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Table S1. The JC-1 assay results of the selected 56 compounds (VH001-VHO056).

Recovery Recover
Compd Structure of AYmat Compd Structure y of A¥m
5 uM?@ at 5 pM?
O\
| A\
s &
\
N-N o N NH
Q(
VHO001 oiNH 1% vHo2 L SA e 11%
S
O7 ~o o~
_0
=570 N s\)LN
VHO03 @r 520  VH004 Yﬁ/\l(rH N 24%
| H\/@ X N\©\
N N
/ 0 B
0 o 0
(0]
VHO05 m@%““ 13%  VHO06 49%
SN o 0 0
o\,\?’—@, \
58%

VHO007 N_NH 30% VHO008
@ ®
AN ~oN-

X o
SROUN O
VHO009 A 7%  VHOLO =\
7 |\N
o) SN

32%




Recovery Recovery of
Compd Structure of A¥mat5 Compd Structure A¥mat5
pM? pM?
N (\/
VHO011 ;ﬂ 0 47% VHO012 o NH 61%
= Cl
A ) NN@
L : .
| 0 '
IOk (e
HN N
: s
VHO013 s r\(:o -5% VH014 © HN 44%
A%N ~"So
g :@\ N N—s
o) o~ N
I \
N (lj H
—N_| 0 IN\ ND\
O// N = o O/
VHO15 0 13%  VHO16 ) 59%
HN
e JO
F
VHO017 o 0=8=0 18% VHO018 o_ O -93%
N
ONELQ“% I C'\ﬁj
F
VH019 ? > -45%  VH020 ~ .0 & 27%
N




Recovery of Recovery of

Compd Structure A¥matd>  Compd Structure A¥mat 5
pMm? pme
VHo2r S8 g 42%  VHO022 36%
(0] O
| |
H
N\ N
J X
VH023 P 62% VH024 74%
VH025 12% VH026 49%
VH027 e 25% VHO028 51%
;EN
H
N\ N
% |09
VH029 07 NH 18% VHO030 60%




Recovery of Recovery of
Compd Structure A¥mat5  Compd Structure A¥mat >
pMe pMe

D o

O _o

_ >Q< Y,
VHO031 \@Nﬁ“o 40%  VHO32 1, 21

7 S N/)\S
VHO33 o -30% (VHO3 o 78%
\©(H/H _ 4) HN
\~ o

o ﬁ/»N\;N \; /NN
NH — (0]
VHO035 \7HN P 17% VHO036 " NH 36%

N bo/
K

o—

—d o—
> o

(o]
(0]
— 1\
VH037 oﬁ? 44% VHO038 N 46%
o O

VH039 S;\ -86% VH040 of 81%




Recovery of

Recovery of

Compd Structure A¥mat5  Compd Structure A¥mat >
pMm? pme
e
B
VHO041 87% VHO042 S;\ -44%
O~ 'NH
o L
VH043 J/&o H&gy 69% VH044 @fo ooj/NH 64%
HN
g L
H
_0 N._O U
:j HN
=
VH045 Cﬂg N 78% VHO046 NH (&o -27%
N o O)\@N 0
\b ?
)
O/
NP @ Q
N:|\|j e} IN N—>_NI—|
VH047 ONJN 68% VH048 " 47%
H
SN
OO b
| P
ee -
@)
Q:N 8 HN__O
VH049 Y 18% (VHO5 92%
o) _\ O) |\ N
0
\




Recovery of

Recovery of

Compd Structure A¥mat>  Compd Structure A¥mat 5
pMa MMaa
0\
(o]
o "
H 0 N._O
(o} N (0]
VH051 [Omws 37%  VHO52 T 50%
HN\/\(')
~ O
T
F
\/@fN
VH053 S 78Y% VHO54 /T oY 229
0 - 0
O;\NH %
/O
NO,
s N\WA
(6}
VHO55 o A© 22% VHO056 S;\ 2%
fo \_NH 0”0
Piracetam 60% CsA 55%

& After the treatment of each compound (5 uM) and AB (5 uM) in HT22 cell, the increase of
fluorescence ratio (green/red) was measured and normalized by taking the change of the ratio
between 0% (Ap-induced damaged condition) and 100% (normal condition in the absence of A).



Table S2. In vitro ATP production recovery activities of the 23 compounds selected from the JC-
1 assay.

ATP recovery ATP recovery

Compd (%) @ Compd (%) @
VHO003 28% VHO008 -2%
VHO009 -62% VHO011 22%
VHO012 -17% VHO016 -18%
VHO023 20% VHO024 13%
VHO026 -6% VHO028 28%
VHO030 -14% 7 (VH034) 42%
VHO038 33% VHO040 -159%
VHO041 -11% VHO043 0%
VHO044 -66% VHO045 -53%
VHO047 -68% VHO048 0%
8 (VH050) 45% VHO052 0%
VHO053 16%
CsA - 46% Piracetam 127%

@ Recovery of ATP production at a concentration of 5 uM of each test compound against Ap-
induced mitochondrial ATP reduction.



Table S3. Mean (£ SD) pharmacokinetic parameters? after intravenous (n = 5) and oral (n = 5)
administration (10 mg/kg) of 7 and 14 to SD male rats.

7 14
Intravenous Oral Intravenous Oral
AUCo- 361.71+88.82 135.03+15.37 330.66+93.61 26.59+22.32
(mg min/ml)
AUCiast 360.07+88.83 11557+28.01 273.6064.45  11.67+5.99
(mg min/ml)
Terminal
half-life 62.49+4.71  140.77+62.19 173.83+32.38 448.10+27.60
(min)
Cumax (Mg/ml) ; 0.4320.22 ; 0.0420.02
. 132 48
Tmax (Min) (60~240) - (30~60)
cL
anlimimikg 28.95+7.09 ; 32.525+10.08 ]
+ +
Ve (1K) 1737.23_498. ] 7736.8269_1114 _
F (%) 37.3 8.0

28AUC, ., total area under the plasma concentration—time curve from time zero to time infinity; AUCas, total area
under the plasma concentration—time curve from time zero to last measured time; Cmax, peak plasma concentration;
Tmax, time to reach Cmax; CL, time-averaged total body clearance; MRT, mean residence time; Vs, apparent volume of
distribution at steady state; Ae, Excreted amount; F, bioavailability.

Table S4. CYP450, hERG liability, and human microsomal stability profiles of 7 and 14.

CYP450 Microsomal
hERG stability
Compd (% remaining Activity @ 10 pM)
(1Cs0, pM)2 (% remaining
CYP1A2 CYP2D6 CYP2C9 CYP3A4 after 30 min)
7 69.0 83.3 725 69.9 19.5+4.43 49.6
14 92.0 98.9 63.8 158.6 4.23 £0.48 62.9

21Cso values (£SD) were obtained from a dose-response curve.



Figure S1. Representative surface plasmon resonance (SPR) sensorgrams of 7 (VHO034) (A), 14
(VH062) (B), compound 31 (C) and compound 44 (D). The Kp values are expressed as mean +
SD from three independent measurements.
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Compound 31, Kp=1.25+0.79 uM
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Figure S2. '"H NMR Spectrum of 23a in CDCl3
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T 5 s s (—‘>§’7
Pl d a3 SrBRANSASTRTSN
caw o o 3 s At ek e b aa b
=3 I a a e DO OB Wt BRU ER
SaR 4 2 a i) CLSIRNARARRSAT
1A R B v SNV o<
Curzent Data Pazameters
NAME LJW_TSPO_3A_CARBON
0 /_i EXPNO 2
o PROCNG 1
F2 - Aoquisition Parameters
Date_ 20071125
AN N Time 18.2¢
| N TNSTRUN spect
N s C PROBED % ma PABBO B3/
W N PULPROG 29pg30
S T 65536
o) SOLVENT cocas
¥s 218
D ‘
SWH 24038.461 Bz
FIDRES 0.366798 Be
aQ 1.3631408 sec
RG 130.62
oW 20.800 vaec
DE 6.50 usec
TE 295.0 K
DL 2.00000000 sec
DLL 0.03000000 sec
D0 1
........ CEAMNEL f1 ==wweee=
SFOL 100.6429474 MBx
NucL 13¢
PL 10.00 usec
PLWL 52.00000000 W
essssses CHANNEL £2 sessssss
sFo2 400.2116008 MBx
NUC2 18
CPOPRG( 2 waltzl6
PCED2 90.00 usec
PLWZ 12.00000000 W
PLWL2 0.35777000 W
PLNL3 0.28979000 W
F2 - Processing parameters
SI
=5 100.6328850 MBz
WM Ex
ss8 o
LB 1.00 B
6B o
PC 1.40

12



Figure S4. '"H NMR Spectrum of 23b in CDCl3
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Figure S6. 'H NMR Spectrum of 24aa in CDCl3
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Figure S8. 'H NMR Spectrum of 24ab in CDCl3
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Figure S10. 'H NMR Spectrum of 24¢ in CDCl3
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Figure S12. '"H NMR Spectrum of 24d in CDCl3

w
~ W= NS fh!--nl--mmcujoc\q-cinr--co\nw'.—‘.—nmm
(=1 L e ol el B s R il i B U‘\(Klr‘-((lmq‘mcﬂ e R
- O T AL W e 0T 0o <<<U<<|\LI\D\SJ SOD A
e e N N R R T
— A0 o T T T T 00 0O g O 0 0O
L L S
ssssannsee = NI
p— |
MO A NN 0T A @OW [~ 0w -
FTNTONOE O T 000 @00
CNMMEEBOOAN LR T IMOMoo O
TT T T O OGO R i
\\\K \\\V ‘H-K_: }*‘%__ﬁ‘\&
—
o,
B0
A/jL !
WA IV J;\ m Jk 4,
-
\..rxu g ,}—NH _i (-
o g
4. -‘10 15 ppm
PARAIN. ]l ! )
c:lc-— |cn[o'|h- =] - =} c:|
2919 | | 9 2 Q
== ol ] o

n
e A L

Figure S13.

vV Vo NV

-
Oy-0
AI H—nm /—’f

T T T T T T T T T
200 180 160 140 120 100 80 60 40 20

T
ppm

17



Figure S14. 'H NMR Spectrum of 24e in CDCl3
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Figure S16. 'H NMR Spectrum of 24f in CDCl3
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Figure S18. 'H NMR Spectrum of 24g in CDCl3
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Figure S20. 'H NMR Spectrum of 25aa in DMSO-ds
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Figure S22. '"H NMR Spectrum of 25ab in DMSO-ds
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Figure S24. 'H NMR Spectrum of 25b in MeOD
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Figure S26. 'H NMR Spectrum of 25¢ in DMSO-ds
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Figure S28.

"H NMR Spectrum of 25d in CDCl3
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Figure S30. 'H NMR Spectrum of 25e in CDCl3
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Figure S32. 'H NMR Spectrum of 25f in CDCl3
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Figure S34. '"H NMR Spectrum of 25g in CDCl3

((‘\"\ VCOHALSTO0DOMAAFONOOU A NGO N DO ™
s} HO WA A DO TLFOMNCAINA SO~ ODWO
(r; ommwm#wwwmcxmmmmmmmm-«ow-e
— CWM ST OMM MM N NN NN NN NN
&'\"&\\/ %‘,’/&J/ Current Data Parameters
NAME LIW_TSPO_5G
EXPNO 1
PROCNO 1
»’ F2 - Acquisition Parameters
@] Date_ 20171125
N Time 23.50
}:S INSTRUM spect
N NH PROBHD 5 mm PABBO BB/
N ‘ PULPROG 2930
\”’ s ™ 65536
o SOLVENT DMSO
NS S
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
20 4.0894465 sec
RG 190.62
oW 62.400 use
DE 6.50 useq
TE 298.3 K
D1 1.00000000 sec
TDO 1
s=msmss=e CHANNEL £l s=mewmnd
SFO1 400.2124715 MEz
NUC1 18
Pl 54 useq
PLW1 12. 00000000 W
F2 - Processing parameters
l J sI 65536
A L Ja SF 400.2100000 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T 1B 0.30 Hz
13 12 1 10 9 7 6 5 4 3 2 pm GB 0
"t y P PC 1.00
: LT
o =] Sl o ol lalyl o
. 13 :
Figure S35. °C NMR Spectrum of 25g in DMSO-dg
£d &% LG sx%  3syul
e 8 3 gasg iss  sgans BRUKER
Corrent mu Paraneters
WANE _2890_30_CARRGH
EXPNO
»l PROCNG i
O F2 - Aequisition Parsmeters
N Date_ 20171126
s Tine 14.57
INSTROM spect
A PROBED 5 mm PARBO BB/
| NH PULPROG 2apq 30
N o ©5536
S SOLVENT
i X
os 4
o] Wil 24038.461 B
FIIRES 0.304758 B2
29 1.3631486 sec
R 190.62
v 20.800 wse
oF 6.50 vam
TE 35.3 X
o1 2,00000000 seo
D11 ©.03000000 sea
T00 1
NNRL £1 wwwmmnnd
100.6429474 MEz
13¢
10.00 wan
52.00000000 ¥
£2
5502 002116008 s
wuc2 18
cPoPRaL2 waltale
PCPDR $0.00 sae
PLW2 12.00000000 W
PLWL2 0.35777000 ™
PLWLI ©.28979000 ¥
T2 - Processing paremeters
sz 32768
sF 100, 6328850 Max
W EY
asn o
*e 1.00 ¥
cB ]
oc 1.40
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

28



Figure S36. 'H NMR Spectrum of 14 in CDCl3
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Figure S38. 'H NMR Spectrum of 27 in CDCl3

MWDo oW W AN O T oo O o =T
e == Ty B L B s B = I e i ) [ T i B e T B o BV —
MDA A WD O DWW NN D OO [ R = e e B =] ]
L e e e e Lt el el ol e o ol o i e T B B s W e B o ] BRUKER
Ve | L {
\ |
Current Data Parameters
NAME LHE_KKPTO001_CDC13
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters|
Date_ 20210222
o0— Time 18.24
NSTRUM spect
PROEHD 5 mm PABBO BB/
PULPROG zg30
o D [
SOLVENT 3
o NS 6
& }—5\_4 Ds 2
| F SWH 8012.820 Hz
N I HN FIDRES 0.122266 Hz
\Ef ag 4.0894465 seq
F 2
Bl 15.54 useg
PLW1 1Z2.00000000 W
F2 - Processing parameters
sSI 65536
SF 400.2100127 MHz|
WDW EM
SSB o
LE 0.30 Hz
J GB ]
PC 1.00
JlL A L | l —
T T T T T T T T T
10 9 8 7 6 5 4 3 ppm
/W L S ) N Y A
=] o| [@|= o= () — w0 (=
= “—| b ] ‘Q["‘. I“! @ r“:l |°‘| |C"
=] —| led|= —|a o3| | i L]

Figure S39. °C NMR Spectrum of 27 in CDCl3

00—

an
0

Currer
NAME

EXPNO
PROCNO i

Data Parame
KTH_KKPT

F2 - Acquisition

Pre

e68ing paramet
7

200 180 160 140 120 100

30



—_

Figure S40. '"H NMR Spectrum of 28 in CDCl3
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Figure S42. 'H NMR Spectrum of 29 in CDCl3
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Figure S44.

"H NMR Spectrum of 30 in CDCl;
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Figure S46. 'H NMR Spectrum of 31 in CDCl;
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Figure S47. °C NMR Spectrum of 31 in CDCl;
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Figure S48. 'H NMR Spectrum of 32 in CDCl;
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Figure S50. 'H NMR Spectrum of 33 in CDCl3
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Figure S52. 'H NMR Spectrum of 34 in CDCls
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Figure S54.

"H NMR Spectrum of 35 in CDCl;
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Figure S56. 'H NMR Spectrum of 36 in CDCl;
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Figure S58. 'H NMR Spectrum of 37 in CDCl3
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Figure S60. 'H NMR Spectrum of 38 in CDCl;

2012-05-01 10:22:
KTH_3_M
Acquisition Time (sec) 3.9584 |Da!e 01 May 2012 10:04:00 Dare Stamp 01 May 2012 10:04:00
File Name LANMR DATA\20120501NMR DATAIKTH 3 T1TV\FID | Frequency (MHz) 40013 Nucleus 1H Number of Transients 15
Origin spect Qriginal Points Count 32768 Owner root Points Count 131072 Fulse Sequence Zg30
Receiver Gain 28740 SWcyclical) (Hz) B278.15 Solvent CHLOROFORM-d Specrrum Offser (Hz) 24709668
Spectrum Type STANDARD | Sweep Width (Hz) 8278.08 Temperature (degree C) 24.200
KTH_3_71T.001.esp : -
VerticalScaleFactor = 5 M13(m) Mi5m)
M11{br.s) MOBi(s
o (b J(s) M3(m)
@ M12(m) By M2y
o —
o Mi14(or.s) [ MO4{m)
q o] M18{m) - +
S B e e o P
S \EN s «”\ WM17(m) 7 MOT(br. 5.) - 17 |
E 7 B o
S M) MAg(m) 5 MO1(m)
N < M16(m) " g|® "
= 3 o - g = 8
] E [ o 2 : T
E %3S CA- o [ 7
E @ (=) =+ - Reo <
Z,] 815 LY ;
23 R, e )E o 4
3 ] Im o @)
] g o R ‘ \ | 3|
' | o 93 B s il
3 I T Wl s s |K HAl |
] il Nl 1L i AR
03 Ile. : ._‘\A“ — \E'I-"'.I_Jllll:“J‘/ﬁ’_ - L}‘ |J |\ | S—
218200 1.370.202292080.321342152521.40 2M 3273603.55
4 d = Uy Uddud [ 4 d i
LR R L A Ll B L L L L L B LA L L) H Ry LA LRl LRt L) ML L) LR LR ML M) LA LA LA R IARA LA RN RARIRARE LA RARA) LARA R MR LA LAY
10.0 95 9.0 8.5 8.0 75 70 6.5 6.0 55 5.0 45 40 35 30 25 20 15 1.0 05 0

Figure S61. 1°C NMR Spectrum of 38 in CDCl3

.00
75.4752953

CHANNEL £2
walt

T T T T
200 180 160 140 120 100

41



Figure S62.

"H NMR Spectrum of 39 in CDCl;
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Figure S64. 'H NMR Spectrum of 40 in CDCl;

NN O MW T @GN D D0 =
WOITE A O OO DY o
NN NOO®ADC O~ M o
L i e i A R e B o ™
Y S W NS S T T

L

I
|

/

— Processing parameters
65536
400.13000

MHz

LR L WLM__‘LMM -

T T
6 5 4 3

T T
9 8 7 2 1 ppm
S [ Fon N W N A [ L U
(:Ts e (8 EREE | |aérs]a 515
oo -— | ||| o™ N |||

Figure S65. 1°C NMR Spectrum of 40 in CDCl3

a3

66

130

77.08
16.6
63.8

£~ 169,21
—1

T T T T T T
200 180 160 140 120 100 80 60 40 20 0  ppm

43



Figure S66. 'H NMR Spectrum of 41 in CDCl3
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Figure S68. 'H NMR Spectrum of 42 in CDCl;
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Figure S70. 'H NMR Spectrum of 43 in CDCl3
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Figure S72. '"H NMR Spectrum of 44 in CDCl3
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Figure S74. 'H NMR Spectrum of 45 in CDCl;
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Figure S76. 'H NMR Spectrum of 46 in CDCl3
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Figure S78. 'H NMR Spectrum of 47 in CDCl3
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Figure S80. 'H NMR Spectrum of 48 in CDCl3
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Figure S82. 'H NMR Spectrum of 49 in CDCl3
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Figure S84. 'H NMR Spectrum of 50 in CDCl3
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Figure S85. 1°C NMR Spectrum of 50 in CDCl3
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Figure S86. 'H NMR Spectrum of 51 in CDCl3
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Figure S87. '°C NMR Spectrum of 51 in CDCl;
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Figure S88. 'H NMR Spectrum of 52 in CDCl3
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Figure S90. 'H NMR Spectrum of 53 in CDCl3
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Figure S92. 'H NMR Spectrum of 54 in CDCl3
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Figure S94. 'H NMR Spectrum of 55 in CDCl3
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Figure S96. 'H NMR Spectrum of 56 in CDCl3
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Figure S98. 'H NMR Spectrum of 57 in CDCl;
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Figure S100. 'H NMR Spectrum of 58 in CDCl3

© NOo « hobonoorsobhormowan©wo S ~mo ~
< <O ™ TONMNAPOTOR—AOA~HOWLMULMITITAND ™M
- T ™M @ m\DNNNﬁOG\mwml\l\NNHHNN\OQ‘VMNO
(=)} == o vﬂqqﬁ'ﬁ'vmmmmmmmmmmNNHMﬂHﬁo
Current Data Parameters
o NAME KTH_4_173
>‘N J EXPNO
o N PROCNO 1
N/J\S F2 - Acquisition Parameters
Date_ 20130306
o] Time 16.24
INSTRUM spect
HN PROBHD 5 mm DUL 1H-13
PULBROG 2930
™ 65536
o~ SOLVENT cbe13
NS 16
DS 2
- SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 102
DW 81.000 usec
DE 6.00 usec
TE 300.0
D1 1.00000000 sec
D0 1
CHANNEL £1
10.50 usec
-1.00 dB
FOl 300.1318534 MHz
F2 - Processing parameters
SI 32768
F 300.1300000 Mz
WD EM
sSB 0
LB 0.30 Hz
GB 0
BC 1.00
T T T T T \ | w T T T
10 9 8 7 6 2 1 ppm
L4 H { \
I - o o A
|| s 8 m| 3 e.}
ls! <l < > >

Figure S101. 3C NMR Spectrum of 58 in CDCl3
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Figure S102. '"H NMR Spectrum of 59 in CDCl;
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Figure S106.

"H NMR Spectrum of 61 in CDCls
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Figure S107.

13C NMR Spectrum of 61 in CDCl;
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Figure S108. "H NMR Spectrum of 62 in CDCl3
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Figure S109. 3*C NMR Spectrum of 62 in CDCl3
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Chemical synthesis and characterization

All reactions were carried out under nitrogen atmosphere and commercially obtained
reagents were used without further purification. Flash column chromatography were performed
using silica gel 60 (Merck). 'H NMR and *C NMR spectra were recorded on Bruker 500
spectrometer. Chemical shifts (5) are reported in parts per million (ppm) values using
tetramethylsilane (TMS) as the internal standard, and the coupling constants (J) are reported in
hertz (Hz). Melting points were determined using an OptiMelt melting point apparatus (Stanford
Research System, Inc.). All of the final compounds were found to have purity >95%. The purity
of the samples was determined by analytical HPLC using a Waters E2695 system with SunFire
C1g column (4.6 mm x 150 mm; 5 pm), with the gradient of H2O/MeCN, 90/10 — 0/100 in 20
min, +3 min isocratic, flow rate of 1.0 mL/min, A =254 and 280 nm. High—resolution mass spectra

(HRMS) were recorded on a LTQ Orbitrap (Thermo Electron Corporation) instrument.

Procedure for the synthesis of ethyl 6-acetyl-2-isothiocyanato-4,5,6,7-tetrahydrothieno[2,3-
c]pyridine-3-carboxylate  (23a). A  mixture of ethyl 6-acetyl-2-amino-4,5,6,7-
tetrahydrothieno[2,3-c]pyridine-3-carboxylate 22a (2.00 g, 7.45 mmol, 1.0 equiv.) and 1,1'-
thiocarbonyldipyridin-2(1H)-one (1.82 g, 7.83 mmol, 1.05 equiv.) in THF (74 mL) was heated
under the reflux for 4 h. After cooling to room temperature, the reaction mixture was extracted
with CH2Cl; (3 x ~ 100 mL) and washed with H20 (~ 100 mL). And the organic layer was dried
over anhydrous MgSOas, and concentrated in vacuo. The residue was purified by column
chromatography (SiO2, CH2Cl,/diethyl ether 4/1) to yield the title product 23a (1.99 g, 86%) as a
yellow solid; Rf = 0.30 (CH:Cly/diethyl ether 4/1); 'H NMR (400 MHz, CDCls, mixture of the

rotamers) 6 4.71 (s, 1.5H), 4.58 (s, 0.5H), 4.40 (g, J = 6.0 Hz, 2H), 3.87 (t, J = 6.0 Hz, 0.5H), 3.73
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(t, J = 6.0 Hz, 1.5H), 2.96-3.04 (m, 2H), 2.23 (s, 2H), 2.20 (s, 1H), 1.45 (t, J = 6.0 Hz, 3H); *°C
NMR (101 MHz, CDCls, mixture of the rotamers) ¢ 170.98, 169.26, 166.66, 150.89, 132.82,
111.67, 61.24, 61.06, 43.81, 43.54, 40.84, 40.70, 39.15, 27.21, 27.04, 26.31, 21.88, 21.40, 21.31,

14.43, 14.34, 14.27.

Ethyl 2-isothiocyanato-6-methyl-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate (23Db).
Following the same procedure for the synthesis of 23a, a mixture of 2-amino-6-methyl-4,5,6,7-
tetrahydrothieno[2,3-c]pyridine-3-carboxylate 22b (210 mg, 0.87 mmol, 1.0 equiv.) and 1,1'-
thiocarbonyldipyridin-2(1H)-one (203 mg, 0.87 mmol, 1.0 equiv.) in THF (9 mL) gave the title
product 23b (198 mg, 80%) as a yellow solid; Rf = 0.25 (CH2Cl./MeOH 10/1); *H NMR (400
MHz, CDCl3) 6 4.37 (g, J = 6.0 Hz, 2H), 3.52 (s, 2H), 2.95 (t, J = 6.0 Hz, 2H), 2.73 (t, = 6.0 Hz,
2H), 2.49 (s, 3H), 1.43 (t, J = 6.0 Hz, 3H); 3C NMR (101 MHz, DMSO-ds) § 161.82, 133.72,

133.02, 128.91, 126.00, 116.01, 60.87, 53.38, 51.98, 45.42, 26.70, 14.42.

Procedure for the synthesis of ethyl 6-acetyl-2-(3-(4-methoxyphenyl)thioureido)-4,5,6,7-
tetrahydrothieno[2,3-c]pyridine-3-carboxylate (24aa). To a stirred solution of ethyl 6-acetyl-2-
isothiocyanato-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate 23a (1.98 g, 6.39 mmol, 1.0
equiv.) in EtOH (64 mL) was added 4-methoxyaniline (1.57 g, 12.78 mmol, 2.0 equiv.). After
stirring at room temperature for 12 h, the precipitate was filtered off, washed on the filter with
EtOH (~ 50 mL), then dried in vacuo to give the title product 24aa as a white solid (2.56 g, 93%);
Rf = 0.60 (n-hexane/EtOAc 1/1); *H NMR (400 MHz, CDCls, mixture of the rotamers) § 11.93-
12.02 (m, 1H), 7.96-8.00 (m, 1H), 7.26 (d, J = 9.0 Hz, 2H), 6.99 (d, J = 9.0 Hz, 2H), 4.68 (s, 1H),
4.55 (s, 1 H), 4.07-4.18 (m, 4H), 3.82 (t, J = 6.0 Hz, 1H), 3.66 (t, J = 6.0 Hz, 1H), 2.84-2.92 (m,

2H), 2.18 (s, 3H), 1.47 (t, J = 6.4 Hz, 3H), 1.25-1.30 (m, 3H): 3C NMR (101 MHz, CDCls) ¢
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177.02, 169.13, 165.67, 158.73, 151.39, 151.30, 130.65, 127.92, 21.42, 14.72, 14.23, 14.14,

LC/MS (ESI*, MeCN/H20): m/z: calcd for C20H24N304S2: 434.11 [M+H]"; found: 434.1.

Ethyl 6-acetyl-2-(3-(4-ethoxyphenyl)thioureido)-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-
carboxylate (24ab). Following the same procedure for the synthesis of 24aa, ethyl 6-acetyl-2-
isothiocyanato-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate 23a (1.82 g, 5.86 mmol, 1.0
equiv.) and 4-ethoxyaniline (1.50 mL, 11.86 mmol, 2.0 equiv.) in EtOH (59 mL) gave the title
product 24ab (2.37 g, 90%) as a white solid; R = 0.55 (n-hexane/EtOAc 1/1); *H NMR (400 MHz,
CDCls, mixture of the rotamers) ¢ 12.03 (br s, 0.5H), 11.94 (br s, 0.5H), 7.79 (br s, 1H), 7.27 (d, J
= 6.0 Hz, 2H), 7.01 (d, J = 6.0 Hz, 2H), 4.69 (s, 1H), 4.55 (s, 1H), 4.12-4.18 (m, 2H), 3.88 (s, 3H),
3.82 (t, J = 6.0 Hz, 1H), 3.66 (t, J = 6.0 Hz, 1H), 2.84-2.92 (m, 2H), 2.16-2.22 (m, 3H), 1.26-1.30
(m, 4H); *3C NMR (101 MHz, CDCls) ¢ 177.08, 169.07, 165.81, 159.53, 151.27, 130.68, 128.75,
128.01, 127.97, 123.33, 121.67, 115.29, 60.70, 60.57, 55.61, 44.91, 43.83, 40.69, 39.20, 27.12,
26.22, 21.87, 21.43, 14.22, 14.14; LC/MS (ESI*, MeCN/H20): m/z: calcd for C21H26N304S>:

448.13 [M+H]*; found: 448.1.

Ethyl 6-acetyl-2-(3-ethylthioureido)-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate
(24c). Following the same procedure for the synthesis of 24aa, ethyl 6-acetyl-2-isothiocyanato-
4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate 23a (60 mg, 0.19 mmol, 1.0 equiv.) and
ethanamine (2.0 M in THF, 145 uL, 0.29 mmol, 1.5 equiv.) in EtOH (2 mL) gave the title product
24c (45 mg, 67%) as a white solid; Rf = 0.15 (DCM/MeOH 20/1); *H NMR (400 MHz, CDCls,
mixture of the rotamers) ¢ 12.09 (br s, 1H), 6.29-6.34 (br m, 1H), 4.68 (s, 1H), 4.55 (s, 1H), 4.35
(g, J = 6.9 Hz, 2H), 3.84 (t, J = 6.0 Hz, 1H), 3.69 (t, J = 6.0 Hz, 1H), 3.58 (m, 2H), 2.90 -2.95 (M
2H), 2.21 (s, 1.5H), 2.18 (s, 1.5H), 1.37-1.43 (m, 6H); 3C NMR (101 MHz, CDCls) § 169.33,

169.09, 167.15, 167.08, 130.37, 128.40, 61.03, 60.90, 44.96, 43.86, 40.70, 39.23, 27.19, 26.28,
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21.88, 21.44, 14.32, 14.23, 13.84; LC/MS (ESI*, MeCN/H20): m/z: calcd for CisH22N303S>:

356.10 [M+H]"; found: 356.1.

Ethyl 6-acetyl-2-(3-propylthioureido)-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate
(24d). Following the same procedure for the synthesis of 24aa, ethyl 6-acetyl-2-isothiocyanato-
4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate 23a (708 mg, 2.28 mmol, 1.0 equiv.) and
propan-1-amine (0.28 mL, 3.42 mmol, 1.5 equiv.) in EtOH (22 mL) gave the title product 24d
(785 mg, 93%) as a white solid; Rf = 0.55 (DCM/MeOH 20/1); *H NMR (400 MHz, MeOD,
mixture of the rotamers) 6 12.08 (br s, 1H), 6.50 (br s, 1H), 4.68 (s, 1H), 4.54 (s, 1H), 4.35(q, J =
7.2 Hz, 2H), 3.83 (t, J = 6.0 Hz, 1H), 3.70 (t, J = 6.0 Hz, 1H), 3.37-3.48 (m, 2H), 2.96 (t, J = 6.0
Hz, 1H), 2.94 (t, J = 6.0 Hz, 1H), 2.21 (s, 1.5H), 2.18 (s, 1.5H), 1.72-1.75 (m, 2H), 1.37-1.39 (m,
3H), 1.05 (t, J = 7.2 Hz, 3H); 3C NMR (101 MHz, CDCls) § 169.42, 169.14, 60.99, 60.86, 44.94,
43.87, 40.71, 39.26, 27.18, 26.26, 21.98, 21.90, 21.45, 14.32, 14.22, 11.42; LC/MS (ESI*,

MeCN/H20): m/z: calcd for C16H24N303S,: 370.12 [M+H]"; found: 370.0.

Ethyl  6-acetyl-2-(3-isobutylthioureido)-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate
(24e). Following the same procedure for the synthesis of 24aa, ethyl 6-acetyl-2-isothiocyanato-
4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate 23a (100 mg, 0.32 mmol, 1.0 equiv.) and 2-
methylpropan-1-amine (48 pL, 0.48 mmol, 1.5 equiv.) in EtOH (3 mL) gave the title product 24e
(108 mg, 87%) as a white solid; Rt = 0.60 (DCM/MeOH 20/1); *H NMR (400 MHz, CDCls,
mixture of the rotamers) ¢ 12.10 (br s, 1H), 6.43-6.50 (br m, 1H), 4.68 (s, 1H), 4.55 (s, 1H), 4.34
(q, J = 6.9 Hz, 2H), 3.84 (t, J = 6.0 Hz, 1H), 3.69 (t, J = 6.0 Hz, 1H), 3.33 (m, 2H), 2.95 (t, J = 6.0
Hz, 1H), 2.90 (t, J = 6.0 Hz, 1H), 2.21 (s, 1.5H), 2.18 (s, 1.5H), 2.01 (sextet, J = 6.9 Hz, 1H), 1.40
(q, J = 7.2 Hz, 3H), 1.04 (d, J = 5.6 Hz, 6H); 13C NMR (101 MHz, CDCls) § 169.36, 169.10,

166.99, 152.95, 130.83, 128.39, 60.99, 60.86, 44.94, 43.86, 40.70, 39.25, 28.06, 27.19, 26.27,
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21.90, 21.45, 20.22, 14.32, 14.23; LC/MS (ESI*, MeCN/H20): m/z: calcd for C17H25N303S>:

384.13 [M+H]"; found: 384.1.

Ethyl 6-acetyl-2-(3-butylthioureido)-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate (24f).
Following the same procedure for the synthesis of 24aa, ethyl 6-acetyl-2-isothiocyanato-4,5,6,7-
tetrahydrothieno[2,3-c]pyridine-3-carboxylate 23a (100 mg, 0.32 mmol, 1.0 equiv.) and butan-1-
amine (47 pL, 0.48 mmol, 1.5 equiv.) in EtOH (3 mL) gave the title product 24f (70 mg, 57%) as
a white solid; Rf = 0.55 (DCM/MeOH 20/1); *H NMR (400 MHz, CDCls, mixture of the rotamers)
§12.08 (br s, 1H), 6.45 (br m, 1H), 4.68 (s, 1H), 4.55 (s, 1H), 4.35 (q, J = 6.0 Hz, 2H), 3.84 (t, J
= 6.0 Hz, 1H), 3.69 (t, J = 6.0 Hz, 1H), 3.52 (m, 2H), 2.89-2.95 (m, 2H), 2.21 (s, 1.5H), 2.18 (s,
1.5H), 1.67-1.71 (m, 2H), 1.37-1.50 (m, 5H), 1.00 (t, J = 6.0 Hz, 3H); 13C NMR (101 MHz, CDCls)
0177.11,169.38, 169.12, 167.05, 152.74, 130.32, 128.36, 60.98, 60.85, 44.94, 43.87, 40.72, 39.26,
30.64, 27.19, 26.27, 21.88, 21.43, 20.06, 14.32, 14.22, 13.68; LC/MS (ESI*, MeCN/H20): m/z:

calcd for C17H25N303S,: 384.13 [M+H]"; found: 384.1.

Ethyl 6-acetyl-2-(3-isopropylthioureido)-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate
(249). Following the same procedure for the synthesis of 24aa, ethyl 6-acetyl-2-isothiocyanato-
4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate 23a (100 mg, 0.32 mmol, 1.0 equiv.) and
propan-2-amine (42 pL, 0.48 mmol, 1.5 equiv.) in EtOH (3 mL) gave the title product 24g (115
mg, 99%) as a white solid; Rf = 0.70 (DCM/MeOH 20/1); *H NMR (400 MHz, CDCls, mixture of
the rotamers) ¢ 12.00 (br s, 1H), 6.35-6.44 (br m, 1H), 4.66 (s, 1H), 4.52 (s, 1H), 4.29-4.36 (m,
2H), 4.23 (s, 1H), 3.85 (t, J = 6.0 Hz, 1H), 3.67 (t, J = 6.0 Hz, 1H), 2.92 (t, J = 6.0 Hz, 1H), 2.86
(t, J = 6.0 Hz, 1H), 2.19 (s, 1.5H), 2.16 (s, 1.5H), 1.31-1.41 (m, 9H); 3C NMR (101 MHz, CDCls)

0 176.07, 169.41, 169.13, 167.01, 152.80, 152.60, 130.28, 128.32, 60.98, 60.83, 46.44, 46.38,
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44.94, 43.88, 40.71, 39.28, 27.19, 26.26, 22.32, 22.29, 21.89, 21.44, 14.31, 14.21; LC/MS (ESI*,

MeCN/H20): m/z: calcd for C16H2aN303S;: 370.12 [M+H]*; found: 370.1.

Procedure for the synthesis of 7-acetyl-3-(4-methoxyphenyl)-2-sulfanylidene-1,5,6,8-
tetrahydropyrido[2,3]thieno[2,4-b]pyrimidin-4-one (25aa). A solution of ethyl 6-acetyl-2-(3-(4-
methoxyphenyl)thioureido)-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate 24aa (2.56 g,
5.92 mmol) in the 1:3 mixture (59 mL) of 10% NaOH and MeOH was heated under the reflux for
3 h, and cooled to room temperature. The reaction mixture was acidified with 2 N HCI to pH ~ 3,
and then the precipitated was filtered off and washed with H»O to give the title product 25aa as a
white solid (2.13 g, 93%); Rf = 0.40 (CH2Clz/MeOH 10/1); *H NMR (400 MHz, DMSO-dg,

mixture of the rotamers) 6 13.70 (s, 1H), 7.11 (d, J = 8.9 Hz, 2H), 6.98 (d, J = 8.9 Hz, 2H), 4.68

(s, 0.7H), 4.63 (s, 1.3H), 4.07 (q, J = 7.0 Hz, 2H), 3.72-3.67 (m, 2H), 2.89 (m, 1.3H), 2.78 (m,
0.7H), 2.11 (s, 2H), 2.08 (s, 1H), 1.37 (t, J = 7.0 Hz, 3H); 3C NMR (75 MHz, DMSO-ds) & 175.56,
169.24, 158.49, 157.46, 150.42, 132.06, 130.38, 125.58, 116.09, 115.00, 63.67, 43.10, 26.16, 22.41,
21.66, 15.14..
7-Acetyl-3-(4-ethoxyphenyl)-2-sulfanylidene-1,5,6,8-tetrahydropyrido[2,3]thieno[2,4-b]
pyrimidin-4-one (25ab). Following the same procedure for the synthesis of 25aa, ethyl 6-acetyl-
2-(3-(4-ethoxyphenyl)thioureido)-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate ~ 24ab
(2.37 g, 5.29 mmol) in the 1:3 mixture (50 mL) of 10% NaOH and MeOH gave the title product
25ab (2.07 g, 97%) as a white solid; Rs = 0.10 (n-hexane/EtOAc 1/1); *H NMR (400 MHz, DMSO-
ds, mixture of the rotamers) ¢ 13.65 (br s, 1H), 7.13 (d, J = 8.8 Hz, 2H), 7.00 (d, J = 8.8 Hz, 2H),
4.68 (s, 0.7H), 4.63 (s, 1.3H), 3.81 (s, 3H), 3.72-3.67 (m, 2H), 2.90 (m, 1.3H), 2.78 (m, 0.7H), 2.11
(s, 2H), 2.08 (s, 1H) ; 3C NMR (75 MHz, DMSO-ds) 6 175.63, 169.24, 160.99, 159.22, 157.47,

150.63, 132.24, 130.40, 125.55, 116.11, 114.62, 55.75, 43.12, 26.54, 22.18, 21.64.
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3-(4-Ethoxyphenyl)-7-methyl-2-sulfanylidene-1,5,6,8-tetrahydropyrido[2,3]thieno[2,4-

b]pyrimidin-4-one (25b). Following the same procedure for the synthesis of 25aa, 2-(3-(4-
ethoxyphenyl)thioureido)-6-methyl-4,5,6,7-tetrahydrothieno[2,3-c]pyridine-3-carboxylate ~ 24b
(130 mg, 0.31 mmol) in the 1:3 mixture (3.1 mL) of 10% NaOH and MeOH gave the title product
25b (114 mg, 98%) as a yellow solid; Rf = 0.10 (CH2Cl,/MeOH: 10/1); *H NMR (400 MHz,
DMSO) § 13.78 (br s, 1H), 10.73 (br s, 1H), 7.12 (d, J = 8.8 Hz, 2H), 6.98 (d, J = 8.8 Hz, 2H),
4.37-4.52 (m, 2H), 4.07 (g, J = 6.0 Hz, 2H), 3.38-3.63 (M, 2H), 3.11 (s, 2H), 2.93 (s, 3H), 1.36 (t,
J=6.0 Hz, 3H); *C NMR (75 MHz, DMSO-ds) 6 175.88, 158.57, 157.43, 151.29, 131.86, 130.36,

128.79, 120.07, 115.47, 115.06, 63.70, 50.66, 49.98, 42.15, 22.70, 15.16.

7-Acetyl-3-ethyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[2,3-d] pyrimidin-4(1H)-

one (25c). Following the same procedure for the synthesis of 25aa, the title product 25¢ (36 mg,
94%) was produced as a white solid; R¢ = 0.30 (CH.Cl./MeOH: 10/1); *H NMR (300 MHz, CDCls,
mixture of the rotamers) § 13.59 (s, 1H) 4.64-4.60 (m, 2H), 4.41-4.36 (m, 2H), 3.69 (t, J = 6.4 Hz,
2H), 2.95-2.83 (m, 2H), 2.11-2.06 (m, 3H), 1.24-1.81 (m, 3H). 3C NMR (75 MHz, DMSO-dg) &

173.77, 169.23, 156.64, 149.95, 130.16, 125.68, 115.70, 43.11, 26.22, 25.25, 22.23, 21.67, 12.23.

7-Acetyl-3-propyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-d] pyrimi-din-

4(1H)-one (25d). Following the same procedure for the synthesis of 25aa, the title product 25d
(671 mg, 98%) was produced as a white solid; R = 0.20 (CH2Clz/MeOH: 10/1); *H NMR (400
MHz, CDCls, mixture of the rotamers) ¢ 11.09 (br s, 1H), 4.78 (s, 1.6H), 4.76 (s, 2H), 4.4.42 (t, J
= 7.8 Hz, 2H), 3.75-3.78 (m, 2H), 3.08-3.13 (M, 2H), 2.27 (s, 2H), 2.21 (s, 1H), 1.79-1.85 (m, 2H),
1.02 (t, J = 6.9 Hz, 3H); °C NMR (75 MHz, DMSO-ds) § 173.53, 168.70, 156.32, 149.40, 129.67,

125.20, 124.81, 115.13, 46.74, 44.27, 42.60, 37.73, 25.71, 24.74, 21.71, 21.15, 19.47, 11.08.
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7-Acetyl-3-isobutyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[2,3-d] pyrimi-din-

4(1H)-one (25¢e). Following the same procedure for the synthesis of 25aa, the title product 25e (86
mg, 91%) was produced as a white solid; Rf = 0.20 (CH2Cl,/MeOH: 10/1); *H NMR (300 MHz,
CDCls, mixture of the rotamers) ¢ 12.50 (br s, 1H), 4.79 (s, 1.6H), 4.63 (s, 0.4H), 4.35 (d, J=7.2
Hz, 2H), 3.93 (t, J = 6.0 Hz, 0.4H), 3.78 (t, J = 6.0 Hz, 1.6H), 3.09-3.16 (m, 2H), 2.45-2.51 (m,
1H), 2.31 (s, 2H), 2.25 (s, 1H), 1.43 (d, J = 8.7 Hz, 6H). 3C NMR (75 MHz, CDCl3) 5 174.95,
170.32, 157.36, 149.16, 130.34, 124.84, 116.05, 52.60, 43.50, 41.02, 26.53, 26.00, 22.06, 21.55,

20.15.

7-Acetyl-3-butyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3'":4,5]thieno[2,3-d]pyrimidin-4(1H)-

one (25f). Following the same procedure for the synthesis of 25aa, the title product 25f (57 mg,
93%) was produced as a white solid; R¢ = 0.20 (CH.Cl./MeOH: 10/1); *H NMR (300 MHz, CDCls,
mixture of the rotamers) ¢ 12.03 (br s, 1H), 4.79 (s, 1.6H), 4.62 (s, 0.4H), 4.47 (s, 2H), 3.93 (t, J =
6.0 Hz, 0.4H), 3.78 (t, J = 6.0 Hz, 1.6H), 3.08-3.15 (m, 2H), 2.33 (s, 2H), 2.23 (s, 1H), 1.68-1.78
(m, 4H), 1.41-1.49 (m, 2H), 1.02 (t, J = 6.9 Hz, 3H). 3C NMR (75 MHz, CDCls) ¢ 174.39, 170.20,

156.88, 148.98, 130.33, 124.85, 116.16, 46.51, 43.47, 40.95, 28.63, 25.98, 21.53, 20.24, 13.78.

7-Aetyl-3-isopropyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[ 2,3-d]pyrimi-din-

4(1H)-one (25g). Following the same procedure for the synthesis of 25aa, the title product 25¢g (63
mg, 63%) was produced as a white solid; Rt = 0.20 (CH2Cl,/MeOH: 10/1); *H NMR (300 MHz,
CDCls, mixture of the rotamers) ¢ 13.53 (br s, 1H), 5.98-6.02 (m, 1H), 4.64 (s, 0.7H), 4.60 (s,
1.3H), 3.67-3.72 (m, 2H), 2.82-2.94 (m, 2H), 2.11 (s, 2H), 2.07 (s, 1H), 1.48 (d, J = 6.8 Hz, 6H).
13C NMR (75 MHz, DMSO-ds) 6 174.98, 169.22, 157.38, 149.34, 130.58, 130.18, 125.70, 125.28,

44.78, 4314, 38.26, 26.30, 25.34, 22.22, 21.66, 19.05.
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N-(2,4-Difluorophenyl)-2-[[7-ethanoyl-3-(4-methoxyphenyl)-4-oxidanylidene-6,8-dihydro-5H-

pyrido[2,3]thieno[2,4-b]pyrimidin-2-yl]sulfanyl]ethanamide (14 (VHO062)). To a stirred solution
of  7-acetyl-3-(4-methoxyphenyl)-2-sulfanylidene-1,5,6,8-tetrahydropyrido[2,3]  thieno[2,4-
b]pyrimidin-4-one 25b (600 mg, 1.55 mmol) and 2-bromo-N-(2,4-difluorophenyl) acetamide (350
mg, 1.70 mmol) in MeCN was added EtsN (0.435 mL, 3.10 mmol) dropwise. The reaction was
heated under the reflux for 4 h, and then cooled to room temperature. The reaction mixture was
extracted with EtOAc (3 x ~ 50 mL) and washed with H20 (~ 30 mL). The organic layer was dried
over anhydrous MgSOas, and concentrated in vacuo. The residue was purified by column
chromatography (SiO., CH2Cl2/MeOH: 10/1) to yield the title product (752 mg, 87%) as a white
solid; Rf = 0.60 (CH2Clo/MeOH: 10/1); *H NMR (400 MHz, CDCls, mixture of the rotamers) §
9.28 (br s, 1H), 8.28-8.33 (m, 1H), 7.23 (dd, J = 6.8, 2.0 Hz, 2H), 7.07 (dd, J = 6.8, 2.0 Hz, 2H),
6.85-6.91 (m, 2H), 4.87 (s, 1.5H), 4.73 (s, 0.5H), 3.89-3.94 (m, 5.5H), 3.78 (t, J = 5.6 Hz, 1.5H),
3.09-3.16 (m, 2H), 2.24 (s, 3H); *C NMR (75 MHz, CDClIs, mixture of the rotamers) ¢ 169.34,
168.01 (d, 1J = 230.25 Hz), 161.05, 160.69 (d, 1J = 215.25 Hz), 159.00, 158.18, 154.04, 150.77,
131.67, 130.04, 129.63, 129.04, 127.10, 127.05, 122.86 (d, 3J = 6.75 Hz), 122.77, 122.29 (d, 3J =
6.00 Hz), 119.00, 115.29, 111.24 (d, 2J = 21.75 Hz), 103.56 (t, 2J = 24.75 Hz), 55.65, 45.31, 43.63,
41.19, 38.77, 36.75, 29.73, 26.11, 25.23, 22.13, 21.50; HRMS (ESI"): m/z: calcd for

Co6H23F2N404S, 557.1051 [M + H]*; found: 557.1123.

N-(3,4-Difluorophenyl)-2-[[7-ethanoyl-3-(4-methoxyphenyl)-4-oxidanylidene-6,8-dihydro-5H-

pyrido[2,3]thieno[2,4-b]pyrimidin-2-yl]sulfanyl]ethanamide (27). Following the same procedure
for the synthesis of 14, 7-acetyl-3-(4-methoxyphenyl)-2-thioxo-2,3,5,6,7,8-
hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25aa (70 mg, 0.18 mmol, 1.0 equiv.),

2-bromo-N-(3,4-difluorophenyl)acetamide (41 mg, 0.20 mmol, 1.1 equiv.), and EtsN (0.051 mL,
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0.36 mmol, 2.0 equiv.) gave the title product (90 mg, 90%) as a white solid; Rf = 0.65
(CH2Cl/MeOH 10/1); *H NMR (300 MHz, CDCI3, mixture of the rotamers) 6 9.34 (s, 1H), 7.69-
7.63 (m, 1H), 7.20 (d, J = 8.8, 2H), 7.10-7.03 (m, 4H), 4.85-4.71 (m, 2H), 3.87 (s, 3H), 3.81 (s,
3H), 3.76 (t, J = 5.6 Hz, 2H), 3.12-3.06 (m, 2H), 2.21 (s, 3H); 23C NMR (75 MHz, CDCI3, mixture
of the rotamers) ¢ 169.53, 169.39, 166.23, 161.67, 161.14, 159.66, 158.01, 151.85, 134.42, 134.34,
132.27, 130.23, 129.97, 128.63, 127.01, 120.30, 119.10, 117.42, 117.18, 115.33, 115.02, 114.95,
114.90, 109.32, 105.13, 59.63, 45.87, 45.34, 43.59, 41.19, 38.78, 36.80, 26.19, 15.30, 22.07, 21.48;

HRMS (ESI*): m/z: calcd for C26H23F2N404S, 557.1123 [M + H]*; found: 557.1123.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[ 2,3-

d]pyrimidin-2-yl)thio)-N-(2-(piperidin-1-yl)ethyl)acetamide (28). Following the same procedure
for the synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido
[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25ab (50 mg, 0.12 mmol, 1.0 equiv.), 2-bromo-N-(2-
(piperidin-1-yl)ethyl)acetamide (34 mg, 0.13 mmol, 1.1 equiv.), and EtsN (0.034 mL, 0.24 mmol,
2.0 equiv.) gave the title product (48 mg, 70%) as a white solid; R = 0.40 (CH2Cl2/MeOH 20/1);
'H NMR (300 MHz, CDCls, mixture of the rotamers) ¢ 7.22 (d, J = 9.0 Hz, 2H), 7.05 (d, J = 9.0
Hz, 2H), 4.82 (s, 1.5H), 4.69 (s, 0.5H), 4.11 (q, J = 6.9 Hz, 2H), 3.91 (t, J = 5.7 Hz, 0.5H), 3.78 (s,
2H), 3.74 (t, J = 5.7 Hz, 1.5H), 3.08-3.13 (m, 2H), 2.50 (t, J = 6.0 Hz, 2H), 2.41 (m, 4H), 2.24 (s,
3H), 1.48 (t, J = 6.9 Hz, 3H), 1.28 (m, 2H), 1.25 (m, 2H), 0.88-0.91 (M, 4H); 3C NMR (75 MHz,
CDCls, mixture of the rotamers) ¢ 169.50, 167.67, 162.73, 160.31, 158.51, 158.27, 130.05 (2C),
129.60, 128.36, 127.19, 118.67, 115.64 (2C), 63.88, 57.03, 54.24, 43.65, 41.24, 36.08, 29.70,
26.11, 25.09, 23.78, 22.69, 22.04, 21.45, 14.73; HRMS (ESI"): m/z: calcd for C2sHzsN504S>

570.2130 [M + H]*; found: 570.2194.
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2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[ 2,3-

d]pyrimidin-2-yl)thio)-N-(3-(pyrrolidin-1-yl)propyl)acetamide  (29). Following the same
procedure for the synthesis of 14, T7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-
hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25ab (50 mg, 0.12 mmol, 1.0
equiv.), 2-bromo-N-(3-(pyrrolidin-1-yl)propyl)acetamide (34 mg, 0.13 mmol, 1.1 equiv.), and
EtsN (0.034 mL, 0.24 mmol, 2.0 equiv.) gave the title product (44 mg, 68%) as a white solid; R¢ =
0.40 (CH2Cl2/MeOH 20/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) § 7.85 (brt, J =
5.7 Hz, 1H), 7.22 (d, J = 9.0 Hz, 2H), 7.05 (d, J = 9.0 Hz, 2H), 4.83 (s, 1.5H), 4.68 (s, 0.5H), 4.12
(9, J = 6.9 Hz, 2H), 3.77 (t, J = 6.0 Hz, 0.5H), 3.39 (t, J = 6.0 Hz, 1.5H), 3.35 (s, 2H), 3.14-3.16
(m, 2H), 3.12 (m, 2H), 2.55-2.61 (M, 6H), 2.24 (s, 3H), 1.73-1.80 (m, 6H), 1.49 (t, J = 6.9 Hz,
3H); *C NMR (75 MHz, CDCls, mixture of the rotamers) 6 169.55, 167.64, 162.64, 160.28,
158.55, 158.48, 130.11 (2C), 129.71, 128.17, 127.19, 118.71, 115.61 (2C), 63.87, 53.76, 53.43,
43.65, 41.23, 38.81, 37.95, 36.32, 29.69, 26.53, 23.37, 22.05, 21.44, 14.74; HRMS (ESI*): m/z:

calcd for C2gH3sNs504S2570.2130 [M + H]*; found: 570.2194.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[ 2,3-

d]pyrimidin-2-yl)thio)-N-(1-methylpiperidin-4-yl)acetamide (30). Following the same procedure
for the synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-
hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25ab (50 mg, 0.13 mmol, 1.0
equiv.), 2-bromo-N-(1-methylpiperidin-4-yl)acetamide (26 mg, 0.14 mmol, 1.1 equiv.), and EtsN
(35 uL, 0.26 mmol, 2.0 equiv.) in MeCN (1.3 mL) gave the title product (26 mg, 38%) as a white
solid; Rf = 0.50 (CH2Cl2/MeOH 10/1); *H NMR (300 MHz, CDCls mixture of the rotamers) J 7.20
(d, J = 8.7 Hz, 2H), 7.06 (d, J = 8.7 Hz, 2H), 6.73 (br d, J = 7.2 Hz, 1H), 4.84 (s, 1.5H), 4.70 (s,

0.5H), 4.12 (g, J = 6.9 Hz, 2H), 3.92 (t, J = 5.4 Hz, 0.5H), 3.75-3.79 (M, 2.5H), 3.69 (s, 2H), 3.09-
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3.15 (M, 2H), 2.75-2.78 (m, 2H), 2.24-2.29 (m, 2H), 2.16 (s, 3H), 2.13 (s, 3H), 2.06 (t, J = 10.8
Hz, 2H), 1.93-1.97 (m, 2H), 1.86 (m, 2H), 1.49 (t, J = 7.2 Hz, 3H); 2*C NMR (75 MHz, CDCls,
mixture of the rotamers) ¢ 169.48, 167.25, 162.18, 160.37, 158.87, 129.95 (2C), 129.81, 128.58,
127.02,118.77,115.69 (2C), 63.90 (2C), 54.18, 46.15 (2C), 43.61, 41.19, 36.10, 31.95 (2C), 26.14,

21.48, 14.74; HRMS (ESI): m/z: calcd for C27H3aNs504S2 556.2047 [M + H]¥; found: 556.2049.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[ 2,3-

d]pyrimidin-2-yl)thio)-N-benzylacetamide (31).Following the same procedure for the synthesis of
14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[ 2,3-
d]pyri-midin-4(1H)-one 25ab (50 mg, 0.13 mmol, 1.0 equiv.), N-benzyl-2-bromoacetamide (26
mg, 0.14 mmol, 1.1 equiv.), and EtzN (35 pL, 0.26 mmol, 2.0 equiv.) in MeCN (1.3 mL) gave the
title product (59 mg, 88%) as a white solid; Rs = 0.30 (CH2Cl,/MeOH 10/1); *H NMR (300 MHz,
CDClIs, mixture of the rotamers) ¢ 7.28-7.34 (m, 5H), 7.18 (d, J = 8.7 Hz, 2H), 7.01-7.07 (m, 3H),
4.82 (s, 1.5H), 4.69 (s, 0.5H), 4.47 (d, J = 6.6 Hz, 2H), 4.12 (q, J = 7.2 Hz, 2H), 3.92 (t, J = 5.7
Hz, 0.5H), 3.82 (s, 2H), 3.77 (t, J = 5.7 Hz, 1.5H), 3.11-3.15 (m, 2H), 2.25 (s, 2.25H), 2.22 (s,
0.75H), 1.49 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCls, mixture of the rotamers) ¢ 169.53,
167.62,162.37,160.37, 158.52, 158.35, 137.83, 129.97 (2C), 129.63, 128.75 (2C), 128.57, 127.68,
127.59 (2C), 127.04, 118.74, 115.67 (2C), 63.91, 43.94, 43.59, 41.20, 36.04, 26.10, 21.51, 14.76;

HRMS (ESI™): m/z: calcd for C2sH29N404S; 549.1625 [M + H]"; found: 549.1627.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[2,3-

d]pyrimidin-2-ylthio)-N-benzyl-N-methylacetamide (32). Following the same procedure for the
synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
thieno[2,3-d]pyrimidin-4(1H)-one 25ab (50 mg, 0.13 mmol, 1.0 equiv.), N-benzyl-2-bromo-N-

methylacetamide (27 mg, 0.14 mmol, 1.1 equiv.), and EtsN (35 pL, 0.26 mmol, 2.0 equiv.) in
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MeCN (1.3 mL) gave the title product (68 mg, 97%) as a white solid; Rf = 0.70 (CH2Cl2/MeOH
20/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) ¢ 7.32-7.46 (m, 3H), 7.20-7.28 (m,
4H), 7.03-7.07 (m, 2H), 4.83 (s, 1.3H), 4.73 (s, 0.7H), 4.65 (s, 2H), 4.15 (q, J = 7.8 Hz, 2H), 4.11
(s, 3H), 3.95 (t, J = 5.7 Hz, 0.7H), 3.77 (t, J = 5.7 Hz, 1.3H), 3.04-3.13 (m, 4H), 3.02 (s, 2H), 2.99
(s, 1H), 1.49 (t, J = 6.9 Hz, 3H); *C NMR (75 MHz, CDCls, mixture of the rotamers) 6 169.60,
169.35, 167.41, 167.26, 166.74, 162.99, 162.88, 160.23, 158.78, 158.63, 136.66, 136.09, 130.06
(2C), 129.54, 129.11, 128.73, 128.04 (2C), 128.01, 127.94, 127.65, 127.57, 127.35, 127.30,
126.50, 126.04, 118.52, 115.65 (2C), 63.85, 53.89, 53.69, 51.56, 51.34, 45.32, 43.66, 41.45, 41.16,
36.41, 36.07, 35.29, 35.07, 34.62, 34.40, 26.11, 22.06, 21.48, 14.78; HRMS (ESI*): m/z: calcd for

C29H31N404S, 563.1781 [M + H]*; found: 563.1781.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[ 2,3-

d]pyrimidin-2-yl)thio)-N-benzyl-N-ethylacetamide (33). Following the same procedure for the
synthesis of 14, T7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
thieno[2,3-d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), N-benzyl-2-bromo-N-
methylacetamide (26 mg, 0.11 mmol, 1.1 equiv.), and EtsN (30 pL, 0.20 mmol, 2.0 equiv.) in
MeCN (1.0 mL) gave the title product (49 mg, 83%) as a white solid; Rf = 0.50 (CH2Cl2/MeOH
20/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) 6 7.36-7.42 (m, 1H), 7.21-7.32 (m,
6H), 7.02-0.07 (m, 2H), 4.82 (s, 1.3H), 4.73 (s, 0.7H), 4.63-4.68 (m, 2H), 3.99-4.13 (m, 4H), 3.91
(t, J=5.2 Hz, 0.7H), 3.75 (t, J = 5.2 Hz, 1.3H), 3.48 (g, J = 6.3 Hz, 2H), 3.10-3.14 (m, 2H), 2.23
(s, 3H), 1.48 (t, J = 6.3 Hz, 3H), 1.30 (t, J = 6.9 Hz, 2H), 1.18 (t, J = 6.9 Hz, 1H); 3C NMR (75
MHz, CDCls, mixture of the rotamers) ¢ 169.52, 169.25, 167.02, 166.90, 162.97, 162.89, 160.24,
158.86, 158.71, 158.63, 137.22, 136.61, 131.63, 130.05 (2C), 129.54, 128.64, 128.02, 127.96,

127.81, 127.45, 127.37, 126.46, 125.97, 118.52, 115.66 (2C), 63.85, 51.30, 48.77, 45.32, 43.67,

78



42.21, 42.03, 41.25, 38.83, 36.38, 36.20, 26.12, 25.27, 22.04, 21.47, 14.76, 13.89, 12.59; HRMS

(ESI*): m/z: calcd for C3oH33N404S2 577.1938 [M + H]*; found: 577.1937,

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[ 2, 3-

d]pyrimidin-2-yl)thio)-N-(4-chlorobenzyl)acetamide (34). Following the same procedure for the
synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
thieno[2,3-d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N-(4-
chlorobenzyl)acetamide (25 mg, 0.11 mmol, 1.1 equiv.), and EtsN (30 uL, 0.20 mmol, 2.0 equiv.)
in MeCN (1.0 mL) gave the title product (58 mg, 97%) as a white solid; Rf = 0.25 (CH2Cl2/MeOH
20/1); *H NMR (400 MHz, CDClIs, mixture of the rotamers) 6 7.20-7.25 (m, 3H), 7.16-7.18 (m,
4H), 7.03 (dd, J = 8.8 Hz, 2.7 Hz, 4.8 Hz, 2H), 4.78 (s, 1.4H), 4.66 (s, 0.6H), 4.39 (d, J = 5.6 Hz,
2H), 4.10 (q, J = 6.8 Hz, 2H), 3.88 (t, J = 5.6 Hz, 0.6H), 3.76 (s, 2H), 3.74 (t, J = 5.6 Hz, 1.4H),
3.03-3.10 (m, 2H), 2.20 (s, 3H), 1.47 (t, J = 6.8 Hz, 3H); 3C NMR (75 MHz, CDCls, mixture of
the rotamers) ¢ 169.53, 167.72, 162.25, 160.40, 158.48, 158.26, 136.50, 133.33, 129.96 (2C),
129.71,128.99 (2C), 128.80 (2C), 128.59, 127.01, 118.75, 115.69 (2C), 63.92, 45.30, 43.58, 43.20,
41.19, 36.00, 26.10, 25.23, 22.05, 21.45, 14.73; HRMS (ESI™): m/z: calcd for C2sH28CIN4O4S;

583.1235 [M + H]*; found: 583.1226.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno [2,3-
d]pyrimidin-2-yl)thio)-N-(4-chlorophenyl)acetamide (35). Following the same procedure for the
synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
thieno[2,3-d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N-(4-
chlorophenyl)acetamide (23 mg, 0.11 mmol, 1.1 equiv.), and EtzN (30 pL, 0.20 mmol, 2.0 equiv.)
in MeCN (1.0 mL) gave the title product (43 mg, 73%) as a white solid; Rf = 0.35 (CH2Cl2/MeOH

20/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) 6 9.26 (s, 1H), 7.46 (d, J = 8.7 Hz,
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2H), 7.29-7.26 (m, 2H), 7.18 (d, J = 7.6 Hz, 2H), 7.02 (d, J = 8.7 Hz, 2H), 4.85-4.71 (m, 2H), 4.09
(9, J = 6.9 Hz, 2H), 3.94-3.72 (m, 4H), 3.12-3.07 (m, 2H), 2.21 (s, 3H), 1.45 (t, J = 6.9 Hz, 3H).;
13C NMR (75 MHz, CDCls, mixture of the rotamers) ¢ 169.60, 166.23, 161.89, 160.48, 159.54,
158.13, 136.50, 130.10, 129.94 (2C), 129.23, 129.05 (2C), 128.60, 126.82, 120.75 (2C), 118.97,
115.71 (2C), 63.93, 43.60, 41.20, 38.83, 37.02, 26.17, 22.14, 21.48, 14.74; HRMS (ESI"): m/z:

calcd for Co7H26CIN4O4S2 569.1079 [M + H]*; found: 569.1071.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3'":4,5]thieno [2,3-
d]pyrimidin-2-yl)thio)-N-(4-methylbenzyl)acetamide (36). Following the same procedure for the
synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
thieno[2,3-d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N-(4-
methylbenzyl)acetamide (28 mg, 0.11 mmol, 1.1 equiv.), and EtsN (30 pL, 0.20 mmol, 2.0 equiv.)
in MeCN (1.0 mL) gave the title product (51 mg, 88%) as a white solid; Rf = 0.35 (CH2Cl>/MeOH
20/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) ¢ 7.14-7.19 (m, 6H), 7.06 (d, J = 9.0
Hz, 2H), 6.88 (br t, J = 6.0 Hz, 1H), 4.83 (s, 1.5H), 4.69 (s, 0.5H), 4.43 (d, J = 6.0 Hz, 2H), 4.13
(9, J = 6.0 Hz, 2H), 3.88 (t, J = 6.0 Hz, 0.5H), 3.78 (s, 2H), 3.77 (t, J = 6.0 Hz, 1.5H), 3.09-3.14
(m, 2H), 2.36 (s, 3H), 2.25 (s, 3H), 1.49 (t, J = 6.0 Hz, 3H); 1*C NMR (75 MHz, CDCls, mixture
of the rotamers) ¢ 169.52, 167.54, 162.33, 160.37, 158.51, 158.36, 137.30, 134.78, 129.96 (2C),
129.62, 129.40 (2C), 128.57, 127.60 (2C), 127.05, 118.74, 115.68 (2C), 63.91, 43.72, 43.61, 41.21,
36.02, 26.11, 21.50, 21.15, 14.75; HRMS (ESI*): m/z: calcd for C2oHa1N4O4S, 563.1781 [M + H]';

found: 563.1782.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno [2,3-
d]pyrimidin-2-yDthio)-N,N-dimethylacetamide (37). Following the same procedure for the

synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
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thieno[2,3-d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N,N-
dimethylacetamide (19 mg, 0.11 mmol, 1.1 equiv.), and EtsN (30 pL, 0.20 mmol, 2.0 equiv.) in
MeCN (1.0 mL) gave the title product (46 mg, 93%) as a white solid; R = 0.20 (CH2Cl2/MeOH
20/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) ¢ 7.19 (d, J = 8.9 Hz, 2H), 7.00 (d, J
= 8.8 Hz, 2H), 4.79-4.65 (m, 2H), 4.19-3.97 (m, 4H), 3.91-3.69 (m, 2H), 3.18 (s, 2H), 3.13-3.08
(m, 2H), 2.98 (s, 3H), 2.20 (s, 3H), 1.45 (t, J = 7.0 Hz, 3H).; 3C NMR (75 MHz, CDCls, mixture
of the rotamers) ¢ 169.51, 167.12, 162.95, 160.21, 158.76, 158.62, 130.02 (2C), 129.54, 127.92,
127.31, 118.49, 115.63 (2C), 63.83, 60.39, 45.32, 43.65, 41.22, 38.80, 37.84, 36.16, 36.03, 26.11,
25.25, 21.48, 21.06, 14.76, 14.21; HRMS (ESI*): m/z: calcd for C23H27N4O4S2 487.1468 [M + H]*;

found: 487.1462.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3'":4,5]thieno [2,3-
d]pyrimidin-2-yl)thio)-N,N-diethylacetamide (38). Following the same procedure for the synthesis
of 14, T7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-
d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N,N-diethylacetamide (22
mg, 0.11 mmol, 1.1 equiv.), and EtzN (30 pL, 0.20 mmol, 2.0 equiv.) in MeCN (1.0 mL) gave the
title product (40 mg, 75%) as a white solid; Rs = 0.25 (CH2Cl,/MeOH 20/1); *H NMR (300 MHz,
CDClIs, mixture of the rotamers) ¢ 7.23 (d, J = 9.0 Hz, 2H), 7.03 (d, J = 9.0 Hz, 2H), 4.80 (s, 1.6H),
4.66 (s, 0.4H), 4.10 (g, J = 6.0 Hz, 2H), 4.01 (s, 2H), 3.85 (t, J = 6.0 Hz, 0.4H), 3.74 (t, J = 6.0 Hz,
1.6H), 3.48 (g, J = 6.0 Hz, 2H), 3.41 (q, J = 6.0 Hz, 2H), 3.06-3.12 (m, 2H), 2.22 (s, 3H), 1.47 (¢,
J =6.0 Hz, 3H), 1.32 (t, J = 6.0 Hz, 3H), 1.14 (t, J = 6.0 Hz, 3H); *C NMR (75 MHz, CDCls,
mixture of the rotamers)  169.62, 166.16, 165.69, 163.67, 162.96, 160.50, 160.21, 158.93, 158.64,

130.03 (2C), 129.86, 129.52, 127.85, 127.35, 115.83, 115.63 (2C), 63.83, 43.68, 42.72, 41.26,

81



41.10, 40.63, 36.58, 36.26, 27.15, 26.10, 22.92, 21.41, 14.74, 14.47, 12.98; HRMS (ESI*): m/z:

calcd for CosH31N404S, 515.1781 [M + H]*; found: 515.1775.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno [2,3-
d]pyrimidin-2-yl)thio)-N,N-dipropylacetamide (39). Following the same procedure for the
synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
thieno[2,3-d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N,N-
dipropylacetamide (25 mg, 0.11 mmol, 1.1 equiv.), and EtsN (30 uL, 0.20 mmol, 2.0 equiv.) in
MeCN (1.0 mL) gave the title product (39 mg, 70%) as a white solid; Rf = 0.30 (CH2Cl2/MeOH
20/1); *H NMR (300 MHz, CDCls mixture of the rotamers) ¢ 7.28 (d, J = 9.0 Hz, 2H), 7.05 (d, J
= 9.0 Hz, 2H), 4.82 (s, 1.5H), 4.69 (s, 0.5H), 4.12 (g, J = 6.0 Hz, 2H), 4.03 (s, 2H), 3.85 (t, J = 6.0
Hz, 0.5H), 3.76 (t, J = 6.0 Hz, 1.5H), 3.31-3.43 (m, 4H), 3.14-3.16 (m, 2H), 2.24 (s, 2.25H), 2.21
(s, 0.75H), 1.61-1.74 (m, 4H), 1.49 (t, J = 6.0 Hz, 3H), 1.03 (t, J = 6.0 Hz, 3H), 0.88 (t, J = 6.0 Hz,
3H); 3C NMR (75 MHz, CDCls, mixture of the rotamers) §169.49, 169.21, 166.41, 162.96,
160.19, 158.93, 158.66, 130.03, 129.551, 127.87, 127.37, 118.45, 115.62, 63.82, 48.30, 46.54,
43.66, 41.22, 36.38, 31.29, 29.74, 26.11, 21.48, 20.21, 20.16, 14.76, 13.89, 13.84.; HRMS (ESI"):

m/z: calcd for C27H3sN404S; 543.2094 [M + H]*; found: 543.2088.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno [2,3-
d]pyrimidin-2-yl)thio)-N,N-dibutylacetamide (40). Following the same procedure for the synthesis
of 14, T7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-
d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N,N-dibutylacetamide (28
mg, 0.11 mmol, 1.1 equiv.), and EtzN (30 pL, 0.20 mmol, 2.0 equiv.) in MeCN (1.0 mL) gave the
title product (46 mg, 78%) as a white solid; R¢ = 0.35 (CH2Cl,/MeOH 20/1); *H NMR (300 MHz,

CDClI3 mixture of the rotamers) ¢ 7.23 (d, J = 9.0 Hz, 2H), 7.03 (d, J = 9.0 Hz, 2H), 4.81 (s, 1.4H),
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4.67 (s, 0.6H), 4.13 (q, J = 6.0 Hz, 2H), 4.02 (s, 2H), 3.85 (t, J = 6.0 Hz, 0.6H), 3.75 (t, J = 6.0 Hz,
1.4H), 3.32-3.43 (M, 4H), 2.93-3.12 (m, 2H), 2.22 (s, 3H), 1.68-1.75 (m, 2H), 1.42-1.56 (m,, 6H),
1.30 (t, J = 6.0 Hz, 3H), 1.03 (t, J = 6.0 Hz, 3H), 0.92 (t, J = 6.0 Hz, 3H); 3C NMR (75 MHz,
CDCls, mixture of the rotamers) & 169.49, 169.21, 166.41, 162.96, 160.19, 158.93, 158.66, 130.03
(2C), 129.51, 127.87, 127.37, 118.45, 115.62 (2C), 63.82, 48.30, 46.54, 43.66, 41.22, 36.38, 31.29,
29.74,26.11, 21.48, 20.21, 20.16, 14.76, 13.89, 13.84; HRMS (ESI*): m/z: calcd for C2oHagN4O4S2

571.2407 [M + H]*; found: 571.2399.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno [2,3-
d]pyrimidin-2-yl)thio)-N-propylacetamide (41). Following the same procedure for the synthesis of
14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[ 2,3-
d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N-propylacetamide (20
mg, 0.11 mmol, 1.1 equiv.), and EtzN (30 pL, 0.20 mmol, 2.0 equiv.) in MeCN (1.0 mL) gave the
title product (50 mg, 96%) as a white solid; Rs = 0.30 (CH2Cl./MeOH 20/1); *H NMR (300 MHz,
CDClIs, mixture of the rotamers) ¢ 7.22 (d, J = 9.0 Hz, 2H), 7.06 (d, J = 9.0 Hz, 2H), 6.75 (br t, J
= 6.0 Hz, 1H), 4.85 (s, 1.4H), 4.71 (s, 0.6H), 4.13 (g, J = 6.0 Hz, 2H), 3.93 (t, J = 6.0 Hz, 0.6H),
3.78 (t, J = 6.0 Hz, 1.4H), 3.74 (s, 2H), 3.24-3.31 (q, J = 6.0 Hz, 2H), 3.15-3.22 (m, 2H), 2.24 (s,
3H), 1.52-1.63 (m, 2H), 1.49 (t, J = 6.0 Hz, 3H), 0.94 (t, J = 6.0 Hz, 3H); 13C NMR (75 MHz,
CDCls, mixture of the rotamers) ¢ 169.56, 169.35, 167.74, 162.42, 160.33, 158.96, 158.83, 158.39,
131.65, 129.97 (2C), 129.72, 128.41, 127.04, 126.54, 118.85, 118.70, 115.65 (2C), 63.89, 45.32,
43.61, 41.56, 41.19, 38.79, 36.10, 29.35, 26.12, 25.25, 22.65, 22.09, 21.47, 14.74, 11.43, 11.29;

HRMS (ESI*): m/z: calcd for C24H29N404S, 501.1630 [M + H]"; found: 501.1618.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno [2,3-

d]pyrimidin-2-yl)thio)-N-isopropylacetamide (42). Following the same procedure for the synthesis
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of 14, T7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-
d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N-isopropylacetamide (20
mg, 0.11 mmol, 1.1 equiv.), and EtsN (30 pL, 0.20 mmol, 2.0 equiv.) in MeCN (1.0 mL) gave the
title product (42 mg, 81%) as a white solid; Ri = 0.30 (CH2Cl,/MeOH 20/1); *H NMR (300 MHz,
CDClIs, mixture of the rotamers) ¢ 7.18 (d, J = 8.9 Hz, 2H), 7.02 (d, J = 8.9 Hz, 2H), 6.54 (d, J =
7.9 Hz, 1H), 4.88-4.58 (m, 3H), 4.14-3.99 (m, 3H), 3.93-3.59 (m, 4H), 3.18-3.00 (m, 2H), 2.20
(s, 3H), 1.45 (t, J = 7.0 Hz, 3H), 1.14 (d, J = 6.6 Hz, 6H).; 3C NMR (75 MHz, CDCls, mixture of
the rotamers) ¢ 169.47, 169.25, 166.77, 162.31, 160.32, 158.91, 158.37, 158.18, 129.97 (2C),
129.76, 128.40, 127.09, 126.48, 118.71, 115.65 (2C), 63.89, 45.31, 43.61, 41.81, 41.18, 38.78,
36.37, 26.15, 25.27, 22.64, 22.08, 21.46, 14.74; HRMS (ESI*): m/z: calcd for C24H29N404S,

501.1625 [M + H]*; found: 501.1627.

2-((7-Acetyl-3-(4-ethoxyphenyl)-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno [2,3-
d]pyrimidin-2-yl)thio)-N-butylacetamide (43). Following the same procedure for the synthesis of
14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[ 2,3-
d]pyrimidin-4(1H)-one 25ab (40 mg, 0.10 mmol, 1.0 equiv.), 2-bromo-N-butylacetamide (22 mg,
0.11 mmol, 1.1 equiv.), and EtsN (30 pL, 0.20 mmol, 2.0 equiv.) in MeCN (1.0 mL) gave the title
product (53 mg, 98%) as a white solid; Rt = 0.30 (CH2Cl,/MeOH 20/1); *H NMR (300 MHz,
CDClIs, mixture of the rotamers) ¢ 7.22 (d, J = 9.0 Hz, 2H), 7.07 (d, J = 9.0 Hz, 2H), 6.72 (br t, J
= 6.0 Hz, 1H), 4.85 (s, 1.5H), 4.71 (t, 0.5H), 4.13 (q, J = 6.0 Hz, 2H), 3.93 (t, J = 6.0 Hz, 0.5H),
3.78 (t, = 6.0 Hz, 1.5H), 3.74 (s, 2H), 3.30 (g, J = 6.0 Hz, 2H), 3.09-3.15 (m, 2H), 2.24 (s, 3H),
1.47-1.52 (m, 5H), 1.34-1.39 (m, 2H), 0.93 (t, J = 6.0 Hz, 3H); $3C NMR (75 MHz, CDCls, mixture
of the rotamers) ¢ 169.57, 167.72, 162.41, 160.35, 158.85, 158.39, 131.72, 129.96 (2C), 129.74,

128.46, 127.04, 118.74, 115.66 (2C), 63.90, 45.32, 43.61, 42.71, 41.21, 39.56, 38.81, 36.05, 31.36,
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26.13, 21.46, 20.05, 14.73, 13.72; HRMS (ESI*): m/z: calcd for C25H31N4O4S2 515.1781 [M + H];

found: 515.1783.

7-Acetyl-3-(4-ethoxyphenyl)-2-((2-oxo-2-(4-phenylpiperazin-1-yl)ethyl)thio)-5,6,7,8-

tetrahydropyrido[4',3':4,5]thieno[2,3-d]pyrimidin-4(3H)-one (44). Following the same procedure
for the synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido
[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25ab (30 mg, 0.08 mmol, 1.0 equiv.), 2-bromo-1-(4-
phenylpiperazin-1-yl)ethan-1-one (22 mg, 0.09 mmol, 1.1 equiv.), and EtsN (16 uL, 0.12 mmol,
1.5 equiv.) in MeCN (1.0 mL) gave the title product (41 mg, 88%) as a white solid; R = 0.25
(EtOAc/n-Hexane 8/1); *H NMR (300 MHz, CDCls mixture of the rotamers) ¢ 7.37 (t, J = 8.1 Hz,
2H), 7.23 (d, J = 8.7 Hz, 2H), 7.04-7.07 (m, 5H), 4.81 (s, 1.5H), 4.67 (s, 0.5H), 4.12 (g, J = 6.9
Hz, 2H), 4.09 (s, 2H), 3.89-3.91 (m, 4.5H), 3.76 (t, J = 6.0 Hz, 1.5H), 3.34 (m, 2H), 3.25 (m, 2H),
3.08-3.16 (M, 2H), 2.24 (s, 2.25H), 2.27 (s, 0.75H), 1.49 (t, J = 6.9 Hz, 3H); 3C NMR (101 MHz,
CDCls, mixture of the rotamers) ¢ 169.49, 169.25, 165.72, 160.26, 158.57, 150.78, 130.02 (2C),
129.59, 129.32 (2C), 128.04, 127.23, 127.18, 126.07, 120.74, 118.57, 116.74 (2C), 116.70, 115.67
(2C), 63.85, 61.87, 49.79, 49.35, 46.24, 45.29, 43.63, 42.29, 41.21, 38.79, 35.82, 35.70, 31.66,
26.12, 25.26, 22.06, 21.47, 14.76, 13.92; HRMS (ESI™): m/z: calcd for C31H3aNs04S; 604.2047

[M + H]"; found: 604.2048.

7-Acetyl-2-((2-(4-benzylpiperazin-1-yl)-2-oxoethyl)thio)-3-(4-ethoxyphenyl)-5,6,7,8-

tetrahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-4(3H)-one (45). Following the same procedure
for the synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido
[4',3":.4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25ab (30 mg, 0.08 mmol, 1.0 equiv.), 1-(4-
benzylpiperazin-1-yl)-2-bromoethan-1-one (23 mg, 0.09 mmol, 1.1 equiv.), and EtsN (16 pL, 0.12

mmol, 1.5 equiv.) in MeCN (1.0 mL) gave the title product (32 mg, 67%) as a white solid; Rf =
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0.30 (CH2Cl2/MeOH 20/1); *H NMR (300 MHz, CDCl3 mixture of the rotamers) ¢ 7.30-7.50 (m,
5H), 7.23 (d, J = 9.0 Hz, 2H), 7.05 (d, J = 9.0 Hz, 2H), 4.83 (s, 1.5H), 4.69 (s, 0.5H), 4.12 (g, J =
6.0 Hz, 2H), 4.05 (s, 2H), 3.80 (t, J = 6.0 Hz, 0.5H), 3.75 (t, J = 6.0 Hz, 1.5H), 3.62-3.69 (m, 4H),
3.61 (s, 2H), 2.90-3.15 (m, 2H), 2.57 (m, 2H), 2.49 (m, 2H), 2.24 (s, 2.25H), 2.21 (s, 0.75H), 1.49
(t, J=6.0 Hz, 3H); 1*C NMR (101 MHz, CDCls, mixture of the rotamers) § 169.50, 165.47, 162.90,
160.22, 158.65, 158.58, 137.17, 131.60, 130.00 (2C), 129.54, 129.20 (2C), 128.41 (2C), 127.44,
127.25,126.01, 118.52, 115.64 (2C), 63.83, 62.75, 53.02, 52.51, 46.19, 45.79, 45.31, 43.64, 42.30,
41.22, 38.78, 35.94, 31.58, 26.11, 22.25, 22.65, 22.06, 21.47, 14.75, 14.13, 8.62; HRMS (ESI"):

m/z: calcd for C32H3sN504S, 618.2203 [M + H]*; found: 618.2205.

7-Acetyl-3-(4-ethoxyphenyl)-2-((2-oxo-2-(4-phenylpiperidin-1-yl)ethyl)thio)-5,6,7,8-

tetrahydropyrido[4',3':4,5]thieno[2,3-d]pyrimidin-4(3H)-one (46).Following the same procedure
for the synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-
hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25ab (30 mg, 0.08 mmol, 1.0
equiv.), 2-bromo-1-(4-phenylpiperidin-1-yl)ethan-1-one (22 mg, 0.09 mmol, 1.1 equiv.), and EtsN
(16 uL, 0.12 mmol, 1.5 equiv.) in MeCN (1.0 mL) gave the title product (39 mg, 84%) as a white
solid; Rf = 0.15 (EtOAc/n-Hexane 4/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) &
7.37 (t, J = 6.9 Hz, 2H), 7.22-7.28 (m, 5H), 7.05 (d, J = 9.0 Hz, 2H), 4.68-4.82 (m, 2.5H), 4.22 (s,
0.5H), 4.11-4.17 (m, 5H), 4.09 (t, J = 6.0 Hz, 0.5H), 3.76 (t, J = 6.0 Hz, 1.5H), 3.29 (m, 1H), 3.14-
3.16 (M, 2H), 2.73-2.82 (m, 2H), 2.24 (s, 3H), 1.71-1.76 (m, 2H), 1.47-1.65 (m, 2H), 1.31 (t, J =
6.0 Hz, 3H); 3C NMR (101 MHz, CDCls, mixture of the rotamers) ¢ 169.54, 165.36, 162.96,
160.23, 158.75, 158.64, 144.87, 130.03, 129.56, 128.65 (2C), 127.94, 126.75, 126.72, 126.67,

126.00, 118.53, 115.66 (2C), 63.84, 47.02, 45.88, 45.30, 43.65, 43.17, 42.58, 41.21, 36.43, 33.90,
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32.74, 26.12, 25.26, 22.06, 21.49, 14.77; HRMS (ESI*): m/z: calcd for Cs2H3s5N404S2 603.2094

[M + H]*; found: 603.2097.

7-Acetyl-2-((2-(4-benzylpiperidin-1-yl)-2-oxoethyl)thio)-3-(4-ethoxyphenyl)-5,6,7,8-

tetrahydropyrido[4',3':4,5]thieno[2,3-d]pyrimidin-4(3H)-one (47). Following the same procedure
for the synthesis of 14, 7-acetyl-3-(4-ethoxyphenyl)-2-thioxo-2,3,5,6,7,8-hexahydropyrido
[4',3"4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25ab (30 mg, 0.08 mmol, 1.0 equiv.), 1-(4-
benzylpiperidin-1-yl)-2-bromoethan-1-one (23 mg, 0.09 mmol, 1.1 equiv.), and EtsN (16 uL, 0.12
mmol, 1.5 equiv.) in MeCN (1.0 mL) gave the title product (44 mg, 91%) as a white solid; Rf =
0.15 (EtOAc/n-Hexane 4/1); *H NMR (300 MHz, CDCIs, mixture of the rotamers) 6 7.31-7.36 (m,
2H), 7.17-7.28 (m, 5H), 7.04 (d, J = 9.0 Hz, 2H), 5.34 (s, 1.5H), 4.83 (s, 0.5H), 4.63 (m, 1H), 4.10-
4.15 (m, 3H), 4.08 (s, 2H), 3.98 (t, J = 6.0 Hz, 0.5H), 3.76 (t, J = 6.0 Hz, 1.5H), 3.10-3.14 (m, 2H),
2.60-2.64 (m, 3H), 2.24 (s, 3H), 1.46-1.51 (m, 3H), 1.28 (t, J = 6.0 Hz, 3H); 3C NMR (101 MHz,
CDCls, mixture of the rotamers) ¢ 169.51, 169.25, 165.17, 162.96, 160.20, 158.83, 158.61, 139.77,
131.58, 130.03 (2C), 130.00 (2C), 129.54, 129.09, 128.35, 127.88, 127.31, 127.24,126.13, 125.95,
118.49, 115.63 (2C), 63.82, 46.61, 45.30, 42.85, 42.78, 41.22, 38.13, 36.38, 32.58, 31.68, 26.11,
25.26, 22.05, 21.46, 14.76; HRMS (ESI™): m/z: calcd for Ca3H37N4O4S, 617.2251 [M + H]¥; found:

617.2254.

N-(3,4-Dimethoxyphenyl)-2-((3-(4-ethoxyphenyl)-7-methyl-4-oxo-3,4,5,6,7,8-

hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-2-yl)thio)acetamide (48). Following the same
procedure for the synthesis of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-
hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25b (30 mg, 0.08 mmol, 1.0 equiv.),
2-bromo-N-(3,4-dimethoxyphenyl)acetamide (29 mg, 0.10 mmol, 1.3 equiv.), and EtsN (17 pL,

0.12 mmol, 1.5 equiv.) in MeCN (0.7 mL) gave the title product (15 mg, 33%) as a yellowish solid,;
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Rr = 0.45 (CH2Cl/MeOH 10/1); 'H NMR (300 MHz, CDCls) & 9.27 (br s, 1H), 7.40 (d, J = 2.4
Hz, 1H), 7.23 (dd, J = 6.9 Hz, 2.1 Hz, 2H), 7.05 (dd, J = 6.9 Hz, 2.1Hz, 2H), 6.92 (dd, J = 8.4 Hz,
2.4 Hz, 1H), 6.83 (d, J = 8.4 Hz, 1H), 4.14 (q, J = 6.9 Hz, 2H), 3.91 (s, 3H), 3.89 (s, 3H), 3.84 (s,
2H), 3.70 (s, 2H), 3.12 (t, = 5.4 Hz, 2H), 2.81 (t, J = 5.4 Hz, 2H), 2.56 (s, 3H), 1.49 (t, J = 6.9
Hz, 3H); 13C NMR (101 MHz, CDCls) § 166.03, 161.32, 160.40, 159.18, 158.12, 149.11, 145.77,
131.65, 130.43, 130.00 (2C), 129.11, 127.02, 119.32, 115.64 (2C), 111.42, 111.113, 104.28, 63.89,
56.15, 55.95, 53.56, 51.81, 45.46, 29.70, 25.72, 14.71; HRMS (ESI*): m/z: calcd for C2sHaiN4OsS2

567.1730 [M + H]*; found: 567.1732.

N-Benzyl-2-((3-(4-ethoxyphenyl)-7-methyl-4-oxo0-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]

thieno[2,3-d]pyrimidin-2-yl)thio)acetamide (49). Following the same procedure for the synthesis
of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-
d]pyrimidin-4(1H)-one 25b (20 mg, 0.05 mmol, 1.0 equiv.), N-benzyl-2-bromoacetamide (13 mg,
0.07 mmol, 1.3 equiv.), and EtsN (12 uL, 0.08 mmol, 1.5 equiv.) in MeCN (0.5 mL) gave the title
product (21 mg, 75%) as a yellowish solid; R¢ = 0.10 (EtOAc/n-Hexane 2/1); *H NMR (300 MHz,
CDCls) 6 7.25-7.34 (m, 5H), 7.18 (dd, J = 6.9 Hz, 2.1 Hz, 2H), 7.03-7.08 (m, 3H), 4.47 (d, J = 5.7
Hz, 2H), 4.13 (g, J = 6.9 Hz, 2H), 3.80 (s, 2H), 3.67 (s, 2H), 3.10 (t, J = 5.7 Hz, 2H), 2.80 (t, J =
5.7 Hz, 2H), 2.55 (s, 3H), 1.49 (t, J = 6.9 Hz, 3H); 13C NMR (101 MHz, CDCl3) 6 167.79, 161.89,
160.29, 158.36, 157.82, 137.85, 130.03 (2C), 129.87, 129.13, 128.74 (2C), 128.38, 127.54 (2C),
127.21,119.07, 115.61 (2C), 63.88, 53.57, 51.88, 43.88, 35.87, 30.95, 25.66, 14.74; HRMS (ESI"):

m/z: calcd for C27H20N403S; 521.1676 [M + H]; found: 521.1668.

N-Benzyl-2-((3-(4-ethoxyphenyl)-7-methyl-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]
thieno[2,3-d]pyrimidin-2-yl)thio)-N-methylacetamide (50). Following the same procedure for the

synthesis of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
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thieno[2,3-d]pyrimidin-4(1H)-one 25b (20 mg, 0.05 mmol, 1.0 equiv.), N-benzyl-2-bromo-N-
methylacetamide (14 mg, 0.07 mmol, 1.3 equiv.), and EtsN (12 pL, 0.08 mmol, 1.5 equiv.) in
MeCN (0.5 mL) gave the title product (24 mg, 85%) as a yellowish solid; Rf = 0.15 (EtOAc/n-
Hexane 2/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) ¢ 7.21-7.45 (m, 7H), 7.02-7.06
(m, 2H), 4.74 (s, 0.9H), 4.65 (s, 1.1H), 4.12 (g, J = 6.9 Hz, 2H), 4.10 (s, 2H), 3.67 (s, 2H), 3.01-
3.13 (m, 5H), 2.80 (t, J = 6.9 Hz, 2H), 2.54 (s, 3H), 1.49 (t, J = 6.9 Hz, 3H); 13C NMR (101 MHz,
CDCls, mixture of the rotamers) ¢ 167.57, 167.40, 160.15, 158.12, 136.72, 130.13 (2C), 129.76,
129.09, 128.71 (2C), 128.46, 128.03 (2C), 127.86, 127.51, 126.51, 118.82, 115.59 (2C), 63.82,
53.92, 53.58, 51.90, 45.43, 36.30, 35.92, 35.29, 34.59, 25.68, 14.77; HRMS (ESI*): m/z: calcd for

Ca28H31N403S, 535.1832 [M + H]*; found: 535.1823.

N-Benzyl-2-((3-(4-ethoxyphenyl)-7-methyl-4-oxo0-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]

thieno[2,3-d]pyrimidin-2-yl)thio)-N-ethylacetamide (51). Following the same procedure for the
synthesis of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
thieno[2,3-d]pyrimidin-4(1H)-one 25b (20 mg, 0.05 mmol, 1.0 equiv.), N-benzyl-2-bromo-N-
ethylacetamide (15 mg, 0.07 mmol, 1.3 equiv.), and EtsN (12 uL, 0.08 mmol, 1.5 equiv.) in MeCN
(0.5 mL) gave the title product (23 mg, 83%) as a yellowish solid; Rf = 0.20 (EtOAc/n-Hexane
2/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) ¢ 7.21-7.44 (m, 7H), 7.02-7.06 (m,
2H), 4.74 (s, 0.9H), 4.65 (s, 1.1H), 4.10-4.14 (m, 3.1H), 4.00 (s, 0.9H), 3.66 (s, 2H), 3.49 (q, J =
6.6 Hz, 2H), 3.10-3.12 (m, 2H), 2.79 (t, J = 5.7 Hz, 2H), 2.54 (s, 3H), 1.49 (t, J = 6.6 Hz, 3H), 1.29
(t, J = 7.5 Hz, 1.6H), 1.60 (t, J = 7.5 Hz, 1.4H); 3C NMR (101 MHz, CDCls, mixture of the
rotamers) ¢ 167.18, 167.08, 162.45, 160.14, 158.69, 158.17, 137.27, 136.69, 130.13 (2C), 129.76,

129.03, 128.63 (2C), 128.52 (2C), 128.00, 127.76, 127.54, 127.39, 126.48, 118.80, 115.55 (2C),
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63.82, 53.61, 51.92, 51.29, 48.74, 45.47, 42.22, 41.97, 36.24, 36.08, 30.95, 25.71, 14.77, 13.90,

12.58; HRMS (ESI*): m/z: calcd for C29H33N403S2 549.1989 [M + H]*; found: 549.1980.

N-(4-Chlorobenzyl)-2-((3-(4-ethoxyphenyl)-7-methyl-4-oxo0-3,4,5,6,7,8-

hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-2-yl)thio)acetamide (52). Following the same
procedure for the synthesis of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-
hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25b (20 mg, 0.05 mmol, 1.0 equiv.),
2-bromo-N-(4-chlorobenzyl)acetamide (15 mg, 0.07 mmol, 1.3 equiv.), and EtsN (12 uL, 0.08
mmol, 1.5 equiv.) in MeCN (0.5 mL) gave the title product (19 mg, 65%) as a yellowish solid; Rt
= 0.25 (CH2Clo/MeOH 30/1); 'H NMR (300 MHz, CDCls) 6 7.25 (dd, J = 9.0 Hz, 2.7 Hz, 2H),
7.18-7.21 (m, 5H), 7.04 (dd, J = 9.0 Hz, 4.2 Hz, 2H), 4.43 (d, J = 5.7 Hz, 2H), 4.12 (g, J = 6.9 Hz,
2H), 3.78 (s, 2H), 3.71 (s, 2H), 3.11 (t, J = 5.7 Hz, 2H), 2.83 (t, J = 5.7 Hz, 2H), 2.57 (s, 3H), 1.48
(t,J=6.9 Hz, 3H); 3C NMR (101 MHz, CDCls) 6 167.87, 161.82, 160.31, 158.25, 157.97, 136.46,
133.30, 130.01 (2C), 129.85, 128.95 (2C), 128.90, 128.82 (2C), 127.14, 119.03, 115.62 (2C),
63.88, 53.34, 51.67, 45.14, 43.17, 35.86, 25.39, 14.72; HRMS (ESI*): m/z: calcd for

C27H28CIN403S2 555.1286 [M + H]*; found: 555.1286.

N-(4-Chlorophenyl)-2-((3-(4-ethoxyphenyl)-7-methyl-4-oxo0-3,4,5,6,7,8-

hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-2-yl)thio)acetamide (53). Following the same
procedure for the synthesis of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-
hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25b (20 mg, 0.05 mmol, 1.0 equiv.),
2-bromo-N-(4-chlorophenyl)acetamide (14 mg, 0.07 mmol, 1.3 equiv.), and EtsN (12 uL, 0.08
mmol, 1.5 equiv.) in MeCN (0.5 mL) gave the title product (11 mg, 40%) as a yellowish solid; Ry
= 0.50 (CH.Cl2/MeOH 20/1); *H NMR (300 MHz, CDCl3) 6 9.45 (br s, 1H), 7.50 (dd, J = 8.7 Hz,

1.8 Hz, 2H), 7.30 (dd, J = 8.7 Hz, 1.8 Hz, 2H), 7.22 (dd, J = 6.9 Hz, 2.1 Hz, 2H), 7.05 (dd, J = 6.9
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Hz, 2.1 Hz, 2H), 4.12 (q, J = 6.9 Hz, 2H), 3.84 (s, 2H), 3.73 (s, 2H), 3.12 (t, J = 6.9 Hz, 2H), 2.82
(t, J = 6.9 Hz, 2H), 2.57 (s, 3H), 1.49 (t, J = 6.9 Hz, 3H); *C NMR (75 MHz, CDCls) 6 167.35,
166.39, 160.46, 160.05, 158.95, 136.52, 131.25, 130.00 (2C), 129.87, 129.29, 129.08 (2C), 126.05,
120.67 (2C), 118.65, 115.68 (2C), 63.91, 53.54, 51.79, 45.42, 36.80, 25.70, 14.72; HRMS (ESI*):

m/z: calcd for C2sH26CIN4O3S2 541.1129 [M + H]*; found: 541.1120.

2-((3-(4-Ethoxyphenyl)-7-methyl-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno [2,3-
d]pyrimidin-2-yl)thio)-N-(4-methylbenzyl)acetamide (54).Following the same procedure for the
synthesis of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]
thieno[2,3-d]pyrimidin-4(1H)-one 25b (20 mg, 0.05 mmol, 1.0 equiv.), 2-bromo-N-(4-
methylbenzyl)acetamide (17 mg, 0.07 mmol, 1.3 equiv.), and EtsN (12 puL, 0.08 mmol, 1.5 equiv.)
in MeCN (0.5 mL) gave the title product (20 mg, 47%) as a yellowish solid; Rf = 0.20
(CH2Clo/MeOH 10/1); *H NMR (300 MHz, CDCls) § 7.10-7.19 (m, 7H), 7.05 (d, J = 9.0 Hz, 2H),
4.42 (d, J = 6.0 Hz, 2H), 4.12 (q, J = 6.0 Hz, 2H), 3.78 (s, 2H), 3.67 (s, 2H), 3.11 (t, J = 6.0 Hz,
2H), 2.79 (t, J = 6.0 Hz, 2H), 2.55 (s, 3H), 2.36 (s, 3H), 1.49 (t, J = 6.0 Hz, 3H); 3C NMR (75
MHz, CDCls) 6 167.72, 161.90, 160.28, 158.37, 157.78, 137.22, 134.83, 130.04 (2C), 129.88 (2C),
129.37 (2C), 129.22, 127.54, 127.25, 119.06, 115.61 (2C), 63.88, 53.60, 51.90, 45.48, 43.66,
35.90, 25.71, 21.12, 14.74; HRMS (ESI™): m/z: calcd for C2gH31N403S, 535.1832 [M + H]*; found:

535.1824.

2-((3-(4-Ethoxyphenyl)-7-methyl-4-ox0-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno [2,3-
d]pyrimidin-2-ylthio)-N-(p-tolyl)acetamide (55). Following the same procedure for the synthesis
of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-
d]pyrimidin-4(1H)-one 25b (20 mg, 0.05 mmol, 1.0 equiv.), 2-bromo-N-(p-tolyl)acetamide (19

mg, 0.07 mmol, 1.3 equiv.), and EtzN (12 pL, 0.08 mmol, 1.5 equiv.) in MeCN (0.5 mL) gave the
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title product (20 mg, 49%) as a yellowish solid; Rs = 0.25 (CH2Clo/MeOH 10/1); *H NMR (300
MHz, CDCls) § 9.18 (s, 1H), 7.39 (d, J = 8.2 Hz, 2H), 7.18 (d, J = 8.9 Hz, 2H), 7.10 (d, J = 8.0
Hz, 2H), 7.01 (d, J = 8.9 Hz, 2H), 4.08 (g, J = 6.9 Hz, 2H), 3.84-3.71 (m, 4H), 3.10 (s, 2H), 2.80
(s, 2H), 2.54 (s, 3H), 2.30 (s, 3H), 1.45 (t, J = 6.9 Hz, 3H).; 3C NMR (75 MHz, CDCls) § 166.12,
160.38, 160.27, 159.10, 158.16, 135.34, 133.93, 130.28, 130.01 (2C), 129.87, 129.53 (2C), 127.04,
119.47 (2C), 119.23, 115.64 (2C), 63.88, 53.51, 51.80, 45.36, 36.81, 23.27, 20.87, 14.71; HRMS

(ESI"): m/z: calcd for C27H29N403S2 521.1676 [M + H]*; found: 521.1669.

2-((3-(4-Ethoxyphenyl)-7-methyl-4-oxo0-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno [2,3-
d]pyrimidin-2-yl)thio)-N,N-dipropylacetamide (56). Following the same procedure for the
synthesis of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido
[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25b (20 mg, 0.05 mmol, 1.0 equiv.), 2-bromo-N,N-
dipropylacetamide (18 mg, 0.07 mmol, 1.3 equiv.), and EtsN (12 uL, 0.08 mmol, 1.5 equiv.) in
MeCN (0.5 mL) gave the title product (14 mg, 41%) as a yellowish solid; Rf=0.60 (CH2Cl2/MeOH
10/1); *H NMR (300 MHz, CDCls) 6 7.24 (dd, J = 6.9 Hz, 2.1 Hz, 2H), 7.02 (dd, J = 6.9 Hz, 2.1
Hz, 2H), 4.08 (g, J = 6.9 Hz, 2H), 4.02 (s, 2H), 3.65 (s, 2H), 3.30-3.41 (m, 4H), 3.10 (t, J = 5.7
Hz, 2H), 2.78 (t, J = 5.7 Hz, 2H), 2.53 (s, 3H), 1.74 (sextet, J = 7.5 Hz, 2H), 1.57 (sextet, J = 7.5
Hz, 2H), 1.47 (t, J = 6.9 Hz, 3H), 1.02 (t, J = 7.5 Hz, 3H), 0.90 (t, J = 7.5 Hz, 3H); 13C NMR (101
MHz, CDCl3) ¢ 166.73, 163.35, 160.10, 159.78, 158.21, 130.10 (2C), 129.75, 128.43, 127.53,
118.75, 115.54 (2C), 63.79, 53.60, 51.93, 50.19, 48.39, 45.47, 36.11, 25.69, 22.40, 20.84, 14.74,

11.36 (2C); HRMS (ESI*): m/z: calcd for C2sH3sN4OsS; 515.2145 [M + H]*; found: 515.2138.

N,N-Dibutyl-2-((3-(4-ethoxyphenyl)-7-methyl-4-oxo-3,4,5,6,7,8-hexahydropyrido
[4',3":4,5]thieno[2,3-d]pyrimidin-2-yl)thio)acetamide (57). Following the same procedure for the

synthesis of 14, 3-(4-ethoxyphenyl)-7-methyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido
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[4',3":4,5]thieno[2,3-d]pyrimidin-4(1H)-one 25b (25 mg, 0.07 mmol, 1.0 equiv.), 2-bromo-N,N-
butylacetamide (20 mg, 0.08 mmol, 1.3 equiv.), and EtsN (14 uL, 0.10 mmol, 1.5 equiv.) in MeCN
(0.7 mL) gave the title product (12 mg, 33%) as a yellowish solid; Rs=0.70 (CH.Cl,/MeOH 10/1);
IH NMR (300 MHz, CDCls) § 7.24 (d, J = 9.0 Hz, 2H), 7.03 (d, J = 9.0 Hz, 2H), 4.12 (g, J = 6.0
Hz, 2H), 4.03 (s, 2H), 3.69 (s, 2H), 3.33-3.44 (m, 4H), 3.12 (t, J = 6.0 Hz, 2H), 2.84 (t, J = 6.0 Hz,
2H), 2.55 (s, 3H), 2.06 (m, 2H), 1.66-1.72 (m, 2H), 1.46-1.57 (m, 7H), 1.30-1.35 (m, 2H), 1.04 (t,
J=6.0 Hz, 3H), 0.93 (t, J = 6.0 Hz, 3H); **C NMR (75 MHz, CDCls) ¢ 166.59, 162.58, 162.34,
160.12, 158.73, 149.10, 130.12 (2C), 129.93, 129.71, 118.99, 118.74, 115.57 (2C), 63.82, 53.69,
51.85, 48.32, 46.53, 45.28, 36.25, 31.31, 29.75, 25.54, 20.22, 20.16, 14.74, 13.84, 13.76; HRMS

(ESI*): m/z: calcd for C2sH39N403S; 543.2458 [M + H]*; found: 543.2449,

2-((7-Acetyl-3-ethyl-4-o0x0-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-d] pyrimi-din-2-

yl)thio)-N-(3,4-dimethoxyphenyl)acetamide (58). Following the same procedure for the synthesis
of 14, T7-acetyl-3-ethyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-
4(1H)-one 25c¢ (30 mg, 0.10 mmol, 1.0 equiv.) and 2-bromo-N-(3,4-dimethoxyphenyl)acetamide
(32 mg, 0.12 mmol, 1.2 equiv.), and EtsN (20 pL, 0.15 mmol, 1.5 equiv.) in MeCN (0.9 mL) gave
the title product (41 mg, 85%) as a yellowish solid; Rf = 0.20 (CH2Clz/MeOH 10/1); *H NMR (300
MHz, CDClIs, mixture of the rotamers) ¢ 9.15 (br s, 1H), 7.44 (s, 1H), 6.83 (m, 2H), 4.85 (s, 1.6H),
4.70 (s, 0.4H), 4.22 (g, J = 6.9 Hz, 2H), 4.00 (s, 2H), 3.90-3.94 (m, 3.4H), 3.88 (s, 3H), 3.80 (t, J
= 6.0 Hz, 1.6H), 3.21 (t, J = 6.0 Hz, 1.6H), 3.15 (t, J = 6.0 Hz, 0.4H), 2.25 (s, 2H), 2.24 (s, 1H),
1.42 (t, J = 6.9 Hz, 3H); 1*C NMR (75 MHz, CDClIs, mixture of the rotamers) ¢ 169.50, 165.76,
161.49, 157.47, 157.30, 149.12, 145.91, 131.52, 129.77, 128.35, 118.66, 111.42, 111.26, 104.42,
56.13, 55.97, 43.58, 41.19, 40.00, 36.28, 26.25, 21.44, 13.02; HRMS (ESI*): m/z: calcd for

C23H27N405S, 503.1417 [M + H]*; found: 503.1419.

93



2-((7-Acetyl-4-oxo-3-propyl-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[ 2,3-d] pyrimi-din-2-

yhthio)-N-(3,4-dimethoxyphenyl)acetamide (59). Following the same procedure for the synthesis
of 14, 7-acetyl-3-propyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-
4(1H)-one 25d (15 mg, 0.05 mmol, 1.0 equiv.) and 2-bromo-N-(3,4-dimethoxyphenyl)acetamide
(15 mg, 0.06 mmol, 1.2 equiv.), and EtsN (10 pL, 0.07 mmol, 1.5 equiv.) in MeCN (0.5 mL) gave
the title product (21 mg, 89%) as a yellowish solid; R = 0.20 (CH.Clz/MeOH 10/1); *H NMR (400
MHz, CDCls, mixture of the rotamers) ¢ 9.13 (br s, 1H), 7.42 (s, 1H), 6.79-6.85 (m, 2H), 4.82 (s,
1.6H), 4.67 (s, 0.4H), 4.17 (t, J = 8.0 Hz, 2H), 3.99 (s, 2H), 3.88-3.92 (m, 3.4H), 3.86 (s, 3H), 3.77
(t, J = 6.0 Hz, 1.6H), 3.11-3.17 (m, 2H), 2.23 (s, 2H), 2.19 (s, 1H), 1.77-1.86 (m, 2H), 1.03 (t, J =
8.0 Hz, 3H); 3C NMR (101 MHz, CDCls, mixture of the rotamers) 6 169.46, 165.73, 161.41,
157.61, 157.50, 149.14, 145.92, 131.49, 129.78, 128.39, 118.64, 111.44, 111.22, 104.42, 56.13,
55.96, 46.24, 43.56, 41.18, 36.28, 26.23, 21.40, 21.25, 11.24; HRMS (ESI*): m/z: calcd for

C24H20N405S, 517.1574 [M + H]*; found: 517.1567.

2-((7-Acetyl-3-isobutyl-4-oxo-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[ 2,3-d] pyri-midin-2-

yhthio)-N-(3,4-dimethoxyphenyl)acetamide (60). Following the same procedure for the synthesis
of 14, 7-acetyl-3-isobutyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-
4(1H)-one 25e (40 mg, 0.12 mmol, 1.0 equiv.) and 2-bromo-N-(3,4-dimethoxyphenyl)acetamide
(41 mg, 0.14 mmol, 1.2 equiv.), and EtsN (25 pL, 0.18 mmol, 1.5 equiv.) in MeCN (1.2 mL) gave
the title product (51 mg, 81%) as a yellowish solid; Rf = 0.20 (CH2Clz/MeOH 10/1); *H NMR (400
MHz, CDClIs, mixture of the rotamers) ¢ 9.09 (br s, 1H), 7.43 (s, 1H), 6.83 (m, 2H), 4.85 (s, 1.6H),
4.70 (s, 0.4H), 4.01 (d, J = 6.3 Hz, 2H), 4.00 (s, 2H), 3.91-3.92 (m, 3.4H), 3.88 (s, 3H), 3.77 (t, J
= 6.0 Hz, 1.6H), 3.20 (m, 2H), 2.28-2.35 (m, 1H), 2.25 (s, 3H), 1.29 (dd, J = 6.9 Hz, 3.6 Hz, 6H);

13C NMR (75 MHz, CDClIs, mixture of the rotamers) § 169.51, 165.81, 161.28, 158.03, 157.96,
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149.12, 145.90, 131.45, 129.89, 128.47, 118.66, 111.39, 111.19, 104.35, 56.12, 55.97, 51.19,
43.58,41.19, 38.72, 36.40, 27.73, 26.28, 21.43, 20.17; HRMS (ESI*): m/z: calcd for C25H31N40sS:

531.1730 [M + H]*; found: 531.1724.

2-((7-Acetyl-3-butyl-4-ox0-3,4,5,6,7,8-hexahydropyrido[4',3':4,5]thieno[2,3-d] pyrimi-din-2-

yhthio)-N-(3,4-dimethoxyphenyl)acetamide (61). Following the same procedure for the synthesis
of 14, T7-acetyl-3-butyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-d]pyrimidin-
4(1H)-one 25f (40 mg, 0.12 mmol, 1.0 equiv.) and 2-bromo-N-(3,4-dimethoxyphenyl)acetamide
(41 mg, 0.14 mmol, 1.2 equiv.), and EtsN (25 pL, 0.18 mmol, 1.5 equiv.) in MeCN (1.2 mL) gave
the title product (32 mg, 50%) as a yellowish solid; R = 0.25 (CH2Clz/MeOH 10/1); *H NMR (400
MHz, CDCls, mixture of the rotamers) 6 9.19 (br s, 1H), 7.44 (s, 1H), 6.79-6.83 (m, 2H), 4.83 (s,
1.6H), 4.78 (s, 0.4H), 3.97-4.16 (m, 2H), 3.94 (s, 2H), 3.83-3.87 (m, 3.4H), 3.81 (s, 3H), 3.78 (t, J
= 6.0 Hz, 1.6H), 3.17 (m, 2H), 2.25 (s, 2H), 2.23 (s, 1H), 1.72-1.79 (m, 2H), 1.41-1.51 (m, 2H),
1.01 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCls, mixture of the rotamers) ¢ 169.54, 165.81,
161.40, 157.62, 157.55, 149.11, 145.89, 131.46, 129.80, 128.41, 118.65, 111.37, 111.17, 104.33,
56.12, 55.97, 44.69, 43.58, 41.20, 36.23, 29.80, 26.24, 21.44, 20.21, 13.60; HRMS (ESI*): m/z:

calcd for CosH31N4OsS, 531.1730 [M + H]*; found: 531.1721.

2-((7-Acetyl-3-isopropyl-4-oxo0-3,4,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[ 2,3-d]pyrimidin-2-
yDthio)-N-(3,4-dimethoxyphenyl)acetamide (62). Following the same procedure for the synthesis
of 14, 7-acetyl-3-isopropyl-2-thioxo-2,3,5,6,7,8-hexahydropyrido[4',3":4,5]thieno[2,3-
d]pyrimidin-4(1H)-one 259 (40 mg, 0.12 mmol, 1.0 equiv.) and 2-bromo-N-(3,4-
dimethoxyphenyl)acetamide (41 mg, 0.14 mmol, 1.2 equiv.), and EtsN (25 pL, 0.18 mmol, 1.5
equiv.) in MeCN (1.2 mL) gave the title product (56 mg, 90%) as a yellowish solid; Rf = 0.25

(CH2Cl/MeOH 10/1); *H NMR (300 MHz, CDCls, mixture of the rotamers) ¢ 9.11 (br s, 1H),
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7.45 (s, 1H), 6.84 (m, 2H), 4.84 (s, 1.7H), 4.62-6.70 (m, 1.3H), 3.98 (s, 2H), 3.88-3.93 (m, 3.3H),
3.87 (s, 3H), 3.79 (t, J = 6.0 Hz, 1.7H), 3.19 (m, 2H), 2.25 (s, 3H), 1.70 (dd, J = 6.9 Hz, 2.9 Hz,
6H); *C NMR (75 MHz, CDCls, mixture of the rotamers) 6 169.50, 165.88, 160.81, 158.43,
157.48, 149.11, 145.89, 131.56, 129.78, 119.86, 111.46, 111.33, 104.52, 56.14, 55.96, 45.31,
43.59,41.22,38.73, 36.92, 26.33, 22.03, 21.41, 19.45; HRMS (ESI*): m/z: calcd for C24H29N40sS>

517.1574 [M + H]*; found: 517.1567.
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