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Characterization of the compounds 4a-b, 5a-d, 6a—d

Thiacalix[4]larene (1,3-alternate) 4a.

White powder, m.p. 111 °C, yield: 0.48 g (88%). '"H NMR (DMSO-ds, o, ppm, J/Hz): 1.18 (18H, s,
C(CHs)s), 1.23 (18H, s, C(CHs)s), 1.54-1.57 (6H, m, CH2CH:CH>), 2.08 (6H, s, N(CHas)2), 2.10 (12H, s,
N(CHs)2), 2.16-2.19 (6H, m, CH:N), 2.45 (2H, m, OCH:CH>), 3.04-3.12 (6H, m, NHCH2), 3.56-3.69 (4H, m,
OCH:C(0)), 3.83 (2H, m, CH:NH>), 4.22 (2H, s, OCH2C(0O)), 7.32 (2H, s, CHar), 7.43 (2H, s, CHar), 7.57
(2H, s, CHar), 7.64 (2H, m, CHar), 7.66 (2H, m, C(O)NH), 7.81 (1H, m, C(O)NH). *C NMR (DMSO-ds, o,
ppm): 27.26, 30.62, 30.90, 36.77, 45.20, 56.76, 74.61, 77.64, 128.03, 128.32, 129.53, 133.35, 133.98, 135.26,
135.71, 146.50, 146.79, 156.74, 159.13, 159.67, 167.44, 167.95. '"H-'H NOESY: H'/H?, H'/H3, H'/H*, H'/H5,
H'/H¢, H'/H’. FTIR ATR (v, cm™): 1667 (C=0), 2952, 3322 (NH). HRMS: calculated: [M + H*]* m/z =
1190.6249, [M + 2H*]* m/z = 595.8161, [M + 3H']** m/z = 397.5465, [M + 4H*]* m/z = 297.4117; found: [M +
H*]* m/z =1190.6248, [M + 2H*]** m/z = 595.8162, [M + 3H*]>* m/z = 397.5472, [M + 4H*]* m/z = 297.4120.

Thiacalix[4]arene (cone) 4b.

White powder, m.p. 131-134 °C, yield: 0.42 g (80%). '"H NMR (DMSO-ds, 6, ppm, J/Hz): 0.96 (18H, s,
C(CHs)s), 1.18 (18H, s, C(CHs)s), 1.58-1.64 (6H, m, CH2CH:CH>), 2.08 (6H, s, N(CHzs)2), 2.10 (12H, s,
N(CHs)2), 2.15-2.22 (6H, m, CH:N), 3.04 (2H, m, OCH:CH>), 3.21-3.24 (6H, m, NHCH:), 4.13 (2H, m,
CH:NH?2), 4.53-4.63 (4H, m, OCH2C(0O)), 4.83 (2H, s, OCH2C(O)), 7.20 (2H, s, CHar), 7.22 (2H, s, CHar),
7.62 (4H, s, CHar), 8.58 (1H, m, C(O)NH), 8.73 (2H, m, C(O)NH). *C NMR (DMSO-ds, 6, ppm.): 27.07,
30.71, 30.79, 36.95, 37.39, 45.13, 45.22, 56.88, 57.00, 70.30, 70.56, 72.56, 127.17, 127.32, 127.80, 128.53, 129.07,
130.99, 132.68, 132.97, 146.15, 156.90, 166.96. 'H-'"H NOESY: H'/H>, H¥/H*, H*/H>, H*/H’, H’/H?. FTIR ATR
(v, cm?): 1672 (C=0), 2952, 3312 (NH). HRMS: calculated: [M + H*]* m/z = 1190.6249, [M + 2H*]** m/z =
595.8161, [M + 3H*]** m/z = 397.5465, [M + 4H*]* m/z = 297.4117; found: [M + H*]* m/z = 1190.6240, [M +
2H*]** m/z =595.8174, [M + 3H*|** m/z = 397.5492, [M + 4H*]* m/z = 298.4127.

Thiacalix[4]arene (1,3-alternate) 5a.

Orange powder, m.p. 182-184 °C, yield: 0.44 g (95%). 'H NMR (DMSO-ds, 6, ppm, J/Hz): 1.19 (18H,
s, C(CHs)s), 1.23 (18H, s, C(CH3s)s), 1.61-1.70 (6H, m, CH:CH2N), 2.31 (18H, s, N(CHs)2), 3.11-3.17 (6H, m,
NCH:CH:CH2N), 3.24-3.32 (6H, m, NCH2CH2CH:N), 3.65 (4H, br.s, CH2C(O)), 3.86 (2H, m, OCH:CH>),
4.03 (2H, m, OCH:CHz), 4.18 (2H, br.s, CH2C(O)), 6.58 (5H, m, CHa:), 6.68 (3H, m, CHar), 7.21 (1H, m,
CHar), 7.44 2H, m, CHar), 7.48 (1H, m, CHar), 7.68 (2H, s, CHar), 7.76 (1H, m, C(O)NH), 7.87 (2H, m,
C(O)NH), 8.12 (2H, m, CHar), 10.17 (2H, NHC(S)NH). *C NMR (DMSO-ds, 6, ppm.): 22.96, 24.45, 30.86,
33.99, 35.83, 42.34, 52.29, 54.54, 63.26, 71.17, 102.32, 112.52, 127.15, 127.53, 128.75, 130.59, 132.04, 134.20,
146.14, 151.94, 157.27, 159.51, 162.33, 167.55. FTIR ATR (v, cm™): 3297 (NH), 2960 (CHs), 1574 (NH), 1460
(CHs), 1330 (C=S), 1208 (C(CHzs)s), 849 (CHar). HRMS: calculated: [M + H*]* m/z = 1579.6607, [M + 2H*]*
m/z =790.8357, [M — Ph(OH): + 3H*]*" m/z = 492.2244; founded: [M + H*]* m/z = 1579.6205, [M + 2H*]** m/z
=790.8180, [M — Ph(OH)2 + 3H*]** m/z = 492.1477.

Thiacalix[4]arene (cone) 5b.

Orange powder, m.p. 179-181 °C, yield: 0.43 g (93%). 'H NMR (DMSO-ds, 6, ppm, J/Hz): 0.98 (18H,
s, C(CHs)s), 1.14 (9H, s, C(CHs)s), 1.16 (9H, s, C(CHs)s), 1.71-1.82 (6H, m, CH:CH:N), 2.43 (18H, s,
N(CHs)2), 2.63-2.68 (6H, m, NCH-CH>CH:N), 3.20-3.25 (6H, m, NCH2CH2CH:N)), 4.05 (2H, m, OCH:CH>),
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4.38 (2H, m, OCH:CHz>), 4.73-4.85 (4H, m, CH2C(O)), 4.91 (2H, br.s., CH2C(0O)), 6.58 (3H, m, CHar), 6.68
(2H, s, CHar), 7.21 (3H, m, CHar), 7.26 (2H, m, CHar), 7.52 (4H, m, CHar), 7.87 (1H, m, C(O)NH), 8.31 (2H,
m, C(O)NH), 8.48 (2H, m, CHar), 8.74 (1H, m, NHC(S)NH), 10.52 (1H, m, NHC(S)NH). *C NMR (DMSO-
ds, 6, ppm.): 26.80, 30.58, 30.82, 44.31, 44.61, 55.98, 56.26, 74.38, 102.21, 109.75, 112.56, 127.84, 128.04,
128.25, 128.95, 129.29, 133.39, 133.87, 134.64, 135.52, 146.37, 146.52, 146.70, 151.89, 157.29, 158.67, 159.47,
168.06, 168.49, 180.46. FTIR ATR (v, cm™): 3311 (NH), 2958 (CHs), 1573 (NH), 1460 (CHs), 1327 (C=S), 1206
(C(CHs)3), 848 (CHar). HRMS: calculated: [M — Ar(OH)2 + 3H*]** m/z = 492.2244; founded: [M — Ar(OH): +
3H*?* m/z =492.1492.

Thiacalix[4]arene (1,3-alternate) 5c.

Yellow powder, m.p. 177 °C, yield: 0.37 g (93%). 'H NMR (DMSO-ds, 6, ppm, J/Hz): 1.19 (36H, s,
C(CHs)s), 1.56-1.61 (6H, m, CHCH:N), 2.10-2.11 (18H, br.s, N(CHs)2), 2.17-2.21 (6H, m, NCH>CH2CH:N),
3.09-3.19 (6H, m, NCH2CH:CH:N), 3.30 (2H, m, OCH:CH2), 3.63 (2H, br.s., CH2C(O)), 3.74-3.85 (4H, q, ] =
14.2 Hz, CH2C(0O)), 4.01 (2H, m, OCH2CH>), 6.89 (1H, m, NHC(O)NH), 6.96 (1H, m, CHa:), 7.22 (2H, m,
CHa:), 7.27 (2H, m, C(O)NH), 7.36 (1H, m, CHa:), 7.38 (1H, m, CHa:), 7.44 (1H, s, NHC(O)NH), 7.45 (2H,
s, CHav), 7.46 (1H, m, C(O)NH), 7.51 (2H, s, CHa), 7.60-7.61 (4H, m, CHa:). 3C NMR (DMSO-ds, 9,
ppm.): 26.88, 26.98, 30.68, 30.73, 33.88, 45.08, 56.78, 56.91, 70.51, 117.68, 118.13, 121.02, 121.74, 127.45,
127.75, 128.13, 128.53, 128.73, 130.68, 131.90, 132.40, 132.54, 139.69, 140.40, 146.04, 146.21, 152.50, 155.04,
156.30, 156.62, 157.07, 166.92, 167.28. FTIR ATR (v, cm™): 3315 (NH), 2950 (CHs), 1647 (NH(C=O)NH),
1542 (NH), 1440 (CHs), 1217 (C(CHas)s), 870 (CHar), 690 (CHar). HRMS: calculated: [M + 2H*]* m/z =
655.3346, [M + 3H*]?* m/z = 437.2255; found: [M + 2H*]? m/z = 655.2865, [M + 3H*|>* m/z = 437.1881.

Thiacalix[4]arene (cone) 5d.

Yellow powder, m.p. 180 °C, yield: 0.39 g (93%). "H NMR (DMSO-ds, o, ppm, J/Hz): 1.02 (18H, s,
C(CHs)s3), 1.11 (18H, s, C(CHs)s), 1.55-1.63 (6H, m, CH-CH:N), 2.06 (12H, s, N(CHa)2), 2.08 (6H, s,
N(CHs)2), 2.15-2.18 (6H, m, NCH-CH-CH:N), 3.16-3.24 (6H, m, NCH-CH:2CH:N), 3.60 (2H, t, ] = 5.3 Hz,
OCH:CH>), 4.14 (2H, t, ] = 6.0 Hz, OCH2CH.), 4.81 (6H, br.s., CH2C(O)), 6.88 (1H, m, NHC(O)NH), 6.96
(IH, m, CHar), 7.20 (2H, m, CHa:), 7.25 (1H, m, NHC(O)NH), 7.28 (3H, m, CHa:), 7.33 (2H, m, CHa:),
7.43 (3H, m, C(O)NH), 7.47 (5H, m, CHar.). ®C NMR (DMSO-ds, 6, ppm.): 26.93, 27.02, 30.76, 30.81, 33.89,
33.97, 37.05, 37.18, 45.14, 56.82, 56.96, 70.54, 117.65, 118.10, 121.83, 127.54, 127.80, 127.85, 128.23, 128.65,
128.84, 130.75, 131.95, 132.46, 132.62, 146.32, 156.67, 166.96. FTIR ATR (v, cm™): 3321 (NH), 2950 (CHs),
1668 (NH(C=O)NH), 1539 (NH), 1439 (CHs), 1228 (C(CHzs)s3), 878 (CHar), 692 (CHar). HRMS: calculated:
[M + 2H*]* m/z = 655.3346, [M — PhNH* + 3H*]* m/z = 610.3152, [M + 3H*]** m/z = 437.2255; found: [M +
2H** m/z = 655.2876, [M — PhNH* + 3H*]** m/z = 610.1394, [M + 3H*]** m/z = 437.1891.

Thiacalix[4]arene (1,3-alternate) 6a.

Pale orange powder, m.p. 175-177 °C, yield: 0.12 g (96%). 'H NMR (DMSO-ds, 6, ppm, J/Hz): 1.19
(36H, s, C(CHa)s), 1.79-1.94 (6H, m, CH.CH2N*), 2.76 (3H, br.s, N*CHs), 2.79 (6H, br.s, N*CHs), 3.04 (6H,
br.s, N*CHs) 3.09 (9H, br.s, N*CHs), 3.15-3.21 (6H, m, NCH-CH2CH>N*), 3.62-3.80 (10H, m, OCHo,
OCH:CH>), 4.17-4.29 (6H, m, CH:N"), 6.48-6.59 (4H, m, CHa:), 6.69 (2H, s, CHa:), 7.13-7.29 (3H, m,
C(O)NH), 7.42-7.46 (2H, m, CHa), 7.48-7.54 (2H, m, CHa.), 7.70 (4H, br.s, CHa:), 7.87-7.91 (3H, m,
CHav), 8.21 (1H, m, NHC(S)NH), 9.23 (1H, m, NHC(S)NH), 10.16 (2H, br.s, ArOH). *C NMR (DMSO-ds,
0, ppm.): 22.96, 24.45, 30.86, 33.99, 35.83, 52.29, 63.26, 63.36, 71.22, 102.32, 109.73, 112.52, 127.12, 127.51,
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128.78, 130.59, 132.07, 133.98, 146.14, 151.94, 157.32, 159.51, 162.33, 167.55. FTIR ATR (v, cm): 3183 (NH),
2953 (CHs), 1658 (N*(CHs)s), 1535 (NH), 1437 (CHs), 1337 (C=S), 1217 (C(CHas)s), 849 (CHar). HRMS:
calculated: [M - 3I- - H*]* m/z = 811.3575; found: [M - 31 — H*]?** m/z = 811.3397.

Thiacalix[4]arene (cone) 6b.

Pale orange powder, m.p. 190-192 °C, yield: 0.11 g (93%). 'H NMR (DMSO-ds, 6, ppm, J/Hz): 1.04
(18H, br.s, C(CHa)s), 1.10 (18H, s, C(CHs)s), 1.85-1.95 (6H, m, CH.CH-N), 3.03 (27H, s, N*(CHa)2), 3.05-3.08
(6H, m, NCH.CH2CH:N*), 3.25-3.29 (6H, m, NCH.CH2CH:N"*), 4.40 (2H, br.s, CH.C(O)), 4.55 (2H, m,
OCH:CH>), 4.75 (2H, m, OCH:CH>), 4.88 (4H, m, CH2C(Q)), 6.54-6.60 (5H, m, CHa:), 6.68-6.69 (3H, m,
CHa:), 7.08 (1H, m, NHC(S)NH), 7.13-7.19 (2H, m, CHa:), 7.27-7.29 (1H, m, CHa:), 7.36-7.38 (2H, m,
CHa:), 7.44-7.46 (2H, m, CHa:), 7.52-7.56 (1H, m, CHa:),7.83-7.95 (1H, m, CHa:), 8.50 (2H, m, C(O)NH),
8.71 (1H, m, NHC(S)NH), 9.21 (1H, m, C(O)NH), 10.16 (2H, br.s, ArOH). *C NMR (DMSO-ds, 6, ppm.):
22.94, 30.44, 30.66, 31.04, 35.55, 42.33, 42.38, 52.32, 54.62, 63.33, 102.31, 112.60, 127.88, 128.31, 128.90,
146.75, 151.92, 159.56, 167.92, 168.52. FTIR ATR (v, cm™): 3198 (NH), 2955 (CHs), 1662 (N*(CHa)s), 1542
(NH), 1439 (CHs), 1337 (C=S), 1218 (C(CHas)s), 848 (CHar). HRMS: calculated: [M — 31 — N(CHzs)s]>* m/z =
521.2121, found: [M - 3I- - N(CHs)3]** m/z = 521.1808.

Thiacalix[4]arene (1,3-alternate) 6c¢.

Yellow powder, m.p. 154 °C, yield: 0.10 g (90%). '"H NMR (DMSO-ds, 6, ppm, J/Hz): 1.19 (9H, s,
C(CHs)3), 1.20 (9H, s, C(CHs)s), 1.22 (18H, s, C(CHa)s), 1.86-1.91 (6H, m, CH:CH:N), 2.16 (2H, m,
OCH:CH.), 3.06 (27H, br.s, N*(CHs).), 3.15-3.18 (6H, m, NCH:CH.CH:N), 3.19-3.23 (6H, m,
NCH:2CH2CH:N¥), 3.81-3.94 (6H, m, CH2C(0O)), 4.02 (2H, m, OCH2CH:), 6.91 (1H, m, NHC(O)NH), 6.96
(IH, m, CHav), 7.21 (2H, m, CHav), 7.25 (2H, m, CHa:), 7.37 (1H, m, CHa:), 7.39 (1H, m, CHa:), 7.43 (1H,
s, NHC(O)NH), 7.45 (1H, s, CHa:), 7.49 (1H, s, CHa), 7.58 (2H, m, CHa:), 7.65 (2H, m, CHa:), 7.97 (2H,
m, C(O)NH), 8.20 (1H, m, S(O)NH). *C NMR (DMSO-ds, 6, ppm.): 22.88, 22.91, 30.81, 33.91, 33.95, 35.76,
35.92, 52.28, 63.29, 69.76, 70.98, 117.76, 118.13, 121.13, 121.78, 127.38, 127.70, 127.89, 128.30, 128.76, 131.07,
132.44, 133.18, 133.43, 139.67, 140.37, 145.96, 146.10, 152.50, 155.12, 157.07, 167.38, 167.49. FTIR ATR (v,
cm): 3278 (NH), 2954 (CHs), 1663 (N*(CHs)s), 1539 (NH), 1439 (CHs), 1227 (C(CHs)s), 832 (CHar), 692
(CHa:). HRMS: calculated: [M — 3I']** m/z = 451.2412; found: [M - 3I']*>* m/z = 451.2049.

Thiacalix[4]arene (cone) 6d.

Yellow powder, m.p. 156 °C, yield: 0.11 g (91%). 'H NMR (DMSO-ds, 6, ppm, J/Hz): 1.03 (18H, s,
C(CHs)s), 1.11 (18H, s, C(CHas)s), 1.89-1.96 (6H, m, CHCH:N), 3.04 (27H, s, N*(CHs)2), 3.27 (6H, m,
NCH:CH2CH:N), 3.31 (6H, m, NCH-CH>CH:N"*), 3.56 (2H, m, OCH:CH>), 4.17 (2H, m, OCH:CH>), 4.78-
4.83 (4H, m, CH2C(Q)), 4.87 (2H, s, CH2C(0O)), 6.92 (1H, m, NHC(O)NH), 6.98 (1H, m, CHa), 7.25-7.29
(8H, m, CHar), 7.33 (1H, m, NHC(O)NH), 7.36 (1H, m, CHa)), 7.39-7.32 (3H, m, CHa:), 7.44-7.48 (5H, m,
CHar), 8.55 (1H, m, C(O)NH), 8.70 (2H, m, C(O)NH). *C NMR (DMSO-ds, 6, ppm.): 22.89, 23.06, 30.70,
30.82, 33.91, 34.04, 35.41, 35.55, 52.27, 63.32, 74.33, 74.41, 118.05, 118.13, 121.79, 128.25, 128.79, 134.26,
134.64, 134.78, 139.72, 140.36, 146.62, 152.53, 155.52, 157.88, 168.33, 168.51. FTIR ATR (v, cm™): 3273 (NH),
2955 (CHs), 1663 (N*(CHs)s), 1539 (NH), 1439 (CHs), 1230 (C(CHa)s), 825 (CHar), 694 (CHar). HRMS:
calculated: [M — 3I']?* m/z = 451.2412; found: [M - 31']** m/z = 451.2034.
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Figures S1. 'H NMR spectrum of the compound 4a, DMSO-ds, 298 K, 400 MHz.
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Figures S2. 'H NMR spectrum of the compound 4b, DMSO-ds, 298 K, 400 MHz.
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Figures S3. 'H NMR spectrum of the compound 5a, DMSO-ds, 298 K, 400 MHz.

860~

PUIN
9=

I
ﬂ;/
PLI~E
BLT
081 N
wl
T
jaard
9T

£9°T
9T

08I
—

859
689
199
99
899
81°L
61°L
oTL
wi
vl
9TL~E
L

8SL
cSW
09,
8L~
L7
ovil
608
1€
LF'8
mq.mW_
[
LS8

7

L8
L8
SL'8

FEOI~
01~
L8017

cone

ET0'81

- v L0V
~ oz

ELO'BL
E 709

- F 909

00
00°C

AF ot

9.5

10.0

10.5

1.0

1.5

2.0

2.5

298 K, 400 MHz.

Figures S4. 'H NMR spectrum of the compound 5b, DMSO-ds,



SERYSINSNNN®EIaLS gEgeshIgngyInysse 9853532 8RRy 2
SELTIIIINTNERIIRLL S3SEZLLENINNCEGEE dhfSaas fonn o
SN N N S e e e VS
' 1! i
1 "
o Wi bt ao ‘ A L
R e =, 7R 7R i u
SoocdSocconrnd SRS oo o — = S
oo — — oS — ot el ol el s o — O °n
80 78 76 74 72 70 68 6.6 64 62 6.0 58 56 54 52 5.0 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08
ppm
Figures S5. 'H NMR spectrum of the compound 5¢, DMSO-ds, 298 K, 400 MHz.
LR EEEECEEE T z g3 ces Juaess zenss 3y
PRGN INCE o i Bve v vt < g Pl bl | N ol S e il =
e N N7 R 7
cone
S S
Q 29
oL ¢
NH NH

s o T T T 2
SV —=O O ol = = = o o = ==}
SSeSc®ns = 5 S S S % = % %
wen ol enoen O — b= (o] ol o Do — Rl ——
80 7.8 7.6 74 72 7.0 68 6.6 64 62 6.0 58 56 54 52 50 48 46 44 42 40 38 3.6 34 32 30 28 26 24 22 20 18 16 14 12 1.0 0.
ppm

Figures S6. 'H NMR spectrum of the compound 5d, DMSO-ds, 298 K, 400 MHz.



61'1—

81~
061

9LT:
LT
6LT
08T

e
LO Mk
BI'E:

ﬁ,mﬂ
0557

—ET

9 m./

B9E~

60
€L
oL
8L

ror—

£6—

LIT0T—

F00'9¢

F 09

B 806

018l
m 60'9
* LO0F

L +09
= L0T

[ set

Foery
= 8TT

R SR e v]
Ko Ay
S = ===

8.0

R

=101

Foot

5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 1.0

5.5
ppm

6.5 6.0
Figures S7. 'H NMR spectrum of the compound 6a, DMSO-ds, 298 K, 400 MHz.

7.0

7.5

10.0 9.5 9.0 85

10.5

£€0°¢
w:‘mk
LOE~=

80e<

STEF
ef

6Tt

8P
0¥
Wt
15
wwev/

09'F~%

T
wm.v\
Ly
98
88F
06t

FE9
LS9
859
09°9—

o]

80°L
!‘\.#
6L~
LT~
6T L
9E°L
8t'L
L
9FL
[
e
9s°L

08'8—

L8~
U8

cone

LO°81
00°81

F oo

w'Le
609
=009

k861
kg0
€0C
SOy

gt
[ =2 =0 s} ~
SS323c «d
— ol el — el o <t

F 99l

EFao

F 9o

T
55

6.0

6.5

7.0

75

8.0

8.5

9.0

9.5

ppm

Figures S8. 'H NMR spectrum of the compound 6b, DMSO-

298 K, 400 MHz.

ds,



S

1S
o=

8871
061 .V

Nﬁ.‘_n\-

6879
169
£6'9
60
96°9:
86°9

1eL
£TL
STL
LEL
aH/

gL
St~k
oL~
8L
bo'L
9L
06'L
L6~
66t/
618~
078
078

w 80°9
€81

1.2 1.0 0.8 0.

1.6 L4

84 82 8.0 78 76 74 72 7.0 6.8 6.6 6.4 62 6.0 58 56 54 52 50 48 4.6 44 42 4.0 38 3.6 3.4 32 3.0 28 2.6 24 22 20 I8

ppm

Figures S9. 'H NMR spectrum of the compound 6c, DMSO-ds, 298 K, 400 MHz.

€01~
mi—

€61

F0'E

-

»90'81

6081

- F L09

LTE~
1ee

98 E—

91~
Ly

3Lt
mm.qM
£8P
;.v\

§58—
008 —

cone

FE0'LT
0TI

F 0T

= F 00T

- me.m
- 0T

= 90|
F soc

1.2 1.0 08 0.

34 32 30 28 26 24 22 20 18 16 14

58 56 54 52 50 48 46 44 42 40 38 36

0 88 86 84 82 80 78 76 74 72 70 68 6.6 64 62 6.0

ppm

DMSO-ds, 298 K, 400 MHz.

4

Figures S10. 'H NMR spectrum of the compound 6d



a3 Lo g7 3z oz e s = gas
s g = v e e o o o8 v e = 3 > & o
s g i3 dAHAANS s g o €  ggn
N\ Nl ' SNV [ I~

175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
ppm

Figures S11. 3C NMR spectrum of the compound 4a, DMSO-ds, 298 K, 100 MHz.

2 g ” ces c= P P
© o o oo =] o= ] =
= il < NS < o ~ & =3
8 5 g Nee 5¥ 24 |52 2
Y Vv Y [V

cone
S S
e} 30
oL !
§\1H NH,
N_
/

L . J ) W -

L W u W oy Lk by Lt Jae il

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
ppm

Figures S12. 3C NMR spectrum of the compound 4b, DMSO-ds, 298 K, 100 MHz.

10



- o= T = cgommn o o
ke Mg S = qeneins o @ =
r oo = < T oo ® = i i =
= cRn @ = amAdag 5 S =
| 2NN NSNS

63.26

—54.54
2

—42.34

3583
~-33.99
_30.86

—24.45
—22.96

175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 8 80 75 70 65

60 35 50 45 40 35 30 25 20
ppm
Figures S13. 13C NMR spectrum of the compound 5a, DMSO-ds, 298 K, 100 MHz.
4
22 558 % =95 935285533 g o = - e — G o
8 B8k = $¥¥  SIOORERES dg ¢ z ag ) =Lz
=22 nnn o TITI moommanaaa = = = h b I3 ]
V. NP Y N [ [ I ¥ W v
cone
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 30 75 70 65 60 55 50 45 40 35 30 25 20

ppm

Figures S14. 3C NMR spectrum of the compound 5b, DMSO-ds, 298 K, 100 MHz.

11



ag - 5 5 2R% 23

SE g 22 z d88 8%

¥ (¥ (VNN

1
| n |
| J'll ‘J I !
I
. OO 1 T L o—— N
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
ppm
Figures S15. 3C NMR spectrum of the compound 5¢, DMSO-ds, 298 K, 100 MHz.
H E g z T x I°—‘i s53zcag
g 7 g g £ g EEEEERE
[V (VA
cone
S S
o 3Q
o ¢
NH NH
0=
HN
N_
/

65 60 35 50 45 40 35 30 25

170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70
ppm

Figures S16. 3C NMR spectrum of the compound 5d, DMSO-ds, 298 K, 100 MHz.

12



- v o e - o
o T = zsgEqno oo P o e - . e
o = - EE P g a2 o & ksl A 2R E 5
k=3 w < IR EuEsEsEs ] P > —_— oy o oo o =+ ol
€ & F  HEFEAR S g g = R o EEE B
I PN [ & ;¢ i

175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
ppm

Figures S17. 3C NMR spectrum of the compound 6a, DMSO-ds, 298 K, 100 MHz.

e < o ow o < =
"5 EEE Bt 2 - - a e a0 o v zew -
%o 2 = < % o o = e R i 2€3 3
EC 2 -z % AR = g = gy Y v —S2 o
gy a CR. ] = 5 ] Id gg % =88 g
N | | I v [ SN

cone

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
ppm

Figures S18. 3C NMR spectrum of the compound 6b, DMSO-ds, 298 K, 100 MHz.

13



2% oy 2o o . wenm=  —w
== ] Ll o a R B ] o %0
2z ey £ ¢ g R
N 7N W VS v
| I\
J\‘ ‘ |
A ] o J
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
ppm
Figures 519. 3C NMR spectrum of the compound 6¢, DMSO-ds, 298 K, 100 MHz.
4 7 "/
o 00 2 AR EZT8 248 Z 23 o o 5 n3TEUE 29
g2 S50 ¥ %3 222 &8 8 == - @ & auzcggs 44
W VN N Y e W | Y,
cone
S S
0 30
oL ¢
NH NH
(0
HN
I@G)N—
/7 \
1
\
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

ppm

Figures S20. 3C NMR spectrum of the compound 6d, DMSO-ds, 298 K, 100 MHz.

14



0.8 5
0.6 - >
N_
- /
<
0.4 5
0.2 U
0.0 5
T T ' T ' T ' T ' T T v 1
4000 3500 3000 2500 2000 1500 1000 500
-1
cm
Figures S21. FT-IR spectrum of the compound 4a
1.0 5
cone
0.8 4 S S
o 79
- oL ¢
NH  NH,
0.6 5 }
N_
i /
<
0.4 5
0.2 4
0.0 5
T T ' T ' T ' T ' T T T 1
4000 3500 3000 2500 2000 1500 1000 500
-1
cm

Figures S522. FT-IR spectrum of the compound 4b



0.8

0.6

0.4 +

0.2 H

0.0

T T T T T T T T T T T T T 1
4000 3500 3000 2500 2000 1500 1000 500

cm
Figures S23. FT-IR spectrum of the compound 5a

cone

0.8 +

0.6 H

0.4 +

0.2 H

0.0 H

4000 3500 3000 2500 2000 1500 1000 500
cm

Figures 524. FT-IR spectrum of the compound 5b

16



1.0
0.8 +
0.6 H
<
0.4 +
0.2 H
0.0 4
T T ' T ' T ' T ' T ' T v 1
4000 3500 3000 2500 2000 1500 1000 500
-1
cm
Figures S25. FT-IR spectrum of the compound 5¢
1.2 5
cone
1.0
S S
. o 79
© NH NH
0.8 +
;T
HN
N_
/
0.6 H
<
0.4 +
0.2 H
0.0 H
T T ' T ' T ' T ' T ' T T 1
4000 3500 3000 2500 2000 1500 1000 500
-1
cm

Figures 526. FT-IR spectrum of the compound 5d



4000 3500 3000 2500 2000 1500 1000 500
-1
cm
Figures S27. FT-IR spectrum of the compound 6a
0.8 5 cone
0.6 5
0.4 5
<
0.2 H
0.0 5
y T : T y T y T y T J T g 1
4000 3500 3000 2500 2000 1500 1000 500

Figures S528. FT-IR spectrum of the compound 6b

cm

18



1.0 5

4000 3500 3000 2500 2000 1500 1000 500
-1
cm
Figures S29. FT-IR spectrum of the compound 6c
cone
T T ' T ' T ' T T T 1
4000 3500 3000 2500 2000 1500 1000 500

Figures S30. FT-IR spectrum of the compound 6d

19



118.0867

o~
i3
™
a
&
o
]
"
w —
2 N
v /
o
=
=]
-
©@
by
&
7] © 5
Ba IS - %
= I ool =N I o B 10
g-._‘eggﬁm x|= ™ s m a3 w o
~® SERi 8 ) T L@ % I
A4ogantg 5 1= s o EA R in
R = b r = 8 % o
— w L
b | BTN £ & 3 e

150 200 250 300 350 400 450 500 550 €00 850 00 Y50 800 850 900 850 1000 1050 1100

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

Figures S31. HRMS spectrum of the compound 4a

%10¢

1.075-
1.057]
1.0257
1
0.9757
0.95-
0.925
0.9
0.8757
0.857
0.825
Q.87
0.775
0.75-
0.7257
0.7
0.675
0.657
0.6257
0.6
0.5757]
0.557
0.5257
0.5
0.4757
0.45-
0.425-
0.4
0.375
0.35-
0.3257
0.3
0.275
0.257
0.2257
0.2+
0.1757
0.157
0.1257
0.1
0.0757
0.05-

1150

1190.6248

1200

1250 1300 1350

113.9637

0.025-

Q

o cone
-
w3
e
b g
=
i
el
&
Q 302
NH NH,
/
w0
[ie} (=)
o 3
o ™~
o g
[t}
™~ pan
g A
<+ o1
2 g
i
5
o - =
0 - i m L
5 3 % 3 2 o 8
=1 a & @ 0 2 .o
o i N bt = ~ B [N
i Al £ R 3 = z
+ B = g
va) % —
N N I,

= 1190.6240
= 1212.6058

T T T T
150 200 250 300 350 400 450 500 550 800 6850 700 Y50 800 850 900 850 1000 1050 1100

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

Figures 532. HRMS spectrum of the compound 4b

20

T
1150

—
r
=]
=]

T T
1250 1300 1350



%10¢

1.075-
1.057]
1.0257
1
0.9757
0.95-
0.925
0.9
0.8757
0.857
0.825
Q.87
0.775
0.75-
0.7257
0.7
0.675
0.657
0.6257
0.6
0.5757]
0.557
0.5257
0.5
0.4757
0.45-
0.4257
0.4
0.375
0.357
0.3257
0.3
0.275
0.257
0.2257
0.2+
0.1757
0.157
0.1257
0.1
0.0757
0.05-
0.025-
o

246.5773

150 200 250 300

390.0340

350 400 450

* 492 1477

527.5472

595.8016

* 760.8180

1579.6205

1147.5541

500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650

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

Figures S33. HRMS spectrum of the compound 5a
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Figures S37. HRMS spectrum of the compound 6a
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Figures S38. HRMS spectrum of the compound 6b
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