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1. 'H and 3C NMR spectras for compounds 4
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2. 'H and '3C NMR spectras for compounds 6

oj
=
5]

E

T~
2

)

EeEEE.

©
=

B

T [ [@
S|5|2
—|=|<

I\r
]
S

7

il

DMSO 400

2-C

At

882
£0°62
9262
S7'62
1963
862
€008
Geoe

L0EF —
685 —

£9€9 —

966G —

8076 —

£5°601
900k}

LI
LELEE
68k}
8E6LL
gLzt
e6zal
25vgh /.
B8 vt

FHSE—%
IV —=

8L ik \
69421
898z}
19621
SLoesk
SOvEL
6L°68L
85961
6Lerl

8044 ——

T
=z
\

/m: = S
=0

-NMR

130

ppm

180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10

180

23



Supplementary Material

5C-H DMSO 400

20 10 ppm
24

30

£
g
o E
wE—
L g6
e
1566
£6¢
Lo - BBE
£ or
= 00'e .n.gv\
¥ —anc S — 50
it =
= = 06
. / ) 3 926"
| s
: Ze9—
SIS
) / 980
] Lot 6L ——
: Lw
: 201 3
; uwmmﬁ Fo 786 —
: A\ oL
: ZE0L i
: N T —
- 801
o/ zLE
3 60
<0 |
107} B 3
3
Fo
:
— JO0IF2
E
— o T
Loy
- o
L]
=
o 3
['4
Lo = s
2 z
(€] O
I -
o 2
L £ b

180 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40

200




46-H DM30 400

TH-NMR

[
(=]

E

0
=

ppm

-1

L~

DMSO 400

46-C

Nmmm/
0568
0L6€
1668
cLoy
£E0F
S0P
182y
8060
8526~

eGE9—

00'SL —

30

3C-NMR

)

ppm

10

20

190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40

200

25



Supplementary Material

<00

&B-FE DMS0+CDCLE

TH-NMR

:

Qe
%

.

T=[®
<
ail—

|

e
(=}

|

-f

<0

W

ppm

DMSO+CRC13 400

68-C

L

289 ——

6L'SL
£58L
S@'8L
S0'6L w.
816

$2E6
89014
2L0LE
6L0LL
Lo
EB'LLE
20311

0911
cmwi/
mmtf/

43113
6% 5#

25zl
o8 vz —=

ﬁmmwf\
Nmmwa
thNf
PE6T
1108}
208l
1Zeer
gzoel
6091
et

ER LG ——
1g09L ——

6021 ——

ot mu

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

200

26



87-H DMSO+HCDCL3 40

o€

80’k

i

Lok

0 ppm

3 400

-C DMSC+CDC1

3

8862 ~_
LE'BE
8568
B46E
ooor
1gor

eroy
E9'0F
82t
e¥eg —

1E'E9 ——

e~
206L~
5662 —>=
8962

L0086 —

or'80L
68'LLE
L62LL
LB LLE
60°6LL
#5121

\
L
1
|
/

13C-.NMR

10 ppm

T
20

T T T T T T T T T T T
180 180 170 160 150 140 130 120 110 100 90

T
200

27



Supplementary Material

13 400

—H DMS0+CD

o
S o
88
oo
\\/l
T
0 ppm

768
968
G866
o 900

28

10 ppm

20

30

20
—— 2rop

690

L2y
g6y~
s9zs—"
PEgG—"

M R 02'e9 —
v0'e

os
i

40

50

60

70

=1 t=1it=10[=] =] =}
Sl = |+ — —

T T

6 5

| 5

28328 ~on e
2338 5 =88
e ] RRRELKL

u% Fr 28k
60y o 80°BHH
290¢ —— v gl
601 — sevel
LLp2) Vr
— €652 ——
] St G6'3S1
aniel
1£°821
=gl \v
26EEL
resel
> 80981
v2°9EL
oL
—_— [ o 965G ——
o
(=]
=
- MH_V
0260 — ‘Nﬂ €0~ 18]
= T 0
o L —
<
w
=
Lo 0
7
™
e
Lo

190 180 170 160 150 140 130 120 110 100 90 80

200

o




f1-H DMSOHCDOL3 400

19

:

P
o

|

(=]
(=}

=
o

[

ppm

-2

-1

408

71-C DMSO+CDC13

0662 —_

£¥'88
vO68
G888
90°0r

920
21°0F
89707
GLer
Yres—

12E9——

LL9LL ——

3C-NMR

ppm

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

200

29



Supplementary Material

47-H DMSD 400

il

DT
&3(8

0 ppm

Fo

DMSO 400

-

47-

1862
Zee >
1788
8968
6265
040

LE'0P
25'0%
s8'2y
80'6% i

es—"

SEE9—

PR—

Ppm

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

200

30



pRm

B 3 L80—

-1

1662~
oves

J 1966
88768

FT 60°0%
150%

3 1L0%

o eLTY

— 1825 ——

-7

f=]
(=]
o«

|

Y&E9 ——

=Y
T
3

|

o
N

P07k
. A
G086 ——
907 15201
00 [« EEBOL
00| ot
10"} 1 26701
=50t E LUBLL
ZS0rE "™ mwmﬁ/
902 — S1rEL
£0°} g el
0w W_ﬂ Tese —
L0} I 19921
1 €0 5\‘
i ¥ mmf\
i 2808}
1828k
8CEEL
92 m?\
SLagL
] 66 ZbL
'}
[N =S
- E
o 4
=20 3
Eo M 3
— 969/ ——
™ O
i e
:
5 ) e} 3
M (s -
|
" F¥ 7 !
¥
R i
E

31

ppm

20 10

30

180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

200




Supplementary Material

013 400

DMSO+C

G&-H

#0'€
G0+

—==69¢

00°tL

0L

<0’}

/E0°L

E

S0
UH ol

=20's

u»o—”m

w 202

L
g

g |

’

-1

F~

Er~

66—-C DMSO+CDCL13 400

‘ A

|”| ““| |

90—

662 R

L¥'6E
29'6E
£86€
£0°0%

e oy
S0y N
9901 \
0832y
gL6y

9825~
e —
9062

60°G.
€68/~ "

9C6L
9%'6L Ww
B656L

9626
a0l
L
5651
Eat
vgLL
FOBLI
L5021
6%’ 12l

95°ee|
a9’egt
82l
6062l

2082l —+

a6'gel
20221 \
6E°6e
v90E L
LEQEL
s
g by
LVEEL
63°GE |
91°gE|
£2°6¥ |
e adt

PLGLL—

ppm

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

200

32



400

2021-24-H DM30

&L
-~90

|

[T}
o

| |

0
[=1

|

ppm

o

3868~ __
0E'6E
15°6E
aL'ee
£6'6E
VL oY

SE0F
S50%
814
882 —

e 08 —
G589 —

898 —

pRm

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

200

33



Supplementary Material

200

T6-H DMS0+CDCL

ppm

76—-C DMSO+CDCLl3 400

0006
el
1968
1868
80°0%
6207

05°0%
LL°0P
vLey

B88EG —
E6E9 —

S16L
UL

IL6L
E,Ew
£v6L

1¥'86 —
09801
Ge'B60}
85 HIL
96 L
cB8lL
[Se¥4%
SB ECh
0s5'vel
S6 el
0e'sel
96'G2L
2592l W

Gr'9zL

6022t 7
96721
Lhgek
8862}

86'631
GEEEL
18'EEL
8E'GEL
18'9EL
00°GrL

Ll —

ppm

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

200

34



-H DMSO+CDCL3 400

62

E

8

|

g

|

|

J3Eags

2]
(=1
!

™ (oufE
0‘%':
—|—lai

ppm

-1

A
G

62-C DMSO+CDC13 40

r
o0

e ]

ppm

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

200

35



Supplementary Material

13 4300

63-1 CM30+CD0

ppm

A 16763 —_

P 9£'6E
- 1668
8L°6E

4 66'65

36

ppm

10

20

30

0207
L or
Fe 29°0%
942y
———— 0L°286 ——

40

50

60

70

€0'E —_— 9L'65 ——
20l o
e — 2ee9 —
=20t
W9y o
Nmf/. |w N SpL—
192G mo.mh/
: WeL—=
mwmm 00’} veer—"
926'S Ew
669
o o —~ o
29 o
8E5'9 —00tE @ — 2066 —
¥rs'9 720k 69'80}
0959 o0 50 o:/
9959 rJ_.o_. 1z mi/
8L9'9 6FCLE
1899 /eosf ™ 0,22k
{93 80z 59'v2L
BrLL IlllJuvﬂolm vz szl
Ak —"201 — Sooal
LIV P o = 60221 =
6612 szl —0
e — ] as mﬁ\
oveL Sr6Zt
8re' L OL'OEL
caz L . SLLEL
1922 LLESE
! 0y el
WNMM +8 mﬁ\.
gL o S
£95'/ A 0 lm o IV ESE ——
695 L — =
Y0L L ="
L2is S
Se0ok U
¥L6 0} A
3y U
826'0L &
s}
2 PL9L——
[}
¢
[+5 ]
o

80

90

100

110

120

130

140

150

180 170 160

190




37 DMEO 100

-\

bu\ﬂl
A sjsls

|

fa)
o
o

3

|

F”
]
ol —

ppm

37 DMSO 400

e

UL

"

862
6266
0568
LLBE
2666
eror

0P
S5 0r
aszh
Lo6r
was—

2EE9 ——

187l —

986 —
AN IS

FAINY
%) :_./
mmm:/
SPBEL
s r48
LLVEL
Emmv/
9531
i,wmr/

Eg9gl
6l'Lel

-
62831
25621
62'0€}

S9EEL

BE'SEL
§G9E1
FaEFL

BL9/L ——

W A—

13C.NMR

10 ppm

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

210

37



Supplementary Material

&1-4 DMSCHCDC1E 450

8200~
P00~

N_,w_w
mom.m
ONm.NW
9e9'e
9l9T
6892
106’
6eee
1GE'e

205 —

E€46'S
g
6659
Slg'9
99’9 —=
val'L
cars
mmEW
slgL \
voE'L
058 L~
820'8
150'8

o'
2566

5

<
-

A

o
<
-

lzleles

7

@
=
=

1 ppm

Fo

10

400

3

64-C DMSQO+CDCl

0662
€808 Vr
11'8E
8966
88'8e
6007

[ilo9+i4
K+
aLor
arer

698G —

SL°S0L
areot
LEB0L
FIBLL
96" 121
LLE2L
ervel
[-7A 74
96°G2
26921
ge'8el
§6821
847821
[N
agezl
ve'Egl
8081
PrEEL
9E'GEL
607281
ELEFL

=\l

10 ppm

1980 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20

200

38



10 ppm
39

20

30

40

50

60

70

80

90

100

G8-11 DMSOHCDCLE 40

000°0~ | &
£62°0 =
1180
8280
o0
1802 i }
5.0 #h—
7602
TLLE
08l Lo
0152 162
7182 it cm/
61572 B S mf,mm/
cese ~o0E O
. 4 €007
09 . a0y
= 587
o 99'0%
LeL'e FOAL 612k
1162 ] 1167
SE6°C 0y 9w s
§96'2 =0T L
1167 e " 1
o0 ~ 2649 —
LE0E S
zize \. — =40¢ 16EL ~_
7ESE Fe »68L
1808 prA7A
$82°G Ly 8L
eJZ'C 09'62
2029 L
92L'9 _f40°)
526'9 €01
926'9 8500}
e PN
556'9 SOO0LL /
Tee 80011 /
2969 20 ] hitaeg
7
: SO°LE~ o822t
=70 ] ] feicRord
. = 5521 -0%
<0’} —— 0692 ——
Fo . 9821
29821
S8zt
89621
26631
Fo ZUGEL
IG°GEL
65l
SYERL
Lo
o
o
B ———— L g2
o™
e —
(&)
a
3]
5 98—
o)
[ & w
= =
(=]
i
e @

190 180 170 160 150 140 130 120 110

200




Supplementary Material

70-3 CM3C+CRC13 400

pRm

-1

40

ppm

30 20 10

40

50

60

70

D[~ (=
QQK:’.
—lnN|©

88—
€00~ 3
mmm.o/ — LETL
L8470 3
S08°0 Fe — Hle— =
mm% ‘
] EDE~DL
0802 S0¢E Sr'6E
860 I R 99°6E
052 L8'6E
52 - 20707
: b 6207 P
s i
. —aT F o 020p
L£9g ot 1 e
£99'2 e
- [ — —
eoe v i
mmm.Nv PO LE® ol
1162
Nmm.m& —_— G619 — =
810°€
LBEL
Eowm\ L= oy M
+99°E _ 108
1525 168
omm.m/ ares
1599
9:9'9 e
8¥8'8 102
7989
5889 3
806'8 F o
926'9
S¥6'8 s
096'9 90}
669 802} .
—

=]
<
~

40

o
<
1

£98.1L ——

T
12
70-C DMSO+CDC13

160 150 140 130 120 110 100 90 80

L
180 170

190

200




DMEO 400

40-H

uﬂ
«©
i

) ¢

r@
=]
[l

o
<

|

o
Gy
S

£

3

95

ﬁré’
=2l
ajn|—

S

-\

| P

[=]
(=]

|

-2 ppm

-1

QL —
SGrL—

Yo e —

0662
e
£7'68
968
SE6E
9007

120%
Fagud
GLer
05 ——

L2309 —
299 —

89LLL—

0 ppm

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

210

41



Supplementary Material

13 400

oles

74-H DMBO+

£Eay
15626 ——

-

£829 —

62702
g8l o

: 8162
_ 00} 662 W
o 26!

1066 —

|

|
|

i 8580}
F 86'604
T DL bHE
L
5

oo S08LL
— 00BLL
i ee0zL
Wrek
19221
rveL
892k
o022k
Szl
S182k
68'821
96621
Fe 16'1Ek
§62EL
80°9EL
2ZBEL
09'ERE

UL
e

SIS

D‘
<
T
10

|

00

T
1

=
o
o
]
0000~ — Fe
’ F-— 8462~
£F'6E
] T9°6E
5868
. 90°0¥%
- F e r LZor
. Y0¥
] 69°0%
et
R

T
2
DMSO+CLC12 400

T
13
74-C

42

pRm

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

200




)13 400

DMSCH+C!

75-H

£ ]
o
o
Loy
1
F 5
6208~
R SYEE
P 99°6€
1868
E 80°0%
— 6207
o 67 0r
107
£6'Ly
3 1826 —
e
6129 —
—
]
S0'E
——m
0"} LY
128
E £58L
£18L
F 98'8L
v E — 0626 ——
O
77804
no.c:/.
760 © S.F:/
[ — ] :.m:/
G560 LOBLL /
; L8021 /
20°€ —] s /
L0 — 612k
[{¢h4 Jﬂ 0Legk——_
201 BEVEL~_
>0 18921 x
D" =) 18724
00| 3 26'624
90t 05'0EL
S 96vEL \
k 60'9EL
Eoa 3 SYErL
9L'EbL
98GhL =
e ]
00 F?
T,
o
(=)
. .. <
00 L|E —
P - [44]
—
83
ﬁw SOl —
[ 8
I
Lo &
(%]
=
a ]
E o =
- 0 E
o
e 4

43

10 ppm

20

180 180 170 160 150 140 130 120 110 100 90

200




Supplementary Material

)

Z021-1&-1 DMS0 4

A

ppm

o
Oj
o

|

<[
F:Eo.

(=1
Oj
o

|

o
[=]

F

uﬁwﬁvrﬂ
Qee|L|(<
T
6

e

o)
Qe

;

-

8 e6—

1080}
6101
290L
90°LLL
£0GL -
LEBLL
ST6LL
9121

86'¥2) -
8l cn...//f
61°L2) —
or'ieL
£1'621
65621
WEEL
0¥'SEL
S59€E1
E89E1

e

s

TSNS

98651

8Ll —

30

40

60

70

920

110

120

140

150

180 170

180

44



2021-19-H DMSC 400

ppm

Lﬁ
<
oi

4

N

B

!

0
(=]

F

E

=

35|55
o

r:ﬁc:ON
i
—ledl+
T
*

(2]
-

g

T

NI

13C.NMR

40 30

50

70

190 180 170 160

200

45



Supplementary Material

ca

2021-23-1 DMSO 4

e

f“
=]
3.0

LJUUMT@LJM |

10.0 95

7

T T T
1.5 1.0

120

125

20 15 1.0 05 00 ppm

25

85 80 75 70 65 60 55 S50 45 40 35

9.0

105

~
U

DMSO 40

2021-23-C

"

UL

|

95—

¥9'62
80 mn/
vm,mn/
9566
SI'6E
96'66

L2107
8E'0%
BS 0%
&l

9ees—

98'¢9 ——

966 —

76 L0k
LLOLE
61011
£2814
£2614
£e021
69'12ZH
£622t

0092 >
98 Lgh ~———
vL8EL —
10624
0£°0EL
0LTE}
90°€E}
859€}
oF'8EL
£9°¢rL

(-

AS

-

ppm

20

40

70

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90

T
200

46



ca

T6-I1 DMSO+CDCLE 4

0oL

TH-NMR

ppm

-1

Fa

400

76-C DMSO+CDC13

0008
areE~
1968
Lg6e
5007
6207

0G°0%
(4
PLEY

88'86 —
£6°69 —

S1°GL
8L mm/

LrBL
B,Ew
er6L

P86 —_
09'80}
S2'601
85 LHE
98 LLL
26'8L1
1512k
G862
0S¥l
S5 pEL
o0g'sgh
96'Gel
25 mwFW

SL92L

60'221
96221
L8z

B8E6ZL
8¥'621
8662}
SEEEL
I8EEL
8E'GEL
L2'9EL
00671

8 FLL—

ppm

180 180 170 160 160 140 130 120 110 100 a0 80 70 60 50 40 30 20 10

200

47



Supplementary Material

0

2021-22-1 DMSO 4

20 10 0 ppm
48

30

£
[=%
o
o
Fo
Lo
o
=4
8108
[w mo‘mm/
& mm.mm./
. 9568
iF 1066
~ 9666
& 6L0F
A ov 0¥
PR & 1 E,uv‘\x
CO'L 80°gy
% [ M =3 Sges—"
[ wn
prmm— £629——
lo'E
—la
2 1
E 3 65 hL——
w E
AP "
20t
o
w
o — 2926 —
[fw
Wl o E 3 00801
Cé 3 groLL /
- 61011
o, 2l
Crg zeslLL
801 =t
01 o 0L 12
0L [~ vige
l\% 86zl ——=
e 2o el —
N 62 /2l —=
80" arael \
BOLL e mv.mm_\
oL LE0EL
220 60°1EL
—~Z0b} 81'sEl
o PI9EL
89Ert
= aLevl
@ 9gsvl
w
[ o
(=3 (=]
AR i =1
00| © L
0 o
re a 09921 —
= o
L3 o
w ! o
I IN =
p= Jz =
i
LS o S
- = -
&

190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40

200




400 207111-101021 (2}~ 730

2021-57-H M5C

3. 'H and '*C NMR spectras for compounds 8

£
Qo
L &
il
2E6 — R
8200 s 3
PO Wn )
6540
6052 80¢ -
4
orse B —— 1266~
2552 3
0852 e
) 6962
mmm < = 06°6€
9 . oLor
1492 —_— Fou Le0p \v
1822 2507
96/ 1 tver 3
0z8'z / vle 3
seae— 560} iy . — ]
SerF'e ——— 9709 —— —
¥ o —— 99— Pttt
cove =%0T e
ww“m 160F ™ 8y 0L — —_
—leo
serE
ZBhE
1058 \
S50y Fuo
608G
gEEe N\ 8650
¥5E'Q 86'0
889 -
2689
£26'9 860
<8601
9E89 €80 YO0
969 25 0¥ mme
996'9 Sozeb . SEER
9207 02 € o el
b - J—— Pl
€50L T ] —— -M 92l
290'L B0 e ) ] ST —
= e
— ¥ 62
962°L m 1081 \
SLEL i 96'1ek
Sp6'L 2 S L6FEL
- 2L'GEL
£96°2 | 0621 \
| 0wl
Lo =
/SO0 T S
96801 —— a0 5
99201 —— =10k 2
NOOEE - 2 68191 ——
o
w
= Zu—
e o Y —
i 8]
i
n
Lo o
- o™~
o
o

49

ppm

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

200




Supplementary Material

-1880

202111-101041w

LESD 400

021-65-4

LE
o
o
F o —
3
Fo -3 G892~ _
1 £9°628 ~_
002 82'6€
6v'6C
I 0U'6E
T ! 16°6¢
— Zhow
£eoy
S or
. ey
o ” G6'LG ——
wm.w ————— cco9—
e e $0E9 ——
sz - a0
£t Se0L—
veef ¥
o
€01
o
90°604
EIN) 98601 /.
ST © oy
AL !
=61 | \eveL
Alble — 286zt /
0zt & — 1192k /
—T = —f 1292k
N i = 59'9zL
it €762t \.
- Syeel \w
o 1S 0€EL
Lo — S8LEL
_A £6'PEL
| £9'GEL \
o £6zrl \y
o :
o 2 £eGhl
= o~
o
N—_—— o
gel) _ =
E= O 58491 ——
W
=
= ysL —
Fo { 6L —
w
O
1
—
[ ™~
" o
™~

50

ppm

190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0

200




NS0 207

2021-64-H in

SEEL—

6962 ~_
82'6¢
6v'6E
0L'6E
il L6'6E

|
I~
o
T T T
1 0 pRm

10 ppm
51

20

30

P — 2Lov
£C°0¥
£5°07
612

0826 —
9,09 —
2969 ——

o)
4
o

@
el
o

1689 —_
£e0L—

1604
S6'604
252t
LE'E2L
89°€21
06¥2h
29Get
029zt
v9'92L
1692k
alzel
2988 —7=
2e62k
€562}
0208+
3 29'0€4
SLIEL
99°vE}
S6'vEL
¥9SEL
62rl
66°vYL

CHEER
I

—|ad|ed)
T
8

5
i

JLMM« e
WT 8 é @4 5 ‘
| | | }
===

00
DMSO 202111-136

8c
TH-NMR
I1

— o0

9’89 —

in

0064 —
626LL —

EtO
1‘2
1-64-C

202

180 170 160 150 140 130 120 110 100 80 80 70 60 50 40

190




Supplementary Material

1-1480

292

noIMso

2021-58-+

£
L&
g
0
Fa
1
o

e 28—

P20 =3

d w
i Ty .1 i
2822 - ‘

8052 Le e
zi52 - :

- o=
et - e
1952 4 06 62
aLae Fa LEOF \
oos voa 2sor

! ¥Se
9292 s

EAXA =
6892 Fuerg
89— 02 —
98/°2 L 055 —

§ «©
L8z ] bro—
5882
0582 ECTY o T 6589 —
882 ki i
IS -
6PFE “B0TF3
SOP'E S
19K [ o
zer'e -

8107 .

SE0'F Le

60T

95F'S s

EEe . - _ 460G

7589 o
mwh.m/ F8 8e'z2L ./
1809 B iy
2259 wm. W - Mﬂw"

g Lo
mwm.m et © EI

; Zeo ! 60921
1207 E0LL o — :

: BOEl ™ 2521
e 50°E m 2922l
o 00ct —] 91'624
650°2 Mol 362
o 65 0E1L
oLz vl £ZIel
[ AR 3= - szt

: 2 el
thes ; e/

[ b 51wt
6 & e
2961 . -
[ o o
~
o
[y o~
” - 98'/9h ——
—sa R =] Vw”nhr —_—
9ROl s 0} Fo o 8v'6LL ——
20501 = o
£12°0L— —HOkr i
s &
= uwy
© &
L2 o
o
=) ~
[

52

ppm

80 70 60 50 40 30 20 10

0

190 180 170 160 150 140 130 120 110

200




3 406G 922-83%C

0-CDC13

)

202

TH-NMR

[=JIEs"]
—<
[atlilse]

|

<
=1

¢

@
=]

5

oy
=)
~

ke

|

{

]

T
ppm

=1

2021-61-C DM

88768 ——
67'6E
E9BE
S8'6E
a00F

LE0F
aror \v
Loer

88eE —

10  ppm

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

200

53



Supplementary Material

CL5 130 822 790

rER et}

A2 . H 3

2021

2g

:

|

&

|

|

=]
=

J25io|

0oy
Frc
Lrlrel

[
ale

&

20

ppm

-1

2021-62-C DMSO-CDC13 400 922-791

9269 —

8LvL
BBl
0LBL
06'6L
£v6L

0626 ——

¥5'801

2001k
vm,_:./
el
mm,omr/
e
20'vel
ar'vel
B66'vel
¥6'GSL
el el —>

86921 77
1zezl

G582l
Se'6Sk
81 0EL
IS'EEL
E6PEL
PE'GEL
roEVL

1694 —

ppm

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

200

54



2021 60 H SMS0 400 202111 101041w{2) L6802

=]
ol

|

o
2]
(=}

y |

[ar)
=1

|

g s

o
=]
ﬂ'\lr:)

o

80¢

-2 ppm

1

w(2)-1691

02111-101041

C DMSO 400 2

2021-60-

2eeL ——

9963 —

ez —

LLLG——
8609 ——
0929 ——

8589 ——
Se0L—

E
a
a
¥ Fo
m Fe
Lo
&

.
il |
>
> Lo
= 1k

3
E Lo
n

3
=
3
Eo
=
Lo
D
Lo
&
=
Fo
o
o
Fa
o
Fo
=3
FS
o
F o
2
Fo
o
=
=
Fo
=
&
=)
Fo
&

55



Supplementary Material

+CRCL3 406 222-620

2-H TMEC

2021-7

=3
a
o3

7

3

-7

5

|

PP BT I )
] B B B i
<|=l=1== -

!

©
=]
o

FEEE

)

g |

|

ppm

=1

O+CDCL3 400 922-631

2021-72-C DM

o

N

Ll

00—

8829 —

ot

ppm

-10

190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10

200

56



922-870

DMER-CDCLE 400

=
[
'

MeO

o
o

g

14}

~
<

o0 Eﬂr—ﬁm ﬂ}jﬂ
SRS
i | o

|

g

|

ppm

. |

400 922-871

DC13

2021-71-C DMsO-C

-~

i i

"

ppm

120 110 100 a0 80 70 60 50 40 30 20 0

130

190 180 170 160 150

200

57



Supplementary Material

740

1-77-E DH50-CDC13 400 82

0z

ppm

10 0 ppm
58

20

30

Mjbu
l-C-)-
L

2021-77-C DMSO 400 202111-101041(2)-2141

68 /9L ——

LV ——
88'6LL ——

Iy "
100 90 80 70 60 50 40

110

120

190 180 170 160 150 140 130

200




3. Single crystal X-ray diffraction study data of compound 4c

Check CIF/PLATON report

Structure factors have been supplied for datablock(s) exp_2483_auto

THIS REFORT 15 FOR GUIDANCE ONLY. IF USED A5 FART OF A REVIEW PROCEDURE FOR
FUBLICATION, IT SHOULD MOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

Mo syntax errors foumd. CIF dhictionary Interpreting this report

Datablock: exp_2483_auto

Eond precision: C=C = 0.0029 A Wavelength=1_54184
Call: a=11.1104 (2} b=T_3378(2) c=30_TA72 (T}
alpha=%0 beta=%4.4581 (2] gamma=%0
Temperature: 100 K
Calculated Reported
Vo lume 2502.38(10) 2502.38(10})
Space qroup P 21/n P 1 21/ 1
Hall group =B 2vn =P 2vn
Moiety formula C30 H24 C1 NE O3 C30 H24 C1 MR 03
Sum formula C30 H24 C1 W3 O3 C30 H24 C1 N5 03
Mr 237.92 237.489
Dx,g cm=13 1.428 1.428
2 4 4
Mu [(mm-1] 1.715 1.715
FOO0 1120.0 1120.0
Foont 1124 .64
h, k, lmax 13, B,36 13,8,36
HNref 4412 4394
Tmin, Tmax 0.872,0.887 0.7TRZ,1.000
Tmin' 0.a72

Correction method= # Reported T Limits: Tmin=0.T782 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 0,99 Theta (maxl= 66,600

El{reflectionzs)l= 0.041L1{ 3907}
s = 1.020 Hpar= 353

0.1035{ 4334])

WwE2 (reflections) =
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The Eollowing ALERTE were generated. Each ALERT has the format

test-name ALERT alert-type_aleart-level,
Click on the hyperlinks for more details of the Ceast.

¥ plert level C

FLATAZ0_ALERT_2_C D-H Bond Without Acgeptor HNOGS —HU0OE Y Pleasza Check
FLATH0E _ALERT 3 C Large X Valoe in the Analysis of Variance ...... 2,359 Check
PLATS11_ALERT 3 € HWisming FCF Refl Betwesn Thmin & S5Th/L= 0.5495 14 Report

“ alert lavel G

PLATADT_ALERT 5_G Humber of Doreflned Dondc-H REOME @ cuoeieaveiaas 2 Report
PLATTZ0_ALERT_4_G Humber of Unusadal/Hon-Srandard Labkela ..covvaveas &3 Hore
FLATV93_ALERT_4_G Modal has Chilrality at chop [Cantre SFGR) R Varify
FLATT23_ALERT 4_G Modal has Chirality at COOE {CentTo SEGR] R Yarify
FLATT23_ALERT 4_G Model has Chirality at COOH [Centro SEGHR) 5 Werify
PLATY23_ALERT_4_G Medel hag Chicality at COO0E [(Centre SFGH) B Vezify
PLATHDA_ALERT_3_G Percentags of I=2sigll) Data aC Theta{Max) Stlll H4% Hota
FLATH33 _ALERT_2_G Humber of BEL-OMIT Recerds in Embeddad ,res Fils 1 Hota
FLATO41_ARLERT 1 G Awverage HEL Measuremeént Mulbiplicity (..o.oo..o.: 3.4 Low
ELATOTE_ALERT 2 & Humber C- Bonds with Positive Hesidoal Densiey. 9 Info

o B THRE m R o]

ALERT Eype
ALERT type
ALERT typa
ALERT typa
KLERT cype

[l KL I~ A [

1
Z
E |
4
5

ARLERT lewvel A = Most 1ikely & secicus problem - resolye or edplain
ALERT level B
ALERT lawal O = Check., Ensure 1t s not maused by an omissicn or owersight
ALERT leval @ = Genaral information/check it ia not something unexpected

L petentially serléuwa probklem, consider carefully

CIF sonetruckionseyntan srror, incopsistent or missing data
Indicator that Che structure model may De wiong of delficlent
Indicator that the structure guality may k& low

Lmprovement,, mebhodology, guery or suggestion

Informative message;, check
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It 15 advisable to attempt to resolve as many as possible of the alerts in all categones. Often the minor
alerts point to casily fixed oversights, errors and omissions in your CIF or refinement straiegy, so

attention to these fine details can be worthwhile, In order to resolve some of the more serious problems

it may be pecessary o carry oul addinonal measurements or structure refinements, However, the
purpose of yvour study may justfly the reported deviations and the more serious of these should
nommally be commented upon in the discussion or experimental section of a paper or in the
"special_details” fields of the CIF. checkCIF was caretully designed to identity outliers and unusual
parameters, bul every fest has its limitations and alerts that are nod important in & particular case may
appear. Conversely, the absence of alems does not guarantee there are no aspects of the results neading
attention. It s up o the individual w crtically assess their own results and, if necessary, seek expen
advice.

Publication of vour CIF in IUCr journals

A basic structural check has been run on your CIF, These basic checks will be run on all CIFs
submitted for publication in IUCe journals (Acta Crvstallographica, Jowrnal of Applied
Crvsiallograpiy, Jowrnal of Synchroiron Radiationy, however, if you intend 1o submit to Acra
Crvstallographica Section C or E or IUCrDara, you should make sure that [full publication checks are
run on the final version of your CIF prior to submission.

Publication of your CIF in other journals

Please refer o the Noves for Awthors of the relevant journal for any special instructions relating to CIF
subrmission.

PLATON version of 1208/2022; check.del file version of (47082022
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4. Single crystal X-ray diffraction study data of compound 6b

checkCIF/PLATON report

Structure factors have been supplied for datablock(s) exp_2413_anto

THIS REPORT I5 FOR GUIDANCE ONLY. IF USED A5 PART OF A REVIEW FROCEDURE FOR
PUBLICATION, IT SHOULD MOT REPLACE THE EXPERTISE OF AM EXPERIENCED
CRYSTALLOGREAPHIC REFEREE.

Mo symtax errors Found.

CIF dictionary

Datablock: exp_2413 auto

Interpreting this report

Eond precision:

Cell:

Temperature:

Wiz L umee
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm=13

2

Mu (mm-1)
FOao

Eoon’

h,k, lmax
Nref

Tmin, Tmax
Tmin'

C=C = 0.0013 A

a=9_ 3321 (%)

alpha=67.455(2)

100 K

Calculated
1234.15(5)
P =1
-F 1

C28 H24 N4 03, C H4 O

C29 H2E N4 04
496_55
1.33¢

2

0.081

224.0
524.213
15,18,21
11342
0.%84,0,991
0.973

Wavelangth=0.71073

b=11.17909¢2)
beta=R2.693(2)

c=12.8313(3)
gamma=H6.534{2)

Eeported
1234,15(5)

P =1

-P 1

C28 H24 W4 03, C H4 O
C29 HZB N4 04
496,55

1.336

2

0.0%1

224.0

14, 17,20
10382
0.901,1.000

Correction method= # Reported T Limits: Tmin=0.9%01 Tmax=1.000
AbsCorr = MULTI-S5CAM

Data completengss= 0,89%

Elreflection=s)l= 0.0440{ 8251}

g = 1.070

Theta{max)= 35.812

WwE2 {reflections) =

0.13281{ 103&2)

Hpar= 337
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The following ALERTS weres generated. ¥ach ALERT has the format

test=-name_ALERT alert=type_alect=level.
Click on the hyperlinks for mors details of the tesc,

¥ Alert level C
FLAT230_ALERT_ 2. C Rirshfeld Test Diff for HORT —-CIHIR . B.2. 5.0,

“ plert level G

FLATIOT _ALERT 5 0 Humber of Unrafined Donoc-H ALOME ... cciauecinusa 3 Report
PLATIS4_ALERT_ 1 G The s.u.'s on the Cell Angles sace Egqusl .. {Hobe) .002 Degrees
PLATT7Z0_ALERT 4_G Humber of Unusual/Hon=Standard Labsls ... ..0000 65 Helbe
FLATT93_ALERT_4_G MHodal has Chirallty at CHOG ICentTo SFGH) F Yerify
FLATY93_ALERT_4_ G Hodal has Chirality at COO0 ICentro BFGR) R Yarify
FLATT23_ALERT 4 G Model has Chirality at COOP ICentroe SPGR) R vearify
FLATTS3_ALERT 4 G Model has Chirality st CIOE |Centro SEGH) B VWerify
PLATOIO0_ALERT 3 G Mieming & of FCF Eeflaskiond{s) Balow Thaba{Min). 3 Horae
PLET#1Z_ALERT 4_2 Migaing # of FCF Reflectilone Above SThfL= 0,500 1252 Hote
FLATH33_ALERT_2_G Numbsr of HRL-OMIT Racords in Embaddad ,ras File 2 Mots
PLATY941_ALERT 3 GO Average HXL Measurement Multiplicity (.o....-...- 2.9 Low
PLATSTA_ALERT 2 G Humber C-C Bopds with Fositive Besidual Density. 24 Imfo

0 ARLERT levwel A = Host likely & gericud problem - resalve or explain

0 ALERT lavel B - & potenclally sepldus problem, <onsider carefully

1 RLERT lawel C = Check. Ensure it is not cauvsed by an omlasien er oversight

12 ALERT lewael @ = Genaral information/check it is not something unexpeoted

I ALERT mype 1 CIF <ongtructionfeyntas error, inconalstent or missing data

3 ALERT type 2 Indicatar chat the structurs model may e wrong of delficient

£ RLERT typa 3 Indifater that the structure guality may ba low

& RLERT Eypae & Improwemant, methodology, guery or suggestion

1 ALERT kype 5 Informative message; check




It 15 advisable to attemnpt to resolve as many as possible of the alerts in all categories. Often the minor
alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so
attenticon to these fine details can be worthwhile. In arder to resalve some of the more serious problems
it may be necessary o carry oul additional measurements or structure refinements, However, the
purpose of your study may justly the reported deviations and the mone serious of these should
normally be commented upon in the discussion or experimental section of a paper or in the
"special_details” fields of the CIF. checkCIF was caretully designed to identity outliers and unusual
parameters, bul every fest has its limitations and alerts that are nod important in a particular case may
appear. Conversely, the absence of alerts does not guarantes there are mo aspects of the resulis needing
attention. I8 s up o the mdividual w critically assess their own results and, of necessary, seek expert
advice.

Publication of your CIF in IUCr journals

A basic structural check has been run on your CIF, These basic checks will be run on all CIFs
submitted for publication in IUCr journals (Acta Crvstallographice, Jowenal af Applied
Crvstallography, Jowrnal of Synchrotron Rediation), however, if you intend o submit wo Acta
Crvstallographica Section C or E or fUCrData. you should make sure that [full publication checks] are
run on the final version of vour CIF prior to submission,

Publication of your CIF in other journals

Please refer to the Moves for Authors of the relevant journal for any special instructions relating to CIF
submission.

PLATON version of 1209/2022; check.del file version of 09/08/2022
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