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Copies of 'H, BC{tH}, BC{¥F}, *F{*H}, COSY H-H, NOESY H-H, HSQC C-
H, HOESY F-H, DEPT NMR Spectra of compounds 1-14
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Fig. S1.'H NMR spectrum of 1-(5-methylthiophen-2-yl)ethanone (CDCls, 400 MHz).
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Fig. S2. 3C{*H} NMR spectrum of -(5-methylthiophen-2-yl)ethanone (CDCls, 100 MHz).
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Fig. S3.1H NMR spectrum of (5-methylthiophen-2-yl)(phenyl)methanone (CDCls, 400 MHz).
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Fig. S4.13C{*H} NMR spectrum of (5-methylthiophen-2-yl)(phenyl)methanone (CDCls, 100

MHZz).
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Fig. S5."H NMR spectrum of (5-chlorothiophen-2-yl)(phenyl)methanone (CDCls, 400 MHz).
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Fig. S6.13C{*H} NMR spectrum of (5-chlorothiophen-2-yl)(phenyl)methanone (CDCls, 100
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Fig. S7.'H NMR spectrum of 5-iodothiophene-2-carbaldehyde (CDCls, 400 MHz).
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Fig. S9. 'H NMR spectrum of the compound 1a (CDCls, 400 MHz).

S6



68.801
68.460

A
X

— 155.097
68.118
67.776

— 151.181

— -0.396

OTMS
CF,
CFs CH(CF3)
2 Q ht “owow
S & @ S N 8L OR
3 g g EEEN
| [ 0NN
. L Ml S
—T T AT AT T
127 126 124 122121 119
—_—
68.6 67.9
J l o ﬂ e
260 1‘90 léO 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 lbO éO éO 7‘0 éO .rlO ‘%0 3"0 2‘0 1‘0 6

Fig. S10. 3C{*H} NMR spectrum of the compound 1a (CDClI3, 101 MHz).

-77.565

CF3

7,

Fig. S11. ®F{*H} NMR spectrum of the compound 1a (CDCls, 376 MHz)
S7



O 0 W AT oM b
O nNnmMNO MmMAoNOO u
DA Ny QR O © 7
O OV VvV O < < <+ < g
~ v e
© o © o o ©m OTMS
O n ~N O nNMaoNOO
A — A O O ©
O O O O <t < < <
N% N% D
I
| 7\ OTMS
f Cl™ >0 CF,
o) o S
o o i
T T T T T T T
6.5 6.4 3 6.2 6.1 5.0 4.9
f1 (ma)
y
[
| 1 o L
3 3 )
a o S S
o o ~— (o)}
T T T T T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0
f1 (ma)

Fig. S12. 'H NMR spectrum of the compound 1c (CDCl3, 400 MHz).
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Fig. S13. 3C{*H} NMR spectrum of the compound 1c (CDClsz, 101 MHZz).
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Fig. S23. PF{*H} NMR spectrum of the compound 1k (CDCls, 376 MHz).
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Fig. S24. 'H NMR spectrum of the compound 2aa (CDCls, 400 MHZz).
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6.0

6.5

9.5

10.0

515



coowmmnmo MAOaNIINMMO ML OO
RRO-ON OWINOWVMNMONMO = O o =0T o
TRMMAN BaBANJSIICRD oo OMe
At = OSNY YT T M — LW NN oYM
Inth 0 (0 0 In AMNNNANNA - —OO noaaag
o oA A H A nwn < < <
ILEVERRCE P EE bR LE A
N m - n ©0 o \
M= AR SR b
SERE R R B 3 15 O CF,
InIn In 0 NN o o
R R IR I | o o
SN S N/ \/
I
|
AJL OMe
|
T T T T T T S ngg
1514 151.3 1243 1242 1059 105.8 & NQ& G M
f1 (mp) n (=3 We W)
n AT YT
™ @©
o —
< ©°
[t} ™
~N ~N
i i
\ \
CFs C(CF3)
|
LML/L
JE S ——
50.0 49.5
e e f1 (ma)
—T T
127 126 122
f1 (ma)
" . L “.h - | bl
T T 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 20 10 0

f1 (mn)

Fig. $28. 3C{*H} NMR spectrum of the compound 2ab (CDCls, 101 MHz).

CFs

—-67.713

OMe

-80

T T T T T T T T T T T T T T T T T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250
f1 (ma)

Fig. S29. ®F{*H} NMR spectrum of the compound 2ab (CDCls, 376 MHZz).

S16



Me

Me

CF,

A\
O

-
< .
9627 ~ 3} “£6'C
ez — = —20°€
o~
w -
621G\ I . g
TST'S~\ O _ L9
29T's — o = 0T |
ANTA LL N 8
/ @) [w
96T°S N
L2 —=/0'1
69L9 — J T,o.ﬁ . l
R
©o
950°Z 0
050°¢ T: MR
SL0LT E
080°Z ~ 0T
0ET'L - . foor [ 2 T
9zT’L | ]2 .
62C'L B = e %m.ﬁ
Sbz'L~ - €Ty 2091
i a4 " ~ Z0°'T
vST'L —= To.ﬁ L8] 0T
S9z'L -
L L8
vLTL -
8/2'L L2
T2l b
ez B To Tl
[ -
15572 N
mmm.n/ "
695L ¢ To.H e
us'LT e
bLSL / BN

T T T T T T
0.5

3.0

T T T T T T T T T T
7.0 6.5 6.0 3.5

0.0

2.0 1.5 1.0

2.5

4.0

4.5

5.0
f1 (mn)

Fig. S30. 'H NMR spectrum of the compound 2ac (CDCls3, 400 MHz).

5.5

10.0 9.5 9.0 8.5 8.0 7.5

0.5

66£°6T ~
€601

08€'St
0£9°SPy
196°'St
€59

Me

CF,

08¢'SP
049t~
196'Sh ~
mmN.mv/

2 Me

—~
|
45.5 [
Wl
WY

C(CF»)

f1 (ma)

46.0

(T

588'S0T
Nom.moﬂv
997 TT1
100°T2T

920°12T

6v6'221 ;
SEbbTT
110°821
bb 62T
652°621 1
65€°621
1S5°0€T
095°0€T |
TTLIOET A
LE8EET 1
S00°9€T
9bS°1ST ]
895157 |
06S'TST
$T19'TST
818'HST -

~

S—r—

§88°S0T ~
206°'S0T

PP 6CT
6SC°62T

WS TSI
895 TST ~
065'TST—
v19° 16T

WIRTYWNY

o

Aol

129.2 105.9

151.6

f1 (ma)

9¢T'TCT —

122

124

LTIEETT—
o
@)

§S0£°9¢T —

€6V°6CT —

7\
JYMT:DJ

130

f1 (mMp)

f1 (ma)

Fig. S31. 3C{*H} NMR spectrum of the compound 2ac (CDCls, 101 MHz).

S17



CF3

$59°99- —

-100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250

-20 -30 -40 -50 -60 -70 -80 -90 I
Fig. S32. °F{*H} NMR spectrum of the compound 2ac (CDCls, 376 MHZz).

-10

30 20 10

40

L1€°T~
LEV'TT

STT'S
LET'S
of.mﬂ
813,
£10°Z 1
870°/
€E0°L |
8€0°/
€L0°L A
L2072
viTL W
JARAVA
XX
CIE |
€T L]
LveL
092°Z
19T°L
8T
95¢°/
9/€° 1
604" 1
62t'L
bES'L
8€S°L
€55°2
LSS'L

=

e

Me

Me
CF;

e

2 Me

7.1

f1 (ma)

7.4

7.5

7.6

5.10

0'T |~

5.15
1 (ma)

5.20

—5

vS6'C
~26°C

o't

=6v°0
6’0
60
6’0

T T T T T T T T
8.0 5.0 4.5

8.5

9.0

6.0 5.5

6.5

7.0

7.5

9.5

10.0

f1 (ma)

Fig. S33. 'H NMR spectrum of the compound 2ad (CDCls, 400 MHz).

518



AT ANOTOANOANLLO M N
Memvwov\wmmmvmﬁ n o — O OV T o
VOMBOOLABNT OO & © howvn a9
THOOATONNNTNA — 13 arn TN on
nmmmmMmMmOmMmANNNNNANN - O N wnwmLwmn — O
R R R e e e e e e e T = =] <t < < o~
O B N — Ny,
O D Me
O CF,
<+ < ™ — O O T
© @ Q MmO VM
= N Q RN TN
© < N 0 0 0 N
| T AR
| CF3 | \
2 Me
“ C(CFy)
T~ A T T T T
129 127 126 125 124 122
f1 (mp)
T T T T
46.5 46.0 45.5 45.0
f1 (mn)
T T 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 20 10 0

f1 (mn)

Fig. S34. 3C{*H} NMR spectrum of the compound 2ad (CDCls, 101 MHz).

—-66.838

CF3

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250
f1 (ma)

Fig. S35. °F{*H} NMR spectrum of the compound 2ad (CDCls, 376 MHZz).

519



90TT—
N 0£TT—
=
o™ .
0Tvz—
90T'T~
osze”
otv'z”
biL'9—
101°S
mﬁ.m%
Sp1°s T
89T'S
bLL91
€0/
1127 ]
6CC’ L 250, —
bhT LA
LrT L] e
152, 1 6221
sscly e
HNN.N )w vl
SLCL 152°L
68 sszL ¢
e iy
WMW.M; sczL
o] 687°L
byl | €6T°L
1557 8TH' L\
SSS°L T2hs >
. | \
0s5°L | ey
biSL
155°2
sssz\
0L5°L T
bLSL /

2.20

—m
.

2.25
f1 (Mp)

2.40

2.45

=09

m_sﬁ.me
D gers— -
L SpT's— -
O 891'5—

60| o

6'0

7.1

O.H ~N
€1
= CL0|

Me

TO'T

0'T

5.10

1 (mn)

5.20 5.15

=#86'C

0'T

0.5

1.0

1.5

T T
2.0

2.5

T T T
3.0

3.5

4.0

4.5

5.0
f1 (mn)

Fig. S36. 'H NMR spectrum of the compound 2ae (CDCls3, 400 MHz).

6.5

7.0

T T T
8.0 7.5

8.5

129

65261 — ”
F o —
652°61 W T
64761 W P 6/£6T — | & 3
YLy 6T A T
by 6T — L2
6v2'St
€8t'SH _
ST/'St —_ 6vC’ St — - N
[b6'Sh o
LL . in 1
€8b'Sh— - b
S i
O sirsp— - =
Lb6'Sh— L m
__J
£5£°S0T —
887 TTT —
ST0'TCT
mvo.NNﬁ/
626221 =
AT YT T —
s8e'veT I I —
905921 1f
166°£21 ;ﬁ —
950°82T
wmm.wmi
99£'621 | N
861°CET ] Sb0'CeT — —re B
S8T'bET - |
0S9'bET 1 o o
€L0°LET u 5 = =
NE.RJ 9LTHTT Fe it
18/°1ST S8EPCT ™ L m\w/ C
86£°1ST Nrp S
918'TST 1 e S
508°ST ‘97T —
905°9¢2T 5 6
8€/°82T — ‘Lﬁ

T
120

f1 (ma)

Fig. S37. 3C{*H} NMR spectrum of the compound 2ae (CDCl3, 101 MHz).

S20



66/'99- —

CF3

Me

€

M

Me

CF,

-100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250

-20 -30 -40 -50 -60 -70 -80 -90 I
Fig. S38. °F{*H} NMR spectrum of the compound 2ae (CDCls, 376 MHZz).

-10

30 20 10

40

166'T
00£°2

3 MeAr

P0S'C~

12H's
STb's
brb'S
8bb'S
89b°S
Ub'S
26b°'S
873
68279
7649
569-1
058'9
26697
vizs 4
VeaalA |
1€22 7
ovz L
6v2°L]
vST'L
192
et
6.6 ]
88€° 1
Hmmi
S6€°L ]
0L
165°Z
LSSL
1957/ 1
695 1
blsL”

—_—s =

0'T

5.45 5.40

1 (mp)

5.50

6'C
0'€
8°C

T T T T T T T T T T T T T T T T T T T T
10.0 7.5 7.0 4.5 4. 3.5 1.0 0.5

10.5

1.0

2.5 2.0 1.5

0 3.0

5.0

f1 L(;r'«lsz:l)
Fig. S39. 'H NMR spectrum of the compound 2af (CDCls, 400 MHz).

6.0

6.5

8.0

8.5

9.0

9.5

S21



onNNMLWhONnmNOOOOAN 1MWV ANLOOHOONN -
QOUTNATONDAIMNKNAOVORINOIMAN N O T - N
MOMMMABONTOOA—3BN® O G O OR MmO oumn <
I A0 BB TROETMO — T T onhno 1n o~
NN MMMANNNNN—O OO O © 191 RE=E=]
oA o o o o o <+ < <+ NN AN
e e N 5 ~I—
NN oW DN
o o~ nmnmao
Amnn 839 3 Me
A -H fYYY
mnwmwnuwmn o oOooo — < N
SN SN Me it & S
[a\] o [a\]
I

(9

O/%

g
=

|
T T T T UL
151.4 151.3 105.0 104.9
f1 (M)

T T T T
215 21.0 205 200
f1 (mm)

o N ™ o
) 0 I o) N O T ©
a N < o~ Qfhmnda
[a\] o o [aV] O n wnuwm
— — — — <+ ¥ T <
\ | CF4 1\ C(CFs)
ﬂi/jb\»\ |
v—p//L//—ﬁ,—wor—,—w/,(ﬁy/uer =
129 125 124 122 46.0 455
fl (mn) fl(m
el J () J ). A N
T T 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 20 10 0

f1 (mn)

Fig. S40. 3C{*H} NMR spectrum of the compound 2af (CDCls, 101 MHZz).

—-64.501

CF3

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250
f1 (ma)

Fig. S41. *F{*H} NMR spectrum of the compound 2af (CDCls, 376 MHz).

S22



JLS'T

1 p9¢

2 v65°C

0T

5.60

5.65
f1 (mp)

5.70

sg'

oot

#10°'T
M /580
#00'C

[
[26'T— - £S°C
e
M~
<
re
) -
(=%
= vorz— CRAI
< T
©
e~
ovbe'T— S'C
€6£°C— 8z I
Nom.m/
~~ 909'S A\
L 9295+
QO o0g9s
W\_ 6b9'S
O 9IS
Ew.m\
8/9'S
9b/'9 3
0SL97%¢ 07| o
mmm.wx =
95/'9 .
050°Z Ha
vITL .
917, e
612°L 807 _
9zT'L rNg
vET'L i
9€T’L _ — 4 [~
e = .
9/€t FN
6LE°L <
9€5°L M~
Ws'L o
95, M~
655°L— °
F~

CF,

=

T T T T T T T T
3.5 2.5

T
5.0
f1 (mn)

Fig. S42. 'H NMR spectrum of the compound 2ag (CDCls, 400 MHZz).

8.5

0.0

0.5

1.5 1.0

2.0

3.0

4.0

4.5

5.5

6.5

7.0

8.0

9.0

9.5

10.0

S8¢°9T
P1e91
EPE9T
¢LE9T
€99°9T
865°0¢C

[4s %4

989°SP
616°'St
ST 9
98€°9

PTEOT
EPEOT 7
2eor)
£99'9T

865°0C —

4 MeAr

4} 2 Y

C(CF3)

205 16.5
1 (ma)

21.0

21.5

46.0
f1 (Mp)

46.5

L1501
bEL"HOT
6bb"H0T
99t"40T
eeztir’
6647071\
§S6'ZZT~
8T0'+2T 7
018'veT If
SO LZT Y o
owﬁ.mﬁ% p=
180°62T 7
060621 1
189°2€T
0901 |
mmo.vﬁ%
890°SET 1
185°SET -
£66'TST
€70°¢ST
820°7ST |
8GEHST -

=,
=
s
@]
m\o

YEV'HOT
6v1" P01 V -

180°62T ~
060°62T 7

€10°¢ST
8¢0°¢ST —

Iy

104.4

129.0

f1 (mn)

152.0

018vCT — -

CF3

Sv0°LCT —

127 126 125
f1 (ma)

50

110

T
190

T
200

f1 (ma)

Fig. S43. 83C{*H} NMR spectrum of the compound 2ag (CDCls, 101 MHz).

S23



S16°€9- —

CF3

-100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250

f1 (mn)

Fig. S44. YF{*H} NMR spectrum of the compound 2ag (CDCls, 376 MHz).

-90

=
o
o
S
©)
(&}
= o
=
TSLE~
€58'¢ O
~N
695°G
765°S~ -
S19'S— -
8£9' 7
695°S
265°S
S19°S
wmw.mﬂ o
c9s'9 §9L°9
989 9v8'9
ccg9 £58'9
6989 698'9
0/8'9 9.8'9
s88'9 s88'9
2069 £06'9
v0T'2
o:.ﬁ POT' L~
[4-1 011"
01T, ] 6T\
87C'L 012 L~
Sv2'L | 87CL 7
mom.ﬁ mVN.n\
08z 5oz \
6zvL | 08¢°L
mzul
0€5L | 62h'L ~
6vS'L 6vbL
0£5°L ~
6v5'L

5.6 5.5

1 (ma)

5.7

Mm\oo.m
Mo'E

1.0

1.5

4.5

6.5

8.5

f1 (ma)

Fig. S45. 'H NMR spectrum of the compound 2ah (CDCls, 400 MHz).

S24



TANODIOINONONVWONOOOWTHMN = -

NAINNOVWOWTOOVOV=HOONWOWLWMOOWOLWN m © ™M T O N
QNLTIMMMAMNBBB =~ = NSO o momo
TO A A A -"ANT AN T 100 OTAN— OO n~ =@l
mInunmummmmnaaNNNNN—A—A—A— 0O O un N o= =~
oA o o o o o o o n wn <t < < <

MeO

D OMe
AA/\ O CF,

T T T T
151.4 1513 121.8 116.2 116.106.1  106.0

151.409
151.389

~151.367
"\ 151.346
121.818
N 121.808
116.170
. 116.160

va

- 106.061
=~ X.106.051

M h@o
o N l\fl(Mﬂ{n —®nhao
) N ™ © N
o ) %) o AN
= a - d 2 OMe
I I I I

C(CFs)

‘ COICaRdan f1 (ma)
130 125 120
1 (ma)
J “
" \ “‘H . Jl. . m " A 1y i
T T T T T T T T T T T T T T T T T T T T T
200 19 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0

f1 (mn)

Fig. S46. 3C{*H} NMR spectrum of the compound 2ah (CDCls, 101 MHz).

—-67.108

CF3 MeO

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250
f1 (ma)

Fig. S47. °F{*H} NMR spectrum of the compound 2ah (CDCls, 376 MHZz).

S25



v/(8°€E
8/8'€

2ULY
mmn.v%
Dwe\

6€8'Y

£8£°9
558'91
9.8'9 1
£56'9 7
$86'9
900°Z Y

€1CL
HMNNV

0522
€8z°2
z05°
sebs ]
SSp°L ]

=" e

Bmi
0/5,

2 OMe

rS0'9

3.87 3.85 3.83
1 (Mp)

3.89

3.91

£8L°9—
S58°9~\
9/8'9 —
£56'9

mwm.mM
900°Z —

€1TL
1€TL~N
0se'L—
€8T LT
z0€°L

SEV' L~
Al

JAS AR
9L5°L”

0T

2.5 2.0 1.5 1.0 0.5 0.0

3.0

3.5

4.0

4.5

5.0
f1 (mn)

Fig. S48. 'H NMR spectrum of the compound 2ai (CDCls, 400 MHz).

10.0

€8C°05 7
815°0S

T06°SS \
066°SS

2 OMe

1 (mp)

56.1 56.0 55.9 55.8

vS.mv\
6v0'05 7
€87°05 \
wm.om/

(CF3)

c

f1 (ma)

8v8'S0T
T2 TTT

STC'IST
TECTST
¥88'HST

64T°1ST
an.Hmﬂw

\

€59°TCT —

¢88°€CT —

<IT'9eT —

e 8T —

CF3

1.

T T e f—
125 124
f1 (mp)

T
126

T
127

64T°1ST \
L6T°TST ~
STC'IST
TECTIST /

151.1

151.2
1 (ma)

110

T
190

T
200

f1 (ma)

Fig. S49. 3C{*H} NMR spectrum of the compound 2ai (CDCls, 101 MHz).

S26



—-67.531

CF3

T T T T T T T T T T T T T T T T T T T
- - - -! - - -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250

f1 (mn)

Fig. S50. ’F{*H} NMR spectrum of the compound 2ai (CDCls, 376 MHz).

NON T ™o M
T NN NN (&
ONMOVANNMORNORNRNAMOOOI QO n 00NN N N
NNONOILWMADNDODTMNAN—A O ®0NINT ) :
nmInmnmImEEaNaNNNNNNNNA A A N T+ NN
NNNNNNNNNNNNNNNNNNNKN © —~N— ~ Me
— | e\ I
‘ A\
o H
CF,
™m o
NN
NN
NN
N/
HCCF;
NOoN Y 2 CHs
TN |
@ G0 ™ N
<+ ¥ T
ch =) N I} NN
Q < Koo a
— — O - N~ o
T T T T T T T T T T T T T
7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.10 6.80 6.75
f1 (ma)
[
=) ~
Q @
— n
T T T T T T T T T T
485 480 475 230 228 226 224
f1 (Ma) f1 (Ma)
Il
h
R i
CQraeoQa < @
“HO-ANHO — n

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.

T T
0.5 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ma)

Fig. S51. 'H NMR spectrum of the compound 2aj (CDCls, 400 MHz).

S27



-

ONLILAN—-MO
OAaANLMML
®m@Mmmn -
T oA A A A NN
nmunmmnmmnmmm
R B B I B e B |

NI AN 0 M

AN M ~N O T

M 00 n NN N

= - n wnwn

nwmwmnuwn o oo

R B B B ] o

s

T T T
151 4 151 2 105 8 105 6
f1 (mp)

—129.218
—126.433

—123.647

CF3

JWLVWL

ﬁ—//—//—,—ﬁ/f,—//—,—/ﬁ
126 124 12
1 (ma)

130.060
129.620
128.011
124.446
- 122.964

\ 121.057
111.286

130.531
126.741
105.778
105.763
105.748

2

50.688
50.396
50.103
49.812

/
ky

CCFs

"\ 50.688
~50.396

_-50.103
/49.812

2 MeAr

— —
() ~N
@ <
a [)}
— —
o

50.5 50.0

f1 (ma)

20.0 19.5

f1 (Mp)

T T T T T T
200 190 180 170 160 150

Fig. S52. 3C{*H} NMR spectrum of the compound 2aj (CDCls, 101 MHZz).

—-67.396

T T T T T T T T T T T T T T T T
-100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250

Fig. S53. °F{*H} NMR spectrum of the compound 2aj (CDCls, 376 MHz).



6¢0°C —
€veT—

Me

G189 —

F;

O ¢

0T |

=11'e
RAR

™
T
(@)
o~
o
@
o
8
!
N
80t°L °
::% e
I T4 AN 0’1
~% wmv.m\ | o
o TEbL N
i
0 085, e
~ mwm.m/
965 L~ 1078
ooo.m\ ~
(=3
R £09°L

0'T
H\mo.m
L'c
T

H/ 0'T

T0°T

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.5
f1 (ma)

Fig. S54. 'H NMR spectrum of the compound 2ba (CDCls, 400 MHz).

6.0

6.5

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0

11.5

§89°0¢

mom.owM
T°€L'0C
$SL70C /

(CF3)C(CHs)

CHsAr
N

21.0 20.9 20.8 20.7 20.6

f1 (ma)

C(CFy)

50.5

889'05 7
15605 —
£1TI6~ -
8LY'TS

L&
Aow
51.0

1 (Ma)

wmm.moﬁ
hﬁw.mOﬁ
9€P'S0T

95+°S0T
LTETTT /
9/0°T¢CT \

89¢€°¢CCT

6v6°CCT i

I8e vCT

p8T57T
vb8 /2T
858°/ZT ]
G88°/2T 1
000°82T
960°62T 1
8T8°0€T _ﬁ

S—

95€"bET
bT0'8ET
b29bST
649'55T

8TH'S0T
LEP'SOT
95b°50T —

e TAARN
858' /7T — =
s sz1 7

TH9'SST
6+9'55T 7

T
155.6127.9 127.8

105.4

f1 (M)

L18°0ET —

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

f1 (mp)

Fig. S55. 3C{*H} NMR spectrum of the compound 2ba (CDCls, 101 MHz).

S29



—-71.520

CF3

L B e L B e e o L B e e B L e B I e e
50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250
f1 (ma)

Fig. S56. ’F{*H} NMR spectrum of the compound 2ba (CDCls, 376 MHz).
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Fig. S59. F{*H} NMR spectrum of the compound 2bb (CDCls, 376 MHZz).
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Fig. S143. ®F{*H} NMR spectrum of the compound 2ja (CDCl3, 376 MHz).
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Fig. S164. ®F{*H} NMR spectrum of the compound 4gb (CDCls, 376 MHz).
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Fig. S167. ®F{*H} NMR spectrum of the compound 4gc (CDCls, 376 MHz).
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Fig. S226. HSQC C-H NMR spectrum of the compound 11i (CDCls, 101-400 MHz).
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Fig. S231. F{*H} NMR spectrum of the compound 12i (CDCls, 376 MHz).
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Fig. S241. F{*H} NMR spectrum of the compound 13ab (CDCls, 376 MHz).
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Fig. S256. HSQC C-H NMR spectrum of the compound 15i (CDCl3, 100 — 400 MHz).
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X-RAY data

Fig. S262. Molecular structure of 2ac, CCDC 2233369 (ellipsoid contour of probability levels is

50%).

Table S1. Crystal data and structure refinement for 2ac.

Empirical formula CigHisF30

Formula weight 304.30
Temperature/K 100(4)

Crystal system monoclinic

Space group P21/n

alA 14.8404(12)

b/A 5.1873(5)

c/A 18.6784(10)

a/° 90

p/° 93.721(6)

y/° 90

Volume/A3 1434.87(19)

Z 4

pcalcglcm3 1.409

w/mm? 0.955

F(000) 632.0

Crystal size/mm?3 0.42 x 0.005 x 0.005
Radiation CuKa (A =1.54184)

20 range for data collection/°

7.3810142.978

Index ranges

-17<h<18,-6<k<6,-22<1<22

Reflections collected

7791

Independent reflections

2710 [Rint = 00633, Rsigma = 00625]

Data/restraints/parameters

2710/0/201

Goodness-of-fit on F?

1.081

Final R indexes [I>=2¢ (1)]

R1=0.0917, wR, = 0.2474

Final R indexes [all data]

R1=0.1219, wR2> = 0.2780

Largest diff. peak/hole / e A3

0.46/-0.47

CCDC

2233369
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Fig. S263. Molecular structure of 9i, CCDC 2248983 (ellipsoid contour of probability levels is

50%).

Table S2. Crystal data and structure refinement for 9i.

Empirical formula CigH13F3S
Formula weight 330.35
Temperature/K 100.0(3)
Crystal system monoclinic
Space group C2lc

alA 44.8162(4)
b/A 9.25160(10)
c/A 29.8662(2)
a/° 90

/e 101.3840(10)
y/° 90
Volume/A3 12139.54(19)
Z 32
Pcalcg/Cm3 1.446
w/mm? 2.156
F(000) 5440.0
Crystal size/mm?3 0.48 x 0.1 x 0.06
Radiation Cu Ko (A =1.54184)

20 range for data collection/°

6.038 to 139.986

Index ranges

-54<h<54,-10<k<11,-36<1<36

Reflections collected

77853

Independent reflections

11500 [Rint = 0.0324, Rsigma = 0.0177]

Data/restraints/parameters

11500/0/833

Goodness-of-fit on F?

1.033

Final R indexes [1>=2¢c ()]

R1=0.0325, wR2 = 0.0963

Final R indexes [all data]

R1=0.0344, wR2 = 0.0980

Largest diff. peak/hole / e A3

0.28/-0.23

CCDC

2248983
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Fig. S264. Molecular structure of 11i, CCDC 2233370 (ellipsoid contour of probability levels is

50%).

Table S3. Crystal data and structure refinement for 11i.

Empirical formula C20H17F303S
Formula weight 394.39
Temperature/K 100(2)

Crystal system monoclinic

Space group P2i/c

alA 13.4778(2)

b/A 7.91980(10)

c/A 17.0401(3)

a/° 90

B/° 108.952(2)

y/° 90

Volume/A3 1720.29(5)

Z 4

pca|cglcm3 1.523

wmm? 2.136

F(000) 816.0

Crystal size/mm?3 0.09 x 0.07 x 0.05
Radiation CuKa (A =1.54184)

20 range for data collection/°

6.934 to 159.69

Index ranges

-17<h<17,-10<k<7,-21<1<20

Reflections collected

12865

Independent reflections

3629 [Rint = 0.0310, Rsigma = 0.0289]

Data/restraints/parameters

3629/0/246

Goodness-of-fit on F?

1.102

Final R indexes [I>=2¢ (1)]

R1 = 0.0338, wR2 = 0.0920

Final R indexes [all data]

R1 = 0.0369, wR2 = 0.0938

Largest diff. peak/hole / e A3

0.40/-0.31

CCDC

2233370
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Fig. S265. Molecular structure of 13ab, CCDC 2233371 (ellipsoid contour of probability levels

is 50%).

Table S4. Crystal data and structure refinement for 13ab.

Empirical formula Ci9H17F30
Formula weight 318.32
Temperature/K 100(2)

Crystal system monoclinic
Space group P21/n

alA 5.85016(9)

b/A 11.07614(16)
c/A 23.2374(3)

a/° 90

pB/° 93.4883(14)

y/° 90

Volume/A3 1502.93(4)

Z 4

Pcalcg/cm?® 1.407

wmm? 0.936

F(000) 664.0

Crystal size/mm?3 0.25 x 0.1 x 0.05
Radiation CuKa (A =1.54184)

20 range for data collection/°

7.624 t0 140.888

Index ranges

-6<h<7,-13<k<13,-28<1<28

Reflections collected

15404

Independent reflections

2871 [Rint = 00476, Rsigma = 00314]

Data/restraints/parameters

2871/0/211

Goodness-of-fit on F?

1.073

Final R indexes [I>=2¢ (1)]

R1=0.0451, wR>=0.1112

Final R indexes [all data]

R1=0.0513, wR2=0.1155

Largest diff. peak/hole / e A3

0.20/-0.28

CCDC

2233371
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Fig. S266. Molecular structure of 15i, CCDC 2233372 (ellipsoid contour of probability levels is

50%).

Table S5. Crystal data and structure refinement for 15i.

Empirical formula C12H7F30S
Formula weight 256.24
Temperature/K 100(2)

Crystal system monoclinic

Space group P2i/c

alA 4.7366(2)

b/A 25.8695(8)

c/A 8.5888(4)

a/° 90

pB/° 97.737(4)

v/° 90

Volume/A3 1042.83(7)

Z 4

Pcalcg/Cm3 1.632

wmm?t 3.012

F(000) 520.0

Crystal size/mm?3 0.12 x 0.09 x 0.04
Radiation CuKa (A =1.54184)

20 range for data collection/°

6.834 to 152.446

Index ranges

-5<h<5,-18<k<32,-10<1<10

Reflections collected

4144

Independent reflections

2115 [Rint = 00331, Rsigma = 00468]

Data/restraints/parameters

2115/0/154

Goodness-of-fit on F2

1.039

Final R indexes [I>=2¢ (1)]

R1 = 0.0402, wR> = 0.0944

Final R indexes [all data]

R1 = 0.0495, wR> = 0.0999

Largest diff. peak/hole / e A3

0.66/-0.26

CCDC

2233372
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Fig. S267. Molecular structure of 5ja, CCDC 2248301 (ellipsoid contour of probability levels is

50%).

Table S6. Crystal data and structure refinement for 5ja.

Empirical formula Ca0H17F302S
Formula weight 378.39
Temperature/K 100(2)

Crystal system monoclinic
Space group P2,

alA 9.3648(5)

b/A 5.3613(3)

c/A 17.6629(10)

a/° 90

pB/° 100.307(6)

y/° 90

Volume/A3 872.50(9)

Z 2

Peaicg/cm?® 1.440

w/mm? 2.036

F(000) 392.0

Crystal size/mm? 0.16 x0.12x 0.1
Radiation CuKa (A =1.54184)

20 range for data collection/°

5.086 to 135.914

Index ranges

-10<h<11,-6<k<6,-20<1<21

Reflections collected

5999

Independent reflections

2820 [Rint = 00575, Rsigma = 00716]

Data/restraints/parameters

2820/1/232

Goodness-of-fit on F?

1.058

Final R indexes [1>=2¢c ()]

R1=0.0693, wR2 = 0.1825

Final R indexes [all data]

R1=0.0774, wR> = 0.1887

Largest diff. peak/hole / e A3

1.04/-0.49

CCDC

2248301
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Biological study data
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Fig. S268. Selected compounds from this study to evaluate biological activity.
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Fig. S269. Previously synthesized compounds subjected to biological activity evaluation [24,28].

Table S7. Preparation of common stock solutions of test objects.

Concentration

Compound Sample weight, mg Solvent volume, mL of common stock

solution, pg/mL
171 5.1 4.980 1024
17m 3.9 3.809 1024
cis-17n 6.0 5.859 1024
trans-17n 3.3 3.223 1024
170 35 3.418 1024
17p 3.3 3.223 1024
17q 5.0 4.883 1024
17r 3.5 3.418 1024
cis-17s 3.3 3.223 1024
trans-17s 3.3 3.223 1024
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cis-17t 3.2 3.125 1024
trans-17t 3.0 2.930 1024
18r 2.8 2.734 1024
17d 4.3 4.199 1024
17f 4.1 4.004 1024
179 3.0 2.930 1024
17e 3.8 3.711 1024
17b 4.2 4.102 1024
2bf 2.7 2.637 1024
2bb 3.3 3.223 1024
2ba 35 3.418 1024
2bc 55 5.371 1024
2bd 4.8 4.688 1024
2bg 3.0 2.930 1024
2ae 2.5 2.441 1024
2ab 4.4 4.297 1024
2aj 4.1 4.004 1024
2ai 4.3 4.199 1024
2ah 3.4 3.320 1024
2ag 2.0 1.953 1024
2ac 4.0 3.906 1024
2ad 3.3 3.223 1024
2aa 2.1 2.051 1024
2af 3.0 2.930 1024
13ab 2.2 2.148 1024
13aa 2.3 2.246 1024
9i 3.7 3.613 1024
8i 4.0 3.906 1024
11i 3.1 3.027 1024
2ia 4.1 4.004 1024
2ic 2.0 1.953 1024
2ib 2.9 2.832 1024
2id 1.9 1.855 1024
2ha 4.0 3.906 1024
2ea 2.2 2.148 1024
2eb 1.9 1.855 1024
2cb 2.5 2.441 1024
2cf 4.4 4.297 1024
2cd 2.4 2.344 1024
2ce 3.8 3.711 1024
2dd 3.0 2.930 1024
2da 2.5 2.441 1024
2dc 2.4 2.344 1024
Z-14i 2.6 2.539 1024
E-14i 2.0 1.953 1024
3kb 1.9 1.855 1024
3jc 3.2 3.125 1024
3jb 4.3 4.199 1024
3ke 1.6 1.562 1024
3ja 35 3.417 1024
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3jd 2.1 2.050 1024
3ka 3.0 2.929 1024
3kd 1.6 1.562 1024
2db 4.1 4.004 1024
3ga 1.4 1.367 1024
3gb 15 1.465 1024
2jd 15 1.465 1024
2je 2.2 2.148 1024
2jb 13 1.269 1024
2ja 3.0 2.929 1024
2ga 1.6 1.562 1024
2gb 1.2 1.171 1024
2gc 2.9 2.832 1024
4ga 3.0 2.929 1024
4gb 1.4 1.367 1024
4gc 2.0 1.953 1024
7d 2.0 1.953 1024
2fd 2.2 2.148 1024
2fb 2.3 2.246 1024
Aff 2.0 1.953 1024
2fg 3.1 3.027 1024
2fc 2.0 1.953 1024
2fh 2.3 2.246 1024
6fe 2.8 2.734 1024
6fg 4.8 4.687 1024
5ga 5.8 5.664 1024
5fb 3.5 3.417 1024
6fd 4.5 4.394 1024
5fa 2.8 2.734 1024
5fc 2.1 2.050 1024
16ga 1.3 1.269 1024
6fb 2.0 1953 1024
6fa 2.4 2.343 1024
16ja 2.4 2.344 1024
5ja 4.2 4.102 1024

Table S8. Scheme for preparing working solutions of test objects for the microplate method.

. Volume of Resulting Final concentration of the
Concentrat_lon .Of the stock Volume of | concentration of the | test object in the wells of
the test object in . . S . .

. solution, | nutrient broth, | test object in the |the plate with the addition
the stock solution, . . .
mL mL working solution, of the test strain of the
ug /mL : .
pg/mL microorganism, pug/mL
1024 0,5 0,5 512 256
512 0,5 0,5 256 128
256 0,25 0,25 128 64
256 0,5 1,5 64 32
64 0,5 0,5 32 16
64 0,5 1,5 16 8
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16 0,5 0,5 8 4

16 0,5 15 4 2

4 0,5 0,5 2 1

Table S9. Distribution of test objects solutions in the wells of the plate.

1| 2[3]4] 5 | 6 | 7 | 8 | 9 | 10] 11| 12
Test object Nel
A| K- | K+ | - [256] 128 64 32 16 8 4 2 1
B| K- | Kt | - |256]| 128 64 32 16 8 4 2 1
C| K- | K+ | - |256]| 128 64 32 16 8 4 2 1
D| K- | K+ | - |256] 128 64 32 16 8 4 2 1
Test object No2
E| K- | K+ | - |[256] 128 64 32 16 8 4 2 1
F| K- | K+ | - |256]| 128 64 32 16 8 4 2 1
G| K- | K+ | - |[256] 128 64 32 16 8 4 2 1
H| K- | K+ | - [256]| 128 64 32 16 8 4 2 1

Notes:

K- — Culture medium control

K+ — Growth control of the test microorganism

""" — empty cells

256-1 — the final concentration of the test object in pg/mL.
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Fig. S270. Plate inoculated with C. albicans in  Fig. S271. Plate inoculated with E. coli in the
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(Ne323). (Ne323).
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Fig. S272. Plate inocu

1 2

lated with S. aureus in the presence

3kd (Ne323).

of test objects 3ka (Ne320),

Table S10. Evaluation of the antimicrobial activity of the test objects.

MIC, pg/mL
Compound S. aureus E. coli C. albicans

2ae 256 128 128
2bd 256 128 128
2aa 256 128 128
2dd 128 128 128
9i >256 >256 128
2ic 256 128 >256
2dc 256 128 128
2eb 256 128 128
2ce 256 128 128
2cb 256 128 128
2af 256 128 128
13aa 256 >256 128
11i >256 >256 128
2ea 256 128 128
2bg 256 128 128
2ab 256 128 128
2ag 256 128 >256
2ad 256 128 128
2cf 256 128 64
2cd 256 128 128
8i >256 >256 128
2ib 256 128 128
2ah 256 128 128
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13ab >256 >256 >256
2id 256 256 >256
2ha 256 128 >256
23] 256 128 128
2ai 256 128 128
2da 256 128 128
2ac 256 128 128
2ia 256 128 256
2ga 256 128 128
7d 256 128 128
2gb 256 128 128
2fc 256 128 128
5ga 256 128 128
6fb 256 128 128
5fb 256 128 128
6fa 256 128 128
16ga 256 128 128
6fg 256 128 128
2qc 256 128 128
2fd 256 128 128
2fg 256 128 128
4ff 256 128 128
6fe 256 128 128
2fb 256 128 128
4ga 256 128 128
6fd 256 128 128
5fa 256 128 128
2ja 256 128 128
2fh 256 128 128
5fc 256 128 128
4gc 256 128 128
4gb 256 128 128
trans-17s 256 128 128
17d 256 128 128
2bc 256 128 128
17r >256 >256 128
2bb 256 128 128
17e 256 128 128
179 256 128 128
18r >256 >256 128
16ja >256 >256 >256
5ja >256 >256 >256
171 256 128 128
17m 256 128 128
trans-17n 256 128 128
170 256 128 256
cis-17t 256 128 128
trans-17t 256 128 128
17f 256 128 128
17q 256 128 128
cis-17n 256 128 128
2ba 256 128 128
17b 256 128 128
2bf 256 128 128
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cis-17s 256 128 128
17p 256 128 128
3kb 128 128 128
3jc 256 256 128

Z-14i 256 256 128
E-14i 256 256 128
3ke 256 256 128
3jb 256 256 128
3ja 256 128 128
3jd 256 256 128
2db 256 256 128
3ga 256 256 128
3ka 256 256 128
3kd 256 256 128
2jd 256 128 128
3gb 256 128 128
2jb 256 128 128
2je 256 256 128
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