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1. Physiochemical properties and drug-likeness of final compounds

For the prediction of physiochemical properties (Table S1) was used MarvinSketch 20.4.0, ChemAxon

Ltd. Drug-likeness of designed derivatives was evaluated by SwissADME online tool.[1]

Table S1. Physiochemical parameters of compounds 3a-o0, THA and Memantine.



Compound MW pKa logP HBA HBD TPSA
3a 259.78 9.06 3.76 1 1 12.03
3b 231.72 8.89 2.9 1 1 12.03
3c 299.84 9.34 4.79 1 1 12.03
3d 257.76 8.65 3.46 1 1 12.03
3e 271.79 8.96 3.90 1 1 12.03
3f 285.82 9.66 422 1 0 3.24
3g 275.78 8.33 294 2 1 21.26
3h 245.70 8.97 3.35 1 1 12.03
3i 273.80 9.60 4.09 1 0 324
3j 337.29 8.32 3.22 2 0 6.48
3k 314.85 8.39 3.58 2 0 6.48
3l 287.79 7.45 3.15 2 0 12.47
3m 273.80 9.15 431 1 1 12.03
3n 273.80 9.22 4.29 1 1 12.03
30 271.78 9.80 3.78 1 0 3.24
THA 198.26 8.95 263 2 1 38.91
Memantine 179.30 10.70 2.07 1 1 26.02

MW = molecular weight, pKa = acid dissociation constant, logP = partition coefficient, HBA = hydrogen

bond acceptor, HBB = hydrogen bond donor, TPSA = topological polar surface area

Table S2. Drug-likeness of derivatives 3a-o, THA and memantine.

Drug-likeness

Compound Lipinski Ghose P Veber ¢ Egan ¢ Muegge °
3a Yes Yes Yes Yes Nof
3b Yes Yes Yes Yes No s
3¢ Yes Yes Yes Yes Nof
3d Yes Yes Yes Yes Nof
3e Yes Yes Yes Yes Nof
3f Yes Yes Yes Yes Nof
3g Yes Yes Yes Yes Yes
3h Yes Yes Yes Yes Nof
3i Yes Yes Yes Yes Nof
3j Yes Yes Yes Yes Yes
3k Yes Yes Yes Yes Yes
31 Yes Yes Yes Yes Yes
3m Yes Yes Yes Yes Nof
3n Yes Yes Yes Yes Nof
30 Yes Yes Yes Yes Nof
THA Yes Yes Yes Yes Nof
Memantine Yes Yes Yes Yes No s

a Lipinski represent,[2] MW < 500 Da, logP <5, HBD <5, HBA <10; ® Ghose,[3] MW = 180 - 480, MR (molar

refractivity) = 40 — 130, logP = -0.4 — +5.6, number of atoms = 20 — 70; ¢ Veber,[4] rotatable bonds <10, TPSA <140; 4

Egan,[5] TPSA <132, logP <5.88; ¢ Muegge,[6] MW =200 - 500, log P = -2 - +5, HBD <5, HBA <10, MR = 40 - 130,

rotatable bonds <8, heavy atoms = 20 - 70, TPSA <120, net charge -2 - +2; f 1 violation, 8 2 violations.



2. MTT cell viability test prior the BBB evaluation using hCMEC/D3 cells

Table S3. Effect of tested compounds on the cell viability of the hCMEC/D3 cells

Conc. % viable cells SD n

3c 100 pM 82.87 11.19 3
50 uM 93.44 1.66 4

3 100 uM 92.34 9.43 3
50 uM 92.79 4.11 3

3m 100 uM 80.10 6.22 3
50 uM 82.08 4.34 4

3n 100 uM 92.67 11.81 3
50 uM 98.20 20.59 3

Tacrine 100 uM 94.47 22,25 §

50 uM 91.11 17.02




3. 1H and BC NMR spectra

1H NMR of N-propan-2-yl-9H-fluoren-9-amine hydrochloride (3a):
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13C NMR of N-propan-2-yl-9H-fluoren-9-amine hydrochloride (3a):
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H NMR of N-methyl-9H-fluoren-9-amine hydrochloride (3b):

[ | ] [ = [ ) = [ ] ]
X g 8 &= a = = = A o
J| dﬁ 3_‘__ 3_|__ 1 1 1 1 1 1
o
—
e —— o= =
—

_ o\ O 13 S .
$9'5— -— =\ oA - .Jmaﬁ TET
s
O
s
i
o
[

15

5 — L
(o]

£5s - BY = } )

£5'¢ s — SR ﬂramwmi

=ty = T 06 T 00

5574

Ei'd =

. <& [=
£ _— e =2 R
€64 . — m 22 00 00E
i S - < D b
564
90°8
90'g
80'8
30'8

I
5]
T
=
~
Cn_..
H O
5
k] o Bin [

_ e & 1 — Lo .
m_mm /., ™ L — T[T EEE
o i )

[= Ry =
| Wiy

10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0
f1 (ppm)

10.5



13C NMR of N-methyl-9H-fluoren-9-amine hydrochloride (3b):
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13C NMR of N-cyclohexyl-9H-fluoren-9-amine hydrochloride (3¢):
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de (3d):
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13C NMR of N-cyclopropyl-9H-fluoren-9-amine hydrochloride (3d):
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H NMR of N-cyclobutyl-9H-fluoren-9-amine hydrochloride (3e)
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13C NMR of N-cyclobutyl-9H-fluoren-9-amine hydrochloride (3e):
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hydrochloride (3f)

.

1peridine

1H NMR of 1-(9H-fluoren-9-yD)p
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13C NMR of 1-(9H-fluoren-9-yl)piperidine hydrochloride (3f):

FP-FLPIPERIDIN_Cg,

-28

-26

24

-20

18

-16

-14

12

~10

FP-FLPIPERIDIN & B®E E 2 : iE

| | VN i Y

CH
I
1
|
|

| ! d I
W l‘.” L'_J.lu by 'Y _‘-'l— |. n. ) e e b ol l_‘ i Airond el kil 1 l FI F":I i i w
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 145 140 135 130 125 120 115 110 105 100 95 a0 85 80 73 70 65 60 55 50 45 40 35 30 25 20

f1 (ppm)



H NMR of N-(2-methoxyethyl)-9H-fluoren-9-amine hydrochloride (3g)
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13C NMR of N-(2-methoxyethyl)-9H-fluoren-9-amine hydrochloride (3g):
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H NMR of N-ethyl-9H-fluoren-9-amine hydrochloride (3h)
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13C NMR of N-ethyl-9H-fluoren-9-amine hydrochloride (3h):
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H NMR of N,N-diethyl-9H-fluoren-9-amine hydrochloride (3
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13C NMR of N,N-diethyl-9H-fluoren-9-amine hydrochloride (3i):
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H NMR of 1-(9H-fluorene-9-yl)-4-methylpiperazine hydrochloride (3j):
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13C NMR of 1-(9H-fluorene-9-yl)-4-methylpiperazine hydrochloride (3j):
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13C NMR of 1-(9H-fluorene-9-yl)-4-ethylpiperazine hydrochloride (3k):
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1H NMR of 4-(9H-fluorene-9-yl)morpholine hydrochloride (31):
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13C NMR of 4-(9H-fluorene-9-yl)morpholine hydrochloride (31):
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H NMR of N-butyl-9H-fluoren-9-amine hydrochloride (3m):
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13C NMR of N-butyl-9H-fluoren-9-amine hydrochloride (3m):
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1H NMR of N-(2-methylpropyl)-9H-fluoren-9-amine hydrochloride (3n):

FVZ_HPKO-10665.1.fd RRSERENITIRAGARNEERELITRNNSIIG 58525238388 8888838 (3600
| LR N S St gy
-3.4%10
7
HC L3.2%10
CH
* [ ; -3.0x107
[ f ( f :
| : r | [ 2.8x10
Jl.f NH CH JI J [ J J )
f [ | f [ [ 2.6x107
J I ] ] 1
24107
L2.2x10”
7
B (dd) | |D (td) I (m) 2:0x10
7.04 || 7.44 2.07 s
1.8x10
E (bs) add)| o) F (s) H (m) 6l
10.52 8.10 7.54 562 1.2 q82 [, o107
1410
1,210
-1.0x107
-8.0x10°
6.0 105
| -4.0%10°
' i ﬁ -2.0%10°
| |
_.D]LL _,_.._J th__ ol J JL T _.u._’illk'_k L0.0
;E I a s 4 Faoac
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
105 100 95 90 5 80 75 70 65 60 55 S50 45 40 35 30 25 20 15 L0

f1 (ppm)

30



13C NMR of N-(2-methylpropyl)-9H-fluoren-9-amine hydrochloride (3n):
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H NMR of 1-(9H-fluoren-9-yl)pyrrolidine hydrochloride (30):
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13C NMR of 1-(9H-fluoren-9-yl)pyrrolidine hydrochloride (30):
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4. HPLC chromatograms and MS spectra of final compounds

HPLC chromatogram (UV 254 nm) of N-propan-2-yl-9H-fluoren-9-amine hydrochloride (3a)
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MS spectrum of N-propan-2-yl-9H-fluoren-9-amine hydrochloride (3a) at R: 2.66 min:
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HPLC chromatogram (UV 254 nm) of N-methyl-9H-fluoren-9-amine hydrochloride (3b):
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MS spectrum of N-methyl-9H-fluoren-9-amine hydrochloride (3b) at Re: 2.53 min:

K1855_200801045320 #265 RT:2.53 AV: 1 NL: 6.70E9
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of N-cyclohexyl-9H-fluoren-9-amine hydrochloride (3¢):
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MS spectrum of N-cyclohexyl-9H-fluoren-9-amine hydrochloride (3¢c) at Re: 2.86 min:

K1856_200801050159 #299 RT:2.86 AV: 1 NL: 1.20E10
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of N-cyclopropyl-9H-fluoren-9-amine hydrochloride (3d):
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MS spectrum of N-cyclopropyl-9H-fluoren-9-amine hydrochloride (3d) at Re: 2.64 min:

K1857_200801051040 #277 RT:2.64 AV:1 NL: 6.84E9
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of N-cyclobutyl-9H-fluoren-9-amine hydrochloride (3e):
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MS spectrum of N-cyclobutyl-9H-fluoren-9-amine hydrochloride (3e) at Re: 2.77 min:

K1858_200801051920#290 RT: 2.77 AV:1 NL: 9.30E9
T: FTVS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of 1-(9H-fluoren-9-yl)piperidine hydrochloride (3f):
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MS spectrum of 1-(9H-fluoren-9-yl)piperidine hydrochloride (3f) at Re: 2.70 min:

K1859_200801052809 #283 RT:2.70 AV: 1 NL: 9.83E9
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of N-(2-methoxyethyl)-9H-fluoren-9-amine hydrochloride (3g):
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MS spectrum of N-(2-methoxyethyl)-9H-fluoren-9-amine hydrochloride (3g) at Re: 2.62 min:

K1860_200801053650 #275 RT: 262 AV: 1 NL: 1.06E10
T: FTVS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of N-ethyl-9H-fluoren-9-amine hydrochloride (3h):
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MS spectrum of N-ethyl-9H-fluoren-9-amine hydrochloride (3h) at Re: 2.58 min:

K1861_200801055428 #271 RT:2.58 AV: 1 NL: 8.50E9
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of N,N-diethyl-9H-fluoren-9-amine hydrochloride (3i):
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MS spectrum of N,N-diethyl-9H-fluoren-9-amine hydrochloride (3i) at Re: 2.65 min:

K1862_200801060318 #278 RT:2.65 AV: 1 NL: 1.10E10
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of 1-(9H-fluorene-9-yl)-4-methylpiperazine hydrochloride (3j):
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MS spectrum of 1-(9H-fluorene-9-yl)-4-methylpiperazine hydrochloride (3j) at Re: 2.75 min:

K1863_200801061157 #288 RT: 2.75 AV:1 NL: 7.48E9
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of 1-(9H-fluorene-9-yl)-4-ethylpiperazine hydrochloride (3k):
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MS spectrum of 1-(9H-fluorene-9-yl)-4-ethylpiperazine hydrochloride (3k) at Re: 2.77 min:

K1864_200801062038 #290 RT:2.77 AV:1 NL:5.71E9
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of 4-(9H-fluorene-9-yl)morpholine hydrochloride (31):
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MS spectrum of 4-(9H-fluorene-9-yl)morpholine hydrochloride (31) at Re: 2.60 min:

K1865_200801062917 #273 RT: 260 AV: 1 NL: 9.54E9
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of N-butyl-9H-fluoren-9-amine hydrochloride (3m):
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MS spectrum of N-butyl-9H-fluoren-9-amine hydrochloride (3m) at Re: 2.81 min:

K1866_200801063759 #294 RT:2.81 AV: 1 NL: 1.07E10
T: FTMS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of N-(2-methylpropyl)-9H-fluoren-9-amine hydrochloride (3n):

RAGT.

052

383} RA0.22
630k RA 0,31

940,

Eho10-RA 128

E

MS spectrum of N-(2-methylpropyl)-9H-fluoren-9-amine hydrochloride (3n) at Re: 2.76 min:

K1867_200801064638 #290 RT: 2.76 AV:1 NL: 1.14E10
T: FTVS + p ESI Full ms [105.0000-1000.0000]
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HPLC chromatogram (UV 254 nm) of 1-(9H-fluoren-9-yl)pyrrolidine hydrochloride (30):
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MS spectrum of 1-(9H-fluoren-9-yl)pyrrolidine hydrochloride (30) at Re: 2.61 min:
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