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S1. Yields, elemental analysis and 'H, 3C, 5N NMR spectra
A. Ligands 9-11

Scheme S1. 2-phenylsulfanyl-6-methylpyridine 9.

Sl\
N~

Yield: 82%; light yellow oil; Anal. Calcd for C:2HuNS: C, 71.61; H, 5.51; N, 6.96. Found C,
71.91; H, 6.80; N, 7.02.

H NMR (700 MHz, CDCls) o 7.57 (m, 2H, 2 x CHar), 7.39 (m, 1H, CHar), 7.38 (m, 2H, 2 x
CHar), 7.30 (t, ] = 7.7 Hz, 1H, CHa), 6.83 (d, | = 7.7 Hz, 1H, CHar), 6.59 (d, | = 8.4 Hz, 1H,
CHar), 2.49 (s, 3H, CHs); H NMR (700 MHz, DMSO-ds) d 7.58 (m, 2H, 2 x CHar), 7.53 (t, | =
7.7 Hz, 1H, CHar), 7.49 (m, 3H), 7.01 (d, ] = 7.7 Hz, 1H, CHar), 6.65 (d, ] = 7.7 Hz, 1H, CHar),
2.40 (s, 3H, CHs); 3C NMR (101 MHz, CDCls) d 161.0 (Car), 158.4 (Car), 137.2 (CHar), 135.0
(2 x CHar), 131.2 (Car), 129.6 (2 x CHar), 129.1 (CHar), 119.5 (CHar), 118.3 (CHar), 24.1 (CH3);
13C NMR (101 MHz, DMSO-ds)  159.2 (Car), 158.2 (Car), 137.6 (CHar), 134.3 (2 x CHar), 130.6
(Car), 129.8 (2 x CHar), 129.1 (CHar), 119.8 (CHar), 118.1 (CHar), 23.7 (CHs); N NMR (71
MHz, CDCls) & -79.7 ppm; "N NMR (71 MHz, DMSO-ds) 6 -78.0 ppm.
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Figure S1. '"H NMR spectrum of 9 in CDCls.
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Figure S2. ®*C NMR spectrum of 9 in CDCls.

—2.40

00304

00854

00204

0075

0070

0085

00804

o
=}
o
o
L

o
=}
o
=
L

0.0454

Mormalzed Intensity

0.0404

00354

00204

00204

702
7.0

o

6.66
665

00154

00107

00054 J

0.8 o

o

{ 5. 5 2.
Chemical Shift (ppm)

Figure S3. '"H NMR spectrum of 9 in DMSO-de.
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Figure S4. 3C NMR spectrum of 9 in DMSO-ds.

The 'H and C NMR assignments for 9, based on 'H-3C HSQC and HMBC spectra (and
confirmed by '"H-’N HMBC) are as follows:

H NMR of 9 in CDCls: H(3) 6.59, H(4) 7.30, H(5) 6.83, H(2'/6") 7.57, H(3'/5") 7.38, H(4')
7.39, CHs 2.49 ppm

1BC NMR of 9 in CDCls: C(2) 161.0, C(3) 119.5, C(4) 137.2, C(5) 118.3, C(6) 158.4, C(1) 131.2,
C(2'/6") 135.0, C(3’/5") 129.6, C(4") 129.1, CHs 24.1 ppm

H NMR of 9 in DMSO-ds: H(3) 6.65, H(4) 7.53, H(5) 7.01, H(2'/6") 7.58, H(3'/5") 7.49, H(4')
7.49, CHs 2.40 ppm

13C NMR of 9 in DMSO-de: C(2) 159.2, C(3) 118.1, C(4) 137.6, C(5) 119.8, C(6) 158.2, C(1")
130.6, C(2'/6”) 134.3, C(3'/5") 129.8, C(4") 129.1, CH3 23.7 ppm

Scheme S2. 2-phenylsulfanyl-5-methylpyridine 10.

S | N
N~
Yield: 75%; light yellow oil; Anal. Calcd for C:2HuNS: C, 71.61; H, 5.51; N, 6.96. Found C,
71.44; H, 6.57; N, 7.08.
H NMR (700 MHz, CDCls) 8 8.26 (dd, ] =2.1, 0.7 Hz, 1H, N-CHar), 7.54 (m, 2H, 2 x CHar),
7.37 (m, 3H, 3 x CHar), 7.28 (dd, ] =8.4, 2.1 Hz, 1H, CHar), 6.84 (d, ] =7.7 Hz, 1H, CHar), 2.24
(s, 3H, CHs) ppm; '"H NMR (700 MHz, DMSO-ds) 0 8.25 (dd, | = 2.1, 0.7 Hz, 1H, N-CHar),
751 (m, 2H, 2 x CHar), 7.49 (m, 1H, CHar), 7.45 (m, 3H, 3 x CHar), 6.90 (d, ] = 7.7 Hz, 1H,
CHar), 2.22 (s, 3H, CHs) ppm; C NMR (101 MHz, CDCls) d 157.7 (Car), 149.8 (CHar), 138.1
(CHar), 134.6 (2 x CHar), 132.0 (Car), 130.1 (Car), 129.8 (2 x CHar), 129.0 (CHar), 122.1 (CHar),

18.0 (CHs) ppm; ®C NMR (101 MHz, DMSO-de) d 156.0 (Car), 149.7 (CHar), 138.2 (CHar),
134.0 (2 x CHar), 131.2 (Car), 130.3 (Car), 129.8 (2 x CHar), 129.0 (CHar), 121.6 (CHar), 17.3
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Figure S5. 'H NMR spectrum of 10 in CDCls.
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Figure S6. *C NMR spectrum of 10 in CDCls.
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Figure S7. 'H NMR spectrum of 10 in DMSO-ds.

130.2

134.4

Mormalzed Intensity
= = o
@ m @
g 2 2

=]
I
o

=)
s
=
1388
129.4

o
1%
&

130.7

o
a
o
—150.1
—1220

o
o
Ll
—~ 1316
17.7

— 156 .4

T T T e R L e L a L e AR L e
188 160 152 144 138 128 120 112 104 56 a8 80 72 54 56 48 40 32 24 18 g 0
Chemical Shift (spm)

Figure S8. 1°*C NMR spectrum of 10 in DMSO-ds.
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The 'H and ¥C NMR assignments for 10, based on 'H-*C HSQC and HMBC spectra (and
confirmed by '"H-'>N HMBC) are as follows:

H NMR of 10 in CDCls: H(3) 6.84, H(4) 7.28, H(6) 8.26, H(2'/6") 7.54, H(3'/5") 7.37, H(4')
7.37, CHs 2.24 ppm

13C NMR of 10 in CDCls: C(2) 157.7, C(3) 122.1, C(4) 138.1, C(5) 130.1, C(6) 149.8, C(1")
132.0, C(2'/6”) 134.6, C(3'/5") 129.8, C(4") 129.0, CH3 18.0 ppm

H NMR of 10 in DMSO-ds: H(3) 6.90, H(4) 7.49, H(6) 8.25, H(2'/6") 7.51, H(3'/5") 7.45, H(4")
7.45, CHs 2.22 ppm

13C NMR of 10 in DMSO-de: C(2) 156.0, C(3) 121.6, C(4) 138.2, C(5) 130.3, C(6) 149.7, C(1")
131.2, C(2'/6”) 134.0, C(3'/5") 129.8, C(4") 129.0, CH3 17.3 ppm

Scheme S3. 2-phenylsulfanyl-3-methylpyridine 11.

S | X
NIGPZ

Yield: 88%; light yellow oil; Anal. Calcd for C:2HuNS: C, 71.61; H, 5.51; N, 6.96. Found C,
69.87; H, 5.42; N, 7.23.
H NMR (700 MHz, CDCls) d 8.24 (d, ] = 4.2 Hz, 1H, N-CHar), 7.49 (m, 2H, 2 x CHar), 7.39
(m, 1H, CHar), 7.36 (m, 2H, 2 x CHar), 7.33 (m, 1H, CHar), 6.97 (dd, ] =7.7, 4.9 Hz, 1H, CHar),
2.35 (s, 3H, CHs) ppm; 'H NMR (700 MHz, DMSO-de) 8 8.15 (d, ] = 3.5 Hz, 1H, N-CHa),
7.53 (d, ] =7.0 Hz, 1H, CHar), 7.45 (d, ] = 7.0 Hz, 2H, 2 x CHar), 7.37 (m, 3H, 3 x CHar), 7.07
(dd, J=7.7,49 Hz, 1H, CHar), 2.28 (s, 3H, CHs) ppm; *C NMR (101 MHz, CDCls) 6 157.5
(Car), 147.2 (CHar), 137.4 (CHar), 133.9 (2 x CHar), 132.1 (Car), 131.6 (Car), 129.1 (2 x CHar),
128.1 (CHar), 120.7 (CHar), 19.2 (CHs) ppm; ¥C NMR (101 MHz, DMSO-ds) 0 156.5 (Car),
146.9 (CHar), 137.5 (CHar), 134.2 (2 x CHar), 131.1 (Car), 130.5 (Car), 129.1 (2 x CHar), 128.3
(CHar), 120.9 (CHar), 18.3 (CHs) ppm; "N NMR (71 MHz, CDCls) 6 -73.7 ppm; N NMR (71
MHz, DMSO-ds) d -72.4 ppm.
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Figure S9. '"H NMR spectrum of 11 in CDCls.
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Figure S10. *C NMR spectrum of 11 in CDCls.
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Figure S11. 'H NMR spectrum of 11 in DMSO-de.
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Figure S12. ®*C NMR spectrum of 11 in DMSO-ds.

The 'H and *C NMR assignments for 11, based on 'H-3C HSQC and HMBC spectra (and
confirmed by '"H-’N HMBC) are as follows:

H NMR of 11 in CDCls: H(4) 7.39, H(5) 6.97, H(6) 8.24, H(2'/6") 7.49, H(3'/5") 7.36, H(4")
7.33, CHs 2.35 ppm

3C NMR of 11 in CDCls: C(2) 157.5, C(3) 132.1, C(4) 137.4, C(5) 120.7, C(6) 147.2, C(1")
131.6, C(2'/6”) 133.9, C(3'/5") 129.1, C(4’) 128.1, CH3 19.2 ppm

HNMR of 11 in DMSO-de: H(4) 7.53, H(5) 7.07, H(6) 8.15, H(2'/6") 7.45, H(3'/5") 7.37, H(4")
7.37, CHs 2.28 ppm

13C NMR of 11 in DMSO-ds: C(2) 156.5, C(3) 131.1, C(4) 137.5, C(5) 120.9, C(6) 146.9, C(1")
130.5, C(2'/6”) 134.2, C(3'/5”) 129.1, C(4") 128.3, CH3 18.3 ppm

B. Au(1II) trichloride complexes 9a-11a
Scheme S4. [Au(9)Cls] 9a.

S | N
,\l pZ
C|3AU

Yield: 86%; yellow powder; m.p. 137-139 °C; Anal. Calcd for Ci2HunAuCIsNS: C, 28.56; H,
2.20; N, 2.78. Found C, 28.70; H, 2.53; N, 2.60.

TH NMR (700 MHz, CDCls) 6 7.65 (m, 2H, 2 x CHar), 7.64 (m, 1H, CHar), 7.52 (m, 1H, CHar),
7.48 (m, 2H, 2 x CHar), 7.26 (d, ] = 7.0 Hz, 1H, CHar), 6.98 (d, ] = 8.4 Hz, 1H, CHar), 3.06 (s,
3H, CHs); 3C NMR (101 MHz, CDCls) d 164.2 (Car), 158.4 (Car), 141.1 (CHar), 135.5 (2 x
CHar), 131.4 (CHar), 130.8 (2 x CHar), 129.0 (Car), 125.7 (CHar), 125.1 (CHar), 26.3 (CHs); 15N
NMR (71 MHz, CDCls) d -149.8 ppm.
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Figure S13. 'H NMR spectrum of 9a in CDCls.
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Figure S14. ®*C NMR spectrum of 9a in CDCls.

Table S1. '"H NMR assignments for 9a, based on 'H-"*C HSQC and HMBC spectra in CDCls and
differences between 'H chemical shifts for the same atom in the molecules of complex 9a and lig-
and 9 (in parentheses).
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Normalized Intansi

H(@3) H4) H(5) H(2")/H(6’) H(3')/H(5’) H@4') CHs
6.98 7.64 7.26 2x7.65 2x7.48 7.52 3.06
(+0.39) (+0.34) (+0.43) (+0.08) (+0.10) (+0.13) (+0.57)

Table S2. °C and "N NMR assignments for 9a, based on 'H-*C HSQC, HMBC and 'H->N HMBC
spectra in CDCls, and differences between 3C or >N chemical shifts for the same atom in the mole-
cules of complex 9a and ligand 9 (in parentheses).

C(2 C@B) C@ CGB) C6) C1) CE2)/CE)CE)CE) C@) CHs  N@)
1642 1257 141.1 1251 1584 129.0 2x1355 2x130.8 1314 263 -149.8
(+3.2) (+62) (+3.9) (+6.8) (0.0) (2.2) (+0.5)  (+1.2) (+2.3) (+2.2) (-70.1)

Scheme S5. [Au(10)Cls] 10a.

S | X
;\l =
C|3AU

Yield: 88%,; orange powder; m.p. 182-184 °C; Anal. Calcd. for C:2HuAuCIsNS: C, 28.56; H,
2.20; N, 2.78. Found C, 28.09; H, 2.50; N, 2.99.

TH NMR (700 MHz, CDCls) 8 8.32 (dd, ] = 1.4, 0.7 Hz, 1H, N-CHar), 7.63 (m, 2H, 2 x CHar),
7.55 (d, ] = 8.4 Hz, 1H, CHar), 7.51 (m, 1H, CHar), 7.47 (m, 2H, 2 x CHar), 7.08 (d, ] = 8.4 Hz,
1H, CHar), 2.41 (s, 3H, CHs); 3C NMR (101 MHz, CDCls) 6 160.7 (Car), 148.5 (CHar), 142.0
(CHar), 135.3 (Car), 135.2 (CHar), 131.1 (CHar), 130.6 (2 x CHar), 128.9 (Car), 128.3 (CHar), 18.2
(CHs); N NMR (71 MHz, CDCls) d -153.5 ppm.
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Figure S15. 'H NMR spectrum of 10a in CDCls.
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Figure S16. *C NMR spectrum of 10a in CDCls.

Table S3. 'H NMR assignments for 10a, based on 'H-*C HSQC and HMBC spectra in CDCls and
differences between 'H chemical shifts for the same atom in the molecules of complex 10a and
ligand 10 (in parentheses).

H(3) H(4) H(6) H(2')/H(6") H(3")/H(5") H@#) CH:
7.08 7.55 8.32 2x763  2x747 7.51 2.41
(+0.24) (+0.27) (+0.06) (+0.09) (+0.10) (+0.14) (+0.17)

Table S4. °C and >N NMR assignments for 10a, based on 'H-1*C HSQC, HMBC and 'H-'*N
HMBC spectra in CDCls, and differences between 3C or *N chemical shifts for the same atom in
the molecules of complex 10a and ligand 10 (in parentheses).

C2) CB) CMH C() C(6) C(1) C(2)/C(6)C(3)/C() C4) CHs N(@)
160.7 128.3 142.0 1353 1485 1289 2v1352 2x130.6 131.1 182 -1535
(+3.0) (+6.2) (+3.9) (+5.2) (-1.3) (-3.1) (+0.6) (+0.8) (+2.1) (+0.2) (-74.6)

Scheme S6. [Au(11)Cls] 11a.

| \
/

ClsAu

Yield: 86%; orange powder; m.p. 171-173 °C; Anal. Calcd for Ci2HuiAuCIsNS: C, 28.56;
H, 2.20; N, 2.78. Found C, 27.96; H, 2.53; N, 3.01.

TH NMR (700 MHz, CDCls) d 8.55 (dd, | = 5.6, 0.7 Hz, 1H, N-CHa), 7.85 (dd, = 7.7,
0.7 Hz, 1H, CHar), 7.60 (dd, J =7.7, 6.3 Hz, 1H, CHar), 7.38 (m, 2H, 2 x CHar), 7.35 (m, 3H, 3
x CHar), 2.24 (s, 3H, CHs); 3C NMR (101 MHz, CDCls3) 8 157.2 (Car), 148.3 (CHar), 144.3 (Car),
143.7 (CHar), 131.1 (2 x CHar), 130.5 (Car), 130.0 (2 x CHar), 129.1 (CHar), 127.2 (CHar), 21.5
(CHs); N NMR (71 MHz, CDCls) 9 -136.6 ppm.
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Table S5. '"H NMR assignments for 11a, based on 'H-3C HSQC and HMBC spectra in CDCls and
differences between 'H chemical shifts for the same atom in the molecules of complex 11a and
ligand 11 (in parentheses).
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H@4) H(5) H(6) H(2')/H(6’) H(3’)/H(5') H#) CHs
7.85 7.60 8.55 2 x7.38 2 x7.35 7.35 2.24

(+0.46) (+0.63) (+0.31) (-0.11) (-0.01) (+0.02) (-0.11)

Table S6. °C and "N NMR assignments for 11a, based on 'H-"*C HSQC, HMBC and 'H-'N
HMBC spectra in CDCls, and differences between *C or '®N chemical shifts for the same atom in
the molecules of complex 11a and ligand 11 (in parentheses).

co c@ cw ce ce cay P ))/C(6 ce ))/C(5 C@) CH: NQ)
157.2 144.3 143.7 127.2 1483 130.5 2x131.1 2x130.0 129.1 215 -136.6

(-0.3) (+12.2) (+6.3) (+6.5) (+1.1) (-1.1) (-2.8) (+0.9) (+1.0) (+2.3) (-62.9)

C. Tetrachloroaurate(Ill) salts 8b-15b
Scheme S7. Benzo[4,5]thiazolo[3,2-a]pyridin-10-ium tetrachloroaurate(III) 8b.

S

a5
N+/

AuCl,

Yield: 69%; yellow powder; m.p. 257-259 °C; IR (ATR) v 351 cm!; MS (ESI): Mass calcd for
[M*] C1iHsAuClL:NS*: 186.0; found 186.1. Anal. Calcd for CtiHsAuClsNS: C, 25.17; H, 1.54;
N, 2.67; Cl, 27.01. Found C, 25.61; H, 1.99; N, 2.76; Cl, 24.56.

H NMR (700 MHz, DMSO-ds) 6 10.10 (d, ] = 7.0 Hz, 1H, N-CHar), 8.94 (m, 1H, CHar), 8.88
(m, 1H, CHar), 8.53 (m, 1H, CHar), 8.52 (m, 1H, CHar), 8.16 (m, 1H, CHar), 7.96 (m, 1H, CHar),
7.94 (m, 1H, CHar) ppm; 3C NMR (101 MHz, DMSO-ds) d 154.3 (Car), 140.0 (CHar), 136.7
(Car), 135.1 (CHar), 130.3 (CHar), 129.1 (Car), 128.5 (CHar), 124.9 (CHar), 124.2 (CHar), 122.3
(CHar), 116.7 (CHar) ppm; "N NMR (71 MHz, DMSO-ds)  -168.9 ppm.
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Figure S19. 'H NMR spectrum of 8b in DMSO-ds.
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Figure S20. *C NMR spectrum of 8b in DMSO-ds.
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Figure S21. 'H-3C HMBC NMR spectrum of 8b in DMSO-de.
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Figure S22. Mass spectrum of 8b.

Scheme S8. 1-Methylbenzo[4,5]thiazolo[3,2-a]pyridin-10-ium tetrachloroaurate(III) 9b.
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Yield: 54%; brown powder; m.p. 180-182 °C; IR (ATR) v 355 cm; Anal. Calcd for
C2H1oAuCLNS: C, 26.74; H, 1.87; N, 2.60. Found C, 27.09; H, 2.05; N, 2.45.

H NMR (700 MHz, DMSO-de) 0 8.90 (d, ] =8.4 Hz, 1H, CHar), 8.82 (dd, ] =8.4,0.7 Hz, 1H,
CHar), 8.53 (m, 1H, CHar), 8.41 (dd, | = 8.4, 7.7 Hz, 1H, CHar), 7.99 (m, 1H, CHar), 7.93 (m,
1H, CHar), 7.88 (m, 1H, CHar), 3.40 (s, 3H, CHs) ppm; *C NMR (101 MHz, DMSO-de) d
155.2 (Car), 150.9 (Car), 139.2 (CHar), 138.5 (Car), 129.7 (CHar), 129.3 (Car), 128.2 (CHar), 125.4
(CHar), 124.6 (CHar), 121.9 (CHar), 121.6 (CHar), 24.0 (CHs) ppm; "N NMR (71 MHz, DMSO-
de) © -167.6 ppm.

H and *C NMR assignments are in Table 1 and 2 in the main text.

—3.40

1.001.011.020.891.001.021.01 3.02
u u [ u U u U

LRRAa s Lt s e L L AN e Lt L Lt
100 25 2.0 8.5 8.0 75 7.0 8.5 8.0 55 5.0 45 20 25 3.0 25 2.0 1.5 10 0.5 0
Chemical Shift (ppm)

Figure S23. '"H NMR spectrum of 9b in DMSO-de.
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Figure 525. 'H-3C HMBC NMR spectrum of 9b in DMSO-de.




Materials 2021, 14, 1676 20 of 35

Scheme S9. 2-Methylbenzo[4,5]thiazolo[3,2-a]pyridin-10-ium tetrachloroaurate(III) 10b.

ars
N+/

AUC|4_

Yield: 71%; yellow powder; m.p. 147-149 °C; IR (ATR) v 354 cm; Anal. Calcd for
C2H1oAuCLNS: C, 26.74; H, 1.87; N, 2.60. Found C, 27.93; H, 1.96; N, 2.60.

'H NMR (700 MHz, DMSO-ds)  10.01 (s, 1H, N-CHar), 8.83 (dd, ] = 8.4, 5.6 Hz, 2H, 2 x
CHar), 8.49 (m, 1H, CHu), 8.41 (m, 1H, CHar), 7.95 (m, 1H, CHa), 7.91 (m, 1H, CHa), 2.62
(s, 3H, CHs) ppm; *C NMR (101 MHz, DMSO-ds)  151.7 (Car), 141.8 (CHar), 136.5 (Car),
133.5 (CHar), 133.1 (Car), 130.2 (CHar), 129.3 (Car), 128.4 (CHar), 124.9 (CHar), 123.3 (CHar),
116.5 (CHar), 17.6 (CHs) ppm; "N NMR (71 MHz, DMSO-ds) 6 -168.1 ppm.

H and *C NMR assignments are in Tab. 1-2 in the main text.

262

0.025+

0.020+

£
@
H
£ 0015+
=
H
H
=
E
E ]
=
0.010
b g
=}
0.005- J
0 A
1.00
u
T T A AL L B LRI L L Y
10 100 8 7.0 23 8.0 5.5 5.0 45 40 35 5 2.0 1.5 1.0 0.5 0

Chemical Shift (spm)

Figure 526. 'H NMR spectrum of 10b in DMSO-de.
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Figure S27. °C NMR spectrum of 10b in DMSO-ds.
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Figure S28. 'H-'3C HMBC NMR spectrum of 10b in DMSO-ds.

Scheme S10. 4-Methylbenzo[4,5]thiazolo[3,2-a]pyridin-10-ium tetrachloroaurate(III) 11b.

S
N

—

AuCl,”

Yield: 82%; yellow powder; m.p. 154-156 °C; IR (ATR) v 352 cm?; Anal. Calcd for
C12H10AuClsNS: C, 26.74; H, 1.87; N, 2.60. Found C, 26.17; H, 2.02; N, 2.70.

TH NMR (700 MHz, DMSO-ds) 6 10.00 (d, J=7.0 Hz, 1H, N-CHar), 8.88 (m, 1H, CHar), 8.54
(m, 1H, CHar), 8.42 (m, 1H, CHar), 8.14 (m, 1H, CHar), 7.98 (m, 1H, CHar), 7.95 (m, 1H, CHar),
2.74 (s, 3H, CHs) ppm; ¥*C NMR (101 MHz, DMSO-ds) 0 154.1 (Car), 139.5 (CHar), 137.5 (Car),
133.6 (Car), 132.9 (CHar), 130.4 (CHar), 128.7 (CHar), 128.2 (Car), 124.9 (CHar), 122.4 (CHa),
117.0 (CHar), 18.6 (CHs) ppm; "N NMR (71 MHz, DMSO-ds) 0 -168.8 ppm.

N

H and *C NMR assignments are in Tab. 1-2 in the main text.
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Figure S29. '"H NMR spectrum of 11b in DMSO-de.
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Figure S30. *C NMR spectrum of 11b in DMSO-ds.
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Figure S31. 'H-3C HMBC NMR spectrum of 11b in DMSO-ds.

Scheme S11. 8-Methylbenzo[4,5]thiazolo[3,2-a]pyridin-10-ium tetrachloroaurate(III) 12b.

S
! N

—

N

AUC|4-

Yield: 66%; yellow powder; m.p. 204-206 °C; IR (ATR) v 355 cm?; Anal. Calcd for
C12H10AuClsNS: C, 26.74; H, 1.87; N, 2.60. Found C, 26.82; H, 1.84; N, 2.51.

TH NMR (700 MHz, DMSO-ds) 0 10.03 (d, ] = 6.3 Hz, 1H, N-CHar), 8.91 (m, 1H, CHar), 8.75
(s, 1H, CHar), 8.49 (m, 1H, CHar), 8.37 (d, ] =8.4 Hz, 1H, CHar), 8.13 (m, 1H, CHar), 7.77 (m,
1H, CHar), 2.61 (s, 3H, CHs) ppm; *C NMR (101 MHz, DMSO-ds) 0 154.5 (Car), 139.7 (CHar),
139.0 (Car), 136.8 (Car), 134.7 (CHar), 131.7 (CHar), 126.1 (Car), 124.4 (CHar), 124.2 (CHar), 122.2
(CHar), 116.4 (CHar), 21.2 (CHs) ppm; ®N NMR (71 MHz, DMSO-ds) 0 -169.2 ppm.

H and *C NMR assignments are in Tab. 1-2 in the main text.
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Figure S32. '"H NMR spectrum of 12b in DMSO-de.
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Figure S34. 'H-'3C HMBC NMR spectrum of 12b in DMSO-ds.

Scheme S12. 8-(tert-Butyl)benzo[4,5]thiazolo[3,2-a]pyridin-10-ium tetrachloroaurate(III) 13b.

S
N

—

AUC|4-

N

Yield: 75%; yellow powder; m.p. 178-180 °C; IR (ATR) v 355 cm?; Anal. Calcd for
CisH1sAuClsNS: C, 31.00; H, 2.78; N, 2.41. Found C, 31.50; H, 2.99; N, 2.56.

TH NMR (700 MHz, DMSO-ds) 0 10.26 (d, ] =7.0 Hz, 1H, N-CHar), 8.91 (m, 1H, CHar), 8.84
(d, ] =2.1 Hz, 1H, CHar), 8.51 (m, 1H, CHar), 8.42 (d, | = 8.4 Hz, 1H, CHa), 8.15 (m, 1H,
CHar), 8.03 (dd, J=8.4, 1.4 Hz, 1H, CHar), 1.46 (s, 9H, C(CHs)3); 3C NMR (101 MHz, DMSO-
de) d 154.6 (Car), 152.4 (Car), 139.7 (CHar), 136.9 (Car), 135.2 (CHar), 128.3 (CHar), 126.3 (Car),
124.3 (CHar), 124.2 (CHar), 122.0 (CHar), 113.2 (CHar), 35.5 (C(CHs)s), 31.1 (C(CHs)s) ppm;
5N NMR (71 MHz, DMSO-ds) d -168.4 ppm.

H and *C NMR assignments are in Tab. 1-2 in the main text.
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Figure S35. '"H NMR spectrum of 13b in DMSO-de.
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Figure S36. *C NMR spectrum of 13b in DMSO-ds.
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Figure S37. 'H-3C HMBC NMR spectrum of 13b in DMSO-ds.

Scheme S13. 8-Bromobenzo[4,5]thiazolo[3,2-a]pyridin-10-ium tetrachloroaurate(III) 14b.

S
i N

—

N

Br AuCl,”

Yield: 53%; yellow powder; m.p. 227-229 °C; IR (ATR) v 350 cm!; Anal. Calcd for CuuH7Au-
BrCl:sN:S: C, 21.88; H, 1.17; N, 2.32. Found C, 22.02; H, 2.11; N, 2.52.

H NMR (700 MHz, DMSO-ds) ® 10.08 (d, ] = 7.0 Hz, 1H, N-CHar), 9.27 (d, ] = 2.1 Hz, 1H,
CHar), 8.93 (d, ] =9.1 Hz, 1H, CHar), 8.54 (m, 1H, CHar), 8.45 (d, ] =9.1 Hz, 1H, CHax), 8.16
(m, 1H, CHar), 8.12 (dd, ] = 8.4, 2.1 Hz, 1H, CHar) ppm; *C NMR (101 MHz, DMSO-ds) &
155.0 (Car), 140.6 (CHar), 138.0 (Car), 135.4 (CHar), 133.2 (CHar), 128.6 (Car), 126.5 (CHar), 124.3
(CHar), 122.4 (CHar), 121.3 (Car), 119.9 (CHar) ppm; N NMR (71 MHz, DMSO-ds) 0 -169.8
ppm.

H and *C NMR assignments are in Tab. 1-2 in the main text.
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Figure S38. '"H NMR spectrum of 14b in DMSO-de.
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Figure S39. ®*C NMR spectrum of 14b in DMSO-ds.
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Figure S40. 'H-3C HMBC NMR spectrum of 14b in DMSO-ds.

Scheme S14. 8-Nitrobenzo[4,5]thiazolo[3,2-a]pyridin-10-ium tetrachloroaurate(III) 15b.

S
i N

O2N AuCl,”

Yield: 65%; yellow powder; m.p. 228-230 °C; IR (ATR) © 351 cm'; Anal. Calcd for
CuH7AuCliN20:S: C, 23.18; H, 1.24; N, 4.91. Found C, 23.15; H, 1.24; N, 4.91.

TH NMR (700 MHz, DMSO-ds) d 10.40 (d, ] = 7.0 Hz, 1H, N-CHar), 9.89 (d, ] = 2.1 Hz, 1H,
CHar), 9.00 (d, ] = 8.4 Hz, 1H, CHar), 8.76 (m, 1H, CHa), 8.75 (m, 1H, CHa), 8.64 (m, 1H,
CHau), 8.24 (m, 1H, CHa) ppm; C NMR (101 MHz, DMSO-de) d 155.8 (Car), 147.1 (Ca),
141.5 (CHar), 137.3 (Car), 136.2 (CHar), 135.9 (Car), 126.2 (CHar), 124.5 (CHar), 124.4 (CHar),
122.7 (CHar), 113.1 (CHar) ppm; *N NMR (71 MHz, DMSO-ds)  -168.7, -11.1 ppm.

N
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Figure S41. 'H NMR spectrum of 15b in DMSO-de.
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Figure S42. ®C NMR spectrum of 15b in DMSO-ds.
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Figure S43. 'H-3C HMBC NMR spectrum of 15b in DMSO-de.
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S2. H, C and BN chemical shifts of salts 8b-15b and parent heterocycles 8-15

6 3 6 . _S 3
1 2
5 152
& 2 N~ 2 IN=,
"
3 6 3 AuCl °

8 8b

Scheme S15. Numbering of heterocyclic 8 and cation 8b rings.

Table S7. '"H NMR chemical shifts for cations in the tetrachloroaurate(III) salts 8b-15b (in DMSO-
ds; dcat'™, ppm) and the relevant differences compared to the parent heterocycles 8-15 (A = dcat'™ —
Onet'tl, in parentheses).

Salt H(@3) H@4) H(5) H(6) H(@3’) H@#') H(5') H(6)
8.94 8.53 8.16 10.10 8.88 7.94 7.96 8.52

8b- (+2.01) (+0.91) (+1.03) (+1.71) (+1.41) (+0.46) (+0.49) (+0.96)
8.82 8.41 7.99 , 8.90 7.88 7.93 8.53
9b® nonet
(+2.17)  (+0.88)  (+0.98) (+1.41) (+0.39) (+0.44) (+0.95)
10b< 8.83 8.41 honel 10.01 8.83 7.95 791 8.49
(+1.93)  (+0.92) (+1.76)  (+1.38) (+0.50) (+0.46) (+0.98)

8.42 814 1000  8.88 7.98 7.95 8.54
(+0.89) (+1.07) (+1.85) (+1.51) (+0.61) (+0.58) (+1.09)
8.91 8.49 813 1003 875  nonel  7.77 8.37

11bd nonek

12b° 005 (+088) (+1.02) (+1.65) (+1.45) (+047)  (+0.91)
Ly 891 851 815 1026 884 nonen 803 842
(+1.99)  (+0.88) (+1.02) (+1.87) (+1.33) (1052)  (+0.91)
ups 59 854 816 1008 927 812 845
(+1.87) (+0.87) (+0.99) (+1.68) (+1.61) (+0.46)  (+0.95)
pn 000 864 824 1040 989 875 876
(+1.58) (+0.84) (+0.91) (+1.89) (+1.67) (+053)  (+1.07)
20s 8 in DMSO-de: H(3) 6.93, H(4) 7.62, H(5) 7.13, H(6) 8.39, H(2'/6') 7.56, H(3'/5') 7.47, H(¥) 7.48
ppm 17

bps 9 in DMSO-ds: H(3) 6.65, H(4) 7.53, H(5) 7.01, H(2'/6") 7.58, H(3'/5") 7.49, H(4") 7.49, CHs 2.40
ppm

¢ps 10 in DMSO-de: H(3) 6.90, H(4) 7.49, H(6) 8.25, H(2'/6") 7.51, H(3'/5") 7.45, H(4") 7.45, CHs 2.22
ppm

d9s 11 in DMSO-ds: H(4) 7.53, H(5) 7.07, H(6) 8.15, H(2'/6") 7.45, H(3'/5") 7.37, H(4") 7.37, CHs 2.28
ppm

¢ps 12 in DMSO-de: H(3) 6.86, H(4) 7.61, H(5) 7.11, H(6) 8.38, H(2'/6") 7.46, H(3’/5") 7.30, CHs 2.35
ppm 17

fvs 13 in DMSO-de: H(3) 6.92, H(4) 7.63, H(5) 7.13, H(6) 8.39, H(2'/6") 7.51, H(3’/5") 7.51, C(CHs)5 1.31
ppm 17

8vs 14 in DMSO-de: H(3) 7.06, H(4) 7.67, H(5) 7.17, H(6) 8.40, H(2'/6") 7.50, H(3'/5") 7.66 ppm 7

hps 15 in DMSO-ds: H(3) 7.42, H(4) 7.80, H(5) 7.33, H(6) 8.51, H(2'/6") 7.69, H(3'/5’) 8.22 ppm 7

1 CHs 3.40 ppm (+1.00 ppm)

1 CHs 2.62 ppm (+0.40 ppm)

k CHs 2.74 ppm (+0.46 ppm)

'CHs 2.61 ppm (+0.26 ppm)

m C(CHs)3 1.46 ppm (+0.15 ppm)

Table S8. *C NMR chemical shifts for cations in the tetrachloroaurate(IIl) salts 8b-15b (in DMSO-
ds; dcat’3C, ppm) and the relevant differences compared to the parent heterocycles 8-15 (A3C = dcat!3¢
— Onet'®C, in parentheses).

Salt C(2) C@B) C@4) C(B) C) Ca) C@2) C(3) C@) C(G) C)
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154.3 124.2 140.0 1223 1351 129.1 136.7 116.7 1285 130.3 124.9

8be (-5.6) (+3.1) (+2.7) (+1.9) (-144) (-1.1) (+2.1) (-13.1) (-0.7) (+0.5) (-9.7)
opr 1552 1219 1392 1254 1509 1293 1385 1216 1282 1297 1246
(-4.0) (+3.8) (+1.6) (+5.6) (-7.3) (-1.3) (+42) (-82) (-0.9) (-0.1) (-9.7)
ope 1517 1233 1418 13307 1335 1293 1365 1165 1284 1302 1249
(-4.3) (+1.7) (+3.6) (+2.8) (-16.2) (-1.9) (+2.5) (-13.3) (-0.6) (+0.4) (-9.1)
fqpa 1541 133.6% 1395 1224 1329 1282 1375 117.0 1287 1304 1249
(-2.4) (+2.5) (+2.0) (+1.5) (-14.0) (-2.3) (+3.3) (-12.1) (+0.4) (+1.3) (-9.3)
ope 1945 1242 1397 1222 1347 1261 1368 1164 139.0' 1317 1244
(-6.1) (+3.7) (+2.4) (+2.0) (-147) (-0.3) (+1.8) (-14.1) (-0.3) (+1.2) (-10.6)
3¢ 1546 1242 1397 1220 1352 1263 1369 1132 1524m 1283 1243
(-5.7) (+35) (+2.4) (+1.7) (-14.3) (-0.4) (+2.4) (-135) (+0.4) (+1.6) (-10.2)
aps 1950 1243 1406 1224 1354 1286 1380 1199 1213 1332 1265
(-3.7) (+2.7) (+3.1) (+1.6) (-143) (-1.3) (+1.7) (-12.7) (-1.4) (+0.6) (-9.8)
spn 1958 1244 1415 1227 1362 1359 1373 1131 1471 1245 1262

(+0.2) (-0.3) (+3.5) (+0.3) (-14.1) (-5.7) (+5.2) (-11.1) (+0.5) (+0.3) (-5.9)

aps 8 in DMSO-de: C(2) 159.9, C(3) 121.1, C(4) 137.3, C(5) 120.4, C(6) 149.5, C(1") 130.2, C(2'/6") 134.6,
C(3/5")129.8, C(4') 129.2 ppm V7

bvs 9 in DMSO-de: C(2) 159.2 C(3) 118.1, C(4) 137.6, C(5) 119.8, C(6) 158.2, C(1") 130.6, C(2'/6") 134.3,
C(3/5") 129.8, C(4’) 129.1 ppm, CHs 23.7 ppm

¢vs 10 in DMSO-de: C(2) 156.0 C(3) 121.6, C(4) 138.2, C(5) 130.3, C(6) 149.7, C(1") 131.2, C(2'/6") 134.0,
C(3/5") 129.8, C(4’) 129.0 ppm, CH3 17.3 ppm

495 11 in DMSO-de: C(2) 156.5 C(3) 131.1, C(4) 137.5, C(5) 120.9, C(6) 146.9, C(1") 130.5, C(2/6") 134.2,
C(3/5")129.1, C(4') 128.3 ppm, CH3 18.3 ppm

¢ps 12 in DMSO-ds: C(2) 160.6, C(3) 120.5, C(4) 137.3, C(5) 120.2, C(6) 149.4, C(1") 126.4, C(2/6") 135.0,
C(3'/5") 130.5, C(4") 139.3, CH5 20.8 ppm 17

fv5 13 in DMSO-de: C(2) 160.3, C(3) 120.7, C(4) 137.3, C(5) 120.3, C(6) 149.5, C(1") 126.7, C(2/6") 134.5,
C(3/5")126.7, C(4') 152.0, C(CHs) 34.5 ppm, C(CHs) 30.9 ppm V7

8vs 14 in DMSO-de: C(2) 158.7, C(3) 121.6, C(4) 137.5, C(5) 120.8, C(6) 149.7, C(1") 129.9, C(2'/6") 136.3,
C(3'/5") 132.6, C(4') 122.7 ppm V7

hvs 15 in DMSO-de: C(2) 155.6, C(3) 124.7, C(4) 138.0, C(5) 122.4, C(6) 150.3, C(1") 141.6, C(2'/6") 132.1,
C(3'/5")124.2, C(4') 146.6 ppm 7

1 CHs 24.0 ppm (+0.3 ppm)

1CHs3 17.6 ppm (+0.3 ppm)

kCHs 18.6 ppm (+0.3 ppm)

'CHs 21.2 ppm (+0.4 ppm)

m C(CHs) =35.5 ppm (+1.0 ppm), C(CHs) 31.1 ppm (0.2 ppm)

Table S9. >N NMR chemical shifts for cations in the tetrachloroaurate(III) salts 8b-15b (in DMSO-
ds; deat®™N, ppm) and the relevant differences compared to the parent heterocycles 8-15 (AN = dcat!™N
— Onet!®N, in parentheses).

Salt N(1)

8ba -168.9 (-96.9)
9b ~167.6 (-89.6)
10b< ~168.1 (-97.5)
11b< 1688 (-96.4)
12b° ~169.2 (~96.5)
13b ~168.4 (-96.0)
14be ~169.8 (-98.1)
15b* ~168.7 (-101.9)

205 8 in DMSO-de: N(1) -72.0 ppm 17
bvs 9 in DMSO-de: N(1) -78.0 ppm
<ps 10 in DMSO-de: N(1) -70.6 ppm
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d9s 11 in DMSO-ds: N(1) -72.4 ppm

¢ps 12 in DMSO-ds: N(1) -72.7 ppm 7

fvs 13 in DMSO-de: N(1) -72.4 ppm 7

8vs 14 in DMSO-de: N(1) -71.7 ppm 17

hps 15 in DMSO-ds: N(1) -66.8 ppm, NO2-9.0 ppm 7
INO2-11.1 ppm (-2.1 ppm)



