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Phel74

Figure S1. The docking pose of 7a and 7b in an active site of FXa. A methyl group in PQD of 7b (purple
carbon atoms) distorts the plane formed by thioxothiazolidineone and the scaffold which is observed for
7a (blue carbon atoms). The distorted position of thioxothiazolidineone hinders favorable pi-pi
interactions with Tyt99/Phel74.



Figure S2. The docking pose of 9a (yellow carbon atoms) and 9c¢ (blue carbon atoms) in an active site of
FXIa. The small distance between the scaffold of presented ligands near C? position and Lys192 does not
allow introducing bulky substituents at C°. Spheres based on van der Waals radii show this small
distance between a fluorine atom of (a blue sphere) 9c and a hydrogen atom of Lys192 (a gray sphere).

Because of steric hindrance, 9a cannot reproduce the binding mode of 9c.



'H, 3C NMR spectra and data of HPLC-MS-ESI analysis of PQ 7

(Z)-2-thioxo-5-(4,4,6-trimethyl-2-ox0-6-phenyl-2,4,5,6-tetrahydro-1H-pyrrolo[3,2,1-ijlquinolin-1-ylidene)thiazolidin-4-one 7a
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VWD - A:Wavelength=256 nm LCMS_5660.d
Noise (AutoRMS) = 0.00; SNR (5.360min) = 145213.0
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(Z)-5-(4,4,6,9-tetramethyl-2-oxo0-6-phenyl-2,4,5,6-tetrahydro-1H-pyrrolo[3,2,1-ijlquinolin-1-ylidene)-2-thioxothiazolidin-4-one 7b
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VWD1 - A:Wavelength=254 nm LCMS_6488.d
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(Z)-5-(6-(4-chlorophenyl)-4,4,6,8-tetramethyl-2-ox0-2,4,5,6-tetrahydro-1H-pyrrolo[3,2,1-ijlquinolin-1-ylidene)-2-thioxothiazolidin-

4-one 7c
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'H, 3C NMR spectra and data of HPLC-MS-ESI analysis of PQD 14

Ethyl 4-((8-methoxy-4,4-dimethyl-1,2-dioxo--2,4-dihydro-1H-pyrrolo[3,2,1-ijlquinolin-6-yl)methyl)piperazine-1-carboxylate 14a

0508 NT30 30T Tl iy, 2urT—ug [N Poady 153g oI @

Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {1H} SI=64K SW=8993 01=3501 PW=0.5 AQ=2.772 RD=0.10 NS=1 5R=10.00 TE=297K 24 March 2020 Opr: Fakhrutdinov AN Solv: DMSO—d6;

/CHER PN—-221

14a

68

16



@

Zelinsky Institute of Organic Chemistry, Moscow. Bruker DRX500 SF=500.13 MHz {1H} SI=64K SW=80903 O1=3501 PW=0.5 AQ=2.772 RD=0.10N5=1 5R=10.00 TE=297K 24 March 2020 Opr: ; Solv: DMS0—d6;

/CHER PN-221

(N payddy isag e[

o o 6 om om @ o ° 5 e
g bt B - I 2 =) o = & 2
il =g P N N 2
4 2 T g g g
g g% 3z g § B % £ g i g
e P PR Rl Y g PO PR Y P A P W P A

Scale: 10.00 Hz/em

—— 58714
— 580.06
— 573.01




07K 24 March 2020 Opr: Fakhrutdinov AN.; Solv: DMS0—d6:
OO O W MO Gyl
0O C1 L WO C0 QY O L) OY
(R RS R =N ]
coooocoaaaa
S S S S M)

=D
=
[
-
—
o

10240 SR=0.00 TE

AQ=1.089 RD=0.80 N5=

5
a
™
-
<]
=]
—

PW=14

5

06T STT

6L6°6TT
gootoct

ESFTVET

257

1

y

=32K SW=30027 O1
o
-
=]
1y
o
—

76 MHz {13C} SE

5

€66 FOT ——
€ET 9¢CT
860 88T ——

12

SF=

TLZ €8T

/CHER PN-221

€ Zelinsky Institute of Organic Chemistry, Moscow; Bruker XWID

Y The Best Applied NMR! On—Line: "hitp-//nmr ioc ac ru-8650"

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

18



+ESI TIC Scan Frag=191.0V LCMS_6556.d Smooth

x10 5 |Noise (AutoRMS) = 330.25; SNR (1.463min) = 484.9
*1.463
1.54
14
0.5
D_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
040608 1 12141618 2 22242628 3 32343638 4 42444648 5
Counts vs. Acquisition Time (min)
x10 4 |ethyl 4-((8-methoxy-4 4-dimethyl-1,2-dioxo-2,4-dihydro-1H-pyrrolo[ 3,2, 1-ij]quinolin-6-yljmethyl) pip...
414.2022
2
1.9
1
e 827.6203"
228.1087 513.2803 N 3
oLl sl L J \ Ly

100 200 300 400 500 600 700 800 900 1000 1100
Counts vs. Mass-to-Charge (m/z)

19



8-Methoxy-4,4-dimethyl-6-((4-phenylpiperazine-1-yl)methyl)-1H-pyrrolol3,2,1-ijflquinolin-1,2(4H)-dione 14b
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Ethyl 4-((8-fluoro-4,4-dimethyl-1,2-dioxo-2,4-dihydro-1H-pyrrolo[3,2,1-ijlquinolin-6-yl)methyl)piperazine-1-carboxylate 14c

[a]

Zelinsky Institute of Organic Chemistry, Moscow, Bruker DRX500 5F=500.13 MHz {1H} SI=64K SW=_8093 01=3501 PW=0.5 AQ=2.772 RD=0.10 N5=1 5R=10.00 TE=297K 24 March 2020 Opr: Fakhrutdinov AN Solv: DM50—d6;

/CHER PN—220

142

A
S

L0809 LoD 20T diy, BuT—uQ 4PN Poyady 15ag ai]

14c¢

12




© Zelmsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {1H} S=64K SW=8093 01=3501 PW=05 AQ=2772 RD=0.10 N5=1 SR=10 00 TE=297K 24 March 2020 Opr: ; Solv: DMSO—d6;

: /CHER PN 220

(N payddy 1sag ay.

- = =
¥ g 5 35
b = .
o & = 5 8
& 8 g =

P A A T e e e

Scale: 10.00 Hz'em




/CHER PN-220

w oo M o =] e N AR e Ty =
=] OO O = o TOOoOOo O It I B R N R N Rl ] o
< == = w0 Ot S @ -0 R =t N S A R NS AT ] ™
. - . . - N M ) 00 S M) el O) 00 O [t<]
[ @y oo = ] ToOOoOC@n oo IR . '
@ RG] = ] I OO P AR I o B W e R O s -
1 e — — B R I I I e ] LTS T T B e N R e R R ] ©

N A

BUIT—IQ [ MJUN PolddE 155G oy

iy,

0808 TLI2D J0T-a;”

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker XWIND SF=125 76 MHz {13C} SE32K SW=30027 01=12575 PW=145 AQ=1.089 RD=0 80 N5=302 SR=000 TE=297K 24 March 2020 Opr Fakhrutdinov AN: Solv: DMSO—d6;

T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30




x10 =

+ESI TIC Scan Frag=191.0V LCMS_6555.d Smooth
Noise (AutoRMS) = 177.70; SNR {1.584min) = 993.3

*1.584

A A N I N A B >

x10 4
1.754

1.9+
1.254

0.75+
0.5

0.254

040608 1 12141618 2 22242628 3 32343638 4 42444648 5
Counts vs. Acquisition Time (min)

ethyl 4-((8-fluoro-4,4-dimethyl-1,2-dioxo-2,4-dihydro-1H-pyrrolo[3, 2, 1-ij]quinolin-6-ylymethyl)pipera...
402.1824

216.1735 82?/'?66\1\
Y | | = kll L] n

100 200 300 400 500 600 700 80O 900 1000 1100

Counts vs. Mass-to-Charge (m/z)

24



6-((4-benzold][1,31dioxol-5-ylmethyl)piperazine-1-yl)methyl)-8-methoxy-4,4-dimethyl-1H-pyrrolo[3,2,1-ijlquinolin-1,2(4H)-dione
14d
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6-((4-(4-fluorophenyl)piperazine-1-yl)methyl)-8-methoxy-4,4-dimethyl-1H-pyrrolol[3,2,1-ijflquinolin-1,2(4H)-dione 14e
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+ESI TIC Scan Frag=191.0V LCMS_6557.d Smooth

<10 5 | Noise (AutoRMS) = 185.63; SNR (1.532min) = 741.8
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Counts vs. Acquisition Time (min)
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L 436.2034
1.91
1.25 1
14
0. 754
0.5+
N5 1UUF959 535.2506 3?1?981
D PR L | b T}

100 200 300 400 500 600 700 800 900 1000 1100
Counts vs. Mass-to-Charge (m/z)

32



6-((4-benzoldl[1,3]dioxol-5-ylmethyl)piperazine-1-yl)methyl)-8-fluoro-4,4-dimethyl-1H-pyrrolo[3,2,1-ijlquinolin-1,2(4H)-dione
14f

E Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {1H} SI=64K SW=8093 01=3501 PW=0.5 AQ=2772RD=0.10N5=1 SR=10.00 TE=297K 24 March 2020 Opr: Fakhrutdinov AN Solv: DMSO—d6:
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© Zehnsky Institute of Organic Chenustry, Moscow: Bruker DRX500 SF=500.13 MHz {1H} SI=64K SW=8993 O1=3501 PW=0.5 AQ=2.772 RD=0.10 NS=1 5R=10.00 TE=297K 24 March 2020 Opr: : Solv: DMS0—d6:
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+ESI TIC Scan Frag=191.0V LCMS_6558.d Smooth
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Counts vs. Acquisition Time (min)
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'H, 3C NMR spectra and data of HPLC-MS-ESI analysis of PQ 9
(Z)-Ethyl 4-((8-methoxy-4,4-dimethyl-2-ox0-1-(4-oxo0-2-thioxothiazolidin-5-ylidene)-2,4-dihydro-1H-pyrrolo[3,2,1-ijlquinolin-6-

ylmethyl)piperazine-1-carboxylate 9a

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {1H} SI=16K SW=10000 0 1=4006 PW=12.0 AQ=1.638 RD=0.00 N§=1 SR=9.02 TE=298K 6 December 2016 Opr: Strelenko Yu.A.; Prep: L—8918; Solv: DMSO-d6;
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@ Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=125.76 MHz {13C} SI=64K SW=31443 01=13259 PW=8.0 AQ=0.521 RD=1.00 N§=381 SR=72.96 TE=299K 18 February 2020 Opr: Strelenko Yu.A.; Prep: L-9604; Sol
=3
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VWD - A:Wavelength=254 nm LCMS_6553.d
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(Z)-5-(8-methoxy-4,4-dimethyl-2-0x0-6-((4-phenylpiperazin-1-yl)methyl)-2,4-dihydro-1H-pyrrolo[3,2,1-ijlquinolin-1-ylidene)-2-

thioxothiazolidin-4-one 9b

@ Zelinsky Insttute of Organie Chenmistry. Moscow; Bruker DRX500 SF=500.13 MHz {1H} SI=16K SW=10000 O1=4006 PW=10.6 AQ=1.638 RD=0.00 N§=1 SR=10.73 TE=299K 27 February 2020 Opr: Strelenko Yu.A.; Prep: L-9613; Solv: DMSO—d6;
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Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=125.76 MHz {13C} SI=64K SW=31443 01=13259 PW=8.0 AQ=0.521 RD=1.00 N§=580 SR=72.11 TE=353K 3 March 2020 Opr: Strelenko Yu.A.; Solv: DMSO—d6;
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+ESI TIC Scan Frag=191.0V LCMS 6325.d Smooth
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(Z)-Ethyl 4-((8-fluoro-4,4-dimethyl-2-oxo0-1-(4-oxo0-2-thioxothiazolidin-5-ylidene)-2,4-dihydro-1H-pyrrolo[3,2,1-ijflquinolin-6-

yDmethyl)piperazine-1-carboxylate 9c

% Zelinsky Institute of Organic Chemistry, Moscow: Bruker DRX500 SF=500.13 MHz {1H} SI=16K SW=10000 O 1=4006 PW=12.0 AQ=1.638 RD=0.00 NS=1 SR=848 TE=299K 2 Novemher 2017 Opr: Strelenko Yu. A.; Prep: L-9091: Solv: DMSO—dé:
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Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {IH} SI=16K SW=10000 01=4006 PW=12.0 AQ=1.638 RD=0.00 NS=1 SR=8.48 TE=299K 2 Navember 2017 Opr: Strelenko Yu. A : Prep: L-9091; Solv: DMSO-dé;

NMR/27237536
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=125.76 MHz {13C} SI=64K SW=211443 01=13259 PW=8.0 AQ=0.521 RD=1.00 N$=424 SR=72.96 TE=298K 13 February 2020 Opr: Strelenko Yu.A.; Prep: L-9601; Solv: DMSO—d6;
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(Z)-5-(6-((4-(benzold][1,3]dioxol-5-ylmethyl)piperazin-1-yl)methyl)-8-methoxy-4,4-dimethyl-2-oxo0-2,4-dihydro-1H-pyrrolo[3,2,1-

iflquinolin-1-ylidene)-2-thioxothiazolidin-4-one 9d
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NMR/29317415

Found protons =32 impurity* = 3.6 %
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@ Zelinsky Institute of Organic Chenustry, Moscow; Bruker DRX500 SF=500.13 MHz {1H] SI=16K SW=10000 O1=4006 PW=10.6 AQ=1.638 RD=0.00 NS=1 SR=9.08 TE=298K 13 February 2020 Opr: Strelenko Yu.A.; Prep: L-9602; Solv: DMSO-d6;
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Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {1H} SI=16K SW=10000 0 1=4006 PW=10.6 AQ=1.638 RD=0.00 NS§=1 SR=9.08 TE=298K 13 February 2020 Opr: Strelenko Yu.A.; Prep: L—=9602; Solv: DMSO—d6;

NMR/29317415
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Zelmsky Institute of Organie Chemistry, Moscow; Bruker DRX500 §F=125.76 MHz {13C} SI=64K SW=31443 O1=13259 PW=8.0 AQ=0.521 RD=1.00 N8=728 SR=72.96 TE=299K 18 February 2020 Opr: Strelenko Yu.A.; Prep: L-9604; Solv: DMSO-d6;
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+ES| TIC Scan Frag=191.0V LCMS_6327.d Smooth
Moise (AutoRMS) = 595.35; SNR (1.650min) = 965.1

*1.630

040608 1 12141618 2 2224 2628 3 32343638 4 42 4.4 46 A8
Counts vs. Acquisition Time (min)

5-(6-((4-(benzo[d][1,3]dioxol-5-yImethyl}piperazin-1-yl)methyl)-8-methoxy-4,4-dimethyl-2-oxo-2,4- ..
091.1731 Bl

1.2

0.8
0.6+
0.4 1
0.2+

135.0572
|

100 200 300 400 500 600

Counts vs. Mass-to-Charge (m/z)

1




(Z)-5-(6-((4-(4-fluorophenyl)piperazin-1-yl)methyl)-8-methoxy-4,4-dimethyl-2-o0xo0-2,4-dihydro-1H-pyrrolo[3,2,1-ijlquinolin-1-

©

ylidene)-2-thioxothiazolidin-4-one 9e

NMR/29317416

Found protons =22 impurity* < 0.1 %

© Zelingky Institute of Organic Chemustry, Moscow; Bruker DRX500 SF=500.13 MHz {IH} SI=16K SW=10000 O 1=4006 PW=10.6 AQ=1.638 RD=0.00 N§=] SR=8.57 TE=298K 13 February 2020 Opr: Strelenko Yu.A.: Prep: L-9602; Solv: DMSO-d6;
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Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {1H} SI=16K SW=10000 01=4006 PW=10.6 AQ=1.638 RD=0.00 NS=1 SR=857 TE=298K 13 February 2020 Opr: Strelenko Yu A ; Prep: L—9602; Solv: DMSO—d6;

NMR/29317416
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=125.76 MHz {13C} SI=64K SW=31443 01=13259 PW=8.0 AQ=0.521 RD=1.00 NS=609 SR=72.96 TE=299K 18 Febrmary 2020 Opr: Strelenko Yu A ; Prep: L-9604 ; Solv: DMSO-dé6;
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+ESI TIC Scan Frag=191.0V LCMS5_2736.d Smooth
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(Z)-5-(6-((4-(benzoldl[1,3]1dioxol-5-ylmethyl)piperazin-1-yl)methyl)-8-fluoro-4,4-dimethyl-2-oxo-2,4-dihydro-1H-pyrrolo[3,2,1-

iflquinolin-1-ylidene)-2-thioxothiazolidin-4-one 9f

THINN PRy 159 AL

NMR/29317417

Found protons =22 impurity* = 0.2 %

@ Zelnsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {TH} SI=16K SW=10000 O1=4006 PW=10.6 AQ=1.638 RD=0.00 NS§=1 SR=11.01 TE=298K 13 February 2020 Opr: Strelenko Yu.A_; Prep: L=9602; Solv: DMSO—d6;
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@ Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 SF=500.13 MHz {1H} SI=16K SW=10000 O1=4006 PW=10.6 AQ=1.638 RD=0.00 NS=1 SR=11.01 TE=298K 13 February 2020 Opr: Strelenko Yu.A.; Prep: L-9602; Solv: DMSO-d6;
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@ Zelinsky Institute of Organic Chemistry, Moscow; Bruker DRX500 §F=125.76 MHz {13C} SI=64K SW=31443 01=13259 PW=8.0 AQ=0.521 RD=2.00 NS=511 SR=54.53 TE=353K 18 February 2020 Opr: Swelenko Yu.A.; Prep: L-9604; Solv: DMSO—d6;
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