso0 graph for 4j

ICg, for PUC-81

700+

600

500

400+

300

200+

100+

]

I N ——————————
13-12-11-10 -9 8 -7 6 -5 -4

Log,, [PUC-81] (M)

ICso graph for 41

1C5, for PUC-85

-3

100

Logso [PUC-85] (M)

b Bhbdunsy Bvhions, Bichions Rkion Rhions Bt Jibinn, Jobin )
-13-12-11-10 -9 -8 -7 6 -5 -4 -3

44



CPM

CPM

CPM

ICs0 graph for 4m

ICs, for PUC-87

700

600

300+

200+

100+

0 e

43121110 9 8 7 6 5 -4 -3
Log,, [PUC-87] (M)

ICs0 graph for 40

ICSO for PUC'91

(O e i i
-13-12-11-10 9 -8 -7 6 -5 -4 -3
Log,o [PUC-91] (M)

ICs0 graph for 4q

ICs, for PUC-95
800

700+

600+

500+

400

300+

200+

100+

[ e e B Ak B B
-13-12-11-10 9 -8 -7 6 -5 -4 -3
Logo [PUC-95] (M)

ICs0 graph for 4n

1C5, for PUC-89

CPM
8

200-

1004

4342 -11-10 9 8 -7 -6 -5 -4 -3
Logyo [PUC-89] (M)

ICso graph for 4p

IC5, for PUC-93

CPM
8

100+

1 —
1312 -11-10 -9 8 -7 -6 5 -4 -3
Log,o [PUC-93] (M)

ICs0 graph for 4r

ICs, for PUC-99
800

7004

600

500

400

CPM

3004

200

1004

0+ Ty

N
-13-12-11-10 9 -8 -7 -6 -5 -4 -3
Log, [PUC-99] (M)

45



CPM

CPM

CPM

ICso graph for 4s ICs0 graph for 4t

ICs0 for PUC-101 ICso for PUC-103
800 800
700+ 700
600} 600-
500 500-
400 E 400+
(&)
300 300-
200 200-
(Jd
100+ Y 100
(O e e e [ i B e I I I
13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -13 12 -11 -10 -9 -8 -7 6 -5 -4 -3
Log;o [PUC-101] (M) Log4o [PUC-103] (M)
ICso graph for 4u ICso graph for 4v
ICs, for PUC-105 ICs, for PUC-107
800 800
700- 700
600 600
500 500 $
400 = [}
& 400-
3]
3007 300
2007 200-
100
100}
Ofrrermp ey ey
31210 9 8 7 6 5 43 APy e M P M N At e e e
Log1o [PUC-105
og1o [ 1 (M) Log1o [PUC-107] (M)
ICso0 graph for Clozapine
IC5¢ for Clozapine
800
700
600
500-
400
300
200
]
100-

O vy vy Ty Ty Tr——Tr—y
-3 12 -11 10 9 -8 -7 -6 -5 -4 -3
Log,o [Clozapine] (M)

46



5.3D-QSAR

Table S1. Statistical parameters and Field combinations for CoMFA and CoMSIA.

Field Contributions

Model q? N SEP SEE 12 F

S E H D A
CoMFA-S 0665 3 0410 0224 0900 81.432 1
CoMFA-E 064 2 0418 0222 0.898 123.484 1
CoMFA-SE 0653 2 041 0243 0.879 101243 0449 0.551
CoMSIA-S 0679 3 0402 0.283 0.841 47.618 1
CoMSIA-E 0643 4 0431 0.179 0939 99.431 1
CoMSIA-H 0523 1 0472 0371 0.706 69.64 1
CoMSIA-D 0384 7 0603 0213 0923 39.279 1
CoMSIA-A 0512 5 0515 0.249 0.885 38.650 1
CoMSIA-SE 0692 5 0409 0128 097 161.624 0.392 0.608
CoMSIA-SEH 0617 3 0439 0233 0.892 74.036 0.248 0.375 0.377
CoMSIA-SEHD 0578 4 0469 0202 0.922 76.661 02 0303 02% 0.2
CoMSIA-SEHA 059 3 045 0254 0871 61.03 0.191 0.293 0.304 0.212
CoMSIA-SED 0657 7 045 0.099 0983 194743 0.28 0.449 0.271
CoMSIA-SEA 065 5 0442 0.147 096 120.809 0.28 0.426 0.293
CoMSIA-SEDA 0613 5 0458 0.167 0.949 92828 0.219 0.338 0.217 0.226
CoMSIA-SH 0577 2 0453 0312 0.799 55.626 0.376 0.624
CoMSIA-SD 0558 5 049 0.193 0931 67.834 0.542 0.458
CoMSIA-SA 0597 4 0459 0245 0.885 50.031 0.465 0.535
CoMSIA-SHD 0541 2 0472 0334 0.769 46.684 0.251 0.402 0.347
CoMSIA-SHA 0562 3 0469 0273 0.852 51.754 0.271 0.426 0.303
CoMSIA-SDA 053 5 0505 0206 0922 58.858 0.337 0303 0.36
CoMSIA-SHDA 0524 3 0489 0292 083 43979 0.204 0.321 0.248 0.227
CoMSIA-EH 0575 4 0471 0.163 0.949 120.591 052 048
CoMSIA-ED 0616 7 0476 0121 0975 129.339 0.63 0.37
CoMSIA-EA 0605 5 0463 0.168 0948 91.456 0.587 0.413
CoMSIA-EHD 0549 2 0468 03 0.814 61.186 0.342 0.362 0.296
CoMSIA-EHA 0561 5 0488 0.141 0963 131.673 0.374 0.358 0.268
CoMSIA-EDA 0588 7 0493 012 0976 131.854 0.44 0.276  0.283
CoMSIA-EHDA 0531 5 0504 0.153 0957 111.34 0301 0291 0.198 0.21
CoMSIA-HD 0476 2 0504 0336 0.767 46.047 0.549 0.451
CoMSIA-HA 0504 2 049 0333 0.771 47.145 0.588 0.412
CoMSIA-HDA 0474 2 0505 0.349 0.749 41.769 0.392 0.336 0.272
CoMSIA-DA 0453 7 0568 0.18 0945 56.843 0.457 0.543
CoMSIA-ALL 0566 3 0467 027 0855 52887 0.155 0238 0246 019 0.171

2 ¢? = the square of the LOO cross-validation (CV) coefficient; N = the optimum number of components; SEP

= standard error of prediction; SEE is the standard error of estimation of non CV analysis; r’ne is the square

of the non CV coefficient; F is the F-test value; S, E, H, D and A are the steric, electrostatic, hydrophobic,

hydrogen-bond donor, and hydrogen-bond acceptor contributions respectively.
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External validation

The models were subjected to external validation criteria according to the proposed test by

Golbraikh and Tropsha [1,2], which considers a QSAR model predictive, if some of the following

conditions are satisfied:

q*>>05

r2 > 0.6

s3]

r—2< 0.1or

it
-

2

085<k<1150r085< k’<1.15

[ré —1r'%4] < 0.3

=1 (1= =)

)
(©)
4)
©)
(6)
@)

Where r% and 1§ are the squared correlation coefficients between the observed and predicted

activities of the test set with and without the (0,0) intercept, respectively [1,3].

Table S2. Summary of external validation parameters for COMFA and CoMSIA.

Condition = Parameters Threshold value CoMFA CoMSIA
1 q> >0.5 0.653 0.692
2 At >0.6 0.786 0.726
3a 8 Close to value of 12, 0.999 0.999
3b '3 Close to value of 12, 0.999 0.999
4a k 0.85<k<1.15 0.995 1.004
4b k' 0.85<k'<1.15 1.004 0.995
5a |2 —r2)|/r? <01 0.271 0.376
5b |2 —r2)|/r2 <01 0.271 0.376
6 ré — 12 <03 0.000 0.000
7 2 >0.5 0.423 0.347

q?and r%est are the same parameters as listed in table 1; ro> and k are the correlation coefficient between the

actual and predicted activities for test set and the respective slope of regression; and ro'? and k’ are the

correlation coefficient between the predicted and actual activities for test set and the respective slope of

regression. 1’m is the 12 metric.
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Table S3. Experimental and predicted pICso and residual values for analyzed compounds

according to CoOMFA and CoMSIA.

CoMFA CoMSIA
Exp. : : : : . :
Molecule pKi(M) Predicted pKi (M) Residual Predicted pKi (M) Residual
4aR  6.409 6.459 -0.05 6.500 -0.09
4aS  6.409 6.534 -0.13 6.548 -0.14
4bR  5.440 5.762 -0.32 5.546 -0.11
4bS  5.440 5.668 -0.23 5.442 0.00
4cR 4902 4.960 -0.06 5.046 -0.14
4cS  4.902 5.089 -0.19 4.928 -0.03
4dR  7.234 7.115 0.12 7.381 -0.15
4ds 7.234 6.699 0.54 6.921 0.31
4eR*  6.096 6.083 0.01 6.215 -0.12
4eS  6.096 6.093 0.00 6.022 0.07
4fR  6.165 5.965 0.20 6.211 -0.05
4fS  6.165 6.179 -0.01 6.034 0.13
4gR*  5.840 5.912 -0.07 6.008 -0.17
4gS  5.840 6.157 -0.32 5.718 0.12
4hR*  6.071 5.950 0.12 6.134 -0.06
4hS*  6.071 5.861 0.21 6.192 -0.12
4iR 6419 6.674 -0.25 6.517 -0.10
4iS 6419 6.567 -0.15 6.561 -0.14
4R  6.539 6.471 0.07 6.694 -0.15
4jS  6.539 6.602 -0.06 6.551 -0.01
4kR*  6.395 5.767 0.63 5.567 0.83
4kS  6.395 6.241 0.15 6.468 -0.07
4IR*  6.796 6.779 0.02 6.965 -0.17
41S*  6.796 6.829 -0.03 6.486 0.31
4mR  6.607 6.510 0.10 6.533 0.07
4mS*  6.607 6.270 0.34 6.575 0.03
4nR  6.815 6.273 0.54 6.565 0.25
4nS 6815 6.973 -0.16 6.793 0.02
40R*  6.012 6.083 -0.07 6.327 -0.32
40S  6.012 6.275 -0.26 6.044 -0.03
4pR*  5.659 5.920 -0.26 5.780 -0.12
4pS*  5.659 5.998 -0.34 5.693 -0.03
4qR 539 5.040 0.36 5.310 0.09
4qS 5395 5.534 -0.14 5.415 -0.02
4rR  6.775 6.655 0.12 6.835 -0.06
4SS  6.775 6.922 -0.15 6.659 0.12
4sR  6.886 5.322 1.56 5.449 1.44
4sS  6.886 6.579 0.31 6.805 0.08
4R 5.125 4.840 0.29 5.034 0.09
4tS  5.125 5.155 -0.03 5.088 0.04
4uR*  6.567 6.333 0.23 6.637 -0.07

49



4uS*  6.567 6.456 0.11 6.083 0.48
4vR  5.660 5.863 -0.20 5.602 0.06
4vS  5.660 5.896 -0.24 5.730 -0.07

* test set compounds.

Applicability domain calculation

The AD was evaluated based on the simple standardization method reported by Roy et al.
[4]. First, each descriptor "i" for each compound "k" is standardized (Si). Every compound must
have a maximum value [Si]maxw < 3. In the case that [Sima® > 3 and its minimum value [8i]minw < 3,
then the Suewty parameter must be calculated and has to fulfill the condition: Snewi = Sy + 1.28 *
05, Where Sy is the mean of Sik values for compound k and as, is the standard deviation for such
values. The software 1is available free of charge on the authors' website:

http://dtclab.webs.com/software-tools and http://teqip.jdvu.ac.in/QSAR_Tools/.
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