Supplementary Materials

"H-NMR, "*C-NMRs and Computed properties of HR48-HR65

Anti-glioblastoma effects of phenolic variants of benzoylphenoxyacetamide (BPA) with
high potential for Blood Brain Barrier penetration.

Joanna Stalinska®, Cecilia Vittori®¢, Charles H. Ingraham V2, Sean C. Carson?, Karlie
Plaisance-Bonstaff®, Adam Lassak®, Celeste Faia®, Susan B. Colley®, Francesca Peruzzi,
Krzysztof Reiss®, and Branko S. Jursic*®

@Department of Chemistry, University of New Orleans, New Orleans, LA 70148, United States;
®Stepharm lic., PO Box 24220, New Orleans, LA 70184, United States; “Neurological Cancer
Research, Stanley S. Scott Cancer Center, Department of Medicine, LSU Health Sciences
Center, New Orleans, LA 70112; dDepartment of Cell Biology, Faculty of Biochemistry,
Biophysics and Biotechnology, Jagiellonian University, Cracow Poland; °Department of
Biomedical and Clinical Sciences L. Sacco, University of Milan, Milan, Italy.

*corresponding authors



"H-NMR(DMSO-ds) Varian Mercury 400 Plus

029°1T

BEE-E

o%
HR48(PP98)

0,0

4
LY T —
08y Z— )

¥00°0T

€18°0T

ppm

10

11



1SC-NMR(DMSO-ds) Varian Mercury 400 plus

A

I
P{

o

00

HR48(PP98)

O

625 6€—
LEL 6E—\
A P e e s
yoT 0y —/ /
zLe ov —/ /
ogs or—/
6£9 °8TT—\
\
888°02T—\\
N

VEQO TICT —
gcevetl

\ N
080°S2T —

756" 82T -

W
0v0°62T
861 °6CT —

€€V " 0ET
0€9 "TET—/

/
/

8Lz zZeT—/ —

LT9 " 9ET—)
#/
. /
L6V LET—]
TLO 8ET—7
998 8€T

€0 6ST

PP 6ST

€EvZ eLT

9TL €6T ———m

I { l"rﬁvj

it

[[ll[[!llf}lll]]|¥l’|{!ll

180

28 P51 Rl s 2 || =TT

T I].I T T ‘I I B P s R P | e I o

FE Al |- Pl
40

T

‘I

120

[T T 3

P

200

ppm

20

60

80

100

140

160



wdd g 4 € 14 ] ° L 8 6

ﬂ amn_n_vmﬁ__._
‘ :

sn|d 001 AnaJs|\ ueueA (€10a9) HIANN-H,




"H-NMR(DMSO-ds) Varian Mercury 400 Plus

I 8
L
0,
—
T09-T ; E
1 |
— ™
6LY T—M8M— ——— i
— m
" e - S 77,—';.4)_) I
e Ir
-
s
— <
I L
@)
L
g 09L°9 -
Z-L n_ 6LL'9— \\-. r
66L°9—\ \ -
O o zz8 9 —
5 zZv8 9 — N
- 01679 i =
o v — =~
I - |
3r
o/ - o
O — O)
1606 ————— N L
O e

0S6°6

.04

L
.96

0
2.082.00

gy
4.00

]
1.03 2.08

.97

I7J



6°9 0°L T L 'L €L VL S'L : : 6L 0°8
[ |

H\M L E 1 M 1 A _ (VI T T TN __

| | | ] et | | | 1 | ] 1 Ll 1 g al vy 4 | | | * 1 | | i !
A = g .,Ha»ﬁ./ \.??:ieéa g L.J.é.f.{é.fﬁ \7; R A R A Vo T TS i 7 ;\é\ra.;.,,, I
f ,\.i_ \ A | LA i ,_v | n [
WA Y fi
1 |
r\ :i i_:_ ,,_\;
IR 1 I I J“
[ f U | i
E | | y !
NN
| | | m )
1 | ||
3| 2| i ||
o < | o |
EX e | &
| o | =]
@ s 3
3 . ° 88
@
N

|

L
2o
R

0 T
(66dd)6vdH ® ]
P A LT
zﬁVNo 9 E

O

sn|d 00% Ainaus|y uele (°p-OSINA)HINN-H,



wudd 0z (0} 09 08 00T 02T o%T 09T 08T 002

|

g 9 1 ! i S | ) |
i e e i T ﬁ.zaséﬂj_ﬂ,.‘i.:ﬂﬂ. IO IS 1 Y _ia_"aﬁis_ia‘;g LA G b LT g
{ 3 P ] 1 b 1 . W |

) i [ s TR
A_..,s.i.__..M:i44‘....4.,.._,_,_..:_5..::.—.,_,.,_,.:; kit ot A At e Ak

! N L T g g i
| ! |

T08 €E6T

/
J/

&
ﬁ o
A - = =
bW | w [ [
© ] N ~
o -] ® =
Ll [=} ..M9 ® 5
> ® > I ~
S _ a N | e ” N
b N o - L
i N ] IS
) & =3
~
[ - @
N © 5
o LW
. ~ o N
o o
IS S o
© ©
o

%

IS%°GTIT

08G°6TT

_/—~

O
(66dd)6vyH
W A L
ZJWNO 1)
O

sn|d 00t AunaJs|A ueleA (°P-OSINA)HINN-Dg,

A

| |

i i
B oRoR R RR R
HNNNDWW W
[ER T - N S S N
W N R OW SN
S O KR N ®Oo o N
Uo Lo WY e o



(408" 00°T mm 0 wo 4 00°'T 96°0
mM ] ﬁ : 4: r .f
wdd A € ¥ S 9 L 8 6 0T
_ | 1 I J _ 1 _ 1 | 1 * | 1 1] | | 1 | 1 I | h 1 1 | 1 1 1 L ~ | 1 o L

_ _
o 7
| ll ,
N |
_ _ ul _
] | | .
a O ‘ Il »
4 S il [ (I~ © -
3 [ ». , 3 =
B 3 = Inl 8
N ~ | | ; o
o o -
. | I <
IS o | | | |
o h | I
© % | il o o
1 |
LS T
o [LL&] La
5 ~ o~ ar
"~ e N7 o
o R R, )
o 2N . U g ¢n
c W o0 n © w
[ o0 w
N

O
aor_n_vomm_._
| IO/@\ Jk O O 19

snid 00¥ a:em_\,_ ueleA (°pP-OSINA)HINN-H,

S09°T

i




13C-NMR(DMSO-ds) Varian Mercury 400 plus

G87°62

I
O
Q 8Lz 06—/
— 965 0v—/
o .
o
o
Z_I m
g
(T
(14
© I

7507621
166 62T X

oy

0y 18—

68T°80T—
0TF TTIT

|'ll1lllll'|

T6L TTIT

829°81T

0EF " 0ET -

TE9TET
9%Z 2ET

8€9°9€T—7/
206 LET

6887 6ET

6987 LST—

89G°6GT

2LO"2ZLT

L L L L L B LU B

669°E6T

ppm

20

40

60

80

100

120

140

160

180



—

OH

HR51(PP12)

O

O
Cl O
7(“
H

08L°9—

e

'H-NMR(CDCI3) Varian Mercury 400 Plus

8T8 g

\
£08°9—\
£ N CH———— B o o
vsowﬂ\\‘
092" L e o o
vZE L —)
9vE T L—\
ovr L — B =
Loy L—/
LOL™ L—\ E
sZL L—) —==
7 of
ooL'L—/ /
18L°L—

J/‘\\I

ppm

0.76

)



86°T 80°¢ 00°2 S6°T SO T 70°T

(= 1 ' E: L 1 = ,v._.; ﬁ.—J |

wdd 9°'¢ 8°§G 0°9 2’9 79 9°9 8°9 0L ¢’ L A 9°L 8L 0°8 2’8

| y ) |
coc bt b e oo e b beren b e B b e s b b b b b b vt et b b bennn by by

St T G N G
|

Y SN
mm #

0 % w

(2Ldd)LSHH
L

Io o M

T8T°8

o
| 4 P N}
ES Al 27 |
D ~ w w |
3w > 8 & .
S g .
o © S s o L |
w W o - ~ q ®
= o . P
o - )
- o N o
~ -
< Qg
=
N o o
o <
=)

sn|d 001 Ainaus|\ ueleA (51Dad)dINN-H,



€0°2C ¥8°"L8°0 29°0
9 ﬁOi.Jm h r forhh } == 1
z € v S 9 /A 8 6 0T
k L 1 1 x_ bl i RPN _ 1 L | 1 | | _ 1 1 ) [— _?.}.f...xr_ 1 * I I L 1 ﬁ 1 1 _
Y W I
| |
O : 5
(921dd)ZSdH -

vig L—
090°6

GZL 9 —
Tyl

\

A\
A
I\

v
N | ,_
*HO

_
,ﬁ \ﬂ ﬁ ~

~ ﬁ ~
= o 3 ~
L o EP - H
BN 5 a0
O Wy e ®W
L o o

w0

LY “C—

SN

d 00 Anos\ ueLEA (9P-OSINQ)HINN-HL



€0°¢ T0°2 ¥8°T 00°% L8°0 L6°0

qzL’9

1 ==z | e O i | =3

|

©
o
o
o

w th_n_vmmm_._

sn|d 001 AunaJs|n ueleA (°p-OSINA)HINN-H,

BEL 6 —

ZOT L —
€2T L —
895°L
065°L
L89"L—
0L L——
6TL L—
oL L-
S



1SC-NMR(DMSO-ds) Varian Mercury 400 plus

5] £
5 % 256°02 — —
80€° 62— — =
—
(Te) ZEE 66— : 3
e N~ TS 6E— i
ZSL°6€ A F |
<« ) \ \ X * |
o o g S -
8sT oy —/ /o £
/ / g
ﬂ. sogov— F1
N" 8LS 0y —/ F
2
@) | i
1€z 28— — - 3
s [
66T GTT — [
8Y6 6TT — B r
9£5° 12T E_
882° 62T — \
¥06 " GZT —, {
e S —— 1
891 82T — e I
990" 62T — 3 —’ EER - lj
g8z 1eT—/ / [
/ /
€oL 1eT—/ / S S . I Y
V= =1
ThZ 2€T— 2
/
167 95T —/ t—
659 LET—/ /— = e —ti
09€ "GP L -
ove " 8ST B
$-
b 3
38
¥
¥29 "TLI H
il
-
C
E -
-
-
Z8L E6T B
0
—

ppm

20

40

60

80

100

120

140

160

180

200



7))

2 L6SE

s 5 ()3

o Q 8
o z- ¥

< o &

E\ a’ €86 €— )‘*:'—_/\‘
S o |
O T

| -

5 &

= o

C

S (D

| -

(4V) !

> o

—~ ‘V

= |
O i
O J
2 )
= e
M)

N

m TZT°6 —
=

<

I S0P 0T ————— /\

%

ppm

10

Lr Ll l]J

0.90
1.99..01

Ly

L

071

o

.00

1.94
4.00

.80

.99



G96°9 —\
cL6"9

986'9——/

€669 —'

LOT L—
62T L—

€967 L\

V86 L —

§89 L

6TL L—

SOL" L —

vl L—

849078 —

g90°8—/

TCT 6 — =

O
(e8Ldd)SSHH
P A U
Z/:VNO }0)
O
0

sn|d 001 AdnaJs| ueleA (9p-OSINA)HINN-H,

TO'T 06°0 66°T ¥6°1T 00°¥% TL°O 66°0 08°0
HLI.A ﬁL.J _.LIA T%J = —LJ | iga ﬁill_!i )
wdd 0L S°L 0°8 0°6 0°0T EHOT
1 | * | 1 =i | L ] e .|:\ i )ll R oo s licmmrams oo s mrnlies o i eer 7 1 1 L 1 1 1 7 1 1 _
(!//) ,_\\l(/, | v_‘\.f,..,_’ ‘_\ /;,.., _,\ .,, H‘ ,.( It /,f \..\ : // \.\\
l J ] . | [ Y
| i { | | |
| r I I I
i
W -



13SC-NMR(DMSO-ds) Varian Mercury 400 plus

€0g se

Cl
OH

R53(PP183)

O
@)
XMN
H

ROUS
H
O

SYT'0ZT— 657"
¥6€ 02T —\

911

l!lllllil

8v8 22T
19V b2T —
962 LZT
990’62Ij/ﬁ~m —_—
Loy TET— /
£0L TET—/ / / .
L9z zeT—
5 A
Zey 9T —
869 LET—/
Lzg oyt —/

679 °8ST

PY0°2LT

TBL E6T

L L I B B

[! L Y I II[ TTT

L) il T A T Y

160

ppm

20

40

60

80

100

120

140

180

200



Cl

"H-NMR(DMSO-dg) Varian Mercury 400 Plus

ELSTE

ﬁ

O
HR54(PP184)

0189 —,
\
189 —\
1E€8°9 —)
9£8°9 —\)

ppm

.85

Ls8 9 — i

z9s 9 —/ _J

tsowﬁf';

€0t L—/

6EG L\
T95°L A
099 L/ e ———
I89'L'—*"///7
069°L— /[ ygg-1 /)
ZILL— 905~L..../

O

\‘LJ

; .
H  OH
ﬂ

W
1

1.97

i
4.00
0.85 1.91

|
LI‘

10T 6 e




S8°'1T L6°T 16°T 00" % S8°0

£€6°0

-t ) — ) ) =
wdd 0L 'L VL 9°L 8L 0°8 2'8 V'8 9°8 8°8 0°6

cena bt b b b b b b b s by b b b by b e b b b b b b Lo ey
) Y i N Vo o R S R A e e T, = e - <

\ , \ \ __,\ / / ; _ ,,/,7 ,,‘,\\
TR |
_ |

| . ]

7 L I (¥81dd)vYSHH

2EE| N g | Ll HO H O O |
L ﬁ I 8 8 N .
D L o ©

sn|d 001 Ainousiy uele (°p-OSINA)HINN-H,



Cl

OH

(5 i e i

éI!T[TII\IIII\\1!|1]VFI‘IIII|T[1AFII§

Ti[e(lll!l’l||llllli

(7)) —
3 g €02 62—
—
< 690765
Z-T o g
Q (a sz 6e— \
O o 68y 6E—  \
o —~— 669‘62»/
ﬁ- 606°6E—
o m 6TT 0% —/
I o m 6ze oy —/
— @)
GJ O o
W — O
L
09T SLT—
CU 992 6TT— \
> £50°02T — \
865°22T—\ \
OLT STT—\\
\\
ez N 029 82T —
O €50°62T — = = -
U 962 T€T =
1 ¥99 " TET— f
stZ ZeT—' /-
O oge oeT—
szL et —/
(D 660 6V ———
DE pSL"8ST
v
m 166 TLT ——
1 .
O £T6°€6T
~

Vl‘illl|;3

T

T

IIII[]||1|II111!

ppm

20

40

60

80

100

120

140

160

180

200



€0°9 o.H.N.w.H mmo.om.v ¥8°0 L6°0 78°0 LZ'0
™ hh Ak oA - ——
wdd T Z € 14 ] 9 8 6 0T 1T A

w 1 1 I | i | I i | _ ! l 1 1 i | | | 1 i | 1 1 u I ! Jec sl 4 1 | 1 1 _ 1 1 1 1 | I . L L v L I 1 I _ Il 1 { | * 1 1 ! 1 ﬁ 1 | I I

|

_
,_

|

Ji
1

(82Ldd)SS¥H

SiNene!l
ZJWNO o)
@)

H°0D

668°0T

SEG'S%

SIT L— —

PT6°9—
LET L——"
o

TLS L~

oss's-«/
€56°8—/
9¥T 6

/ /
/
~//

165 L—
v09°L—
689" L—/
oTL L~
teL-L—/ /,/"
evL L—/

ST9 ' T—

sn|d 001 Adnats| ueliep (9p-OSINA)SINN-H,



0T"T 26°T 66°C 00"V ¥8°0 L6°0 ¥8°0
wdd S°L 0°8 a'8 0°6 G°6 0°0T S°0T 0°TIT
I ! I | | I I I | | S | 1 I I I _ I [ EN (| | 1 | I I f I I ] | I I f
l.l:f/. \.»ly N R e \ j @ G R AR R AT vl/, __,.\!.l GRS Z2as \\t Gid
f | / \ | | // \
| | H /

¥T6°9—
G€6°9—

STT L

LET L—

—

668 Q===

085 8—
£€65°8—/

TLE L—\
evL L—'

0TL L
TZL Lg

T6S L—\

709" L—
689 L—

I (8LLAd)SSHH |
e asl
Z/:VNO 5
@)

H°0D

sn|d 001 Ainausiy ueleA (9p-OSINA)HINN-H,



13C-NMR(DMSO-ds) Varian Mercury 400 plus

CO,H
OH

o 182°GT—
Z-T N~ 90€ 68—
9TG 6€
« : A\
O n_ szL 65—\
GE6 65—
ﬂ. syT ov—/ /
N . 5
m SGE PV —/ /
O 7o} g95 ov—/
O -
200 GTT—\
SL6 6TT—\ \
696" TZT —\\ A\
S00°EZT—Y\
LIT 6TT— N
09L " §gT —\ T
VEE LT — =
6L0° 62T —
962 TET— '/.'
/ /
€0L TET— /
92 €T — 7
¥ ]
8Ly 9eT—/ /
659" LET—/
LYZ 2ET ————————
028" BG T
S05°L9T
266 "TLT
G6L°€6T

ppm

20

60

80

100

120

140

160

180

200



CL9E T

A ns

N L

T O n

Z L

o |

Z- O ||
-

O o |+

&-

o @ |

m,

L |

O

Cl
.
. -

"H-NMR(CDCI3) Varian Mercury 400 Plus

STV 0T J L

ppm

Wy
1.00
3.002.06 2.06

wy
2.06

i
0.89
03



90°2 00°€

68°0 €0°T
_|_|_ ﬁw\L’J ww\L!th | LIJ _.|‘r.|, e | J
wdd T Z'L €L VoL S L 9L L L 8L 6L 0°8 I°8 Z2'8 €°8 '8 S8

| M
| 1 |
_ { i ;: f\
| ;i -
.H | hl :
- € 5
ok _ 1]l L (081dd)9S¥H
| I | & H
o | ‘oN N
Iy h AL Q 0 0
P R Lazigrazs o)
TTes 38" 1°%3 HO

Snid 00% AIndJs|N ueleA (510d0)HINN-H,



13C-NMR(CDCIs) Varian Mercury 400 Plus

OH

O

o
900752 —
o
-
(Lo
O 80L°9L—
€20 LL—F
O s/ ___
Ve 0ZT— 9897 STI— —
€L9°82T— TGV T0CT—
050" 0ET —)
V6T OET—\
S0Z TET—  \
6L6° TET— -
czyr-zer— /
storeet—//,
z9g seT—//
yI8 86T —
586 1ST
018" LST
956°2LT
¥ZT V6T —

)

L U L

I\lf!\!lf[

T

[ | | ["!"7“1“("[ T

T T 1
140

T

{3 I

L L L L B B B I R

200

ppm

20

40

60

80

100

120

160

180



gL' T—

Cl

'H-NMR (CDCI3) Varian Mercury 400 Plus

oot
— 7;7‘%
e
)
N
)
=
AN
(o]
Z-T E
O & LLO'AL \
O m viz-L
L

8

wv
L]
S

08T TT— _tj

ppm

10

11

ter
4.012.06 2.22

1

()

6.00

.00

.06

1.18

.03

.98



'H-NMR (CDCIs3) Varian Mercury 400 Plus

¥8T"9

LLo L—,
660°L— \
Z6T L —\\

66T L—\ S————————
yIZ L }_—

12T L- 4';’!—
652 L—'
LYY L—
89¥ L —/
999" L—
ZLY L\

= s
— = -
o S

0TL L ——_

wee— /0
g5 L— /
viLL—'

—

PO9S8— e et
seore—" T

HR57(PP182)

08T TT— —_——

N

ppm

6

10.5 10.0

11.0

T
1.06

L [T —
.2103 2.06 1.18.22

=y

4



13C-NMR(CDCIs3) Varian Mercury 400 Plus

OH

Sv0°ST

NO,

HR57(PP182)

@)

Cl

IIY'I|X|]'|!\!I\II

289 9L
L66°9L
TTE LL—
e
ote z8—/
T€9 TIT—
VE9 " 6TT—, \
9667 €2T— \
6T8°€2T—\ \
06T LZT—
099°82T—  \
962 TET— \
T2 TeET—\
0L0 ZET—
Iv6 GET —
L o e e
yI8 8ET
656" TST
19€ "8G T e
69€"ELT
TOL ¥6T

|1\ll[||l|?]l“(

40

I;I\II|IIII|!FIIQ(11

L L
180 160

200

ppm

20

60

80

100

120

140



R A_\\, [ J‘ i JQ% W v

|
| S
| S
= 2 = s
“ = 5 (=3
17 ,.\.\\ e &\hﬂ\ _ ~ o
. T 1 7 2 8
| P A [ 1 S @
o & I & Aﬂ Y 4\ ﬂ [N ) o .l.
w2l a9 NS by
BFaPoa,NS 600w w
o IO - - 3
OO0 wuw o[ N ®
WL W ® ©
®

ZLE € —

. O
(€21dd)8S¥HH
A QU
c Z/:VNO }0)
O
OH

sn|d 00 Ainais|y ueleA (°p-OSINA)HINN-H,



80°¢2 €0°T S0°¢ 00°21T0°¥% €6°0 s0°¢
"‘.I_xJ ﬁ.._.J axlrJ TPJ QLJ — 1

-~
E6T L—

I
] .,_ i i
: ©
| ° 5 e o 7 4 -
(-] . I .
[ a8 3 o _ : :
| 3
oo [ %
o
D e \K
w ﬂL_
w
o w il
o &'
<O
o 9 -
® o
w

0
i} (€21dd)8SHH
SR
zﬁVNo Ie
@)
OH

sn|d 00 AInaiajy ueleA (9p-OSING)YIANIN-H,



1SC-NMR(DMSO-ds) Varian Mercury 400 plus

g

HO

O

\
H

O

Cl

965°62—— —
6EL6E—
5£6°6€
sy ov—/ / y
y /
sge 0y —/ o
96" 0r—/
¥I9 18
™
-
o S8% LOT ——
w"' 99T €TT
m‘: 0L8 6T
81§ LZT—
.- 990621 \
SLS 0T

@)

069 "TET— /

/
€16 " TET—

{rl»r]lrlr|x[}u‘f¢zw|rl'«1w1w|[;1

TOL 9ET—F
TVG LET—
169 €6T——  ——
687 65T —
9ZL ZLT —
SE8 E6T

LN L L B

T

II‘]ITITII\I‘T{

ppm

20

40

60

80

100

120

140

160

180

200



n
0_3- £85I - ‘%
O ) =
g ssv:‘v—fﬁ' %
>
Oz

< O

GJ -

= 5

- —

® Z-T ‘I:

§ &

© o

> 4d 8w

~ AN
(O I Z0E°9 — =)
3 OF e
I %

O o N
%’ T
o ol

¥ O

2 906°8

Z LPT 6 J
' |
‘_I 699°6— e, __;W

ppm

.00

Lt
0.88
0.94

Y
1.98

iy
2.07
4.10.92

.94



6ST 99—

I

GOT 9\ ig’)
— e~ s

8T°9—
Let o —/

20€°9—
80€°9

0.94 0.88

b

V
+D

6

7.0

1.98

7.5

e

O
O?&'ﬂ
H
R59(PP171)

CI”
o H
T

9068 —-

G99°6

"H-NMR(DMSO-ds) Varian Mercury 400 Plus
; OH
OH

4.182.0D.92

q

J

—

i

5, -

|




809°T

g:
&
L

|

HR60(PP181)

O

A

"H-NMR(CDCI3) Varian Mercury 400 Plus

ppm

6.00

0.%.03.01
0.92.071.23 2.06

0.95



|
BET L— |
YT L— A /
05T L =
29T L—
Lot L—/
€0V L— 65T L~

LSy L—) = —

if
190" L—//7
- /‘/,’/

/

LZO‘B—‘/ /l# C‘;\\‘
Sv0 8 —/
—
F
Z-TIT 00
F
@) (a
(a1
S
o ©
14
L

Cl

"H-NMR(CDCI3) Varian Mercury 400 Plus

ppm

Heai2

8.0

LjAJ

8.2

L —
2.06

R

e

L e

0.97 2.07

.01

.23

3.02

.93



13C-NMR(CDCI3) Varian Mercury 400 Plus

O

Cl O
\
H

HR60(PP181)

O

[014 34

G69°9L S

€20°LL T
8EE€ " LL—
9TL T8

S9L 6TT—
606 6TT —
L20° 02T —
ELL°STT—
928" 82T —)

9€0°92T —

€07 92T ‘—\

£€8L° 92T — >

€€9°82T—/,
£88°82T /
ez et —  f

ZLS TET—/
oLo zeT—/

i
8LO VET—
086 "SET—
CZL 8ET —

8vE "8ST —

LIS CLT

OST V6T —

3,

Tl ‘Tr* FT

ni Tﬁ“,""r R

1

TIII!}i!VIY{[

200

T

ppm

20

40

60

80

100

120

140

160

180



wudd T 4 € 14

| i N R R oo Bt sl v o il e 98 ] 4 i 8§ K f I L
4_\.

o

P O I P ([ L L .:\51 L ,mj‘j,. _\\T ?_ﬁ__‘\;‘._?:} {
| | \| 3_ | 4_ |

| :omn_n_:mm_._ i

snid 00¥ >._:9_m_>_ cm:m> A@_u-ow_\/_ovm__\/_z-_.:




18SC-NMR(DMSO-ds) Varian Mercury 400 plus

HO

O

Cl O
7&”
H

9¥8 GT ——

HR61(PP201)

O

€626 —
20§ 6E N

TIL 68— "\ \

zeT ov— /
/
zve or —
/
6€5° 0¥ —

88618 —

VEL OTT—

%96 8TT— L
0vZ 6TT— \ \
oLz zTT —\‘ ¢ \

29T €2T— A\

TCG 98T — N

€12 82T —\\

¥8E "8CT — -

260°62T

vsz’ost»—;/ ’ ———

069 TET—
810 2T/ ot e

7/
695 21—/ //
veL 9eT—//
¥SSLET —

TYE IST

SE6 68T —

¥88°2CLT

8¥8 €6T

20 ppm

40

100

120

140

160

180



VLT S

sZ26° 66— ——— —

)
3

/\

S 2 ‘;:7,’ P

H-NMR(DMSO-ds) Varian Mercury 400 Plus

I €8y T — ——
O !
i
/
‘f”'/l
_ TG .-1:“_‘15:,1,_\; N
& \
Z-T O
<
e Q.
o
N
e ©
(04
O I
BET'L—
o sST'L—,
o

ppm

10



13C-NMR(DMSO-ds) Varian Mercury 400 plus

OH
O

cl 0
'T‘
H

3

€97 6€— \
099"

o8
080"
062 0v — /

$08° 19
—
T2,
2 6vS T8 —
N’
L LOT — o
m 8TL LIT— \'\ = ©
\ \ ]
9P BT T~ \\
- £0L° 22T — Y. e

260 S2T—\) \
A

A\
O 6027 GZT—\} T o
A N
907" G2T
3\? - N
9TV "92T —
070 62T —
LOZT DET
5 s ol s e
69T TET 7 /
059 "TET — / e
/
082 geT—/ g
299 96T —/ -
¥SGTLET —
L09 " LET—/
§0% " 2§T —————
=
,7-_' o
968°65T————— x=— O
= 9
9VT ELT
o
[o0)
Lo
G6L €61 =



¥0SD'C $0°T

vE'9 66°00°Z LG69D°S =05t
& A hhrh bk non
wdd T Z € v g 9 L 8 6 0T
1 2 (P | 1 _ | | 1 _ | Il Il _ L 1 | ﬁ 1 L | _ L ] I I | | | ; Il 1 | | 1 | ”
W B T RaYemY Tan'en
| ., I i W |
_ ‘ _ 4”
| | ﬁ |
W | A
. |
| W _
H 1
i 5.
A\\: 0T | i
cazfpmEcEaaITN]
o EFEENN
HO (961dd)E9YH o )
2
N
| O fo)
) o)

sn|d 001 AdnaJs|A ueleA (°p-OSINA)HINN-H,



I|_\; | ] '} _v I 1 1 ﬁ I 1 1 __:_ 1 1 _ L | | 1 \_\ L | _ 1 ] 1 | 1 \— 1 | L i} ~ Il | | I _
\ ,, | / / \///.,\\7/ ‘\ \ \
| ‘ [ J | ,HD _,1\
,f \ _, , K_ | :TA ,
| | 1 I
V_ * ,, ) % , :. |
|| | HIBERAR
; | :: h{;;
\| [ .
L W f : : i ,;n
1 Al , J:_Q., © .
5N P &y Ll
o 3 B L
= 1 ° | |
o ~ v o _
8 8 L »
0 it (%
: : e
L
(961Ldd)S9¥H o ! )z E
3 8
HE I
s |
3
N

% ip0a.

sn|d 001 AnaJs|\ ueleA (°P-OSINA)HINN-H,



1SC-NMR(DMSO-ds) Varian Mercury 400 plus

OH
|

Z-T 8 €627 6E—
O N 20§ 6€—
TIL 65—
E Z‘EG—ﬁi‘—*}-”/\,
zetor—  /
o & zve ov —/ ,
™ Z65° 0v —
({o)
14
- -
@)
6v5° 18
©)
S70°G0T—
0T9 "8TT — \
960" 6TT - ‘g«
SLE TTT—
TIL PET
¥YL 9ZT
ee8 8T —\\\
£60° 62T — \
) \ \\
€907 0ET—\ \\\
662 0ET \ \
069'I€I—\~
6ZL TET — P M —
son‘zsrw—/
90g 2eT—/

628 GGT

8EL 66T ————

v88 ZLT————

8¥8 E€6T

)

bk i s

1 4l

ppm

20

60

80

100

120

140

160

180



99~

|

|

N

v8y T—

"H-NMR(DMSO-ds) Varian Mercury 400 Plus

HR64(PP179)

1

cosiigs e et \e s oREE s

8T 0T—

ppm

!
6.00

7
L

3.0095.08 1.94
2.930994

Lyl gty

U.yu

10



"H-NMR(DMSO-ds) Varian Mercury 400 Plus

O

Cl O
I
H

260 L—

690°L—
vLO L—

ppm

94

2.93 1.96

1.79

.00



fl\\|![|¥i'|“7‘

R O T P T

;‘II\|||I|1

100

120

!TI!\[\F

T\‘[:

S62°62
—
Q 992 6€—,
: \
9LV 6E
c ) 989°6€ — _\\ \\\
\
968°6€ — A—,/Eg_ﬁ‘
o 90T 0% —/ i/
ﬂ- N ote-op—/
N~ 925 0F —
E Z-T
<
— O ﬁ
O o
= L& 06€ " LIT—
ZOL 8TT—
A\ \
m 0Ly TCT—\\ \
LZE GTT—— \ ;
> 9£8°92T—\ \
€6L°LTT— N
e N ) 658" LT\ \
A\
© © e, | —
U LT0 62T
LSV OET
. 96V 0ET —/ /
TT9 "1eT—/ ‘/’ / 3
€62 21—/ /
819 ceT—/'/
LSS 9ET—/
2 82s LeT—/
D 896" 65T
S
Z86°2LT
1
O e
-~

|1!I]II\|I|

160

L I I

140

180

200



HO
O

Cl O
\
H

HR65(PP197)

SYT L—
. \
LOT" L\

£vT L

O tsz'/_f
6L2 L—f =
zezw—/ﬁ
ztz'L%/»’i

ose L~/ gf

s96 L—4f /

"H-NMR(DMSO-ds) Varian Mercury 400 Plus

68T L—\

£€T9°8—

Py . :_
6LY°T— -
g8y z—/

T6E £ = e e = e

EIL 0T —

N

—en
T e 2

I

)\

ppm

7
'__Ju
1.082.06
5.2002 3.06

P

10

E_hrgl

0.51

11



90°'€90°'¢ 2080°DO"S €6°0 ¥0'T

e W e s ™ =
wdd L 0°8 '8 0°6 G'6 0°0T G0t
il 1 ik m | 1 L _ _l fl\v_ l\llk ‘;\l»_\l»irxk — I I — | L ‘11_|1|11<\111‘4‘l 1 I L | I w | L | Il | 1
Y0 D I I ~
1 i1 _ ¥
I I
I 7 D I r
T |
N |
i | | |
| Xl | ! °
| _ I | u
| .7 e
Il M
| |
| |
|
[mtl |
| _ |
I .
J m
ﬁ ®

(261 dd)S9uH 0
enel
ZJWNO o)

(@)

OH

sn|d 00+ Adnaus|y uelieA (9p-OSINA)HIANN-H,



Cl

1BSC-NMR(DMSO-ds) Varian Mercury 400 plus

O

552" 52
Z05°6€ —
ZIL 68— \
zetov—  /
zveoy—/
—
N~
»
F
o z-T Q&
. a
@) rey
o]
§
£€0°60T —
Y6 9TT — A\
112021 — \
686 £2T— \
685°SZT—\ \ }

\

\
Lz 92T\ \

\
OLS " LTT—\\

\
6¥9°LZT—\\

992 82T

6L0° 62T —,

9T ‘rst;-/[ /
6TS TET ol Pa—

/ / //
9TL TET— / /

/
90g-zeT—/ /7
9zr9st—J/ e o =
69 Let—
LEL 9VT—

9L9 "8GT —

8T0 2L -

!ll![;!l‘l|ITIvI]11VV|IYY

2287€6T

[T T T T T

ppm

20

120

140

160

180



ne¥egy
HR48 (AP1 0)
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cl 7%& /Q\

DH2 3

o o
HR59([|;H2 4)

"" ‘%J@
DH2_5

OH

HO
o) ];j
cl %'T‘
H
HR58 (DH2_ 6)
OH
CI OH
DH3-4

OH

CIH3 5 /©\OH
c' %@

TH234

“" o j@

H236

’ ‘ o
TH246

i ﬁl”
C|O><J\N OH
H
TH345
(0]

OH

Scheme 1. Structures of hydroxy only N-phenyl BPA derivatives



HR48 (AP1 0)

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
T0 2.88 | -7.07 42.67 43.73 | 551.01 [ 11147 |3 0.20

ClogP 5.79 0

ClogD 5.79 0

MW 393.86 | 0.76

TPSA 55.40 1

HBD 1 0.83

pKa 12.76 0

CNS 2.59

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
(0]
XN
H OH
HR49 (AP1_2)
Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
T0 4.53 | -6.61 43.28 43.75 | 561.60 | 113.45 | 4 -0.15
ClogP 5.49 0
ClogD 5.44 0
MW 409.86 | 0.64
TPSA 75.63 |1
HBD 2 0.5
pKa 8.76 0.62
CNS 2.76
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.




OH
HR50 (AP1 3)

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 4.53 | -6.61 43.28 45.22 | 561.92 | 11345 | 4 -0.15

ClogP__ | 549 |0

ClogD  |549 |0

MW 409.86 | 0.64
TPSA | 7563 |1
HBD 2 0.5
pKa 929 |0.36
CNS 2.5

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

OH
HR51 (AP1 _4)

Calc. Marvin 19.4 IogS MPA MSA RF HBA | LogBB

TO 4.53 -6.61 43.28 49.70 | 561.95 | 113.45 |4 -0.15
ClogP 5.49 0
Clogh 5.49 0
MW 409.86 | 0.64
TPSA 75.63 1
HBD 2 0.5
pKa 9.43 0.29
CNSMPO | 2.45

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.



0,0

oo

H2 3
Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
6.16 | -6.13 43.91 43.83 | 572.18 | 11543 | 5 -0.49
ClogP 5.19 0
ClogD 5.16 0
MW 435.87 | 0.46
TPSA 95.86 | 0.8
HBD 3 0.17
pKa 8.83 0.59
CNS 2.02
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
O e .
HR59(DH2 4)

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 6.16 | -6.11 43.90 44.25 | 572.76 | 11543 | 5 -0.49
ClogP 5.19 0
ClogD 5.15 0
MW 425.86 | 0.53
TPSA 95.86 | 0.8
HBD 3 0.17
pKa 8.69 0.66
CNS 2.16
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.




Cl l

)

5 DH2 5
Calc. Marvin 19.4 HLB | logS | PL MPA | MSA RF HBA | LogBB
T0 6.16 | -6.13 | 43.90 | 46.81 | 570.88 | 11543 | 5 -0.49
ClogP 5.19
ClogD 5.19
MW 425.87
TPSA 95.86
HBD 3
pKa 9.10
CNS 1.88
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
HO
o
K
|
HR58 (DH2_ 6)
Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
T0 6.61 | -6.10 43.91 49.30 | 570.93 | 11543 |5 -0.49
ClogP 5.19 0
ClogD 5.15 0
MW 425.86 | 0.53
TPSA 95.86 | 0.8
HBD 3 0.17
pKa 8.57 0.71
CNS 2.21
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.




e
DH3-4

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 6.16 | -6.15 43.90 47.01 | 571.54 | 115643 | 5 -0.49

ClogP_ |519 |0

ClogD _ |5.16 |0

MW 425.87 | 0.53
TPSA 95.86 | 0.8
HBD 3 0.17
pKa 9.11 0.45
CNS 1.95

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
I H IDH3_5

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 6.16 | -6.15 43.90 49.43 | 572.97 | 115643 | 5 -0.49

ClogP__ |519 |0

ClogD _ |5.16 |0

MW 425.87 | 0.53
TPSA 95.86 | 0.8
HBD 3 01.7
pKa 8.97 0.51
CNS 2.01

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.



OH

OH
TH234

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 7.78 | -5.65 44.54 44.24 | 580.70 | 11741 | 6 -0.84

ClogP 4.88 0.06

ClogD [4.82 |0

MW 441.86 | 0.42
TPSA 116.09 | 0.13
HBD 4 0
pKa 8.59 0.71
CNS 1.32

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

%Q

H235

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 7.78 | -5.69 44.54 47.22 | 583.06 | 117.41 | 6 -0.84

ClogP 4.88 0.06

ClogD 4.86 0

MW 441.86 | 0.42
TPSA 116.09 | 0.13
HBD 4 0
pKa 9.02 |0.49
CNS 1.10

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.



%@

H236

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 7.78 | -5.66 44.54 50.93 | 580.70 | 117.41 | 6 -0.84

ClogP 4.88 0.06

ClogD 4.85 0

MW 441.86 | 0.42
TPSA 116.09 | 0.13
HBD 4 0
pKa 8.82 | 0.49
CNS 1.10

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

o ° OH
"COK
H OH
i

H246

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 7.78 | -5.64 44.54 48.27 | 581.00 | 11741 |6 -0.84

ClogP 4.88 0.06

ClogD  [4.81 |0

MW 441.86 | 0.42
TPSA 116.09 | 0.13
HBD 4 0
pKa 854 |0.73
CNS 1.34

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.



T
0

OH
OH
i ﬁl
R o
H

H345
Calc. Marvin 19.4 HLB | logS | PL MPA | MSA RF HBA | LogBB
T0 7.78 | -5.68 |44.54 | 48.64 |581.66 | 117.41 |6 -0.84
ClogP 4.88 0.06
ClogD 4.85 0
MW 441.86 | 0.42
TPSA 116.09 | 0.13
HBD 4 0
pKa 8.77 0.62
CNS 1.23
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Scheme 2. Chloro hydroxyphenyl BPA derivatives (CP derivatives)



ol

P2_3

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
T0 4.80 | -6.85 45.19 45.66 | 575.52 | 118.26 | 4 -0.05

ClogP 6.09 0

ClogD 5.30 0

MW 44431104

TPSA 75.63 |1

HBD 2 0.5

pKa 7.26 1

CNS 2.90

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
HR54 CP2 4
Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
T0 4.80 | -7.08 45.17 46.41 | 576.77 | 118.26 | 4 -0.05
ClogP 6.09 0
ClogD 5.95 0
MW 44431104
TPSA 75.63 |1
HBD 2 0.5
pKa 8.01 1
CNS 29
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
T0 4.80 | -7.15 45.17 49.87 | 577.82 | 118.26 | 4 -0.05
ClogP 6.09 0
ClogD 5.95 0
MW 44431 04
TPSA 75.63 |1
HBD 2 0.5
pKa 8.22 0.89
CNS 2.79
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
RSt ’sz_s
Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
T0 4.80 | -6.71 45.19 47.21 | 575.65 | 118.26 | 4 -0.05
ClogP 6.09 0
ClogD 5.95 0
MW 44431 104
TPSA 75.63 |1
HBD 2 0.5
pKa 8.11 0.95
CNS 2.85
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 4.80 | -7.01 45.20 48.06 | 574.64 | 118.26 | 4 -0.05

ClogP 6.09 0

ClogD 5.85 0

MW 444.31 104
TPSA 7563 |1
HBD 2 0.5
pKa 7.76 1
CNS 2.90

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

CI
O O OH
Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 4.80 | -6.98 45.19 4491 | 577.63 | 118.26 | 4 -0.05

ClogP 6.09 0

ClogD _ |5.78 |0

MW 4443104
TPSA 7563 | 1
HBD 2 0.5
pKa 765 |1
CNS 2.90
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 4.80 | -7.21 45.17 50.31 | 578.04 | 118.26 | 4 -0.05

ClogP 6.09 0

ClogD 6.01 0

MW 44431104
TPSA 75.63 |1
HBD 2 0.5
pKa 8.50 0.75
CNS 2.65

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 4.80 | -7.21 45.18 50.35 | 576.47 | 118.26 | 4 -0.05

ClogP 6.09 0

ClogD 6.05 0

MW 444.31 | 0.4
TPSA | 7563 |1
HBD 2 0.5
pKa 8.75 |0.63
CNS 2.53

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 4.80 | -7.23 45.19 47.29 | 576.66 | 118.26 | 4 -0.05

ClogP 6.09 0

ClogD 6.06 0

MW 444.31 | 0.4
TPSA | 7563 |1
HBD 2 0.5
pKa 8.80 |0.6
CNS 2.50
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

OH
CI
CP4 3
Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
T0 4.80 | -7.06 45.13 46.04 | 576.24 | 118.26 | 4 -0.05
ClogP 6.09
ClogD 5.89
MW 444.31
TPSA 75.63
HBD 2
pKa 7.90
CNS 2.90
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Scheme 3. Nitro hydroxyphenyl BPA derivatives (NP derivatives)
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 5.18 | -5.86 45.20 47.20 | 596.25 | 119.77 | 6 -0.79

ClogP__ [543 |0

ClogD  [422 |0

MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2

pKa 6.18

CNS 1.86

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 5.18 | -6.61 45.20 44.52 | 597.86 | 119.77 | 6 -0.79

ClogP__ [543 |0

ClogD [476 |0

MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2 0.5
pKa 7.19 1
CNS 1.86

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 5.18 | -6.01 45.20 49.60 | 597.95 | 119.77 | 6 -0.79

ClogP__ [543 |0

ClogD  [431 |0

MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2 0.5
pKa 6.38 1
CNS 1.86

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

OO

Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 5.18 | -6.75 45.20 48.43 | 596.62 | 119.77 | 6 -0.79

ClogP__ [543 |0

ClogD 5.01 0

MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2 0.5
pKa 734 |1
CNS 1.86

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 5.18 | -6.14 45.21 53.29 | 597.56 | 119.77 | 6 -0.79

ClogP__ [543 |0

ClogD  [449 |0

MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2 0.5
pKa 6.59 1
CNS 1.86

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 5.18 | -6.15 45.20 45.24 |599.21 | 119.77 | 6 -0.79

ClogP__ [543 |0

ClogD [445 |0

MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2 0.5
pKa 6.47 1
CNS 1.86

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 5.18 | -6.91 45.20 52.76 | 599.89 | 119.77 | 6 -0.79

ClogP__ [543 |0

ClogD  [511 |0

MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2 0.5
pKa 760 |1
CNS 1.86

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB

T0 5.18 | -6.39 45.20 50.56 | 598.68 | 119.77 | 6 -0.79

ClogP__ [543 |0

ClogD 4.68 0

MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2 0.5
pKa 6.86 1
CNS 1.86

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.4 HLB IogS MPA | MSA RF HBA | LogBB
T0 5.18 | -7.06 45.20 47.50 |598.83 | 119.77 | 6 -0.79
ClogP 5.43 0
ClogD 5.27 0
MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2 0.5
pKa 8.0 1
CNS 1.86
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
OH
HR56 (NP4 3)
Calc. Marvin 19.4 IogS MPA | MSA RF HBA | LogBB
T0 6 -0.79
ClogP 5.43 0
ClogD 3.94 0.03
MW 454.86 | 0.32
TPSA 118.77 | 0.04
HBD 2 0.5
pKa 6.72 1
CNS 1.89
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Scheme 4. Methyl hydroxyphenyl BPA derivatives (MP derivatives)
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | -6.85 45.05 45.48 |592.48 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 5.99 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 9.13 0.43
CNS 2.47

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

poueg st

Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | -5.05 45.05 44.92 |592.12 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 5.99 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 8.86 0.57
CNS 2.61

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | 7.08 45.05 48.18 | 592.67 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 5.99 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 9.11 0.45
CNS 2.49

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

peWer:

Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | -6.83 45.05 50.64 | 591.08 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 5.97 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 8.89 0.55
CNS 2.59

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | -6.85 45.05 48.76 | 592.13 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 5.99 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 9.64 0.18
CNS 2.22

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

CH3
O O OH
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | -6.85 45.05 47.17 | 593.65 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 5.99 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 9.56 0.22
CNS 2.26

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | -7.01 45.05 50.36 | 594.29 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 5.99 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 9.35 0.33
CNS 2.37

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | -6.85 45.05 46.59 |593.14 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 5.99 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 9.63 0.18
CNS 2.22

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | -6.85 45.05 50.75 | 593.60 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 5.99 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 9.55 0.22
CNS 2.26

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 4.15 | -6.86 45.05 47.40 |593.41 | 118.49 | 4 -0.07

ClogP 6.00 0

ClogD 6.00 0

MW 423.89 | 0.54
TPSA 75.63 |1
HBD 2 0.5
pKa 9.79 0.11
CNS 2.15

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB
T0 6.29 | -2.61 45.66 45.77 |595.56 | 120.71 | 6 -0.65
ClogP 5.80 0
ClogD 2.31 0.85
MW 453.88 | 0.33
TPSA 112.93 | 0.24
HBD 3 0.17
pKa 2.64 1
CNS 2.59
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
v 7 Kj
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 6.29 | -2.98 45.65 46.63 | 596.93 | 120.71 | 6 -0.75
ClogP 5.15
ClogD 1.93
MW 453.88
TPSA 112.93
HBD 3
pKa 3.95
CNS 2.74
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB
T0 6.29 | -3.26 45.65 52.16 | 597.96 | 120.71 | 6 -0.75

ClogP 5.15 0

ClogD 2.04 0.98

MW 453.88 | 0.33

TPSA 112.93 | 0.24

HBD 3 0.17

pKa 4.23 1

CNS 272

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
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Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB
T0 6.29 | -2.43 45.65 53.49 | 595.63 | 120.71 | 6 -0.65
ClogP 5.80 0
ClogD 2.41 0.79
MW 453.88 | 0.33
TPSA 112.93 | 0.24
HBD 3 0.17
pKa 3.34 1
CNS 2.53
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.




OH
H CO,H

Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 6.29 | -1.25 45.66 54.17 | 596.61 | 120.71 | 6 -0.55

ClogP__ |645 |0

ClogD 2.93 0.53

MW 453.88 | 0.33
TPSA 112.93 | 0.24
HBD 3 0.17
pKa 2.27 1
CNS 2.27

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

o™

Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 6.29 | -1.98 45.65 4491 |597.97 | 120.71 | 6 -0.65

ClogP 5.80 0

ClogD 2.32 0.84

MW 453.88 | 0.33
TPSA 112.93 | 0.24
HBD 3 0.17
pKa 287 |1
CNS 2.58

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.



o™

CO,H

OH

Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB
T0 6.29 | -3.78 45.65 51.61 | 599.40 | 120.71 | 6 -0.75

ClogP 5.15 0

ClogD 1.88 1

MW 453.88 | 0.33

TPSA 112.93 | 0.24

HBD 3 0.17

pKa 3.69 1

CNS 2.74

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS

penetration.
L O J@
CO3_ 6

Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 6.29 | -2.96 45.65 51.97 | 597.32 | 120.71 | 6 -0.65
ClogP 5.80 0
ClogD 3.59 0.21
MW 453.88 | 0.33
TPSA 112.93 | 0.24
HBD 3 0.17
pKa 3.87 1
CNS 1.95
MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;

TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.




OH

H’ ;COQH
CO4 2

Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 6.29 | -2.38 45.65 54.80 | 597.78 | 120.71 | 6 -0.65

ClogP 5.80 0

ClogD 2.38 0.81

MW 453.88 | 0.33
TPSA 112.93 | 0.24
HBD 3 0.17
pKa 3.31 1
CNS 2.55

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB

T0 6.29 | -1.71 45.65 51.80 | 597.59 | 120.71 | 6 -0.65

ClogP 5.80 0

ClogD | 2.29 | 0.86

MW 453.88 | 0.33
TPSA 112.93 | 0.24
HBD 3 0.17
pKa 261 |1
CNS 2.60

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.
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Scheme 6. Hydroxynaphthalene BPA derivatives (NA derivatives)



HR60 (NA1_0)

Calc. Marvin 19.4 HLB | logS | PL MPA | MSA RF HBA | LogBB

T0 3.04 | -8.79 | 50.20 | 50.10 | 612.55 | 127.92 | 3 0.35

ClogP__ |6.78 |0

ClogD  |6.78 |0

MW 443.92 [ 0.4
TPSA | 55.40 |1
HBD 1 0.83
pKa 12.22 |0
CNS 2.23

MPO

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A®); Minimal
Projection Area (A?); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond
acceptors; LogBB = blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa;
TPSA = polar surface area; HBD = hydrogen bond donors; CNS MPO = score for CNS
penetration.

HR61 (NA1_2)

Calc. Marvin 19.4 HLB | logS | PL MPA | MSA RF HBA | LogBB

T0 3.07 | -8.28 | 50.79 |48.22 |622.51 | 129.90 | 4 0.01

ClogP__ | 648 |0

ClogD 641 |0

MW 459.92 | 0.29
TPSA 75.63 |1
HBD 2 0.5
pKa 8.56 0.72
CNS 2.51

MPO

HLB = hydrophilic-lipophilic balance; PL = polarizability(A®); Minimal Projection Area (A?); RF =
Refractivity



NA1 3

OH

Calc. Marvin 19.20 | HLB | logS | PL MPA | MSA RF HBA | LogBB
T0 3.07 | -8.33 | 50.79 |53.01 |623.53 | 129.90 | 4 0.004

ClogP 6.48 0

ClogD 6.48 0

MW 459.92 | 0.29

PSA 75.63 |1

HBD 2 0.5

pKa 9.01 1

CNS 2.29

MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).

HR62 (NA1 4)

Calc. Marvin 19.20 | HLB | logS | PL MPA | MSA RF HBA | LogBB
T0 3.07 | -8.33 | 50.79 |50.50 |623.01)129.90 |4 0.004

ClogP 6.48 0

ClogD 6.48 0

MW 459.92 | 0.29

PSA 75.63 |1

HBD 2 0.5

pKa 9.06 0.47

CNS 2.26

MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).




NA1 5

Calc. Marvin 19.20 | HLB | logS | PL MPA |MSA |RF HBA [ LogBB
TO |3.07 | -8.33 | 50.79 | 50.07 | 621.47 | 129.90 | 4 | 0.004
ClogP__ |6.48 |0
ClogD | 6.48 |0

MW 459.92 | 0.29
PSA 75.63 |1
HBD 2 0.5
pKa 9.54 0.23
CNS 2.02

MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).

W
aelonsae
H
OH
I NA1_6
Calc. Marvin 19.20 | HLB | logS | PL MPA | MSA RF HBA | LogBB
T0 3.07 | -8.30 | 50.78 | 51.67 |622.43 | 129.90 | 4 0.004

ClogP__ |6.48 |0
ClogD | 6.48 |0

MW 459.92 | 0.29
PSA 75.63 |1
HBD 2 0.5
pKa 9.76 0.23
CNS 1.91

MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).




o HR63 (NA1_7) oH

Calc. | Marvin 19.20 |HLB |logS |PL | MPA |MSA |RF HBA | LogBB
TO |3.07 | -8.30 | 50.78 | 53.68 | 623.34 | 129.901.9 | 4 | 0.004
ClogP | 648 |0
ClogD |6.48 |0
MW 459.92 | 0.29
PSA 75.63 | 1

HBD 2 0.5
pKa 9.71 0.14
CNS 1.93

MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).

NA1 8 ©

Calc. Marvin 19.20 | HLB | logS | PL MPA |MSA |RF HBA [ LogBB
TO |3.07 | -8.30 | 50.79 | 50.57 | 621.76 | 129.90 | 4 | 0.004
ClogP__ | 6.48 |0
ClogD | 6.48 |0

MW 459.92 | 0.29
PSA 7563 | 1
HBD 2 0.5
pKa 931 |0.34
CNS 213

MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).




0
HR64 (NA2 0)

Calc. Marvin 19.20 HLB | logS PL MPA MSA RF HBA | LogBB
TO 3.04 |-8.79 |50.20 |50.72 |613.44 | 12792 |3 0.35

ClogP 6.78 0

ClogDh 6.78 0

MW 44393 | 0.4

PSA 55.40 1

HBD 1 0.83

pKa 12.64 0

CNSMPO | 2.23

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL =

polarizability(A3); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen bond
acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A2); MPA =
Minimal projection area (A%); LogS = Aqueous solubility (mg/ml); MPO = Central nervous system

multiparameter optimization (CNS MPO).

i
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H OH
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Calc. Marvin 19.20 | HLB | logS | PL MPA | MSA RF HBA | LogBB

T0 3.07 | -8.21 | 50.79 |48.37 |622.91 | 129.90 | 4 0.004

ClogP__ | 648 |0

ClogD | 6.48 |0

MW 459.92 | 0.29
PSA 75.63 |1
HBD 2 0.5
pKa 8.37 0.82
CNS 2.61

MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).




H

R65 (NA2 3)
Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB
T0 3.07 | -8.27 50.78 50.52 | 623.20 | 129.90 | 4 0.004
ClogP 6.48 0
ClogD 6.42 0
MW 459.92 | 0.29
PSA 75.63 |1
HBD 2 0.5
pKa 8.53 0.74
MPO 2.53

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).

b‘

NA2 4
Calc. Marvin 19.20 | HLB | logS | PL MPA |MSA |RF HBA | LogBB
TO |3.07 | -8.05 | 50.79 | 51.20 | 624.70 | 129.90 | 4 | 0.004
ClogP_ | 6.48 |0
ClogD | 6.48 |0
MW 459.92 | 0.29
PSA 75.63 | 1
HBD 2 0.5
pKa 8.82 | 0.59
CNS 2.38
MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).
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NA2 5
Calc. Marvin 19.20 | HLB IogS MPA | MSA RF HBA | LogBB
T0 3.07 | -8.28 50.79 50.10 | 624.00 | 129.90 | 4 0.004
ClogP 6.48 0
ClogD 6.48 0
MW 459.92 | 0.29
PSA 75.63 |1
HBD 2 0.5
pKa 9.63 0.18
CNS 1.97
MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).
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Calc. Marvin 19.20 | HLB [logS |PL | MPA |MSA |RF HBA [ LogBB
TO |3.07 | -8.10 | 50.78 | 49.47 | 625.21 | 129.90 | 4 | 0.004

ClogP | 6.48 |0

ClogD | 6.48 |0

MW 459.92 | 0.29

PSA 75.63 | 1

HBD 2 0.5

pKa 9.79 | 0.1

CNS 1.90

MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).
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Calc. Marvin 19.20 | HLB [logS |PL | MPA |MSA |RF HBA [ LogBB
TO |3.07 | -8.11 | 50.78 | 52.36 | 625.42 | 129.90 | 4 | 0.004

ClogP__ |6.48 |0

ClogD | 6.48 |0

MW 459.92 | 0.29

PSA 75.63 | 1

HBD 2 0.5

pKa 9.77 | 0.12

CNS 1.91

MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).

LT

NA2 8
Calc. Marvin 19.20 | HLB | logS | PL MPA | MSA RF HBA | LogBB
T0 3.07 | -8.33 | 50.79 |49.87 |623.98 | 129.90 | 4 0.004
ClogP 6.48 0
ClogD 6.48 0
MW 459.92 | 0.29
PSA 75.63 |1
HBD 2 0.5
pKa 9.54 0.23
CNS 2.02
MPO

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).
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Calc. Marvin 19.20 | HLB |[logS | PL MPA | MSA RF HBA | LogBB
7.54 | -5.09 |39.25 | 51.69 |551.21|101.10 | 4 -0.35

ClogP 3.31 0.85

ClogD 3.31 0.35

MW 375.85 | 0.89

PSA 66.84 |1

HBD 1 0.83

pKa 1557 |0

CNS MPO | 3.92

ClogP = calculated partitioning; HLB = hydrophilic-lipophilic balance; logS = water solubility; PL
= polarizability(A®); RF = Refractivity; HBD = hydrogen bond donor at pH = 7; HBA = hydrogen
bond acceptor at pH =7; logBB = calculated blood-brain partition; PSA = Polar surface area (A?);
MPA = Minimal projection area (A?); LogS = Aqueous solubility (mg/ml); MPO = Central nervous
system multiparameter optimization (CNS MPO).



Known drugs use for ClogBB calibration
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OH OH N—/
Mannitol H Cimet|d|ne Salicylate Salbutamol
LogBB = -2.51 LogBB =-1.42 LogBB =-1.10 LogBB =-1.03
ClogBB = -2.22 ClogBB =-1.19 ClogBB = - 0.61 ClogBB =-0.80
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H2N Atenolol Theophylline Ibuprofen
LogBB = - 0.87 LogBB =-0.29 LogBB =-0.18 Al
=- ClogBB = - 1.00 ClogBB = 0.17 prazolam
ClogBB = - 1.05 g og LogBB = 0.02
ClogBB =-0.04
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H O
N
O N cl N N
; . H\ H\ H\
s e
L) v ) T
Nordazepam Imipramine Chloropromazine Promazine
LogBB = 0.50 LogBB = 0.83 LogBB = 1.06 LogBB =1.23
ClogBB =0.01 ClogBB = 0.69 ClogBB =0.73 ClogBB = 0.64
X
°N N
\/ 0 N ~ S
- NH
(@) 2
HN\) \@G © .
Fasudil Tranilast Temozolomine
ClogBB =-0.57 ClogBB =-1.47

ClogBB =-0.73



OH OH

HO Y OH
OH OH
Mannitol
LogBB = - 2.51
ClogBB = - 2.22
Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB
15.52 | 1.16 15.78 |31.17 | 264.97 |38.40 |6 -2.22
ClogP -3.73 1
ClogD -3.73 1
MW 182.17 | 1
TPSA 121.38 | O
HBD 6 0
pKa 12.59 0
CNS MPO | 3.00

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.

S—\— /N
NH /7
7N HN>_N
N~ \
H Cimetidine
LogBB = - 1.42
ClogBB =-1.19
Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB
17.86 | -1.62 | 25.89 | 40.62 | 37297 |70.32 |5 -1.19
ClogP -0.11 1
Clogh -0.24 1
MW 25234 |1
TPSA 88.89 0.67
HBD 3 0.17
pKa 14.16 0
CNSMPO | 3.84

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.




CO,H

OH
Salicylate
LogBB =-1.10
ClogBB = - 0.61
Calc. Marvin 19.20 HLB | logS PL MPA MSA RF HBA | LogBB
8.77 | 0.93 13.30 | 23.52 | 182.25 | 3530 |3 -0.61
ClogP 0.65 1
ClogD -1.51 1
MW 138.12 |1
TPSA 57.53 1
HBD 2 0.5
pKa 2.79 1
CNSMPO | 5.5

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.

OH
HO
HO HN\’<
Salbutamol
LogBB =-1.03
ClogBB =-0.80
Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB
14.06 | 0.93 26.58 |44.36 | 406.23 | 67.87 |4 -0.80
ClogP 0.88 1
ClogDh -1.08 1
MW 239.32 |1
TPSA 72.72 1
HBD 4 0
pKa 10.12 0
CNSMPO | 4.0

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.
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Atenolol

LogBB =-0.87

ClogBB = - 1.05
Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB

15.10 | 0.31 29.09 | 4293 |440.22 |73.51 4 -1.05

ClogP 0.43 1
ClogD -1.81 1
MW 266.34 |1
TPSA 84.58 1
HBD 3 0.17
pKa 14.08 0
CNS MPO | 4.17

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.
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Theophylline

LogBB =-0.29

ClogBB =-1.00
Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB

13.46 | -0.80 | 16.13 | 28.19 | 235.19 | 44.93 3 -1.00

ClogP -0.77 1
Clogh -0.90 1
MW 180.17 | 1
TPSA 69.30 1
HBD 1 0.83
pKa 7.82 1
CNS MPO | 5.82

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.




CO,H

Ibuprofen

LogBB =-0.18

ClogBB = 0.17
Calc. Marvin 19.20 HLB | logS PL MPA MSA RF HBA | LogBB

3.79 | -191 |23.65 |37.63 | 356.40 | 60.73 2 0.17

ClogP 3.84 0.58
ClogD 1.25 1
MW 206.28 |1
TPSA 37.30 0.86
HBD 1 0.83
pKa 4.85 1
CNS MPO | 5.27

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.

/N\
N

O

Alprazolam
LogBB = 0.02
ClogBB =-0.04
Calc. Marvin 19.20 HLB | logS PL MPA MSA RF HBA | LogBB
444 | -411 |33.40 |50.10 | 395.11 |98.88 3 -0.04
ClogP 3.02 0.99
ClogD 2.99 0.5
MW 308.77 | 1
TPSA 43.07 1
HBD 0 1
pKa ~35 0
CNSMPO | 4.49

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.



Nordazepam
LogBB = 0.50
ClogBB =0.01
Calc. Marvin 19.20 HLB | logS PL MPA MSA RF HBA | LogBB
452 | -435 |2848 |45.72 | 339.68 | 76.70 2 0.01
ClogP 3.21 0.9
ClogD 3.21 0.4
MW 270.72 |1
TPSA 41.46 1
HBD 1 0.83
pKa 12.30 0
CNSMPO | 4.13

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.

N/
|
Imipramine
LogBB = 0.83
ClogBB = 0.69
Calc. Marvin 19.20 HLB | logS PL MPA MSA RF HBA | LogBB
9.28 | -2.02 |34.67 |53.16 | 47791 | 90.61 2 0.69
ClogP 4.28 0.36
Clogh 2.61 0.70
MW 28042 |1
TPSA 6.48 0
HBD 0 1
pKa 35 0
CNS MPO | 3.06

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.



LSOO
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Chloropromazine

LogBB = 1.06
ClogBB = 0.73
Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB
11.43 | -2.91 | 35.97 |54.40 | 456.66 | 93.76 2 0.73
ClogP 4.54 0.23
ClogD 2.81 0.6
MW 318.86 |1
TPSA 6.48 0
HBD 0 1
pKa ~35 0
CNS MPO | 2.83

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.

L0
N,

Promazine
LogBB = 1.23
ClogBB = 0.64
Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB
11.28 | -2.41 | 34.15 | 52.56 | 440.43 | 88.95 2 0.64
ClogP 3.93 0.53
ClogD 2.19 0.91
MW 28442 |1
TPSA 6.48 0
HBD 0 1
pKa ~35 0
CNSMPO | 3.44

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.




HN
Fasudil

Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB

1463 | -1.63 | 32.22 | 4955 |42239 |7792 |4 -0.73
ClogP 0.32 1
ClogD -0.41 1
MW 29137 |1
TPSA 62.30 1
HBD 1 0.83
pKa 35 0
CNS MPO | 4.83

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.

H N
N AN ~
Tranilast
Calc. Marvin 19.20 HLB | logS PL MPA MSA RF HBA | LogBB
8.43 | -0.90 |33.85 |49.46 | 453.02 |91.52 5 -0.57

ClogP 3.56 0.72
ClogD 0.21 1
MW 32734 |1
TPSA 84.86 1
HBD 2 0.5
pKa 3.53 1
CNSMPO | 5.22

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.
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3 NH,
Temozolomine
Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB
14.72 | -0.89 | 16.8 26.87 | 232.02 | 47.86 5 -1.47
ClogP -0.28 1
ClogD -0.28 1
MW 194,15 | 1
TPSA 105.94 | 0.47
HBD 2 0.5
pKa 10.46 0
CNS MPO | 3.97

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.

(LA o

|
H N\\O
Lomustine
Calc. Marvin 19.20 HLB | logS PL MPA MSA RF HBA | LogBB
8.42 |-3.28 |2192 |3391 | 351.15 | 58.65 2 -0.45
ClogP 2.16 1
ClogDh 2.16 0.92
MW 233.70 |1
TPSA 61.77 1
HBD 1 0.83
pKa 14.05 0
CNSMPO | 4.75

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.
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CL\V/«\N/H\N/A\V/CI
H N°O
Carmustine
Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB
10.81 | -2.38 | 17.32 | 29.68 | 275.91 | 46.98 2 -0.62
ClogP 1.02
ClogD 1.02
MW 214.05
TPSA 61.77
HBD 1
pKa 13.36
CNS MPO | 4.83

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.

O
H\N/H\N,O\H
H H
Hydroxycarbamide (hydroxyurea)

Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB

14.60 | 0.74 5.76 16.00 | 102.14 | 14.91 2 -1.18
ClogP -1.37 1
ClogDh -1.37 1
MW 76.06 1
TPSA 75.35 1
HBD 3 0.17
pKa 10.14 0
CNS MPO | 4.17

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.
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o
Gliolan (Aminolevulinic acid)

Calc. Marvin 19.20 HLB log$S PL MPA MSA RF HBA | LogBB

16.82 | 0.75 12.15 | 24.44 | 203.06 | 30.45 4 -1.20
ClogP -0.99 1
ClogD -3.41 1
MW 131.13 | 1
TPSA 80.39 1
HBD 2 0.
pKa 4.05 1
CNSMPO | 5.5

HLB = hydrophilic-lipophilic balance; logS = water solubility; PL = polarizability(A3); Minimal Projection
Area (A%); MSA = molecular surface area; RF = Refractivity; HBA = hydrogen bond acceptors; LogBB =
blood-brain distribution; ClogP = partitioning; ClogD = distribution at pKa; TPSA = polar surface area;
HBD = hydrogen bond donors; CNS MPO = score for CNS penetration.
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Nine Compounds with excellent anti-glioblastoma activity (LN229) at 25 uM
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HR48 (PP98) CV = (3.19 + 3.64) %;
MPA = 43.73 A% PL = 42.67 A%;
RF = 111.47 m® mol; logS = -7.07 mol/l

OH

oS

HR51 (PP12) CV = (1.1 + 1.42) %;
MPA =49.70 A% PL = 43.28 A%;
RF = 113.45 m® mol™; logS = - 6.61 mol/l

OH
(o]
o 07& Q
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o
HR59 (PP171) CV = (0.88 + 1.50) %;
MPA = 44.25 A%, PL = 43.90 A%;
RF = 115.43 m® mol™'; logS = -6.11 mol/l

%@

HR49 (PP99) CV =(0+£0.27) %;
MPA = 43.75 A?; PL = 43.28 A3;
RF = 113.45 m® mol; logS = = -

6.61 mol/l

o
HR54 (PP184) CV = (1.89 + 1.56) %;
MPA = 46.41 A% PL = 45.17 A3;
RF = 118.26 m® mol!; logS = - 7.08 mol/l
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9
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H
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HR61 (PP201) CV = (2.87 + 1.05) %;

MPA = 48.22 A%, PL = 50.79 A3;
RF = 129.90 m® mol™" logS = -8.28 mol/l

a,,

HR50 (PP100) CV = (0 £0.48) %;
MPA = 45.22 A%, PL = 43.28 A%;
RF = 113.45 m® mol”'; Log$S = - 6.61 mol/l
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HR57 (PP182) CV = (1.29 + 2.79) %;
MPA = 47.50 A%, PL = 45.20 A3;
RF = 119.77 m® mol’'; logS = -7.05 mol/l

HO

HR65 (PP197) CV = (1.49 + 0.32) %;
MPA = 50.52 A%, PL = 50.78 A3;
RF = 129.90 m® mol™'; Log$ = -8.29 mol/|
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HRA49 (PP99) CV = (0 £ 0.27) %; HR50 (PP100) Cv = (0 £ 0.48) %;
MPA = 45.22 A% PL = 43.28 A%,

HR48 (PP98) CV = (3.19 £ 3.64) %;
RF = 113.45 m® mol™"; LogS =- 6.61 molll

MPA = 43.73 A% PL = 42,67 A%
RF = 111.47 m® mol''; log$ = -7.07 mol/l

MPA = 43.75 A2 PL = 43.28 A3,
RF = 113.45 m® mol"'; logS = = - 6.61 mol/l

OH

HR51 (PP12) CV = (1.1 £ 1.42) %; HR54 (PP184) CV = (1.89 + 1.56) %; HR57 (PP182) CV = (1.29 £ 2.79) %;
MPA = 49.70 A% PL = 43.28 A% MPA = 46.41 A%, PL = 45.17 A3; MPA = 47.50 A PL = 45.20 A%:
RF = 113.45 m® mol"™; log$ = - 6.61 mol RF = 118.26 m® mol; log$ = - 7.08 mol/l RF = 119.77 m® mol""; log$ = -7.05 mol/
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HR61 (PP201) CV = (2.87 + 1.05) %; HR65 (PP197) CV = (1.49 £ 0.32) %;

o
HR59 (PP171) CV = (0.88 + 1.50) %;
MPA = 48.22 A%, PL = 50.79 A%, MPA = 50.52 A% PL = 50.78 A,
RF =129.90 m® mol™; LogS = -8.29 moll

MPA = 44.25 A%, PL = 43.90 A3,

RF = 115.43 m® mol"'; log$ = -6.11 mol/l RF = 129.90 m® mol" logS = -8.28 mol/l
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0 HR46(PP19) OH

Comp. logP PSA D+A | M1LogBB | M2LogBB | M3LogBB | M4LogBB | MPO
HR28 5.05 93.73 6 -0.34 -0.48 0.01 -2.96 1.62
HR32 451 58.64 5 0.36 -0.04 0.28 -1.37 2.97
HR37 3.81 59.08 5 -0.02 -0.16 0.16 -1.55 3.06
HR40 3.31 66.84 5 -0.49 -0.35 0.01 -1.91 3.97
HR46 2.62 87.07 7 -1.41 -0.75 -0.30 -3.87 3.86

Computed new LogBB values for our previously reported active compounds.

ClogP = calculated partitioning; PSA = Polar surface area (A2); D = hydrogen bond donor at pH=7; A =
hydrogen bond acceptor at pH =7; MPO = Central nervous system multiparameter optimization (CNS
MPO).

M1LogBB = 0.5159 x log P — 0.0277xPSA-0.3462. For log BB>0.3 [Vilar, S.; Chakrabarti, M.; Costanzi, S.
“Prediction of passive blood-brain partitioning: Straightforward and effective classification models based
on silico derived physicochemical descriptors” Journal of Molecular Graphics and Modelling 2010, 28,
899-903.]

M2logBB = 0.152logP - 0.0148PSA + 0.139. (Clark’s model) from: Clark, D. E. “Rapid Calculation of Polar
Molecular Surface Area and Its Application to the Prediction of Transport Phenomena. 2. Prediction of
Blood-Brain Barrier Prediction” Journal of Pharmaceutical Sciences 1999, 88, 815-821.

M3logBB = 0.155 x logP - 0.01 x PSA +0.164. (Rishton’s model) from Rishton, G. M.; LaBonte, K.;
Williams, A. J.; Kassam, K.; Kolovanov, E. “Computational approaches to the prediction of blood-brain
barrier permeability: A comparative analysis of central nervous system drugs secretase inhibitors for
Alzheimer’s disease” Curr. Opin. Drug. Discov. Devel. 2006, 9, 303-313.

M4log BB =0.2289 x log P - 0.0326 x PSA - 0.5671 x (D + A) + 2.3420. For log BB>-1 [Vilar, S.;
Chakrabarti, M.; Costanzi, S. “Prediction of passive blood-brain partitioning: Straightforward and
effective classification models based on silico derived physicochemical descriptors” Journal of Molecular
Graphics and Modelling 2010, 28, 899-903.]

These compounds are previously published in: Stalinska, J.; Houser, L.; Rak, M.; Colley, S. B.; Reiss, K.;
Jursic, B. S. “Exploring anticancer activity of structurally modified benzylphenoxyacetamide (BPA); I:
Synthesis strategies and computational analyses of substituted BPA variants with high anti-glioblastoma
potential” Nature: Scientific Reports 2019.



