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Fig. S1 TLC images of two isomers (8h =11d and 8h' = 11d’)
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Fig. S2 'H NMR spectra of two separated isomers 11d (above) and 11d’ (below)




Fig. S3 DFT computed structure of the complexes (a) 5f (b) 11b (c) 111 (d) 11d (e) 11e (f)
11f.

Fig. S4 DFT computed structure of the regioisomer of the complexes (a) 5f' (b) 11b’ (c)
111’ (d) 11d’ (e) 11e’ (f) 11f'.

Table S1 Calculated parameters of the complexes 5d, 5f, 11b, 11g, 11h, 11i, 11j and their
regioisomers

Complex Parameters of isomer 1 Parameters of isomer 2
E. (a.u) E uvo E, om0 AE E_(a.u) E uvo E, om0 AE
(eV) (eV) (eV) (eV)
5d - - - 0.22024 - -0.16091 - 0.22036
4477.66866821 0.16023 0.38047 4477.66768295 0.38127
5f - - - 0.21744 - -0.16944 - 0.21612
4345.13889634 0.16673 0.38417 4345.13700718 0.38556
11b - - - 0.21119 - -0.16110 - 0.21127
2182.96620205 0.16130 0.37249 2182.96603210 0.37237
111 - - - 0.21127 - -0.16078 - 0.21071
4294.27505340 0.16094 0.37221 4294.27483267 0.37149
11d - - - 0.21112 - -0.16344 - 0.21155
2060.33098734 0.16288 0.37400 2060.33011619 0.37499
11e - - - 0.20638 - -0.15235 - 0.20595
1837.85515419 0.15427 0.36065 1837.85717876 0.35830
11f - - - 0.20927 - -0.17050 - 0.20874
1927.80137214 0.16829 0.37756 1927.79967194 0.37924

UV spectra of synthesized compounds
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Fig. S5 UV absorption bands of (a)(n%-p-cymene)Ruthenium(ll)chlorido-2-(6-
bromopyridinyl) BIZ, BTZ complexes; (b)(né-p-cymene)Ruthenium(ll)chlorido-2-(6-
arylpyridinyl) BIZ, BTZ complexes; (c)(n®-p-cymene)Ruthenium(ll)chlorido-2-quinolinyl
BlZ, BTZ and BOZ complexes
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Fig. S6 Fluorescence emission bands of (a)(n%-p-cymene)Ruthenium(ll)chlorido-2-(6-
bromopyridinyl) BlZ, BTZ complexes; (b)(n®-p-cymene)Ruthenium(ll)chlorido-2-(6-
arylpyridinyl) BIZ, BTZ complexes (c)(n®-p-cymene)Ruthenium(ll)chlorido-2-quinolinyl
BlZ, BTZ & BOZ complexes



Table S2 Solubility, lipophilicity and conductivity study of the synthesized ruthenium
complexes

Samples Solubility (M)2 Log P® Av¢(S cm2M-)
DMSO DMSO
(pure) (10%)
5a 0.060 0.69+0.05 | 28 32
5b 0.063 0.86+0.07 | 29 30
5b’ 0.061 0.90+0.06 | 28 30
5c 0.068 1.4+0.07 30 35
5¢c' 0.065 1.29+0.05 | 31 34
5d 0.067 1.34£0.07 | 29 35
5d’ 0.067 1.32+0.03 30 36
5e 0.071 0.66+0.09 31 37
5e’ 0.078 0.68+0.07 32 38
5f 0.072 1.14+0.07 29 33
5f' 0.072 1.07£0.05 | 30 34
5g (less 0.024 0.79+0.07 | 32 35

soluble)
5h 0.076 0.92+0.04 | 33 38
8g1 0.071 0.93+0.08 | 34 39
8g2 0.072 0.95+0.07 | 35 40
8g3 0.074 0.96+0.05 | 33 39
811 0.070 0.97+0.09 33 38
812 0.075 0.99+£0.08 34 40
8I3 1.17+0.06 32 35
0.076

814 0.069 1.19+0.08 35 39
815 0.064 1.21£0.07 | 35 39
816 0.070 1.23£0.05 | 32 38
817 0.072 1.19+0.07 34 37
818 0.071 1.20+0.1 32 39
819 0.075 0.99+0.07 | 32 39
11a 0.069 0.92+0.08 | 30 37
11b 0.071 1.3+0.1 31 36
11b’ 0.071 1.4+0.07 29 38
11d 0.082 1.45+0.07 | 28 34
11d’ 0.082 1.34£0.08 | 29 36
11e 0.071 1.2+0.07 32 38
11e’ 0.071 1.1+£0.17 31 37
11f 0.069 0.97+0.1 34 36
11f' 0.069 0.92+0.08 | 35 40
11h 0.068 0.97+0.07 | 30 35
11i 0.064 1.17+£0.1 32 37
11j 0.066 1.30£0.04 | 34 38
11k 0.067 1.35¢0.08 | 29 35
11k’ 0.062 1.34+0.09 | 30 40
111 0.074 1.07£0.06 | 32 38
11I' 0.074 1.04£0.09 | 33 37
11m 0.069 0.97+0.17 | 34 38
11n 0.071 0.99+0.04 34 39

aDMSO0-10% DMEM medium (1:99 v/v, comparable to cell media), Pn-Octanol/Water Partition Coefficients,
¢Molar Conductance
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Fig. S7 Comparison of cytotoxicity for complexes 5a-h in (a) HeLa (b) CaCo-2
and (g) HEK-293 cell line; complexes 8g1-819 in (c) HeLa (d) CaCo-2 and (h)
HEK-293 cell line; complexes 11a-n in (e) HeLa (f) CaCo-2 and (i) HEK-293 cell

line
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Fig. S8. Left: UV-Vis absorption band of complexes (a) 5h and (b) 11j (c = 2x10-° M) in
5% DMSO in phosphate buffer, pH = 7.4 with time interval. Right: UV-Vis absorption
band of complexes (a) 5h and (b) 11j (c = 2x10-5 M) in (Water pH 7.4)
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Fig. S9 NMR spectra of compound 5h in DMSO-dgrecorded at 0th, 6th and 24th h after

dissolving in solvent
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Fig. S10 NMR spectra of compound 11j in DMSO-

dissolving in solvent

dsrecorded at 0th, 6th and 24t h after
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Fig. S11 NMR spectra of compound 11j in D,0 recorded at 0th, 6th and 24t hour after

dissolving in solvent (PH 7.4)
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TH and '3C NMR of complex 5a-h
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1—. 1— -|— -|— -|— 1— Fl - Procossing paramaters
IHSO.pIIIO_pyl gr. CHj protons * 400. 2580028 MEz
. .| .l WIW EM
p-cymene aromatic = 4 i
protons = 0 s
NH-proton
5 14 13 12 11 10 9 8 7 6 5 4 3 1 0 -1 -2 ppm
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5b’

Signature SIF VIT VELLORE
RBIZ-5

&

1
Cl. 5 H 9 10
7 8 M p-cymene aliphatic
\ carbons
3 5 N/ N // Cl
4 12 B
r
Ru
d f / p-cymene aromatic
carbons
R—
Ligand carbons
%(_/
R T e e e o S T
200 180 160 140 120 100 80 20 0

Current Data Parameters
HaME

EXPNO
PROCHD

IMS0
58
1

F2 - Aoquisition Parameters

Date

20161229

Time 21.38 b
IHSTROM spect
PROBHD  Z10B618 0505 |
PULPROG 1qpg30

m 65536
SOLVENT M0

Ns 512

D3 4

SWH 24033 .46 Hz
FIDRES 0.733596 Bz
A 1.3631488 sec
RG 199.6

N 20.800 usec
DE 6.50 usec
TE 3004 K
oL 2.00000000 sec
Di1 0.03000000 sec
00 1

SFO1 100. 6550186 MHZ
HUC1

Pl 5.B0 usec
PLA1 58.00000000 W
SFO2 400.2536010 MHz
Hucz 18
CEDERG[Z2 waltzlg
PCED2 90.00 usec
PLA2 14.00000000 W
PLA12 0.35097000 W
PLA13 0.17654000 W

F2 - Processing parameters
5T 32768

sP 100. 6449484 MHz
WDR M
538 0

A 1.00 Bz
GB 0

24 140
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5¢c

Signature SIF VIT VELLORE
5C

DMSO d f

protons

%/_/

84 83 82 81 80 79 78 7.7 ppm

p-cymene aromatic
protons ‘

H-c,H-d,H-e,H-f | |

Jm)\ AV

p-cymene aliphatic

28 8 3PBIIIT 9N =
PN = 9009IQN ©Q F, . H o
o o 0B MMMMNNMMNKR MM 2 SN, /= .
VAR YRV GrQ
Cl N7
H-4 H-11 Y, Br

Methyl gr. CH3 protons

H-a
|I ) | | | ’) H-i,H-j Isopropyl gr.
© = ‘,_ ‘N T,_ CHg protons
Q 0 0 T‘ Q

= L o =

Current Data Parameters
Dz PRORO3Z0
EXENO 3

15 14 1 12 11 10 9 8 7 6 5

L
FE!— Fﬁ;“ LE‘\T /LO ﬁ )ﬂ
QI < 4 2% o
= ilod - ]

2.36

-1

-2

PROCHO 1

F2 - Acquisition Paramatars
Data_ 20200308
Tima 23.59 b
INSTRIM spact
PROBED  Zi0B61B 0505 (
PULFROG £g30

pui] 65536
SOLVENT DMS0

N3 16

D3 2
SHEH B012.820 Bz
FIDRES 0.244532 Bz
AD 4.0854465 sac
RG B3 63

T 62.400 usac
IE 6.50 usac
TE 917K
Di 1.00000000 sac
040 1
SF01 400.2604716 MEz
HUC1 18

Pi 14.00 usac
PIH1 16.00000000 W
F2 - Processing paramstars
51 E5536

SF 400.2580023 MHz
WIW EM
558 ]

LB 0.30 Bz
[1:] o

EC i.00
pPpm
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5¢c

Signature SIF VIT VELLORE
5C

p-cymene aliphatic
carbons

p-cymene aromatic
carbons

Ligand carbons

H-7,H-10,H-5

e el (o o i et oo S o e e e P
200 180 160 140 120 100 80 60 40 20 0 ppm

)
BRUKER
. a

Current Data Parameters

HAME Dr.PR080320
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200309
Time 1.56 b
INSTRIM spect
EROBED  Z10B61B_0505 (
EULFROG zgpg3l

bl 65536
SOLVENT DMs0

:H] 2000

D3 4
SWH 24038461 Bz
FIDRES 0.733506 Bz
AQ 1.3631488 sec
RG 199.6

oW 20.800 usec
OE 6.50 usac
TE 208.1 K
D1 2.00000000 sec
D1l 0.03000000 sec
0 1
SF01 100. 6550186 MHE
HOCL 13c

Pl 9.80 usec
ELRL 5800000000 W
sF02 400.2596010 MEz
CPDPRG[Z valtalé
BCPD2 90.00 usac
PLRZ 16.00000000 W
PIR1Z 0.38716000 W
PLW13 010474000 ®
F2 - Processing parameters
81 32768

&F 100. 6449542 Mmz
WOW EM
838 1]

LB 1.00 Bz
ce [/

BC 1.40
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Signature SIF VIT VELLORE
RBIZ-16
CoOWONMDWOO %!g E'D DOWLTOMO NN~ 3 D=0 OD r-ﬁ-v:g 0o
NNOO -~ =0 NOONMANTrOOrClNOTNOONOD O D
IITONN-R00N00RIINNNFEOOTNROB®RINNING =, v
WWWOWWWWh MMM z;r-fLT LW Yo w;r:uounlolw NN NN ™=
Water
=N=N . W © owmoOToONO cl 1
g nlg D r-g - 8'¢ ) ﬂ)g =} 2 N
AL = 292909993 DMSO
€0 00 o @0 ) S N
NV | N/ FIlo
H-1
H-11
H-9 ey .
H-10 p+cymene aliphatic
hydrogens
—
,J' \ J\JL H-a
H-i,H-j
T T T T T T T T
85 84 83 82 81 80 79 ppm
a \ [
© = 7] D o
S }o 9 8
L - b gt o -
p-cymene aromatic ‘
hydrogens |
4
H-c,H-d,H-e,H-f II |I H-h
| !
| KlJ
MLJI A Jk

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Py i
N|o| | o a|d|m|m| o o [N |¢
[-.—'1—'1-'1-'1-'1—'1-'1-'1-' ~l leal lw

-1 Ppm

Currant Data Paramatars
HAME

02-01-17
EXPHO 1
FROCHO 1
F2 - Acquisition Paramotars
Data_ 20170102
Tima 1B.24 h
INSTROM spact
EROBHD zwssxs_nsg‘ {
FULPROG 2g30
O 65536
SOLVENT DMSD
H3 16
D3 2
8012.820 Hx
FIDRES 0.244532 Hz
AQ 4. 0B94465 sac
RG .
oW 62.400 usac
LE 6.50 usac
TE 300.1 K
Di 1.00000000 saec
TD0 1
SFOL 400.2604716 MHz
HUC1 1H
Pi 14.25 usac
FINL 14.00000000 W

P2 - Processing parameters
81 65536

SF 400.2580019 MHz
WIW EM
s32 Q

LB 0.30 Hz
GB a

EC i.00
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Signature SIF VIT VELLORE
5C

rTNOTOORONONN =N
CANNOVOMONTIOON-—VNTOORNOLTOO®
FodrrrTaoaN-BEo NI STNSROINNA
NTIITTTOONNNTOOROLNOCOOOODOr®
rerrrrErEr e E 0000 TTTOOMONON -
p-cymene aromatic
carbons
p-cymene aromatic C-i,C+j
carbons
C-c,C-d,C-e,C-f
Ligand carbons
- —
C-h C-a
] ] T I I T I ] ]
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters
R Dr_EP080320
11

EXPNO

PROCHO a ¢

F2 - Aoquisition Parameters
Date_ 20200308
Time 1.56h
INSTEM spact
PROBED  Z108618_0505 |
PULERDG 2gpg3l

™ 65536
SOLVENT DMS0

NS 2000

D8 4

WE 24038. 461 Bz
FIDRES 0.733596 Bz
%] 1.3631488 sec
BE 1996

oW 20.800 usec
DE 6.50 usec
™= M1 K
D1 2.00000000 sec
DIl 0.03000000 s2c
™0 1
SF01 100. 6550186 wmz
HOC1 13c

1 $.80 usec
PLAL 58.00000000 w
sF02 400.2506010 wmz
NoC2 18
CEDERG[2 waltzlé
PCPD2 90.00 usec
PLEZ 16.00000000 w
PLE1Z 0.38716000 W
PLELI 0.19474000 W

F2 - Processing parameters

ST 32768

sF 1006449542 ez
WOR B
ssB ]

B 1.00 Bz
& ]

BC 1.40
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Signature SIF VIT VELLORE
RBIZ-17(A)

OCNOOOrMANTTODN —NOMRMNONIDN O =0
NONNOTANORLMNMrOLTRORDNTTO- OO -O® m
MONQVEVOOUNIINQOANKNOOUOQOITNINDYW@EN
DBONANNMNMNNNNNODODBBBLOBLANN-S S GO BE%R
CHCI3 ®
1 5 n g 10
8 g ﬁ E 8 ; ﬁ g E % g :1'_ 2 7 8/ 11 e Current Data Parameters
HAME A
M 0 =] COQUaUT L 3 =N \N/ cl Exeio 5
@ los] [ S S T S S T I e 2 12 PROCND 1
\/ I K%' \ // / Br F2Z - ACquisition Parameters
Date_ 20170205 4
= Time 11.41
H-10 H-2,H{4 i INSTRIM spect
- - - PROBHED E108618_0505 |
H-9 H-11 H-12 DULPROG zg30
. ™ 65536
J SOLVENT CDC13
.53 64
Ds 2
Water HE 2012820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
; : : y ; : p-cymene aliphatic o 82,400 usec
o 6.50
84 82 80 78 76  ppm ey = 0 e
| | | o1 1.00000000 sec
9 il J i s .
(5] SPOL 400.2604716 MHZ
od WOC1 1H
F’ Pl 14.25 usec
Methy| gr_ ISOprOpyI gr PFLWL 14. 00000000 W
F2 - F A i
CHs protons CHj protons 57~ 7°%%ime pggeee
Eig 400.2580340 MHZ
H-i,H-j il ™
p-cymene aromatic 5B [
hr:] 0.30 Hz
protons @ [
BC 1.00
H-c,H-d,H-e, H-f M
1 1 1 1 1 1 | | 1 1 1 | | 1 1 1 | | 1 1 1 | | 1

5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0o -1 -2 ppm

. adl =1 |
|=]=[eN]+ .!--gT".-.-I\"‘!‘.-":
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EE'BL
S6°le
St ve
v oce
6¢°6€
05°6E
LL"6E
¢6°6E
eLor
reor
S50
¢0°S8
926°58
£8°98
88°.8
95°001 8

98901
rO'6LL >

60221\

PSOZL m
82'621

9t"0EL .\
€0'GEL

s8t'Lrl
98’ ¥l
69°EVL
LLSYL
o8l
6.L°ESL

Signature SIF VIT VELLORE

5d

5d

0 ppm

carbons

C-i
20

p-cymene aliphatic

C-h|C-a

40
27

60

80

carbons
C-c,C-d,C-e,C-f

100

p-cymene aromatic

120

Ligand carbons
1
160 140

180

200




5d’

Signature SIF VIT VELLORE
RBIZ-17(B)

(>

(<O

Current Data Parameters
HAME B

o g fos]
g M g EXENO [
BH 1 PROCNO 1
0w w
F2 - Acquisition Parameters
\ / | Date 20170205
Time 13.04 h
INSTRIM spect
PROBHD  I108618_0505 (
H-10 PULPROG 2g30
H-9 ™ 65536
SOLVENT oeL3
NS 64
i 2
S 8012.820 Hz
PIDRES 0.244532 Hz

4.0894465 sec
195.6

A

- i i
prcymene aromatic i §2. 400 ugec
IE £.50 usec

I 1 1 1 1 1 L—pmt,—/ons TE 299.0 K
8.4 8.2 8.0 7.8 7.6 pPpm %0 l.ooooauug sec
‘ | . 1l . : " SFOL wo.zsmtg MEz

HOC1
Ispropyl gr. L 14.25 usac
o PLWl 14.00000000 W

Methyl gr.CHg|| CHs protons

F2 - Processing parameters

i Hei sI g5536
protons H-i,H-j 5 4002580338 Mz
WOW m
s 0
18 0.30 Bz
. @ 0
p-cymene aromatic B 1.00

protons

-a

H
H-c,H-d,H-e,H-f
H-h
\

I\
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5d’

Ru p-cymene aliphatic
Cl/C o ; carbons
a_P 9 (h
d f i p-cymene aromatic
carbons

Ligand carbons

~

| | T | | |
200 180 160 140 120 100 80 60 40 20 0 ppm
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Signature SIF VIT VELLORE
RBIZ-18

-9,
BRUKER
(O

Meth T H 10 ©
CHCI; ethoxy gr- H.13 5_N 9
CHj3 protons 2 78/ \ o
oM g T 2 g g N @ =] MW 13 7 \ / CI
I~ 1D N o N 1D =] 0 3 N N
QEIE NGO sy o e H;,CO™° 7 o2 T
| Sy S S [ S M~ M~ i?/ Br| me & mem
u EXEND m
ANVZERY Y A Y cl—, | B :
H-4 i N : FZ - Aoquisition Paramaters
H-9.H-10 H-1 H-11 H-2 a2 9 ¢(h Data_ 207022
’ d f i INETRIM P
p-cymene aromatic e oo HaLE deb il
protons ™ P
— SOLVENT £ocl3
.53 64
Water e s
T T T i ™1 Methyl gr. HH Jitlhn w
RS 199.6
T.g ?.8 7.7 7.6 ?.5 7.4 7.3 7.2 7.1 7.ﬂ Ppm C:H3 protons |Sopropyl ar. g: ig_ﬁagg 3:;
L. — \%‘ N ) L\w, Hea CHj protons go mmgggog i
¢| N ol |e - Hel Hi P01 400, 2604716 Mz
all i k] [ s = b KUC1 i
' P 14.25 usac
BLHL 1¢.00000000 W
p-cymene aromatic £2 - Procassing pazmmstars
protons ¥ 400.7580338 MEz
WIH B
=0
1B 0.30 Bz
@
H-c,H-d,H-e,H-f ‘ x 100
NH-proton |
H-h
Jl Ju_) U k
T T T T T T T T T T T T T T T T T T T
i5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 ppm
) DL J L )| J
\ A e AN A A 25
0 [Blalo|noaaRs] (o Ll (o) o
3 BMGeRNgeE = Bl
e (Y1 B P ) P P v-:lv-iv- o |olln o
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5e’

DO TLOLONOrTONORNONOONDDOONLOrOXOVOM
ORULITNOXTNOLONOCOORNODNLDLIIMNDMNMNOD =M
TOOROROITTNMNOCOORMRTTINNDORQROONOD OO BRUKER
SOMMMMMMMMEEMMMROOULUODUOUOULOLDOANANANANNNANNTOO LN
Methoxy gr. .13
CHCl3 CHjs protons
o E = D lég Q 0o - < Q
I~ T NO 3/l Ty) =] iy & H CO
OO~ Ll ] o oo 3 . 8 current Data Paramators
e e B ol 4 Al SakE ey
[ N S S A M~ M~ M~~~ C(?m” 7,
A\VZRY4 Wil ol W e 1
F2 - Acquisition Paramatars
H-1 Data_ 20170221
H-4 CI/ Time 20,35 h
H-11 i INSTRIM spact
H-3 b 9 FROBHD  Z108618 0505 (
-9 H- a h FULFROG 30
H-9,H-10 f ™ ﬁiglﬁ
d f 1 SOLVENT oe13
NS 64
DS H
Water o 8012820 Hz
FIDRES 0.244532 Hz
Vet g BT e
CHj protons oW £2. 400 usac
Isopropyl gr. _cymene = i K
T T T T T | CHj protons la)ro?’lnatic gﬁa 1. unoooooo sac
H-a
807978 77 76 7574 73 7271 7.0 69 Ppm H-LH-j protons L 4002604718 13z
I | | | ’ PL 14.25 usac
[ PIN1 14.00000000 W
‘I\;":‘ F2 - Procossing paramotors
Y s1 65536
T B3 400.2580338 Mz
p-cymene aromatic :sm; [ .
B 0.30 B
protons = . 2
I 1.00
H-c,H-d,H-e,H-f
NH-proton
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 ppm
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5f

Signature SIF VIT VELLORE
RBIZ-19(A)

0.798
0.783

0.763

Iy]
0
2
(=]

Current Data Parameters
HAME

04-01-17
EXPNO
PROCNO 1
F2 - Acqu:lalticln Parameters
Date_ 20170205
Time 11.26 h
INSTRUM spe
PROBHD Z108618_0505 (
PULPROG Zg30
65536
SOLVENT CDC13
NS 64
os K4
SWH £012.820 Hz
FIDRES 0.244532 Bz
4.0894465 sec
RG 199.6
oW 62. 400 use:
DE 6.50 use:
J . ! : : ; ) : p-cymene aliphatic o 100000000 mc
Do 1
BG 84 82 BD 73 76 ppm protons SFO1 400. 2604716 MHZ
%(_/ NUC1 1m
Y, L J \ k PL 14.25 use
- co (.D Lﬁ m Isopropyl ngH3 PLW1 14.00000000 W
q f\! C\! f"-! O. protons F2 - Frocessing parameters
™ - L 3] - Methyl gr.CH3 H-i,H-j L b5 2iapse s
i protons ’ oo 5
p-cymene aromatic H-a 1= 0.30 B
protons Water = ’ 1.00
H-c,H-d,H-e,H-f H-h\ bﬁ
L] 1 1 1 1 1 ] 1 ] 1 1 L] 1 1 L] L] ] 1 L] ]
i5 14 13 12 11 10 9 8 it 5 4 2 1 0 -1 -2 ppm
— — ) e
(| W] m|[O[n| DO | (=]
o|N|qlm|o| o|o|o|e 1 Y
==l = = =] =] (=11 [}
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Signature SIF VIT VELLORE

RBIZ (5F)

p-cymene aliphatic
carbons

p-cymene aromatic
carbons

Ligands carbons
g

140

ppm

100 80

120

180 160

200
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5f'

8.503

8.401
8.384
8.203
8.180
8.153
7.760
7.734
7.716

7.576
7.553
5.884
5.869
5.828
5.793
5779
5.694
5.679

5.814
2.544

"=2.385
= 1.696
0.891
0.875
0.858
0.824

L o)

LS

Currant Data Paramatars
HAME

04-01-17
E{FND T
253 288 332 23 o a5 :
-
nITM Ner NN~ D0 23 e
0 oW Dww [ Sy S A Tim 10.53 h
3 INSTRIM spact
I \, \I / \l( \, FROEED 108618 0505 |
PULPROG 30
H-10,H-4 4 ™ §5536
CHCI; S0k e
H-1 15 2
- SRE 012,820 Hz
H-g H'3 FIDRES 0.244532 Hz
H-11 AR 4.0894465 =ac
RG 199.8
il 62.400 usa
IE 6.50 usa
TE 298.B K
D1 1.00000000 sac
panli) 1
SF01 00.2604716 MEx
i H NUC1 > X 1B
p-cymene aliphatic -+ i e
T 7 T T r : protons PLHL 14.00000000 W
N F2 - P it ta
86 84 82 80 78 m GO
- i . a s pp Isopropyl gr. SF 400.2580098 Mz
CHj protons i -
p-Cymene aromatic Hei.H-i = S
Methyl gr. k]
protons B 1.00
CHg protons
H-a
H-c,H-d,H-e,H-f Water
H-h\ b
1 1 1 1 1 1 1 1 L| 1 1 1 1 1 1 1 1 1 1 n
%5 14 13 12 11 10 8 8 7 6€ &5 4 3 2 1 o -1 -2 ppm
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SIF VIT VELLORE

nature

on -

£
o
e P
=
©
|m. — o
= 0
am L
[}
2. &
o5 -
>
9 I
Q
<
=
o
= =]
T [ O
m o
S
o6
=)
o) 15
c o
O ®
E° i
>
P_u (=]
2 E
— - -
'
&
® [
Y- m [T} L
v
Q o L
T
k-] (@) L=
o —
c
© I
2 —
- — &
—
=
— oD
-
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od
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TH NMR of ligand 3g

Slgnllure SIF VIT VELLORE
SBP

8.230
8.310
8.096
8.075
7.969
7.950
7.T6
7.697
7.678
7.572
7.552
7.537
7.518
7.498
7.454
7.436
707
7.259

|

——8.330
T—-8.310|
_——8.096
- 8.075|
_—T7.969
7950

7716

7697

|

T T T T T T T T T T T T
84 83 B2 81 80 79 7B 77 76 75 74 73

12 )

[=]
=
-

=]
<
-

]
S
-

)
=
e

ppm

Water

L)
BRUKER
o)

Current Data Parameters
MNAME 5BP
EXPNO 3
PROCNO 1

F2- Acquisition Parameters
Date_ 20170801
motaum 2 oper
apect
PROBHD  7108618_0505 (
PULPROG 230
65536
SOLVENT [Hi ]
[}
2
B012.820 Hr
0244532 Hz
40804465 soc
1806
62.400 usec
6.50 usec
20885 K
1mmel sac
mmﬁms MHz
1

14.26 usec
1400000000 W

meetars

583

SWH
FIDRES

ﬂﬂg ;Rggﬁﬁmﬁiaz
E%
=
F

(=]
2
i

8854

g
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Signature SIF VIT VELLORE

RBIZ-22
rwwwcorNNmmmmnvwhcrmmrgcmgmpcrv
D= NNOOMNN -~V rOQOTONTONrOMLWLOO
MO CRANRENNLVITIINITINMNDNORD ~O AN
WOOOMMMMMMMMNRMMRERRERDODDDONNNANNN" ™™
= < = (=N =]
M - D~ W
0o e a9 -
0w QO MM M~ I~
p-cymene aliphatic
\ protons
I 1 | | 1 | | I I 1 H-a H-i,H-j
83 82 81 80 79 78 77 76 15
[ | | (
: Water
CHC|3—> p-cymene aromatic
protons
H-c,H-d,H-e,H-f
H-h

Current Data Paramaters
NAME RE

EXFHO
PROCHOD

12-22
58
1

FZ - Aoquisition Paramoters

Data_
Tima

IHITRIM

FROBAD
PULPROG

bit]
SOLVENT

00
SF0L
FUCL
3]
PINL

20190119
3

spact
E10B618 0505 |

zqg30
65?35
CDC13

64

2

2012, g20
0.244532
4. 0B3QdES
175.97
62,400
6.50
316.0
1.00000000
i

h

B
Hr

sac

uze
usa
K
T

400. 2604716 Mz

14.00
16.00000000 W

usa

FZ - Processing paramaters
31 65536

3F
WIH
38B
1B
GB
BC

15 14 13 12 11

400.2580096 Mz
EM

0.30

1.00

Bz
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Signature SIF VIT VELLORE
RBTZ

Current Data Parametars
HAME Dr.PP100120
EXPHC 2
PROCNG 1

F2 - Acquisition Paramotors
Data_ 20200110

. . Ting 4.12 h
p-cymene aliphatic INSTRIM spact
PROBED 1108618 0505 (
carbons PULPROG zgpga0
™ £5536
SOLVENT DMSO
s 2000
DS
SWH 24038.461 Bz
FIDRES 0.733596 Bz
p-cymene aromatic a’g 1-3‘?;‘;92 i
carbons oW 20.800 usec
DE 6.50 usac
TE 297.T K
D1 2. 00000000 sac
D11 0.03000000 sac
™0 1
5701 100. 6550186 MHz
WUCL
PL 9.0 usec
. PINL 52.00000000 W
Ligand carbons 5F02 400. 2556010 Miz
wocz 1
CPOPRG[2 waltz1g
PCEDZ 50.00 usec
C-3,C-2 PIN2 16. 00000000 W
PIH12 0.38716000 W
c g’c 4 PIF13 0.1%9474000 W

F2 - PIOCGS51Ng Paramaters
85I 32768

aF 100. 6449542 MHZ
WIW EH
358 0

LB 1.00 Bz
GB 0

BC 1.40

= |

| | | | | |
200 180 160 140 120 100 80 60 40 20 ppm
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Signature SIF VIT VELLORE

RBIZ-21
OrONOONONTONN NN~ r T ODNOWLNO m
NOOOrORLMRNrOTNONCOMNONRLOND ©NO
NNOoaRKgeonnuannadssadooolgondy BRUKER
DODOMNMMNMNMNMNNMNNMNNMNNMODDOD NNNNNN - = CN
@
or oN OO NOTONONNOWY 1
[Ty W) (== ] - MO~ OWN TN 2
o ta (= =] Cl,‘: I~ L:_) (14] Lb n I.;‘? ™ C“ ™ &) %:émt Data Pazgﬁ:ga
0w w 0 el el el 3 Cl EXPHO 40
\/ VA AN Y o Water oo 1
F2 - Al:qu].a].t].on Parameter
H-9 H-10 A1 p-cymene aliphatic 7ige- e
- - - TRSTRIM t
H-4 H-1 protons PROBED mssia_ogﬁct
- BULPROG 30
H 2 D 5?5136
SOLVENT CDC13
H H H3 [
H-i,H-j D8 2
H-a E 2012.820 Hz
FIDRES 0.244532 HZ
AQ 4.0894465 ze
RG 199.6
T T T T T T T T T T T s e
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B TIC of +Q1: frem Sample 1 (Ash Series-C1) of Ash Series-C1-Q1-POS.wiff (Turbo Spray)
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ESI-MS spectra of complex 5a
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ESI-MS spectra of complex 5¢
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M TIC of +Q1: fram Sample 1 (Ash Series-C3) of Ash Series-C3-Q1-POS.wiff (Turbo Spray)
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ESI-MS spectra of complex 5e
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W TIC of +Q1: from Sample 1 (Ash Series-C6) of Ash Series-C6-Q1-POS.wiff (Turbo Spray)
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ESI-MS spectra of complex 5g
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Intensity, cps
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TIC of +Q1: fram Sample 1 (Ash Series-C8) of Ash Series-C8-Q1-POS wiff (Turbo Spray)
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ESI-MS spectra of complex 5h
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
319.08[M+H]*

B TIC of +Q1: from Sample 1 (Ash's Series_BTZS-3b) of Ash's Series_BTZS-3b-Q1-POS.wiff (Turbo Spray) Max. 5.668 cps

5.5e8

5.0e8

4. 5e8

4.0e8

3.5e8

3.0e8

2.5e8

2.0e8 0.57. 066 "° 084 093 1.03 1.10 1.21 2.082.10.2.12

Intensity, cps

1.5e8
1.0e8
5.0e7

0.0 - -
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 22

Time, min
B +Q1 1553 to 1.604 min from Sample 1 (Ash's Series_BTZS-3b) of Ash's Series_BTZS-3b-Q1-POS wiff (Turbo Spray) Max. 7.4e6 cps

7.4e6 319.2
7.0e6

159.2
6.0e6 174.4

5.0e6
4.0e6 |

3.0e6 4

Intensity, cps

_— | 1204
2.0e
‘ 279.4 597.7

| 1080
1066 | 98.0 1800 |2 o 357.5 432.4_445.8
44.4 |
1103.2] Jr?{ 1791 256.8 (293.1 : |
0.0kl WLJLJ‘\ .~f ey e LL Ul -BITB"\“,__\- sl - o e g
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z, Da

4626
{ @ 5208 557.5 1 637.7 55?‘6
u«& A b, L\ LY =
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
317.09[M+H]*

ESI-MS spectra of complex 7g2
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B TiC of +Q1: from Sample 2 (Ash's Series_BTZS-1a) of Ash's Series_BTZS-1a-Q1-POS wiff (Turbo Spray)
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D1 ZW soc m ﬂu.sf!lgwm
's‘:'\l::s 162.0193069 MHz - faaih s
P1 14.50 usec F2 - Processing parameters
e & wasiesoes ke
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s 3274 L]
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ssB o PC 1.00
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31P and "°F NMR of complex 812

TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
621.01 [M*]

W TIC of +Q1: from Sample 1 (Ashs Series_RPBTZS-4a) of Q1 Scan_Ashs Series_RPBTZS-4a_Q1_POS wiff (Turbo Spray) Max. 1.4e9 cps.
1.4e9
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ESI-MS spectra of complex 812
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Signature SIF VIT VELLORE
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F2 - Processing parameters
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r':
o
TH NMR of ligand 713
g?lnatum SIF VIT VELLORE
e G
8 GREeRN2833388888 98 . BC.'><_‘)R
5 riE 2985308 RNEN NS b
T TRREERNNN | e 7 e oo g
| TEREERR g | e
PROCNO 1
;3-_5_ 1
'II'Ill i 7.43n
PROBHD mm‘s_nms{
P Z|
TD
SOLVENT
NS 512
DS 4
SWH 24038461 Hx
FIDRES 0.733506 Hz
AQ 1.3631488 sec
RG BE.69
oW 20.800 usec
DE 6.50 usec
TE 3068.9 K
D1 200000000 seC
[+11] 0.03000000 seC
TDO 1
BFn 10065501 86 MHz
NUC1 13C
M 9.80 usec
PLW1 58.00000000 W
SFO2 4002596010 MHzZ
NUC2 1H
CPDPRG[2 wakz16
PCPD2 90.00 usac
PLW2 16.00000000 W
PLW12 0.387 16000 W
PLW13 0710474000 W
fuz-mﬂ s
BF 100.6449542 MHZ
EM
8388
LB 100 He
GB
PC 1.40
| L .L.||.Il.lh||l . | .
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

13C NMR of ligand 713
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
365.04[M+H]+

™ TIC of +Q1: from Sample 1 (Ash's Series_BTZ5-5a) of Ash's Series_BTZS-5a-Q1-POS.wiff (Turbo Spray) Max. 4.8e8 cps.|
4.8e8
4.5e8
4.0e8
3.5e8
3.0e8

2.5e8

Intensity, cps

2.0e8 078
0.14_ 0.19 0.29. 033 086 0.95 2.00.2.02 209 214
1.5e8
1.0e8
5.0e7
L4

0.0
0.2 0.4 LK 0.8 1.0 1.2 14 16 18 2.0 2.2

Time, min
W +Q1: 1,603 to 1.634 min from Sample 1 (Ash’s Series_BTZ5-5a) of Ash's Series_BTZ5-5a-Q1-POS.wiff (Turbo Spray) Max. 6.566 cps.
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6.0e6 156.8 1742
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2686 l 3445 3886 .,
| 1245

1 | 279.4. 3007 3838 | 4768
1.0e6 11 374 |
1 I -"51-4 2123 25‘5 Ez‘.” 3244 BSTB | 4165 4625 daos *°1 S
ooﬂAl”&lﬁk 1 TR ..J._\.‘._A.L\.LLA.L‘. ke e de R o e, b L Lt e e e e g
100 150 200 250 300 350 400 450 500 550 800 650 700 750 800 850 200 950 1000

ESI-MS spectra of complex 713
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TH NMR of ligand 8I3
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28 Bg'l?lg;)ﬂ
93IRYcSS B R Signature SIF VIT VELLORE gc ()
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PROCNO 1 F2- Acquisition Parameters
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SWH = . A OJ‘W sec
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ow 7 BDO usec 3083 K_
!IIEE 6.50 l‘mc 1.001»‘01”0..1:
oY "":‘ sec o shyraa e
Fo1  1s20783088 Miz
NI|.IC| m%:" ;-AJEIlmnw
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F2 - Processing parameers
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31P and °F NMR of complex 8I3
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
635.03[M*]

W TIC of +Q1: from Sample 1 (Ashs Series_RPBTZS-5a) of Q1 Scan_Ashs Series_RPBTZS-5a_Q1_POS.wiff (Turbo Spray) Max. 1.2e9 cps.

137 141
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1.8e7
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0.0

LC-MS spectra of complex 8I3
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Current Data Parameters
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TH NMR of ligand 714
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13C NMR of ligand 714
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
356.99|[M+H]*

B TIC of +Q1: from Sample 1 (Ash's Series_BTZS-6a) of Ash's Series_BT2S-6a-Q1-POS.wiff (Turbo Spray)

Max. 6.1e8 cps.|

6.0e8

5.0e8

4.0e8
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Max. 6.5e6 cps.|
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ESI-MS spectra of ligand 714
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31P and "°F NMR of complex 814
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
626.98 [M*]

W TIC of +Q1: from Sample 1 (Ashs Series_RPBTZS-6a) of Q1 Scan_Ashs Series_RPBTZS-6a_Q1_POS wiff (Turbo Spray) Max. 1.3e8 cps,
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ESI-MS spectra of complex 814
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13C NMR of ligand 715
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F NMR of ligand 715

TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
341.02[M+HJ*

ESI-MS spectra of ligand 715
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e B S
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3P and F NMR of complex 815
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
611.01 [M*]

W TIC of +Q1: from Sample 1 (Ashs Series_RPBTZS-7a) of Q1 Scan_Ashs Series_RPBTZS-7a_Q1_POS.wiff (Turbo Spray) Max. 1.4e9 cps.
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
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633.01 [M*]

W TIC of +Q1: from Sample 2 (Ashs Series_ RPBTZS-13a) of Q1 Scan_Ashs Series_RPBTZS-13a_Q1_POS.wiff (Turbo Spray) Max. 1.3e9 cps.

1.27e9 052

1.20e9 -
1.00e9 -

8.00e8

063 112
02 0.30 042 e 148 156 169 179 183 195

0.
6.00e8

Intensity, cps

4.00e8 -

2.00e8

»
0.00 . . . . . .
0.1 0.2 03 04 05 06 07 08 0.9 1.0 15 12 13 14 15 18 1.7 18 1.9

Time, min
+Q1: 0.787 to 0.857 min from Sample 2 (Ashs Series_RPBTZS-13a) of Q1 Scan_Ashs Series_RPBTZS-13a_Q1_POS.wiff (Turbo Spray) Max. 6.1e6 cps.

158.0
6.066 - 1761

1%1,3
5.0¢6 137.4 318.1
[

| 2153

Intensity, cps

2924 309.4
|

|‘ 241.1

263.4 277L | 3445 e

il 3 4 3554 ‘- iis 5971 g3z

\ngfﬁ b L A g [ (4785 56169893 0 ) G7igeees 7387 7965 T
S T T e e P e s e

miz, Da

11302 14’1_
|

Syl

100 150

B +Q71:0.767 to 0.817 min from Sample 2 (Ashs Series_ RPBTZS-13a) of Q1 Scan_Ashs Series_RPBTZS-13a_Q1_POS.wiff (Turbo Spray), Centroi... Max. 5.7e7 cps.

1.7e6 4
1.6e6
1.5e6 1
1.4e6

1.3e6 1
12e6
1.1e6 4
1.0e6

9.0e5

8.0e5

Intensity, cps

7.0e5

6.0e5
5y 633.8

5.0e5
4.0e5

3.0e5

6355
i 63256
6311 | 6347 837.5
1.0e5 830.5..

614 616 618 620 622 624 626 628 630 632 634 636 638 640 642 644 646 648 650 652 654 656 658

miz, Da

ESI-MS spectra of complex 819

99



Quinoline Series

7.837
(~7.933

T

7.7

|
._._.._.___AH!L‘VL.MJ.‘E“ |

7.

T.752
A~7.735
o T.Ta2
W T.721
V7701

7.681
—7.556

e

i

.

N

T T L
85 B84 83 82 84
x__|g_,.-:
o

8.0

T T T
T8 T8 TT

1.08

T
L

=

540
A

Water | Grease

LA

3 2 1

TH NMR of ligand 10a

100




gi nature SIF VIT VELLORE

=11
o ~FO ST~ O ONTT T OO Q@D
EE8SRE-S8E882828888 - ®
c‘;oﬂﬁjoﬂ‘iﬂddﬁr—l‘lﬁl‘ﬁh—‘l‘-‘fl‘-‘h—'ﬂ:h
CaL e S
= e—
Current Data Paramesers
e
~ o
; EgEsgicaggyEigsas | - -
7\ el e L e I
| i
/ . Tl LN SR T N oM et
Cl N N PROBHD Z108618 DS05 {
PULPAOG 2630
O 65636
r J SOLVENT cocKs
NS 64
DS 2
l ” | M SWH B012.820 He
U LII]LJ W FIDAES  0.3saS3oH:
)T, S dh m__nd/ £ e BG 1996
oW 62400 usec
T T T DE 6.50 USac
8.4 X TE MAIK
| Fi D1 1.90000000 sec
fa] [(m] | SFO1  4D0.2604716 MHz
33 ﬁ el 1425 Usec
i) PLW1 14,
;‘IE— Proce ssil rameErs
SE 5002580100 MHZ
w [5
SSB 0
La 0.30 Hz
e
PC 1.00
' ~ lethanol
. e, A
T T T T T T T T T
11 10 9 8 T [ 5 4 3

1.37)F
1.23F
116/

1,00
1.50%
107

TH NMR of ligand 10h

101




H and 3C NMR of complex 11a-11n
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WIW M
358 0
1B 1.00 Bz
@ 0
EC 1.40
’ I L I L I : T 2 I J T : I d I I : I I :
200 180 160 140 120 100 80 60 40 20 0 ppm
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o777
0.734
0727

T
0
™
o

9.238
9.218
8.417
8.396
7.890
7.870
7.700
7671
7.651
7.635
7.408
7.374
7.351
7.334
7317
7.201
5725
5.619

o
I~
o o
3"l |

“**EﬁﬁﬂﬁQGéﬁéﬁﬁﬁﬁ”

Re ot SRSRLB8RES , -
NN T M QoM ©W©OCTMMO
oo W r-r-h-h-h-r-h-r-r-'h-Fs
\/ \/ NN N\ R
H-14.H-9 H-13H-12,H-1

H-11 ’ pole i

H-10 H-4,H-2 a h
d f

ﬂ p-cymene aliphatic

protons

92 90 88 86 84 82 80 78 76 ppm

Methyl gr.CH; protons

U
BRUKER
o)

Current Data Paramctors
HE

Dasktop
EXENO 13

EROCHD 1

F2 - Acquisition Paramstars
Date_ e 2017020

Tima B.1T h
INSTRIM spact
PROGED  Z10B618 0505 (
PULPROC zg30

m E5536
SOLVENT CDC13

Ha 16

D3 2

SHH 8012.820 Bz
FIDAES 0. 244532 Ez
AL 4. 0854465 sac
RC 143.73

] E2.400 usec
[IE £.50 usoc
IE 98.5

oL 1.00000000 sec
ma 1

8Pl 400. 2604716 MHz
HWOC1 1H

P1 14.25 usec
PIH1 14.00000000 W

FZ - Procmssin ramotors
1 g pﬂSSSJE

- o © I~ s 400, 2580340 MEz
Q 0 L - e H-a L o
> o 0 - g 0.30 Bx
p-cymene aromatic Isopropyl gr.CH; protons & ! e
protons H-i H-j
H-c,H-d,H-e,H-f H-h
I I I 1 I I T 1 I I 1 | I 1 1 I 1 I
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
= [S|o|=]D 15)] =) [{s] kg [Ty =]
™ =N Ml = ) (5] fop]
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162.39
159.93

152.31

14897
148.36
141.87

rFrNO OO0 =00
NQOONANONORBANBLO
N0 NOOYoXRNVYAN
MONNNNNNr-OO QB
Lot ol B B T T e 0w w0

p-cymene aromatic
carbons
%{_/

Ligand carbons

C-14,C-11,C-12
C-15,C-9

40.33
4012
39.91

39.70
39.49
39.29
30.44
22.15

40.54

p-cymene aliphatic
carbons

21.95

18.33

|
200

|
180

e g me
160 140 120

|
100 80

\
20 0

ppm

(<)

BRUKER

(O

Curzrant Data Farameters

HRME l‘i!ltof
EXFNO 2
FROCNO 1
FZ - Roquisition Farametars
Data 20200216
Timg 4.08 b
FROBED  Z10B618 I]Sg.S

gpgil
™ E553¢
EOLVENT OWED
HE 2000
oz 4
EWE 24033, 461 Bz
FIDRES 0.73359¢ Bz
RQ 13631488 sar
EG 199.¢
oW 20.800 usac
DE 6.50 usac
TE WEE
oL 2, 00000000 saec
Dl 0.03000000 sac
o0 1
EFOL 100.65501B¢ MEz
WOC1l 13c
Fl 9.80 usac
EL¥1 5800000000 W
EFOl 4002596010 MEz
wocd 18
CEDFRC[2 waltzlé
FCPD2 90.00 usac
PLWl 16. 00000000 w
PLN1l 0. 38726000 W
PLN13 0.19474000 W

FZ - Processing paramatars

BL

EF 100. 6449542 MEz
WOW EM
EEB 0

LB 1.00 Bz
CE 0

EC 1.40

11K’
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Signature SIF VIT VELLORE

B%ﬂ

Current Data Parameters
HAME

RBIZ-5
4
2

F2 - Acquisition Parameter:
Dat 2017

RBIZ-5
OO rrdOoONNOONANLUNTFrTNONOTNOVROO T
Or-r0O0RNORLUMNORLOrorlNOOTAN~ONNO®
NNTNOARMNOOOITNOONNNONOEQEQOMNNNNIN
OOWONMMMNMNMMMMMMMMRODOLDNNNNNNNNOO
. Lt
%mﬂéaégﬁgﬁaugﬁﬁ%égkjVééﬁﬁﬁﬁﬁf
© © ~© TrOONNG ©OWNWN~
o -0 ONNONIO® ONDO =
o N T M VNOMNMNOOO TOMN®
oo ©®© [l T e i e e e
PROCNO
\/ \/ MRy SN =
- H-13,H-14 -
H-10 H-A1 3 Hé  HAH3 i
PROBED
PULPROG
™
I N NA . E
NS
Ds
SWH
1 | | 1 1 1 1 | | 1 1 ;énm:s
9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 78 7.6 7.4 ppm %
1 i i bl
CHCI; =
p-cymene aromatic ) : %0
protons C € e s
H-c,H-d H-e Hf p-cymene aliphatic protons B
H-a H-i,H+j e
SF
WOH
538 o
LB
GB o
{ J‘ H-h BC
15 14 13 12 11 10 % 8 7 b6 5 4 F 2 1 0 == ppm

pe
Z1086€18 0505 |
zq30

0208
B.17h
spect

65536
CDCL3
16

2
2012.820 Hz
0.244532 Hz

4.0894465 ze
143.73
62.400 us

6.50 us

298.5 K

1.00000000 ser
1

400.2604716 ME:

14.25 usl
14.00000000 W

F1 - Processing parameters
65536

400.2580338 ME:
EM

0.30 Bz

1.00

11K’
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Signature SIF VIT VELLORE
11k

(<D

Current Data Parameters

1
F
3
4
p-cymene aliphatic
carbons
%(_/
d f J
p-cymene aromatic
carbons
Ligands carbons
C-14.c-11,C-12
c-15,C-9
C-16 c-10
e ols © s © s e il E e ol T C e ¢ L o
200 180 160 140 120 100 80 60 40 20 0 ppm

HAME Dr.EBP160220
EXPNO n
PROCKRO 2

F2 - Rcquisition Parameters
Date_ 20200216
Time 4.08 h
INSTRTM spect
PROBHD  Z108618_0505 |
PULPROG zgpgil

TD BG536
SOLVENT DM30

N3 2000

Ds 4
SWH 24038. 461 Bz
FIDRES 0.73359¢ pz
AQ 1.3631488 sec
RG 100.6

DW 20. 800 use
DE 6. 50 use
TE 2018 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 100.6550186 MEz
NUCL 13c

Pl . 80 use
PIHL 58. 00000000 W
3F02 400.2596010 muz
Nuc2 1B
CEDERG[2 waltzlé
PCPD2 90. 00 use
PIN2 16.00000000 W
PIN12 0.38716000 W
PIN13 0.19474000 W
F2 - Processing parameters
81 2768

SF 100.6449464 Muz
WIW M
S5B ]

LB 1.00 B2
GE 0

BC 1.40
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tr0L0
ELLO
L2L0
0ELD
68G°L
s0EZ’'c
oge'c
6EETT
8ge'2c
c0€E’e
205°S
LE2S'S
S6S°S
0L9'S
L£S9°S

FDN.NW
80E°L
8CE°L
o6t L
cls'L
166 L
SL9°L
EE9° L
e1L8°L
cEBL
£898°L
SL8°L
6EG™L
ckre'8
£9e'8
c8E'8
rov'8
rLL8
S6.L°8

8087 L ~_
geeL—

062
IS 2
16572

SLoz—>

EE9 L i

p-cymene aromatic

protons

pPpm

76

Methyl gr.CH; protons

H-i,H-j

!

Isopropyl gr.CH; protons

a

,l

p-cymene aromatic

H-h

protons

JNH-C,H-d,H-

EL8 L
2E/L X
€S8 L w

G282
6E6°L >

ee'8 —_
€928 —
c8E'8 ~_
rotr '8 —

PLLE ~_
S6.°8 —

H-14

H-10

H-11

78

86 84 82 80

8.8

|

ELL

00°0-

ppm

uy

1
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1
2
3
Br "
p-cymene aliphatic
carbons
%(_J

p-cymene aromatic
carbons

Ligand carbons

C-14,Cc-11,C-12
C-2,C-15

o ol ® e ol ol ® ool © n® h F e © T o O
200 180 160 140 120 100 &0 60 40 20 0 ppm

(<)
BRUKER
»a

Current Data Parameters
HAME

Desktop
EXPRO 14
PROCHO 1

F2 - Acquisition Parameters
Date_ 20200215

Time 22.06 h
INSTRIM spact
PROBED  Z108618 0505 (
PULPROG 7gpg30

D 65536
SOLVENT DMS0

iH] 2000

D3 4

HE 24038.461 Hr
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 199.6

OH 20.800 usec
LE 6.50 usec
TE 297.6 K
Dl 2.00000000 sec
DIl 0.03000000 B2¢
0 1

SFOL 100.6550186 MHZ
KuCl 13C

Pl 9.80 usec
PIA1 58.00000000 W
3F02 400.2596010 MHz
Kuc2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PIA2 16. 00000000 W
PIN12 0.38716000 W
PIR13 0.19474000 W
F2 - Processing parameters
85I 32768

i 100.6449542 MHz
WIH EM

358 0

1B 1.00 He
GB 0

EC 1.40
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Signature SIF VIT VELLORE

RBIZ-7 (B)

ppm

BROUKER
Lo

c0L'0
LELO
6.0
rELO
9L9’L
ceo e
orro'e
L5072
rLO'E
L6602
j2 Tt
6LS'S
B6CS'S
oLe'Ss
ST9'S
959’5
¢89S
069'S
Loe L
6LE L
c0E’ L
6CE L
(0153 .8
cLS L
rFes L
g 5.2 A
LE9° L
959° L
8L9°L
cLE L
LEB L
LS8 L
LLE L
cr6 L
geee
6SE'8
LLE'B
g26E'8
SLL8
L6L'8

L p-cymene

-¢,H-d,H-e,H-f ;l‘]b aliphatic protons
J -
2 1

0
=3
-

612 L~ o
ZOEL— o+
628 L —

rES L
ZL9 LN ¥
LE9 L — T

959" L —~ D
gio2 E

protons W

Isopropyl gr. CH,
H-i,H-j

6L9

61" L
0t

oll=
=~ l= Water
H-a

Methyl gr.

CH; protons

Ol a0

w G L

|

0N
p-cymene aliphatic
protons

10"
o WMOL
S0
o¢

9

FEZE — I
6528 — T

==l =M=l =]l =]l

LE"

10

LLE8— T
2688 — £

12 11

13

T R | (o ———— e

14

2
3
15

88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 ppm

SLL8—~— S e
LBL G — == :
S
[~]
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p-cymene aliphatic
carbons

Signature SIF VIT VELLORE

11L

p-cymene aromatic
carbons

Ligand carbons

11,C-12
C-9,C-2

C-14,C-
c-10

C-7

ppm

180 160 140 120 100 80 60 40

200

11d
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H-10

CHCl,

F3C 4
H-13,H-12
H-4 H-2 H-1 H-9
p-cymene aliphatic
rotons
Methyl gr. CH, profons
protons

Isopropyl gr. CHy

protons
H-i,H-J

\ H-a

p-cymene aromatic
protons

Water

H-c,H-d,H-e,H-f )
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Signature SIF VIT VELLORE

11b
CONOOUNOMNIONG O ™G W©N
ArigeNAINBSCNACUNRBONDD
rldrOlNOOOONoONTNEg BN
BT TN IO NNANNNr o0 @10 180
rrrrErrETrTETRFErFRFRFrFrFrFET 0000

g
|

j P-cymene aromatic
carbons

— =
C-c,C-d,C-e,C-f
Ligand carbons

C-14,C-11
C-12,C-15

p-cymene aliphatic
carbons
%(_J

C-i,C

C-h

B T al ~ T i e - e
200 180 160 140 120 100 80 60

.
(=]
[2~]
(=]
= —

ppm

11d’
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H-10

CHl,

F.C
3 2
3
H-13,H-12,H-9
H-11
H-14
H-1,H-3 H-4 Water
Methyl gr.
CH; protons
H-a
p-cymene aromatic H-h
protons

H-c,H-d,H-e,H-f

p-cymene aromatic
protons

Isopropyl gr.
CH; protons

Hei)Hej

11d’
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Signature SIF VIT VELLORE
11b

AN r-rhOSRTOoOOBOLONDTAN
ONONBOARNTIQONN-NONOSANNNEOOBROO0O
NdoTrroooonNoorage @O OINORNRBONNGOQ
CONTTTONNNNNN -0 00O TOO0000DDONTD
rFErT e ErT R TR R RN R T R 0000 T TTTONMNNONN
F;C.2
3 p-cymene aliphatic
4 carbons
d f i
p-cymene aromatic
carbons
Ligand carbons
C-13,C-14,C-11,C-12
e C-i,C-j
C-c,C-d,C-e,C-f C-a
C-h
e A ) L U S (| [ L
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters
HAE

EXPHO
FROCNO

Desktop
P2
1

F2 - Acquisition Parameters
Date_ 20200216

Time
IHSTRUM
PROBHD
PULPROG
jur]
SOLVENT
NS

D8

SWH
FIDRE3
AQ

RG

oW

DE

TE

D
D11
00
SF0L
RUCL
Pl
PLAL
EF02
NUC2
CPDFRG([2
ECPD2
PLA2
PLFL2
FLW13

12.12h
spect
Z108618_0505 |
£qpg30
63536
DM30
2000
4

24038. 461 Ez

0.733596 Bz
1.3631488 secC

139.6

20.800 usec
6.50 usec

2335 K
2.00000000 sec
0.03000000 sec

1
100. 6550186 MHz
13C
3.80 usec
58.00000000 W
400. 2596010 MHz
18
waltzlé
50.00 usec
16.00000000 W
0.38716000 W
0.19474000 W

F2 - Prooessing parameters

81
&F
WOH
538
7]
GB
BC

100. 6443542 MHz
M

1.00 Bz

1.40

11e
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DO ONrddro0NOTrUNROANNOIDD
mr-mrmwowgwmoomﬂ-mmhmrv—wrcmw
mrEINKROBANANQEOLLNNON=ONN BRUKER
o 0 hhhhhhhhhmmmmmm NONNT™OO

T0 MOAN QLW mmmsm-—mm
oo noo~ Oro OO
M~~~ Cr 00 == Cowh-h-h-iﬂlﬂlﬂ
0 WO w MMNMNMNNNNN
H-1,H-12
H-13
H-10 H-11 H-14 H-9
p{cymene aromatic
T T T T T T T T
protons
88 86 84 82 80 78 76 ppm N g y
ol i@ I Isopropyl gr.CH,
o o [0 ol o] (o Methoxy protons .
- ol =] |y protor71 H-i,H-j ‘|': j 0.30 Hz
. Methyl gr. > =
p-cymene aromatic CHyproton
protons
H-a
H-h
H-c,H-d,H-e,H-f
I M.LJ 'l

5 ¥4 13 12 1 0 9 8 7 6 5 4 3 2 1 0 1 -2 ppm

11e

124



Signature SIF VIT VELLORE

1
2 Corront Data Paramotors
HAME Daskt:
EXFRO ?E
17 PROCKO 1
MeO"3 P2 - Acquisition Parameters
Data_ 20200110
Tima 12.20 h
IHSTRIM spact
PROBED  Z108618_0503 |
PULPROG zqpgdl
by 65536
SOLVENT IHE0
. 5] 512
i} [}
SHE 24030 461 Hz
. PIDRES 0.733596 Hz
p-cymene aromatic A 1.3631408 mac
G 199.6
carbons i} 20.800 usac
DB 6.50 usac
TE FLII S 1
. i} 2.00000000 sac
p-cymene aromatic D11 0.03000000 sac
00 1
carbons SFOL 100. 6350186 MEz
NUCL 13
13 5.40 usac
PINL 58.00000000 W
: SF0Z 400, 2506010 MEz
Ligand carbons Methoxy gr e i
. CPOPRG[2 waltzlf
carbon atom BCE02 80.00 usae
PIR2 16.00000000 W
c17 BIAL2 0_36716000 W
PIN13 0.19474000 W
P2 - Processing paramatars
8L 32768
F 100. 6449542 MEz
WH |
88 1]
La 1.00 Hz
&) 1]
BC 1.40
I I T I T I I I T I
20 180 160 140 120 100 80 60 40 2 0 ppm

11e’
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Signature SIF VIT VELLORE
RBI7-9(B)

N ONh=FNOUFTTNOCOONDONOOM =1
0O VONrOXNONOONONNDLEINOD
vl Moafrrere00nRO0ENHNLEHDN
B OOGBOOOOONNMNNRNINRNNNNRNHCO
VoSNNSV &=
H-13,H-12  H-4,H-3
H-10 H-11 H-14 Heo
I I I I I I I Methoxy proton
84 82 80 78 76 7-4 ppm H-17 p-cymene aromatic
g L AW Methyl gr protons
3| I b LY A | ) CH, protons Water
. L o Bia B ' H-a | |sopropyl gr.
CHCl, ) CHj; protons
p-cymene aromatic HAH
protons ’
%—/
H-c,H-d,H-e,H-f
H-h
LM W

Current Data Paramaters
HAME

EXFHO 1
PROCHD i

F2 - Aoquisition Parameter
Data_ 20170124

15 14 13 12 11 10 9 8

-~
[=2]
on
=
[
P
—.
=
_'...
ro

Tima .'l 19k
INSTRIM pact
PROBED  Z10B614_ 0505 [
PULPROG zgil
m 65 36
SOLVERT CDC13
HE 2]

D3 2
SHE 2012, 820 He
FIDRES 0.244532 B
AD 4. 0B344E5 5w
RG 199.6
e €2.400 us
0L €.50 us
207.7 K
01 1.00000000 &
0 1
3r0L 400. 2604716 ME
HUCL |
Pl 14.15 us
PLHL 14.00000000 W
F1 - Processing paramstars
81 65536
ar 400. 2580336 ME
WDW M
838 ]
B 0.30 Ez
G2 0
BC 1.00
ppm

11¢’
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Signature SIF VIT VELLORE
RBIZQ(11D)

el =]
NOo
T @
o w
ol o

154.57
149.02
145.30

(>

BRUKER
LD

p-cymene aliphatic
carbons
p-cymene aromatic
carbons
Ligand carbons Methoxy gr.
carbon atom
C-15 C-17
C-c,C-d C-i,C-j
c-2 c-13 c-1 C-e,Cf
C-h C-a
Wl oy manln Sy Conmle % oovimem qunle % flw e dl e oeede ol
200 180 160 140 120 100 80 60 40 20 0 ppm

Currant Data Paramatars
HAME

EXTHD
PROCNO

B
1

Fl - Acquisition Paramaters
Data_ 20200202

Tima T.22h
INSTRIM spa

PROBED  Z10B618_0S505 (
PULPROG zgpgdl

m 65536
SOLVERT DME0

HE 2000

D3 4

SE 24038. 461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 199.6

oW 20.800 usac
0E 6.50 usec
IE 291.5 K

D1 200000000 sac
bii 0.03000000 sac
pl] 1

SFO1 100. 6550186 MEz
HUC1 13

Bl 9.80 usac
PLRL 58. 00000000 W
SFO2 400, 2596010 MEx
HuC2 18
CPDPRG[2 waltzlf
PCEDZ 30.00 usac
PLHZ 16. 00000000 W
PLH1Z 0.33716000 W
PLHi3 019474000 W

81

Fl - Processing paramaters
32768

8F 100. 6449542 MBx
WOH M
338

2 1.00 Bz
G2

BC 1.40

11f
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STF

8.816
B8.795
8.747
B.742
8.463
8.443
B8.341
8.320
B8.186
8.181
8.164
8.159
7.921
7.901
7.874
7.8654
7.686
7.668
7.645
7.622
7.200
5.699
5.684
5.673
5.658
5.634
5.620
5.542
5.528
2.331
2112
2.098
2.082
2.064
2.047
1.541
0.748
0.741
0.731
0.724

N 2 e s

CHCl, Water

EXENO
FROCHD

Tima

INSTRIM

FROEED
ULFROG

p-cymene aliphatic SHE
N

L protons
Y o
Methyl gr. ™

™0

®  Current Dats Paraseters
HAME A

10
1

12 c Fi - Acquisition Parametars
Data_ 20170118

5 b

spact
I108618_0505 (

zgil
65536
CDC13
64

2

BOL2.820
0244532
4.0894465
199.6
62.400
6.50
297.5
1.00000000

Hr
Hr
sac

usc
usec
K

sac

CH; proton
H-a

H-i,H-j

p-cymene aromatic

qul
HOC1

FL
Isopropyl gr.CH; protons ¥

1
400. 2604716 MRz
10

14.25 umeo
14.00000000 W

FZ - Procassing paramcters

8L
5P
WOH
858

L8
212

65536
400.2580334 MRz
5 |

0.30 B=

protons L

%(_J

H-c,H-d,H-e,H-f

5 14 13 12 11 10 9 8 7 6 5 2 ppm

IR

1.00

11f
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oMM -—OMNOOLOLLT-OWN

CNONCOTROTNNNONONONOTIr U mrOOPONTNO -
Y GHOOGOENONGGGRANINN R ROIARNTE
ONTILTNNNNNNNNr 000N UYCCC0RRITN D
- T =TT =TT TR P OTEOYT PR o= T F——'Cﬁ-"cf‘(}t':-“ﬂ:ﬂrr ﬂ(v‘_,r‘"mu‘\—

TR | (7 N

p-cymene aliphatic
carbons

p-cymene aromatic

carbons
%(_J
Ligand carbons
C-6
c-16 lc-13,c-14
c-11

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

(<)
RUKE

Current Data Parameters
HAME

Desktop
EXPRO 18
PROCHD 1
F2 - Acquisition Parameters
Date_ 20200216
Time 2.07h
INSTRIM spect
PROBED  Z10B61B_0505 |
FULEROG zgpgil
m §5536
SOLVENT DMS0
K8 2000
D3 4
SWE 24038 461 Hz
FIDRES 0.7335% Bz
A 1.3631488 sec
BG 199.4
i 20.800 usec
IE 6.50 usec
TE 978k
o 2.00000000 sec
D11 0.03000000 sec
00 1
SFO1 100. 6550186 MEz
KUC1 13
Fl 9.80 usec
PLH1 58. 00000000 W
aro2 400.2596010 MEz
Kuc2 1"
CPDERG[2 waltzlf
BCED2 90.00 usec
PLH2 16.00000000 ®
PLH12 0.38716000 W
PLW13 0.19474000 W

F2 - Processing parameters
81 32768

8F

WDH

88B 0
B

GB 0
BC

100. 6449542 MEz

i
1.00

1.40

111
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8.820
8.799
8.586
8.581

8.458
8.437
8.344
8.323
8.150
B8.145
B8.127
B.122
7.924
7.904
7.884
7.865
7.827
7.804

—8.820

T~8.799

—7.692

=
<
-
p-

ppm

cymene aromatic
protons

NN ro0TO~RNOr-rDONST=T
QNI OORNOTOOLN=O NN
LroeNEN~NRNEEENM Q00
AR ODDDD DD NNNNNN
O,Ne_~s
Tr 1@
D9 4
M~
// Water
p-cymenelaliphatic
. brotbns )
Methyl gr.
CH; proton H-a
H-i,H-j

\

1.533

0.747
0.730

EXERO
FROCKO

(o)
BRUKER
(>

Current Data Parameters
HAME B

3
1

F2 - Acquisition Parameter

6 5 4 3 2

3.03
1.40

7

1 0

6.09

-2 ppm

Date_ 20170119
Time 240 h
INSTRIM spect
PROBED  E108618 D505 |
PULPROG g30
™ 65536
SOLVENT tne13
us 64
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
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Figure S98- LC-MS spectra of complex 11j
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
593.99 [M*]
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ESI-MS spectra of complex 11d

TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
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TOTAL ION CHROMATOGRAM AND MOLECULAR ION (Q1) FOR
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Single crystal X-ray data

Table S3. Crystal data and structure refinement for7I1.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]

R indices (all data)

Extinction coefficient

Largest diff. peak and hole

shelx

C18 H11 CIN2 S
322.80
296(2) K
0.71073 A
Monoclinic

P 21/c

a = 11.565(3)
b = 11.256(3)
c =11.423(3)
1461.5(6) A3
4

1.467 Mg/m3
0.400 mm-1
664

0.150 x 0.120 x 0.100 mm3
2.547 to 33.814°.

a=90°.

g =90°.

-17<=h<=17, -17<=k<=17, -17<=I<=17

42615

5814 [R(int) = 0.0772]

99.7 %

Semi-empirical from equivalents
0.7466 and 0.6349

Full-matrix least-squares on F2
5814 /0/199

1.021

R1 =0.0441, wR2 = 0.0946
R1=0.1269, wR2 = 0.1324
n/a

0.229 and -0.247 e.A-3
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Table S4. Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (A2x 103) for rpbtz. U(eq) is defined as one third of the trace of the
orthogonalized Uij tensor.

X y z U(eq)
C(1) 4925(2) 2398(2) 5073(2) 39(1)
C(2) 4082(2) 1743(2) 5531(2) 42(1)
C(3) 3504(2) 856(2) 4840(2) 43(1)
C4) 3734(2) 577(2) 3713(2) 47(1)
C(5) 4573(2) 1215(2) 3266(2) 46(1)
C(6) 5162(2) 2127(2) 3941(2) 40(1)
C(7) 6229(2) 3802(2) 4974(2) 40(1)
C(8) 6978(2) 4849(2) 5304(2) 41(1)
C(9) 6918(2) 5477(2) 6337(2) 48(1)
C(10) 7644(2) 6443(2) 6599(2) 53(1)
C(11) 8403(2) 6738(2) 5850(2) 51(1)
C(12) 8433(2) 6063(2) 4835(2) 42(1)
C(13) 9282(2) 6298(2) 4032(2) 43(1)
C(14) 10031(2) 7278(2) 4184(2) 59(1)
C(15) 10853(2) 7445(2) 3459(2) 65(1)
C(16) 10951(2) 6659(2) 2575(2) 58(1)
c(17) 10208(2) 5693(2) 2406(2) 59(1)
C(18) 9388(2) 5515(2) 3128(2) 51(1)
N(1) 5543(1) 3350(1) 5641(1) 43(1)
N(2) 7708(1) 5126(1) 4561(1) 42(1)
S(1) 6212(1) 3106(1) 3602(1) 46(1)
Cl(1) 2413(1) 57(1) 5367(1) 63(1)
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Table S5. Bond lengths [A] and angles [°] for 7I1.

C(1)-
C(1)-
C(1)-
C(2)-
C(2)-
C(3)-
C(3)-
C(4)-
C(4)-
C(5)-
)
)
)
)
)
)
)
)
)-

DN -

N
S— N N S S SN

_— N AN AN AN S/~
B w

—~
—~

(S RGN
~—"

oo B
_m N O~ T~~~ ~— ~—

(22}

C(5)-
C(6)-
C(7)-
C(7)-
C(7)-
C(8)-
C(8)-
C(9)-
C(9
C(10)-
C(10)-
C(11)-
C(11)-
C(12)-
C(12)-
C(13)-
C(13)-
C(14)-
)-
)-
)-
)-
)-
)-
)-
)-

A~ N A~~~
_ = O

—

2

©

—

TOOZVOZOIOIOOOIOOOZ

AN AN AN S N~

©

1)
10)
12)
11)
2)
13)
18)
14)
15)
14)
16)
15)
17)
16)
18)
17)
18)

C(14
C(15
C(15
C(16
C(16
c(17
c(17
c(18

EEEEQEEQEEQEEQQQQZEEQEEQ

N(1)-C(1)-C(2)

1.382(2)
1.399(2)
1.403(2)
1.368(3)
0.9300
1.398(3)
1.7435(19)
1.379(3)
0.9300
1.385(3)
0.9300
1.7359(18)
1.300(2)
1.470(3)
1.7487(18)
1.340(2)
1.388(3)
1.373(3)
0.9300
1.374(3)
0.9300
1.392(3)
0.9300
1.348(2)
1.486(3)
1.380(3)
1.394(3)
1.383(3)
0.9300
1.363(3)
0.9300
1.377(3)
0.9300
1.382(3)
0.9300
0.9300

124.66(16)

155



(22}

—~ —~~
—_—
(22}

N
—_

N

N
N

e e e e e
~ N
S N SN S N N

w

w

w

—_ =

—_—
N—"

~—"

~
w

~
~

~
~

mvvvvvvvvvvvvvvv

N~— N

O
(2]

(9]
(9]

o O

»
AN AN AN AN AN AN AN S~
(9]

~
o

N N
AN N~
—

oo
©

eNeNeBeBeNeNeNeNeBeBe e e NeNeBeBe e Be N BB Be)
oo

O0O0OMWLOOLOLOLOIIOITIOOHOOHIIOOHO

AN N N
~

~

P G G G > > G - G G G G G > G . G G - G N~
@vvvvvvvvvvvvvvvvvvvvvvv
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Q9
L L
L0
O

H
)-C(11)

)-H(10)

10)-H(10)
11)-C(12)
11)-H(11)
11)-H(11)
12)-C(11)

12)-C(13)

12)-C(13)
13)-C(14)
13)-C(12)
13)-C(12)
14)-C(13)
14)-H(14)

- a
o O Y
Re

(
C(9)-C(
C(9)-C(
C(11)-
C(10)-
C(10)-
C(12)-
N(2)-C
N(2)-C

115.40(15)
119.90(17)
117.98(16)
121.0
121.0
122.62(17)
119.02(14)
118.35(15)
119.41(18)
120.3
120.3
119.16(17)
120.4
120.4
120.93(16)
129.72(14)
109.33(13)
123.88(16)
116.27(14)
119.83(13)
123.81(18)
115.74(16)
120.45(17)
117.63(19)
121.2
121.2
119.4(2)
120.3
120.3
120.23(19)
119.9
119.9
120.67(18)
116.70(17)
122.59(17)
117.35(19)
120.58(17)
122.02(19)
120.9(2)
119.5
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C(13)-C(14)-H(14)  119.5

)-C(
C(16)-C(15)-C(14)  121.0(2)
C(16)-C(15)-H(15)  119.5
C(14)-C(15)-H(15)  119.5
C(15)-C(16)-C(17)  118.8(2)
C(15)-C(16)-H(16)  120.6
C(17)-C(16)-H(16)  120.6
C(16)-C(17)-C(18)  120.7(2)
C(16)-C(17)-H(17)  119.7
C(18)-C(17)-H(17)  119.7
C(13)-C(18)-C(17)  121.3(2)
C(13)-C(18)-H(18)  119.4
C(17)-C(18)-H(18)  119.4
C(7)-N(1)-C(1) 110.29(15)
C(8)-N(2)-C(12) 118.21(16)
C(6)-S(1)-C(7) 88.68(9)

Symmetry transformations used to generate equivalent atoms:
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Table S6. Anisotropic displacement parameters (A2x 103)forrpbtz. The anisotropic
displacement factor exponent takes the form: -2p2[ h2a*2u11 + ...+ 2 h k a* b* U12 ]

yi u22 u33 u23 ul13 ul2
C(1) 40(1) 44(1) 33(1) 3(1) 9(1) 3(1)
C(2) 46(1) 51(1) 32(1) 3(1) 13(1) -2(1)
C3) 43(1) 45(1) 42(1) 6(1) 13(1) -1(1)
C4) 56(1) 42(1) 44(1) -4(1) 12(1) -2(1)
C®) 57(1) 47(1) 40(1) -3(1) 20(1) 2(1)
C() 43(1) 42(1) 36(1) 3(1) 15(1) 4(1)
C(7) 40(1) 43(1) 38(1) 3(1) 9(1) 4(1)
C@8) 37(1) 42(1) 42(1) 6(1) 6(1) 5(1)
C(9) 45(1) 53(1) 48(1) -1(1) 10(1) 5(1)
C(10) 52(1) 54(1) 53(1) -11(1) 7(1) 5(1)
C(11) 45(1) 45(1) 60(1) -5(1) 5(1) -1(1)
Cc(12) 37(1) 37(1) 48(1) 2(1) 2(1) 4(1)
Cc(13) 37(1) 40(1) 50(1) 6(1) 3(1) 4(1)
C(14) 62(1) 50(1) 65(1) -1(1) 13(1) -10(1)
C(15) 59(1) 58(1) 78(2) 9(1) 13(1) -17(1)
C(16) 46(1) 63(1) 68(1) 15(1) 15(1) -1(1)
C(17) 54(1) 59(1) 68(1) -1(1) 21(1) 1(1)
C(18) 44(1) 47(1) 65(1) -1(1) 14(1) -4(1)
N(1)  45(1) 51(1) 36(1) -1(1) 11(1) -4(1)
N(2) 41(1) 40(1) 44(1) 3(1) 7(1) 1(1)
S(1) 53(1) 47(1) 42(1) 2(1) 22(1) -3(1)
Ci(1) 63(1) 69(1) 60(1) 2(1) 23(1) -21(1)
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Table S7. Hydrogen coordinates ( x 104) and isotropic displacement parameters (Azx
103)for 711.

H(2 39201905 628251
H(4 3325-34 326956
H(5 47401036 252056

)
)
)

H(9) 64045251 683458
0 76226893 727764
1

88977391 602261

)

)
H(14) 99787826 478071
H(15) 113478104 357878
H(16) 115096774 209570
H(17) 102585156 179971
H(18) 88984853 300362
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Table S8. Torsion angles [°] for 7I1.

N(1)-C(1)-C(2)-C(3) 177.05(17)
C(6)-C(1)-C(2)-C(3) -0.6(3)
C(1)-C(2)-C(3)-C(4) 0.8(3)
C(1)-C(2)-C(3)-CI(1) -177.90(14)
C(2)-C(3)-C(4)-C(5) -0.2(3)
CI(1)-C(3)-C(4)-C(5) 178.47(15)
C(3)-C(4)-C(5)-C(6) -0.5(3)
C(4)-C(5)-C(6)-C(1) 0.7(3)
C(4)-C(5)-C(6)-S(1) -177.65(15)
N(1)-C(1)-C(6)-C(5) -177.99(17)
C(2)-C(1)-C(B)-C(5) -0.1(3)
N(1)-C(1)-C(6)-S(1) 0.7(2)
C(2)-C(1)-C(6)-S(1) 178.52(14)
N(1)-C(7)-C(8)-N(2) 174.08(17)
S(1)-C(7)-C(8)-N(2) -6.9(2)
N(1)-C(7)-C(8)-C(9) -5.0(3)
S(1)-C(7)-C(8)-C(9) 173.92(14)
N(2)-C(8)-C(9)-C(10) 0.6(3)
C(7)-C(8)-C(9)-C(10) 179.70(17)
C(8)-C(9)-C(10)-C(11) -0.9(3)
C(9)-C(10)-C(11)-C(12) 0.0(3)
C(10)-C(11)-C(12)-N(2) 1.2(3)
C(10)-C(11)-C(12)-C(13) -176.38(18)
N(2)-C(12)-C(13)-C(18) -6.3(3)
C(11)-C(12)-C(13)-C(18) 171.31(18)
N(2)-C(12)-C(13)-C(14) 176.36(18)
C(11)-C(12)-C(13)-C(14) -6.0(3)
C(18)-C(13)-C(14)-C(15) -0.6(3)
C(12)-C(13)-C(14)-C(15) 176.8(2)
C(13)-C(14)-C(15)-C(16) 0.2(4)
C(14)-C(15)-C(16)-C(17) 0.5(4)
C(15)-C(16)-C(17)-C(18) -0.8(3)
C(14)-C(13)-C(18)-C(17) 0.2(3)
C(12)-C(13)-C(18)-C(17) -177.21(19)
C(16)-C(17)-C(18)-C(13) 0.5(3)
C(8)-C(7)-N(1)-C(1) 178.07(16)
S(1)-C(7)-N(1)-C(1) -0.9(2)
C(2)-C(1)-N(1)-C(7) -177.60(17)
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C(6)-C(1)-N(1)-C(7) 0.1(2)
C(9)-C(8)-N(2)-C(12) 0.5(3)
C(7)-C(8)-N(2)-C(12) -178.57(15)
C(11)-C(12)-N(2)-C(8) -1.4(3)
C(13)-C(12)-N(2)-C(8) 176.27(15)
C(5)-C(6)-S(1)-C(7) 177.57(19)
C(1)-C(6)-S(1)-C(7) -0.93(14)
N(1)-C(7)-S(1)-C(6) 1.12(15)
C(8)-C(7)-S(1)-C(8) -177.92(15)

Symmetry transformations used to generate equivalent atoms:
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Table S9. Hydrogen bonds for 712 [A and °].

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)

C(5)-H(5)...N(1)#1 0.93 2.59 3.425(2) 150.5

Symmetry transformations used to generate equivalent atoms:
#1 x,-y+1/2,z-1/2
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Characterization data for some selected ligands (3a, 3l, 10a, and 10l) and complexes
(5a-51 and 11a-11n):

2-(6-bromopyridin-2-yl)-1H-benzo[d]imidazole (3a): Yield: 95%; R (25% ethylacetate in
hexane): 0.23; IR (cm™): v 3047, 1585, 1550, 1438, 1409, 1315, 983, 740; '"H NMR (400 MHz,
CDCl3): & (ppm) 7.30-7.33 (m, 3H, ArCH), 7.52 (dd, J,= 0.8 Hz, J,= 8.0 Hz 2H, ArCH), 7.69 (t,
J = 8.0 Hz, 1H, ArCH), 8.37 (dd, J,= 0.8 Hz, J,= 7.6, 1H, ArCH), 10.55 (br s, 1H, ArNH); ESI-
MS (CH30H): m/z 273.99 [M+H]*."" ™™

[(n®-p-cymene)RuCIl{2-(6-bromopyridin-2-yl)-1H-benzo[d]imidazole}]CI (5a):

123.41 mg (0.021 mmol, 92%); Mr (CxH22N3BrCl,Ru) = 583.31 g/mol; Anal. Calcd.for
C22H2oN3BrClRu (%): C 45.53, H 3.82, N 7.24. Found: C 45.23, H 3.38, N 6.86; Mp: 224-
226°C decomp.; R; (100% ethyl acetate): 0.28; IR (cm™): v 3445, 3047, 2966, 1602, 1473,
1423, 993, 744; "H NMR (400 MHz, DMSO-dg): & (ppm) 0.82-0.88 (brm, 6H, p-cymCHj3, H-i,
H-j), 2.24 (s, 3H, p-cymCHj3, H-a), 2.79-2.86 (m, 1H, p-cym CH, H-h), 6.05 (d, J = 8.0 Hz, 1H,
p-cym ArCH, H-f), 6.21 (d, J = 8.0 Hz, 1H, p-cym ArCH, H-e), 6.28 (d, J = 5.2 Hz, 1H, p-cym
ArCH, H-d), 6.46 (d, J = 5.6 Hz, 1H, p-cym ArCH, H-c), 7.55-7.62 (m, 2H, ArCH, H-2, H-3),
7.83 (d, J = 7.2 Hz, 1H, ArCH, H-1), 8.03 (d, J = 8.0 Hz, 1H, ArCH, H-4), 8.17 (d, J = 6.0 Hz,
2H, ArCH, H-10, H-11), 8.55-8.57 (m, 1H, ArCH, H-9); '3C NMR (100 MHz, DMSO-d°): 5 18.3
(Me, C-a, p-cymene), 21.9 (Me, C-i, p-cymene), 27.3 (Me, C-j, p-cymene), 30.5 (CH, C-h, p-
cymene), 85.3 (ArCH, C-f, p-cymene), 85.9 (ArCH, C-e, p-cymene), 86.8 (ArCH, C-d, p-
cymene), 87.5 (ArCH, C-c, p-cymene), 100.7 (ArC, C-g, p-cymene), 107.1 (ArC, C-b, p-
cymene), 123.1 (ArCH, C-4), 124.6 (ArCH, C-1), 126.6 (ArCH, C-3), 127.3 (ArCH, C-2), 129.3
(ArCH, C-9), 131.9 (ArCH, C-11), 134.8 (ArC, C-6), 139.9 (ArC, C-5), 141.7 (ArCH, C-10),
150.7 (ArC, C-7), 155.0 (ArC, C-12), 165.6 (ArC, C-8); ESI-MS (CH30H): m/z 543.97 [M-CI]*.

[(n®-p-cymene)RuCIl{2-(6-bromopyridin-2-yl)-5-chloro-1H-benzo[d]imidazole}]CI (5b):
49.5 mg (0.081 mmol, 46 %); Mr (C,H2oN3BrCl,Ru) = 614.75 g/mol; Anal. Calcd.for CyoHz4
N3BrClsRu (%): C 42.98, H 3.44, N 6.84. Found: C 42.71, H 3.67, N 6.69.; Mp: 225-228°C
decomp.; R; (100% ethyl acetate): 0.25; IR (cm-'): v 3441, 3045, 2963, 1600, 1453, 1413, 990,
742; 'TH NMR (400 MHz, DMSO-d®): & (ppm) 0.99 (d, 3H, J = 6.8 Hz, p-cymCHj3, H-j), 1.09 (d,
3H, J = 6.8 Hz, p-cymCHgs, H-i), 2.22 (s, 3H, p-cym CH3, H-a), 2.66-2.69 (m, 1H, p-cym CH, H-
h), 5.26 (brs, 1H, p-cym ArH, H-f), 5.53 (d, 1H, J = 5.6 Hz, p-cym ArH, H-e), 5.71 (d,1H, J =
6.0 Hz, p-cym ArCH, H-d), 6.10 (brs, 1H, p-cym ArH, H-c), 7.02 (t, 1H, J = 7.6 Hz, ArH, H-2),
7.24 (d, J =8.0 Hz, 1H, ArH, H-1), 7.34 (t, 1H, J = 8.0 Hz, ArH, H-11), 8.14 (i, 1H, J = 7.2 Hz,
ArH, H-10), 8.29 (d, J = 6.8 Hz, ArH, H -9), 8.96 (s, 1H, ArH, H-4), 10.98 (s, 1H, ArNH); 3C
NMR (100 MHz, DMSO-db): 5 19.1 (Me, C-a, p-cymene), 21.8 (Me, C-j, p-cymene), 22.7 (Me,
C-i, p-cymene), 31.2 (CH, C-h, p-cymene), 79.1 (ArCH, C-f, p-cymene), 79.4 (ArCH, C-e, p-
cymene), 79.8 (ArCH, C-d, p-cymene), 80.6 (ArCH, C-c, p-cymene), 101.2 (ArC, C-g, p-
cymene), 104.6 (ArC, C-b, p-cymene), 117.6 (ArCH, C-1), 119.9 (ArCH, C-4), 121.5 (ArCH, C-
2), 125.3 (ArCH, C-9), 129.7 (ArCH, C-11), 130.7 (ArC, C-3), 134.8 (ArC, C-5), 139.6 (ArCH,
C-10), 141.9 (ArC, C-6), 147.5 (ArC, C-7), 149.6 (ArC, C-12), 156.4 (ArC, C-8); ESI-MS
(CH30H): m/z 577.93 [M-CI]*.

[(n®-p-cymene)RuCIl{2-(6-bromopyridin-2-yl)-6-chloro-1H-benzo[d]imidazole}]ClI (5b’):
47.4 mg (0.077 mmol, 44 %); Mr (CooH2oN3BrCl,Ru) = 614.75 g/mol; Anal. Calcd.for Cy,H»4
N3BrClsRu (%): C 42.98, H 3.44, N 6.84. Found: C 42.69, H 3.71, N 6.63.; Mp: 225-228°C
decomp.; R¢ (100% ethyl acetate): 0.22; IR (cm-): v 3441, 3045, 2963, 1600, 1453, 1413, 990,
742; 'TH NMR (400 MHz, DMSO-d®): & (ppm) 0.99 (d, 3H, J = 6.8 Hz, p-cymCHj3;, H-j), 1.08 (d,
3H, J = 6.8 Hz, p-cymCHj, H-i), 2.22 (s, 3H, p-cym CH3;, H-a), 2.65-2.69 (m, 1H, p-cym CH, H-
h), 5.26 (brs, 1H, p-cym ArH, H-f), 5.53 (d, 1H, J = 5.6 Hz, p-cym ArH, H-e), 5.71 (d,1H, J =
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5.6 Hz, p-cym ArH, H-d), 6.09 (brs, 1H, p-cym ArH, H-c), 7.02 (t, 1H, J = 7.6 Hz, ArH, H-3),
7.24 (d, 1H, J = 8.0 Hz, ArH, H-4), 7.34 (t, 1H, J = 7.6 Hz, ArH, H-11), 8.14 (t, 1H, J = 7.2 Hz,
ArH, H-10), 8.25 (d, 1H, J = 7.6 Hz, H-9), 8.96 (s, 1H, ArH, H-1), 10.88 (s, 1H, ArNH); 3C
NMR (100 MHz, DMSO-df): 5 19.2 (Me, C-a, p-cymene), 21.8 (Me, C-j, p-cymene), 22.8 (Me,
C-i, p-cymene), 31.2 (CH, C-h, p-cymene), 78.5 (ArCH, C-f, p-cymene), 79.2 (ArCH, C-e, p-
cymene), 79.8 (ArCH, C-d, p-cymene), 80.9 (ArCH, C-c, p-cymene), 101.5 (ArC, C-g, p-
cymene), 106.1 (ArC, C-b, p-cymene), 117.6 (ArCH, C-4), 120.0 (ArCH, C-1), 121.4 (ArCH, C-
3), 125.4 (ArCH, C-9), 129.8 (ArCH, C-11), 130.8 (ArC, C-2), 134.9 (ArC, C-6), 139.6 (ArCH,
C-10), 142.0 (ArC, C-5), 147.5 (ArC, C-7), 149.7 (ArC, C-12), 156.5 (ArC, C-8); ESI-MS
(CH30H): m/z 577.93 [M-CI]*.

[(n®-p-cymene)RuCIl{2-(6-bromopyridin-2-yl)-5-chloro-6-fluoro-1H-benzo[d]imidazole}]ClI
(5¢): 45.30 mg (0.072 mmol, 46%); Mr (C2H2oN3BrCIsFRu) = 632.74 g/mol; Anal. Calcd.for
CooH2oN3BrClsFRu (%):C 41.76, H 3.19, N 6.64. Found: C 41.41, H 3.48, N 6.71; Mp: 226-
228°C decomp.; R¢ (100% ethyl acetate): 0.20;IR (cm™): v 3444, 3051, 2958, 1607, 1454,
1414, 991, 743; "H NMR (400 MHz, DMSO-d®): 6 (ppm) = 1.18 (d, 6H, J = 6.8 Hz, p-cym CH3,
Hi, Hj), 2.08 (s, 3H, p-cymCHjs, Ha), 2.79-2.87 (m, 1H, p-cymCH, Hh), 5.76 (d, 2H, J = 6.4 Hz,
p-cym ArH, He, Hf), 5.81 (d, 2H, J = 6.8 Hz, p-cym ArH, Hc, Hd), 7.63 (d, 1H, J = 9.2 Hz, ArH,
H1), 7.80 (t, 1H, J = 8 Hz, ArH, H11), 7.93-7.99 (m, 1H, ArH, H10), 8.14 (s, 1H, ArH, H4), 8.30
(d, 2H, J = 7.6 Hz, ArH, H9); '3C NMR (100 MHz, DMSO-d®): & 18.3 (Me, C-a, p-cymene),
21.9 (Me, C-i,C-j, p-cymene), 30.4 (CH, C-h, p-cymene), 85.4 (ArCH, C-f, p-cymene), 85.9
(ArCH, C-e, p-cymene), 86.8 (ArCH, C-d, p-cymene), 87.5 (ArCH, C-c, p-cymene), 100.6 (ArC,
C-g, p-cymene), 106.9 (ArC, C-b, p-cymene), 115.9 (ArCH, C-1), 121.5 (ArCH, C-3), 122.5
(ArC, C-4), 129.9 (ArCH, C-9), 132.6 (ArCH, C-11), 135.3 (ArC, C-6), 141.4 (ArC, C-5), 141.7
(ArCH, C-10) 144.8 (ArC, C-7), 148.5 (ArC, C-12), 149.3 (ArC, C-2), 151.7 (ArC, C-8); ESI-MS
(CH30H): m/z 595.92 [M-CI]*.

[(n®-p-cymene)RuCI{2-(6-bromopyridin-2-yl)-5-fluoro-6-chloro-1H-benzo[d]imidazole}]CI
(5¢): 43.34 mg (0.069 mmol, 44%); Mr (CoHooN3BrClzFRu) = 632.74 g/mol; Anal. Calcd.for
C2oH2oN3BrClsFRu (%):C 41.76, H 3.19, N 6.64. Found: C 41.49, H 3.36, N 6.72; Mp: 227-
229°C decomp.; R; (100% ethyl acetate): 0.22;'"H NMR (400 MHz, DMSO-d®): & (ppm) = 1.19
(d, 6H, J = 7.2 Hz, p-cym CHg3, Hi, Hj), 2.08 (s, 3H, p-cymCHg;, Ha), 2.83 (sept, 1H, J = 6.8 Hz,
p-cymCH, Hh), 6.01 (d, 1H, J = 5.2 Hz, p-cym ArH, Hf), 6.20 (d, 2H, J = 6.4 Hz, p-cym ArH,
He), 6.30 (d, 2H, J = 8.0 Hz, p-cym ArH, Hd), 6.43 (d, 2H, J = 4.4 Hz, p-cym ArH, He),7.82 (d,
1H, J = 9.2 Hz, ArH, H4), 7.93-7.96 (m, 1H, ArH, H11), 8.12 (s, 1H, ArH, H1), 8.31 (d, 1H, J =
7.6 Hz, ArCH, H9), 8.40-8.43 (m, 1H, ArH, H10); '3C NMR (100 MHz, DMSO-df): & 18.2 (Me,
C-a, p-cymene), 21.9 (Me, C-i,C-j, p-cymene), 30.4 (CH, C-h, p-cymene), 85.1 (ArCH, C-f, p-
cymene), 85.9 (ArCH, C-e, p-cymene), 86.8 (ArCH, C-d, p-cymene), 87.5 (ArCH, C-c, p-
cymene), 100.5 (ArC, C-g, p-cymene), 106.8 (ArC, C-b, p-cymene), 115.9 (ArCH, C-4), 121.4
(ArC, C-2), 122.4 (ArCH, C-1), 129.8 (ArCH, C-11), 132.5 (ArCH, C-9), 134.4 (ArC, C-5),
141.3 (ArC, C-6), 141.7 (ArCH, C-10) 141.9 (ArC, C-7), 144.8 (ArC, C-12), 149.2 (ArC, C-3),
151.6 (ArC, C-8); ESI-MS (CH30OH): m/z 595.92 [M-CI]*.

[(n®-p-cymene)RuCIl{2-(6-bromopyridin-2-yl)-5-(trifluoromethyl)-1H-

benzo[d]imidazole}]Cl (5d): 43.2 mg (0.067 mmol, 47 %); Mr (C,3H21N3BrCl,F3Ru) = 648.31
g/mol; Anal. calcd for C,3H21BrCl,F3NsRu (%): C 42.61, H 3.26, N 6.48. Found: C 42.29, H
3.54, N 6.13.; Mp: 222-224°C; R¢ (100% ethyl acetate): 0.26; Mp: 222-224°C decomp.; R¢
(100% ethyl acetate): 0.22; IR (cm™): v 3443, 3047, 2958, 1600, 1456, 1415, 1321, 991, 743;
"H NMR (400 MHz, CDCls): d (ppm) 0.79 (d, 3H, J = 5.2 Hz, p-cymCH3, H-j), 0.82 (d, 3H, J =
6.8 Hz, p-cymCHjs, H-i), 2.31 (s, p-cymCHs;, H-a), 2.43 (brs, 1H, p-p-cym CH, H-h), 5.62 (d,
1H, J = 5.6 Hz, p-cym ArH, H-f), 5.66 (d, 1H, J = 6.0 Hz, p-cym ArH, H-e), 5.77 (d, 1H, J=5.2
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Hz, p-cym ArH, H-d), 5.95 (d, 1H, J = 6.4 Hz, p-cym ArH, H-c), 7.42 (d, 1H, J = 8.0 Hz, ArH, H-
12), 7.56 (d, 1H, J = 8.0 Hz, ArH, H-11), 7.61-7.68 (m, 2H, ArH, H-2, H-4), 8.03 (s, 1H, ArH, H-
10), 8.31 (d, 1H, J = 8.2 Hz, H-9); 3C NMR (100 MHz, DMSO-d®): 6 18.3 (Me, C-a, p-cymene),
21.9 (Me, C-i, p-cymene), 24.4 (Me, C-j, p-cymene), 30.4 (CH, C-h, p-cymene), 85.0 (ArCH,
C-f, p-cymene), 85.9 (ArCH, C-e, p-cymene), 86.8 (ArCH, C-d, p-cymene), 87.8 (ArCH, C-c, p-
cymene), 100.6 (ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-cymene), 119.0 (ArCH, C-1, C-4),
122.1 (ArCH, C-2), 126.5 (ArCH, C-9), 129.3 (ArC, C-13), 130.5 (ArC, C-3), 135.0 (ArCH, C-
11), 141.5 (ArC, C-6), 141.9 (ArCH, C-10), 143.7 (ArC, C-7), 145.7 (ArC, C-5), 148.9 (ArC, C-
12), 153.8 (ArC, C-8); ESI-MS (CH30H): m/z 611.97 [M-CI]*;

[(n®-p-cymene)RuCIl{2-(6-bromopyridin-2-yl)-6-(trifluoromethyl)-1H-
benzo[d]imidazole}]Cl (5d°): 40.5 mg (0.062 mmol, 44 %); Mr (C,3H21N3BrCl,F3Ru) = 648.31
g/mol; Anal. calcd for C,3H,1BrCl,F3NsRu (%): C 42.61, H 3.26, N 6.48. Found: C 42.38, H
3.47, N 6.20; Mp: 223-226°C decomp.; R (100% ethyl acetate): 0.18; '"H NMR (400 MHz,
CDCl3): & (ppm) 0.80 (d, 3H, J = 4.0 Hz, p-cymCHg;, H-j), 0.82 (d, 3H, J = 6.4 Hz, p-cymCHjs,
H-i), 2.31 (s, p-cymCHg, H-a), 2.44 (brs, 1H, p-p-cym CH, H-h), 5.62 (d, 1H, J = 5.6 Hz, p-cym
ArH, H-f), 5.66 (d, 1H, J = 5.6 Hz, p-cym ArH, H-e), 5.77 (d, 1H, J = 6.0 Hz, p-cym ArH, H-d),
5.95 (d, 1H, J = 6.8 Hz, p-cym ArH, H-c), 7.43 (d, 1H, J = 7.6 Hz, ArH, H-4), 7.56 (d, 1H, J =
8.4 Hz, ArH, H-11), 7.61-7.68 (m, 2H, ArH, H-3, H-1), 8.03 (s, 1H, ArH, H-10), 8.31 (d, 1H, J =
7.2 Hz, H-9); 3C NMR (100 MHz, DMSO-d®): 6 18.3 (Me, C-a, p-cymene), 21.9 (Me, C+j, p-
cymene), 22.1 (Me, C-i, p-cymene), 30.4 (CH, C-h, p-cymene), 85.3 (ArCH, C-f, p-cymene),
86.0 (ArCH, C-e, p-cymene), 86.8 (ArCH, C-d, p-cymene), 87.5 (ArCH, C-c, p-cymene), 100.6
(ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-cymene), 120.0 (ArCH, C-1), 121.8 (ArCH, C-4),
122.5 (ArCH, C-3), 124.0 (ArCH, C-9), 126.7 (ArC, C-13), 130.1 (ArC, C-2), 137.0 (ArCH, C-
11), 140.7 (ArC, C-5), 141.2 (ArC, C-6), 141.4 (ArC, C-7), 141.8 (ArCH, C-10), 149.3 (ArC, C-
12), 152.0 (ArC, C-8); ESI-MS (CH30H): m/z 611.97 [M-CI]*.

[(n®-p-cymene)Ru-2-(6-bromopyridin-2-yl)-5-methoxy-1H-benzo[d]imidazole]Cl (5e):

49.5 mg (0.081 mmol, 45 %); Mr (Cy3H24N3OBrCl,Ru) = 610.34 g/mol; Anal. calcd for
C23H24BrCIoN3ORuU (%): C 45.26, H 3.96, N 6.88. Found: C 45.01, H 3.77, N 7.02.; Mp: 222-
224°C decomp.; Rs (100% ethyl acetate): 0.30; Mp: 231-232°C; R¢ (100% ethyl acetate):
0.06;IR (cm): v 3445, 3126, 3048, 2958, 1694, 1600, 1457, 1425, 1324, 990, 744; '"H NMR
(400 MHz, CDCls3): 6 (ppm) 0.87 (d, 3H, J = 6.8 Hz, p-cymCHj3, H-j), 0.92 (d, 3H, J = 6.8 Hz,
p-cymCHg, H-i), 2.32 (s, p-cymCHj3, H-a), 2.82-2.89 (m, 1H, p-cym CH, H-h), 3.86 (s, 3H, -
OMe, H-13), 5.28 (d, 1H, J = 5.6 Hz, p-cym ArH, H-f), 5.41 (d, 1H, J = 5.6 Hz, p-cym ArH, H-
e), 5.78 (d, 1H, J = 5.6 Hz, p-cym ArH, H-d), 6.02 (d, 1H, J = 5.6 Hz, p-cym ArH, H-c), 7.04 (d,
1H, J = 7.2 Hz, ArH, H-2), 7.36 (s, 1H, ArH, H-4), 7.43 (d, 1H, J = 8.8 Hz, ArH, H-11), 7.69 (d,
1H, J = 8.0 Hz, ArH, H-1), 7.82-7.88 (m, 2H, H-9, H-10); '3C NMR (100 MHz, DMSO-d®): &
(solubility problem); ESI-MS (CH30OH): m/z 573.98 [M-CI]*

[(n%-p-cymene)Ru-2-(6-bromopyridin-2-yl)-6-methoxy-1H-benzo[d]imidazole]Cl (5e’):

53.0 mg (0.087 mmol, 48 %); Mr (Cy3H24N3OBrCl;Ru) = 610.34 g/mol; Anal. calcd for
Ca3H24BrCIoN3ORuU (%): C 45.26, H 3.96, N 6.88. Found: C 45.12, H 3.72, N 7.04.; Mp: 222-
224°C decomp.; Rs (100% ethyl acetate): 0.34; '"H NMR (400 MHz, CDCI3): & (ppm) 0.92 (d,
6H, J = 6.8 Hz, p-cymCHjs, H-i, H-j), 2.32 (s, p-cymCH3;, H-a), 2.83 (sept, 1H, p-cym CH, H-h),
3.86 (s, 3H, -OMe, H-13), 5.28 (d, 1H, J = 5.6 Hz, p-cym ArH, H-f), 5.41 (d, 1H, J = 5.6 Hz, p-
cym ArH, H-e), 5.78 (d, 1H, J = 5.6 Hz, p-cym ArH, H-d), 6.02 (d, 1H, J = 5.6 Hz, p-cym ArH,
H-c), 7.04 (d, 1H, J = 7.2 Hz, ArH, H-3), 7.36 (s, 1H, ArH, H-1), 7.44 (d, 1H, J = 8.8 Hz, ArH,
H-11), 7.68 (d, 1H, J = 8.0 Hz, ArH, H-4), 7.83-7.88 (m, 2H, H-9, H-10); 3C NMR (100 MHz,
DMSO-d®):  (solubility problem); ESI-MS (CH30H): m/z 573.98 [M-CI]*.
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[(n®-p-cymene)RuCl{2-(6-bromopyridin-2-yl)-5-nitro-1H-benzo[d]imidazole}]ClI (5f):

49.00 mg (0.078 mmol, 48 %); Mr (Cy3H21N3BrCl,F3Ru) = 625.31 g/mol; Anal. calcd for
C2oH21N4OLBrCl;Ru (%): C 42.26, H 3.38, N 8.96. Found: C 42.54, H 3.59, N 8.63.; Mp: 222-
224°C decomp.; Rs (100% ethyl acetate): 0.26; Mp: 226-228°C; R (100% ethyl acetate): 0.17;
IR (cm™): v 3444, 3043, 2962, 1601, 1455, 1417, 1324, 995, 742;; 'H NMR (400 MHz,
CDCl3): & (ppm) 0.77 (d, 3H, J = 8.0 Hz, p-cymCHg;, H-j), 0.80 (d, 3H, J = 6.8 Hz, p-cymCHjs,
H-i), 2.32 (s, p-cymCHg, H-a), 2.45 (brs, 1H, p-p-cym CH, H-h), 5.62 (d, 1H, J = 6.0 Hz, p-cym
ArH, H-f), 5.67 (d, 1H, J = 6.0 Hz, p-cym ArH, H-e), 5.76 (d, 1H, J = 6.0 Hz, p-cym ArH, H-d),
5.96 (d, 1H, J = 5.6 Hz, p-cym ArH, H-c), 7.51 (d, 1H, J = 8.8 Hz, ArH, H-11), 7.67 (d, 2H, J =
7.2 Hz, ArH, H-10, H-1), 8.13 (d, 1H, J = 9.2 Hz, ArH, H-2), 8.34 (d, 1H, J = 6.8 Hz, ArH, H-9),
8.68 (s, 1H, H-4); 3C NMR (100 MHz, DMSO-d®): 5 18.3 (Me, C-a, p-cymene), 21.8 (Me, C-j,
p-cymene), 21.9 (Me, C-i, p-cymene), 30.4 (CH, C-h, p-cymene), 85.1 (ArCH, C-f, p-cymene),
85.9 (ArCH, C-e, p-cymene), 86.8 (ArCH, C-d, p-cymene), 87.5 (ArCH, C-c, p-cymene), 100.5
(ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-cymene), 119.0 (ArCH, C-4), 119.5 (ArCH, C-1),
120.3 (ArCH, C-2), 122.1 (ArCH, C-9), 130.5 (ArCH, C-11), 138.7 (ArC, C-6), 141.5 (ArCH, C-
10), 141.9 (ArC, C-7), 143.7 (ArC, C-12), 148.9 (ArC, C-3), 153.8 (ArC, C-5), 162.7 (ArC, C-8);
ESI-MS (CH30H): m/z 588.96 [M-CI]*.

[(n®-p-cymene)RuCIl{2-(6-bromopyridin-2-yl)-6-nitro-1H-benzo[d]imidazole}]CI (5f'): 43.89
mg (0.070 mmol, 43 %); Mr (Cy3Hy1N3BrCl,FsRu) = 625.31 g/mol; Anal. calcd for
C22H21N4O2BrCloRu (%): C 42.26, H 3.38, N 8.96. Found: C 42.51, H 3.54, N 8.75.; Mp: 226-
228°C decomp.; Rs (100% ethyl acetate): 0.14; '"H NMR (400 MHz, CDCI3): & (ppm) 0.83 (d,
3H, J = 13.6 Hz, p-cymCH3;, H-j), 0.87 (d, 3H, J = 6.4 Hz, p-cymCHjs, H-i), 2.39 (s, p-cymCHjs,
H-a), 2.54 (brs, 1H, p-p-cym CH, H-h), 5.67 (d, 1H, J = 6.0 Hz, p-cym ArH, H-f), 5.77 (d, 1H, J
= 5.6 Hz, p-cym ArH, H-e), 5.82 (d, 1H, J = 5.6 Hz, p-cym ArH, H-d), 5.87 (d, 1H, J = 5.6 Hz,
p-cym ArH, H-c), 7.56 (d, 1H, J = 5.2 Hz, ArH, H-11), 7.73 (t, 2H, J = 7.2 Hz, ArH, H-10, H-4),
8.15-8.20 (m, 1H, ArH, H-3), 8.39 (d, 1H, J = 6.8 Hz, ArH, H-9), 8.50 (s, 1H, H-1); 'C NMR
(100 MHz, DMSO-df): 5 18.3 (Me, C-a, p-cymene), 21.9 (Me, C+j, p-cymene), 24.4 (Me, C-i, p-
cymene), 30.5 (CH, C-h, p-cymene), 84.9 (ArCH, C-f, p-cymene), 85.9 (ArCH, C-e, p-cymene),
86.8 (ArCH, C-d, p-cymene), 87.9 (ArCH, C-c, p-cymene), 100.7 (ArC, C-g, p-cymene), 107.0
(ArC, C-b, p-cymene), 114.8 (ArCH, C-1), 118.5 (ArCH, C-4), 121.9 (ArCH, C-3), 123.7 (ArCH,
C-9), 127.2 (ArCH, C-11), 130.3 (ArC, C-5), 135.9 (ArCH, C-10), 139.4 (ArC, C-7), 150.3 (ArC,
C-12), 154.2 (ArC, C-2), 156.4 (ArC, C-6), 161.1 (ArC, C-8); ESI-MS (CH30OH): m/z 588.96 [M-
ClIJ*.

2-(6-bromopyridin-2-yl)benzo[d]thiazole (3g): Yield: 90%, R¢ (25% ethyl acetate in hexane):
0.6; '"H NMR (400 MHz, CDCl3): d (ppm) 7.38 (t, 1H, J = 7.6 Hz, ArH), 7.44 (t, 1H, J = 8.0 Hz,
ArH), 7.50 (d, 1H, J=7.6 Hz, ArH), 7.64 (t, 1H, J=7.6 Hz, ArH), 7.90 (d, 1H, J = 8.0 Hz, ArH),
8.03 (d, 1H, J = 8.0 Hz, ArH), 8.26 (d, 1H, J = 7.6 Hz, ArH); LC-MS (CH3OH): m/z 290.95
[M+H]*.

[(n®-p-cymene)RuCI{2-(6-bromopyridin-2-yl)benzo[d]thiazole}]-Cl (5g): 108.55 mg (0.18
mmol, 91 %); Mr (C,H21N.SBrCI,Ru) = 597.36 g/mol; Anal. calcd for CooHy4No,SBrCl,Ru (%):
C 44.23, H 3.54, N 4.69. Found: C 44.65, H 3.79, N 4.27.; Mp: 230-232°C decomp.; R; (100%
ethyl acetate): 0.30; IR (cm™'): v 3382, 3046, 2945, 1616, 1514, 1417, 1365, 945, 824, 742; 'H
NMR (CDCl3; 400 MHz): & (ppm) 1.27 (d, 6H, J = 6.0 Hz, p-cym CHgs, H-i, H-j), 2.15 (s, 3H, p-
cym CHg, H-a), 2.88-2.95 (m, 1H, p-cym CH, H-h), 5.34 (d, 2H, J = 5.6 Hz, p-cym ArH, H-e, H-
f), 5.48 (d, 2H, J = 6.0 Hz, p-cym ArH, H-c, H-d), 7.44 (t, 1H, J = 7.6 Hz, ArH, H-2), 7.49-7.54
(m, 1H, ArH, H-3), 7.56 (d, 1H, J = 8.0 Hz, ArH, H-11), 7.70 (t, J = 8.0 Hz, 1H, ArH, H-4), 7.96
(d, 1H, J = 8.0 Hz, ArH, H-1), 8.1 (d, 1H, J = 7.6 Hz, ArH, H-10), 8.32 (d, 1H, J = 8.0 Hz, H-9);
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13C NMR (100 MHz, DMSO-d®): 5 18.3 (Me, C-a, p-cymene), 21.9 (Me, C-j, p-cymene), 22.7
(Me, C-i, p-cymene), 30.4 (CH, C-h, p-cymene), 85.1 (ArCH, C-f, p-cymene), 85.9 (ArCH, C-e,
p-cymene), 86.8 (ArCH, C-d, p-cymene), 87.5 (ArCH, C-c, p-cymene), 100.6 (ArC, C-g, p-
cymene), 106.8 (ArC, C-b, p-cymene), 120.3 (ArCH, C-1), 123.2 (ArCH, C-4), 123.9 (ArCH, C-
9), 126.6 (ArCH, C-2), 126.8 (ArCH, C-3), 127.4 (ArCH, C-11), 130.8 (ArC, C-5), 135.9 (ArCH,
C-10), 141.6 (ArC, C-12), 151.9 (ArC, C-7), 154.1 (ArC, C-6), 167.3 (ArC, C-8);ESI-MS
(CH30H): m/z 561 [M-CI]*

[(n®-p-cymene)RuCI{2-(6-bromopyridin-2-yl)-5 chlorobenzo[d]thiazole}]CI (5h): 88.4 mg
(0.14 mmol, 90 %); Mr (C22H20N2SBrCIsRu) = 621.80 g/mol; Anal. calcd for C,,H,0N2SBrCI;Ru
(%): C 41.82, H 3.19, N 4.43. Found: C 41.59, H 3.49, N 4.18; Mp: 232-234°C decomp.; R¢
(100% ethyl acetate): 0.34; IR (cm™): v 3384, 3044, 2965, 1616, 1592, 1417, 1370, 945, 827,
752;"H NMR (400 MHz, CDCl3): & (ppm) 1.22 (d, 6H, J = 6.8 Hz, p-cym CHg, H-i, H-j), 2.09 (s,
3H, p-cym CHj, H-a), 2.82-2.91 (m, 1H, p-cym CH, H-h), 5.28 (d, 2H, J = 5.6 Hz, p-cym ArH,
H-e, H-f), 5.41 (d, 2H, J = 5.6 Hz, p-cym ArH, H-c, H-d), 7.34-7.36 (m, 1H, ArH, H-2), 7.52 (d,
1H, J = 8.0 Hz, ArH, H-11), 7.65 (t, 1H, J = 7.6 Hz, ArH, H-1), 7.81 (d, 1H, J = 8.4 Hz, ArH, H-
10), 8.0 (brs, 1H, ArH, H-9), 8.24 (d, 1H, J = 7.6 Hz, ArH, H-4); '3C NMR (100 MHz, DMSO-
d®): & 18.3 (Me, C-a, p-cymene), 21.9 (Me, C-j, p-cymene), 22.6 (Me, C-i, p-cymene), 30.4
(CH, C-h, p-cymene), 85.3 (ArCH, C-f, p-cymene), 85.9 (ArCH, C-e, p-cymene), 86.8 (ArCH,
C-d, p-cymene), 87.8 (ArCH, C-c, p-cymene), 100.6 (ArC, C-g, p-cymene), 106.8 (ArC, C-b, p-
cymene), 120.5 (ArCH, C-4), 123.3 (ArCH, C-1), 124.8 (ArCH, C-9), 126.9 (ArCH, C-2), 131.2
(ArCH, C-11), 132.2 (ArC, C-3), 134.7 (ArC, C-5), 141.7 (ArCH, C-10), 143.9 (ArC, C-12),
148.1 (ArC, C-7), 154.9 (ArC, C-6), 158.3 (ArC, C-8); ESI-MS (CH30H): m/z 594.89 [M-CI]*.

2-(1H-benzo[d]imidazol-2-yl)quinoline (10a): Yield: 94%, R; (25% ethylacetate in hexane):
0.33; IR (cm™): v 2158, 1589, 1500, 1442, 1328, 943, 833, 742; 'H NMR (400 MHz, CDCl;): 6
(ppm) 7.54 (d, 1H, J = 8.0 Hz, ArCH3), 7.73 (d, 6H, J = 8.0 Hz, ArCH3), 7.92 (t, 1H, J = 6.0 Hz,
ArCHgs), 8.39-8.45 (m, 2H, ArCHj3), 10.00 (s, 1H, ArNH); ESI-MS (CH30H): m/z 246.10 [M+H]*.

[(n®-p-cymene)RuCl{2-(1H-benzo[d]imidazol-2-yl)quinolone}]ClI (11a):

1224 mg (0.22 mmol, 96 %); Mr (CyH2sN3Cl,Ru) = 551.47 g/mol; Anal. calcd for
C26H25N3CIoRu (%): C 56.63, H 4.57, N 7.62. Found: C 56.34, H 4.28, N 7.94.; Mp: 228-230°C
decomp. ; R¢ (100% ethyl acetate): 0.31; IR (cm'): v 3441, 3055, 2926, 1593, 1504, 1469,
1425, 1327, 1142, 825, 748;'H NMR (400 MHz, CDCI3): & (ppm) 0.68 (d, 3H, J = 6.4 Hz, p-
cymCHgs;, H+j), 0.71 (d, 3H, J = 6.8 Hz, p-cym CHg;, H-i), 2.28 (s, 3H, p-cym CH3;, H-a), 2.79-
2.85 (m, 1H, p-cym CH, H-h), 6.08 (d, 1H, J = 6.0 Hz, p-cym ArH, H-f), 6.23 (d, 1H, J = 6.0 Hz,
p-cym ArCH), 6.28-6.32 (m, 2H, p-cym ArH, H-c, H-d), 7.61-7.63 (m, 2H, Ar H, H-2, H-3), 7.89
(d, 1H, J = 6.8 Hz, ArH, H-1), 7.95 (t, 1H, J = 7.6 Hz, ArH, H-4), 8.15-8.18 (m, 2H, ArH, H-12,
H-13), 8.28 (d, 1H, J = 8.0 Hz, ArH, H-9), 8.65 (d, 1H, J = 8.4 Hz, ArH, H-14), 8.82 (d, 1H, J =
8.8 Hz, Ar H, H-11), 8.96 (d, 1H, J = 8.4 Hz, H-10); 3C NMR (100 MHz, DMSO-d®¢): & 18.9
(Me, C-a, p-cymene), 21.9 (Me, C+j, p-cymene), 22.1 (Me, C-i, p-cymene), 30.7 (CH, C-h, p-
cymene), 84.1 (ArCH, C-f, p-cymene), 85.6 (ArCH, C-e, p-cymene), 85.9 (ArCH, C-d, p-
cymene), 86.8 (ArCH, C-c, p-cymene), 100.5 (ArC, C-g, p-cymene), 106.8 (ArC, C-b, p-
cymene), 115.1 (ArCH, C-4), 118.4 (ArCH, C-1), 119.2 (ArCH, C-9), 125.6 (ArCH, C-3), 126.6
(ArCH, C-2), 129.3 (ArC, C-15), 129.7 (ArCH, C-12), 129.8 (ArCH, C-11), 130.2 (ArCH, C-14),
130.5 (ArCH, C-13), 133.6 (ArCH, C-10), 138.1 (ArC, C-6), 141.8 (ArC, C-5), 142.5 (ArC, C-7),
148.9 (ArC, C-16), 151.1 (ArC, C-8); ESI-MS (CH30H): m/z 516.08 [M-CI]*.

[(n®-p-cymene)RuCI{2-(5-chloro-1H-benzo[d]imidazol-2-yl)quinolone}]Cl (11b): 51.4 mg
(0.088 mmol, 50 %); Mr (Ca6H24N3CI3RuU) = 585.92 g/mol; Anal. calcd for CosH24N3ClsRU (%):
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C 53.30, H 4.13, N 7.17. Found: C 53.02, H 4.32, N 7.36.; Mp: 226-228°C decomp; Rs (100%
ethyl acetate): 0.29; IR (cm™): v 3443, 3105, 2916, 1594, 1504, 1468, 1428, 1326, 1147, 826,
748; '"H NMR (400 MHz, CDCl3): d (ppm) 0.72 (dd, 6H, J;= 6.8 Hz, J, = 2.8 Hz, p-cymCHj3, H-i,
H-j), 2.29 (s, 3H, p-cym CHj3, H-a), 3.24 (brs, 1H, p-cym CH, H-h), 5.51 (d, 1H, J = 6.0 Hz, p-
cym ArH, H-f), 5.61 (d, 1H, J = 6.0 Hz, p-cym ArH, H-e), 5.66 (brs, 2H, p-cym ArH, H-c, H-d),
7.54 (d, 1H, J = 8.8 Hz, ArH, H-2), 7.61 (t, 1H, J = 8.0 Hz, ArH, H-1), 7.77 (s, 1H, ArH, H-9),
7.81-7.87 (m, 3H, ArH, H-12, H-13, H-14), 8.25 (d, 1H, J = 8.4 Hz, ArH, H-11), 8.39 (d, 1H, J =
8.4 Hz, ArH, H-4), 8.78 (d, 1H, J = 8.8 Hz, ArH, H-10); 'C NMR (100 MHz, DMSO-d®): 5 18.3
(Me, C-a, p-cymene), 21.5 (Me, C-j, p-cymene), 21.9 (Me, C-i, p-cymene), 30.4 (CH, C-h, p-
cymene), 84.2 (ArCH, C-f, p-cymene), 85.8 (ArCH, C-e, p-cymene), 85.9 (ArCH, C-d, p-
cymene), 86.8 (ArCH, C-c, p-cymene), 102.6 (ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-
cymene), 117.0 (ArCH, C-4), 119.2 (ArCH, C-1), 119.6 (ArCH, C-9), 120.6 (ArCH, C-2), 128.4
(ArC, C-15), 129.5 (ArCH, C-12), 129.8 (ArCH, C-11), 129.9 (ArCH, C-14), 130.1 (ArC, C-3),
130.9 (ArCH, C-13), 133.7 (ArC, C-5), 141.8 (ArCH, C-10), 141.9 (ArC, C-6), 145.1 (ArC, C-7),
149.0 (ArC, C-16), 154.7 (ArC, C-8); ESI-MS (CH30H): m/z 550.00 [M-CI]*.

[(n®-p-cymene)RuCl{2-(6-chloro-1H-benzo[d]imidazol-2-yl)quinolone}]Cl (11b’): 46.2 mg
(0.079 mmol, 45 %); Mr (CsH24N3Cl3Ru) = 585.92 g/mol; Anal. calcd for CyeH24N3ClsRu (%):
C 53.30,H4.13, N 7.17. Found: C 53.05, H 4.36, N 7.32.; Mp: 227-230°C decomp.; R¢ (100%
ethyl acetate): 0.26; 'H NMR (400 MHz, CDCl3): d (ppm) 0.74 (d, 3H, J = 6.8 Hz, p-cymCHj,
H-j), 0.80 (d, 3H, J = 6.8 Hzp-cymCHj3, H-i), 2.21 (brs, 1H, p-cym CH, H-h), 2.29 (s, 3H, p-cym
CHjs, H-a), 5.41 (d, 1H, J = 5.6 Hz, p-cym ArH, H-f), 5.69-5.74 (m, 3H, p-cym ArH, H-c, H-d, H-
e), 7.38-7.44 (m, 2H, J = ArH, H-3, H-4), 7.64-7.72 (m, 3H, ArH, H-9, H-12, H-13), 7.93 (d, 2H,
J=7.2Hz, ArH, H-11, H-14), 8.45 (d, 1H, J = 8.4 Hz, ArH, H-1), 8.68-8.70 (m, 1H, ArH, H-10);
13C NMR (100 MHz, DMSO-df): 5 18.3 (Me, C-a, p-cymene), 21.9 (Me, C-j, p-cymene), 22.1
(Me, C-i, p-cymene), 30.4 (CH, C-h, p-cymene), 84.1 (ArCH, C-f, p-cymene), 85.7 (ArCH, C-e,
p-cymene), 85.9 (ArCH, C-d, p-cymene), 86.8 (ArCH, C-c, p-cymene), 100.5 (ArC, C-g, p-
cymene), 106.8 (ArC, C-b, p-cymene), 116.8 (ArCH, C-1), 118.1 (ArCH, C-4), 119.5 (ArCH, C-
9), 122.5 (ArCH, C-3), 128.4 (ArCH, C-11), 129.4 (ArCH, C-15), 129.7 (ArCH, C-12), 129.9
(ArC, C-14), 130.0 (ArC, C-2), 133.6 (ArC, C-13), 137.8 (ArC, C-6), 141.8 (ArCH, C-10), 141.9
(ArC, C-5), 144.9 (ArC, C-7), 148.9 (ArC, C-16), 152.0 (ArC, C-8); ESI-MS (CH3OH): m/z
550.00 [M-CI]*.

[(n®-p-cymene)RuCI{2-(5-(trifluoromethyl)-1H-benzo[d]imidazol-2-yl)quinolone}]CI (11d):
46.6 mg (0.075 mmol, 53 %); Mr (C,7H24N3ClF3Ru) = 619.47 g/mol; Anal. calcd for
Co7H24N3CloF3Ru (%): C 52.35, H 3.90, N 6.78. Found: C 52.70, H 4.34, N 6.38.; Mp: 230-
232°C decomp.; Rs (100% ethyl acetate): 0.23; IR (cm™): v 3442, 3057, 2921, 1591, 1500,
1469, 1427, 1317, 1142, 1045, 829, 745; "H NMR (400 MHz, CDCl3): 6 (ppm) 0.72 (d, 6H, J =
7.2 Hz, H-i, H+j), 2.26 (brs, 1H, p-cym CH, H-h), 2.30 (s, 3H, p-cym CHj3, H-a), 5.53 (d, 1H, J =
6.0 Hz, p-cym ArH, H-f), 5.61 (d, 1H, J = 6.0 Hz, p-cym ArH, H-e), 5.67 (brs, 2H, p-cym ArH,
H-c, H-d), 7.45 (d, 1H, J = 8.4 Hz, ArH, H-9), 7.63 (d, 1H, J = 7.2 Hz, ArH, H-1), 7.69 (d, 1H, J
= 8.4 Hz, ArH, H-2), 7.83-7.89 (m, 2H, ArH, H-12, H-13), 8.09 (s, 1H, ArH, H-4), 8.28 (d, 1H, J
= 8.4 Hz, ArH, H-14), 8.43 (d, 1H, J = 8.4 Hz, ArH, H-11), 8.80 (d, 1H, J = 8.8 Hz, ArH, H-10);
13C NMR (100 MHz, DMSO-df): 5 18.3 (Me, C-a, p-cymene), 21.9 (Me, C-j, p-cymene), 22.3
(Me, C-i, p-cymene), 30.5 (CH, C-h, p-cymene), 83.9 (ArCH, C-f, p-cymene), 85.1 (ArCH, C-e,
p-cymene), 85.9 (ArCH, C-d, p-cymene), 86.8 (ArCH, C-c, p-cymene), 100.6 (ArC, C-g, p-
cymene), 106.9 (ArC, C-b, p-cymene), 112.8 (ArCH, C-4), 114.6 (ArCH, C-1), 117.6 (ArCH, C-
2), 118.9 (ArC, C-17), 120.3 (ArC, C-3), 127.7 (ArC, C-15), 129.1 (ArCH, C-12), 129.6 (ArCH,
C-11), 129.8 (ArCH, C-14), 130.5 (ArCH, C-13), 133.5 (ArCH, C-10), 135.3 (ArC, C-6), 141.6
(ArC, C-7), 148.9 (ArC, C-5), 155.1 (ArC, C-16), 161.9 (ArC, C-8); ESI-MS (CH3OH): m/z
584.06 [M-CI]*.
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[(n®-p-cymene)RuCIl{2-(6-(trifluoromethyl)-1H-benzo[d]imidazol-2-yl)quinolone}]-Cl
(11d"): 36.9 mg (0.059 mmol, 42 %); Mr (C,7H24N3ClF3Ru) = 619.47 g/mol; Anal. calcd for
Ca7H24N3CIoF3RuU (%): C 52.35, H 3.90, N 6.78. Found: C 52.65, H 4.26, N 6.52.; Mp: 226-
228°C decomp.; Rf (100% ethyl acetate): 0.21; '"H NMR (400 MHz, CDClI3): d (ppm) 0.74 (d,
6H, J = 6.8 Hz, H-i, H+j), 2.26 (brs, 1H, p-cym CH, H-h), 2.30 (s, 3H, p-cym CHj3, H-a), 5.55 (d,
1H, J = 6.0 Hz, p-cym ArH, H-f), 5.61 (d, 1H, J = 6.0 Hz, p-cym ArH, H-e), 5.68 (d, 2H, J = 6.4
Hz, p-cym ArH, H-c, H-d), 7.43 (d, 1H, J = 8.4 Hz, ArH, H-4), 7.62-7.70 (m, 2H, ArH, H-1, H-3),
7.85-7.89 (m, 3H, ArH, H-9, H-12, H-13), 8.29 (d, 1H, J = 8.8 Hz, ArH, H-14), 8.44 (d, 1H, J =
8.4 Hz, ArH, H-11), 8.81 (d, 1H, J = 8.4 Hz, ArH, H-10); '3C NMR (100 MHz, DMSO-df): &
19.0 (Me, C-a, p-cymene), 21.7 (Me, C-j, p-cymene), 22.2 (Me, C-i, p-cymene), 30.8 (CH, C-h,
p-cymene), 84.2 (ArCH, C-f, p-cymene), 85.1 (ArCH, C-e, p-cymene), 86.0 (ArCH, C-d, p-
cymene), 86.9 (ArCH, C-c, p-cymene), 100.7 (ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-
cymene), 112.8 (ArCH, C-1), 115.1 (ArCH, C-4), 119.4 (ArCH, C-3), 119.8 (ArC, C-17), 1221
(ArC, C-2), 125.6 (ArC, C-15), 129.4 (ArCH, C-12), 129.7 (ArCH, C-11), 129.9 (ArCH, C-14),
133.7 (ArCH, C-13), 141.9 (ArCH, C-10), 144.3 (ArC, C-5), 149.1 (ArC, C-7), 156.7 (ArC, C-
16), 162.3 (ArC, C-8); ESI-MS (CH30H): m/z 584.06 [M-CI]*.

[(n®-p-cymene)RuCl{2-(5-methoxy-1H-benzo[d]imidazol-2-yl)quinolone}]-Cl (11e): 49.5
mg (0.085 mmol, 47 %); Mr (Cyo7H2;N3OCI,Ru) = 581.50 g/mol; Anal. calcd for
Co7H27N3OCIZRuU (%): C 55.77, H 4.68, N 7.23. Found: C 55.39, H 4.31, N 7.58.; Mp: 228-
230°C decomp.; Rt (100% ethyl acetate): 0.32; IR (cm™): v 3451, 3045, 2928, 1596, 1504,
1459, 1415, 1347, 1142, 829, 748; "H NMR (400 MHz, CDClI3): & (ppm) 0.76 (d, 6H, J = 6.8 Hz,
H-i, H-j), 2.11 (brs, 1H, p-cym CH, H-h), 2.26 (s, 3H, p-cym CH3, H-a), 3.92 (s, 3H, -OMe, H-
17), 5.52 (d, 1H, J = 6.0 Hz, p-cym ArH, H-f), 5.58 (d, 1H, J = 6.4 Hz, p-cym ArH, H-e), 5.64 (d,
1H, J = 5.6 Hz, p-cym ArH, H-d), 5.70 (d, 1H, J = 5.2 Hz, p-cym ArH, H-c), 7.58 (d, 2H, J= 8.0
Hz, ArH, H-2, H-4), 7.69 (d, 1H, J = 8.8 Hz, ArH, H-9), 7.78-7.83 (m, 3H, ArH, H-1, H-12, H-
13), 8.18 (d, 1H, J = 8.4 Hz, ArH, H-14), 8.34 (d, 1H, J = 8.4 Hz, ArH, H-11), 8.77 (d, 1H, J =
8.4 Hz, ArH, H-10); 3C NMR (100 MHz, DMSO-df): 5 18.3 (Me, C-a, p-cymene), 21.9 (Me, C-j,
p-cymene), 22.3 (Me, C-i, p-cymene), 30.9 (CH, C-h, p-cymene), 57.4 (OMe, C-17), 85.3
(ArCH, C-f, p-cymene), 85.9 (ArCH, C-e, p-cymene), 86.8 (ArCH, C-d, p-cymene), 87.5 (ArCH,
C-c, p-cymene), 100.6 (ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-cymene), 111.2 (ArCH, C-4),
114.8 (ArCH, C-2), 118.5 (ArCH, C-1), 122.5 (ArCH, C-9), 125.5 (ArC, C-15), 126.7 (ArCH, C-
12), 129.4 (ArCH, C-11), 133.1 (ArCH, C-14), 135.3 (ArCH, C-13), 141.9 (ArC, C-5), 142.1
(ArCH, C-10), 148.8 (ArC, C-6), 149.5 (ArC, C-7), 150.4 (ArC, C-16), 157.4 (ArC, C-3), 163.7
(ArC, C-8); ESI-MS (CH30H): m/z 546.09 [M-CI]*.

[(n¢-p-cymene)RuCIl{2-(6-methoxy-1H-benzo[d]imidazol-2-yl)quinolone}]CI (11e’): 52.6
mg (0.090 mmol, 50 %); Mr (C,;H,7N3OCI,Ru) = 581.50 g/mol, Anal. calcd for
Co7H27N3OCIZRuU (%): C 55.77, H 4.68, N 7.23. Found: C 55.42, H 4.43, N 7.44.;Mp: 229-
231°C decomp.; R (100% ethyl acetate): 0.35; '"H NMR (400 MHz, CDCl3): & (ppm) 0.72 (dd,
6H, J1 = 6.8 Hz, J2 = 2.8 Hz, H-i, H-j), 2.04-2.13 (m, 1H, p-cym CH, H-h), 2.28 (s, 3H, p-cym
CHjs, H-a), 3.84 (s, 3H, OMe, H-17), 5.52 (d, 1H, J = 5.6 Hz, p-cym ArH, H-f), 5.59 (d, 1H, J =
5.6 Hz, p-cym ArH, H-e), 5.64-5.69 (m, 2H, p-cym ArH, H-c, H-d), 7.25 (brs, 1H, ArH, H-1),
7.50-7.58 (m, 2H, ArH, H-3, H-4), 7.69 (d, 1H, J = 8.8 Hz, ArH, H-9), 7.78-7.83 (m, 2H, ArH, H-
12, H-13), 8.16-8.19 (m, 1H, ArH, H-14), 8.32-8.35 (m, 1H, ArH, H-11), 8.75 (d, 1H, J = 8.4 Hz,
ArH, H-10); 3C NMR (100 MHz, DMSO-d®): 5 18.3 (Me, C-a, p-cymene), 21.9 (Me, C+j, p-
cymene), 22.2 (Me, C-i, p-cymene), 30.4 (CH, C-h, p-cymene), 57.8 (OMe, C-17), 84.1 (ArCH,
C-f, p-cymene), 85.2 (ArCH, C-e, p-cymene), 85.9 (ArCH, C-d, p-cymene), 86.8 (ArCH, C-c, p-
cymene), 100.6 (ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-cymene), 112.3 (ArCH, C-1), 115.3
(ArCH, C-3), 119.6 (ArCH, C-4), 123.0 (ArC, C-9), 128.4 (ArC, C-15), 129.5 (ArCH, C-12),
129.8 (ArCH, C-11), 130.0 (ArCH, C-14), 133.7 (ArCH, C-13), 141.8 (ArC, C-6), 141.9 (ArC,
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C-10), 145.3 (ArC, C-5), 149.0 (ArC, C-7), 154.6 (ArC, C-16), 158.0 (ArCH, C-2), 164.3 (ArC,
C-8):; ESI-MS (CH3OH): m/z 546.09 [M-CIJ*

[(n®-p-cymene)RuCI{2-(5-nitro-1H-benzo[d]imidazol-2-yl)quinolone}]CI (11f): 49.6 mg
(0083 mmol, 51 %); Mr (026H24N4020|2Ru) = 596.47 g/mol; Anal. calcd for C26H24N402C|2RU
(%): C 52.35, H 4.06, N 9.39. Found: C 52.66, H 4.38, N 9.58.; Mp: 237-240°C decomp.; R¢
(100% ethyl acetate): 0.21; IR (cm™): v 3448, 3052 2916, 1594, 1505, 1467, 1424, 1329, 1141,
827, 748; "H NMR (400 MHz, CDCl5): d (ppm) 0.74 (dd, 6H, J;= 6.8 Hz, J2 = 2.8 Hz, H-i, H-j),
2.05-2.11 (m, 1H, p-cym CH, H-h), 2.33 (s, 3H, p-cym CH3;, H-a), 5.53 (d, 1H, J = 5.6 Hz, p-
cym ArH, H-f), 5.62 (d, 1H, J = 5.6 Hz, p-cym ArH, H-e), 5.66 (d, 1H, J = 6.0 Hz, p-cym ArH,
H-d), 5.68 (d, 1H, J = 6.0 Hz, p-cym ArH, H-c), 7.62-7.69 (m, 2H, ArH, H-1, H-9), 7.85-7.92 (m,
2H, ArH, H-12, H-13), 8.17 (d, 1H, J = 10.8 Hz, ArH, H-14), 8.33 (d, 1H, J = 8.4 Hz, ArH, H-2),
8.45 (d, 1H, J = 8.0 Hz, ArH, H-4), 8.74 (brs, 1H, ArH, H-11), 8.81 (d, 1H, J = 8.4 Hz, H-10);
13C NMR (100 MHz, DMSO-d®): 5 18.8 (Me, C-a, p-cymene), 21.5 (Me, C-j, p-cymene), 22.2
(Me, C-i, p-cymene), 30.7 (CH, C-h, p-cymene), 84.4 (ArCH, C-f, p-cymene), 85.7 (ArCH, C-e,
p-cymene), 85.9 (ArCH, C-d, p-cymene), 86.8 (ArCH, C-c, p-cymene), 100.7 (ArC, C-g, p-
cymene), 106.8 (ArC, C-b, p-cymene), 113.6 (ArCH, C-4), 117.6 (ArCH, C-1), 119.7 (ArCH, C-
2), 122.8 (ArCH, C-9), 126.6 (ArC, C-15), 129.3 (ArCH, C-12), 129.5 (ArCH, C-11), 129.7
(ArCH, C-14), 129.8 (ArCH, C-13), 133.4 (ArCH, C-10), 136.9 (ArC, C-6), 141.6 (ArC, C-7),
144.3 (ArC, C-3), 148.9 (ArC, C-5), 154.3 (ArC, C-16), 164.9 (ArC, C-8); ESI-MS (CH3OH):
m/z 561.06 [M-CI]*.

[(n®-p-cymene)RuCI{2-(6-nitro-1H-benzo[d]imidazol-2-yl)quinolone}]CI (11f): 41.9 mg
(0070 mmol, 43 %); Mr (CZGH24N402CI2RU) = 596.47 g/mol; Anal. calcd for C26H24N4OZC|2RU
(%): C 52.35, H 4.06, N 9.39. Found: C 52.61, H 4.32, N 9.52.;Mp: 234-238°C decomp.; R¢
(100% ethyl acetate): 0.17; '"H NMR (400 MHz, CDCl5): & (ppm) 0.74 (d, 6H, J = 6.8 Hz, H-i,
H-j), 2.09-2.13 (m, 1H, p-cym CH, H-h), 2.36 (s, 3H, p-cym CHj3;, H-a), 5.62 (d, 1H, J = 6.0 Hz,
p-cym ArH, H-f), 5.65 (d, 1H, J = 6.0 Hz, p-cym ArH, H-e), 5.71 (d, 1H, J = 6.0 Hz, p-cym ArH,
H-d), 5.79 (d, 1H, J = 5.6 Hz, p-cym ArH, H-c), 7.65-7.69 (m, 1H, ArH, H-4), 7.81 (d, 1H, J =
9.2 Hz, ArH, H-14), 7.87-7.92 (m, 2H, H-12, H-13), 8.13 (d, 1H, J = 11.2 Hz, ArH, H-3), 8.33 (d,
1H, J = 8.4 Hz, ArH, H-9), 8.45 (d, 1H, J = 8.4 Hz, ArH, H-11), 8.58 (brs, 1H, ArH, H-1), 8.81
(d, 1H, J = 8.4 Hz, H-10); '3C NMR (100 MHz, DMSO-d®): 5 18.9 (Me, C-a, p-cymene), 21.6
(Me, C+j, p-cymene), 22.3 (Me, C-i, p-cymene), 30.8 (CH, C-h, p-cymene), 84.5 (ArCH, C-f, p-
cymene), 85.8 (ArCH, C-e, p-cymene), 86.1 (ArCH, C-d, p-cymene), 86.9 (ArCH, C-c, p-
cymene), 100.7 (ArC, C-g, p-cymene), 106.8 (ArC, C-b, p-cymene), 113.7 (ArCH, C-1), 117.6
(ArCH, C-4), 119.8 (ArCH, C-3), 122.9 (ArCH, C-9), 126.7 (ArC, C-15), 129.4 (ArCH, C-12),
129.6 (ArCH, C-11), 129.8 (ArCH, C-14), 129.9 (ArCH, C-13), 133.5 (ArCH, C-10), 138.8 (ArC,
C-5), 141.7 (ArC, C-7), 144.4 (ArC, C-2), 149.1 (ArC, C-6), 154.3 (ArC, C-16), 165.0 (ArC, C-
8); ESI-MS (CH30OH): m/z 561.06 [M-CI]*.

5-chloro-2-(quinolin-2-yl)benzo[d]thiazole (10h): Yield: 94%, R; (25% ethyl acetate in
Hexane): 0.35; 'TH NMR (400 MHz, CDCl3): d (ppm) 7.42 (d, J = 8.4 Hz, 1H, ArH), 7.60-7.64
(m, 1H, ArCH), 7.76-7.80 (m, 1H, ArH), 7.88 (t, J = 8 Hz, 2H, ArH), 8.11 (s, 1H, ArH), 8.19 (d,
J =8 Hz, 1H, ArH), 8.32 (d, J = 8.4 Hz, 1H, ArH), 8.47 (d, J = 8.4 Hz, 1H, ArH); ESI-MS
(CH30H): m/z 297.02 [M+H]*.

[(n®-p-cymene)RuCI{5-chloro-2-(quinolin-2-yl)benzo[d]thiazole}]Cl (11h): 88.7 mg (0.147
mmol, 94 %); Mr (CysH23N2SCI;Ru) = 602.97 g/mol; Anal. calcd for CysH23N2SCIsRu (%): C
51.79, H 3.84, N 4.65. Found: C 52.18, H 4.36, N 4.88.; Mp: 222-224°C decomp.; R (100%
ethyl acetate): 0.25; IR (cm™): v 3381, 3051, 2924, 1614, 1591, 1516, 1425, 1371, 1095, 925,
827, 763; '"H NMR (400 MHz, DMSO-d®): & (ppm) 0.74 (d, 3H, J = 6.8 Hz, H-j), 0.81 (d, 3H, J =
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6.8 Hz, H-i), 2.28 (s, 3H, p-cym CH3;, H-a), 2.79-2.85 (m, 1H, p-cym CH, H-h), 6.08 (d, 1H, J =
6.0 Hz, p-cym ArH, H-f), 6.29-6.33 (m, 3H, p-cym ArH, H-c, H-d, H-e), 7.93 (d, 1H, J = 8.8 Hz,
ArH, H-2), 8.01 (t, 1H, J = 7.2 Hz, ArH, H-12), 8.19 (t, 1H, J = 8.0 Hz, ArH, H-13), 8.35 (brs,
2H, ArH, H-1, H-9), 8.59 (d, 1H, J = 8.8 Hz, ArH, H-14), 8.71 (d, 1H, J = 8.0 Hz, ArH, H-11),
8.81 (d, 1H, J = 8.8 Hz, H-4), 8.98 (d, 1H, J = 8.4 Hz, H-10); 3C NMR (100 MHz, DMSO-d®): 6
18.6 (Me, C-a, p-cymene), 21.4 (Me, C-j, p-cymene), 22.3 (Me, C-i, p-cymene), 30.7 (CH, C-h,
p-cymene), 82.1 (ArCH, C-f, p-cymene), 84.3 (ArCH, C-e, p-cymene), 85.6 (ArCH, C-d, p-
cymene), 86.8 (ArCH, C-c, p-cymene), 100.6 (ArC, C-g, p-cymene), 104.9 (ArC, C-b, p-
cymene), 121.6 (ArCH, C-1), 122.1 (ArCH, C-4), 127.1 (ArCH, C-2), 129.6 (ArCH, C-9), 126.8
(ArC, C-15), 129.9 (ArCH, C-12), 130.9 (ArCH, C-11), 132.9 (ArC, C-3), 134.2 (ArCH, C-14),
134.8 (ArCH, C-13), 142.3 (ArCH, C-10), 149.3 (ArC, C-6), 151.4 (ArC, C-16), 151.8 (ArC, C-
5), 161.6 (ArC, C-7), 168.0 (ArC, C-8); ESI-MS (CH30OH): m/z 567.00 [M-CI]*

[(n®-p-cymene)RuCl{2-(5,6-dimethyl-1H-benzo[d]imidazol-2-yl)quinolone}]CI (11i): 103.2
mg (0.178 mmol, 97 %); Mr (C,sH29N3CloRu) = 579.52 g/mol; Anal. calcd for C,gH29N3ClRu
(%): C 58.03, H 5.04, N 7.25. Found: C 58.38, H 5.32, N 7.48.; Mp: 234-236°C decomp.; R¢
(100% ethyl acetate): 0.33; IR (cm): v 3446, 3052, 2928, 1598 1500, 1462, 1429, 1333,
1157, 828, 756; 'H NMR (400 MHz, CDClI3): 6 (ppm) 0.80 (d, 6H, J = 6.8 Hz, p-cym CH3, H-i,
H-j), 2.11 (brs, 1H, p-cym CH, H-h), 2.30 (s, 6H, p-cym CHj3, H-a), 2.36 (s, 3H, Me, H-18), 2.42
(s, 3H, Me, H-17), 5.51 (d, 1H, J = 5.2 Hz, p-cym ArH, H-f), 5.60 (d, 1H, J = 5.6 Hz, p-cym ArH,
H-e), 5.68 (brs, 2H, p-cym ArH, H-c, H-d), 7.38 (s, 1H, ArH, H-9), 756(brs 2H, ArH, H-1, H-4),
7.77-7.83 (m, 2H, ArH, H-12, H-13), 8.17 (d, 1H, J = 8.0 Hz, ArH, H-14), 8.36 (d, 1H, J = 8.0
Hz, ArH, H-11), 877 (d 1H, J = 8.8 Hz, ArH, H-10); '3C NMR (100 MHz, DMSO- d6) 0 14.6
(Me, C-18), 15.6 (Me, C-17), 18.9 (Me, C-a, p-cymene), 21.6 (Me, C-j, p-cymene), 22.2 (Me,
C-i, p-cymene), 31.1 (CH, C-h, p-cymene), 85.2 (ArCH, C-f, p-cymene), 85.8 (ArCH, C-e, p-
cymene), 87.2 (ArCH, C-d, p-cymene), 87.4 (ArCH, C-c, p-cymene), 105.4 (ArC, C-g, p-
cymene), 105.6 (ArC, C-b, p-cymene), 117.6 (ArCH, C-4), 119.9 (ArCH, C-1), 124.8 (ArCH, C-
9), 125.6 (ArC, C-15), 126.6 (ArCH, C-12), 129.3 (ArCH, C-11), 129.7 (ArCH, C-14), 129.8
(ArCH, C-13), 130.8 (ArC, C-3), 133.9 (ArC, C-2), 140.1 (ArC, C-6), 141.5 (ArC, C-5), 147.6
(ArCH, C-10), 148.8 (ArC, C-7), 156.1 (ArC, C-16), 171.9 (ArC, C-8); ESI-MS (CH3;0OH): m/z
544 11 [M-CI]*.

[(n¢-p-cymene)RuCl{2-(5,6-dichloro-1H-benzo[d]imidazol-2-yl)quinolone}]CI (11j): 83.2
mg (0.134 mmol, 95 %); Mr (C,sH23N3CI4Ru) = 620.36 g/mol; Anal. calcd for CysH23N3CI4Ru
(%): C 50.34, H 3.74, N 6.77. Found: C 50.73, H 3.45, N 7.14.; Mp: 232-234°C decomp.;R¢
(100% ethyl acetate): 0.28; IR (cm'): v 3445, 3058, 2934, 1599 1501, 1479, 1421, 1326,
1140, 815, 746; "H NMR (400 MHz, CDCI3): d (ppm) 0.63 (d, 3H, J = 6.8 Hz, p-cymCH3;, H-j),
0.73 (d, 3H, J = 6.8 Hz, p-cymCHg;, H-i), 2.29 (s, 3H, p-cym CHj;, H-a), 2.79-2.85 (m, 1H, p-
cym CH, H-h), 6.07 (d, 1H, J = 5.6 Hz, p-cym ArH, H-f), 6.29 (d, 2H, J = 6.0 Hz, p-cym ArH, H-
d, H-e), 6.40 (d, 1H, J = 5.6 Hz, p-cym ArH, H-c), 7.96 (t, 1H, J = 7.2 Hz, ArH, H-9), 8.16-8.19
(m, 2H, ArH, H-13, H-12), 8.28 (d, 1H, J = 8.0 Hz, ArH, H-14), 8.33 (s, 1H, ArH, H-11), 8.68 (d,
1H, J = 8.4 Hz, ArH, H-1), 8.81 (d, 1H, J = 8.8 Hz, ArH, H-4), 8.97 (d, 1H, J = 8.4 Hz, ArH, H-
10); '3C NMR (100 MHz, DMSO-df): 6 18.9 (Me, C-a, p-cymene), 21.5 (Me, C-j, p-cymene),
22.3 (Me, C-i, p-cymene), 30.6 (CH, C-h, p-cymene), 83.7 (ArCH, C-f, p-cymene), 85.9 (ArCH,
C-e, p-cymene), 86.1 (ArCH, C-d, p-cymene), 86.8 (ArCH, C-c, p-cymene), 102.8 (ArC, C-g,
p-cymene), 106.9 (ArC, C-b, p-cymene), 116.7 (ArCH, C-1), 119.3 (ArCH, C-4), 119.6 (ArCH,
C-9), 1284 (ArC, C-15), 129.0 (ArCH, C-12), 129.5 (ArCH, C-11), 129.7 (ArC, C-3), 129.8
(ArC, C-2), 130.1 (ArCH, C-14), 133.8 (ArCH, C-13), 135.6 (ArCH, C-10), 141.8 (ArC, C-6),
141.9 (ArC, C-5), 148.2 (ArC, C-7), 149.0 (ArC, C-16), 153.5 (ArC, C-8); ESI-MS (CH3OH):
m/z 584.00 [M-CI]*.
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(n%-p-cymene)RuCI{2-(5-fluoro-1H-benzo[d]imidazol-2-yl)quinolone}]CI (11k): 55.31 mg
(0.097 mmol, 49 %); Mr (CyeH24N3FCI,Ru) = 569.46 g/mol; Anal. calcd for CogHosN3FCIRu
(%): C 54.84, H 4.25, N 7.38. Found: C 54.36, H 4.59, N 7.73.; Mp: 234-236°C decomp.; R¢
(100% ethyl acetate): 0.25; IR (cm'): v 3445, 3055, 2929, 1587, 1509, 1459, 1425, 1410,
1327, 1142, 1065, 827, 748; 'H NMR (400 MHz, CDCI3): d (ppm) 0.73 (d, 3H, J = 2.8 Hz, p-
cymCHs, H-j), 0.78 (d, 3H, J = 2.8 Hz, p-cymCHjs, H-i), 2.21 (brs, 1H, p-cym CH, H-h), 2.27 (s,
3H, p-cym CHj3, H-a), 5.62 (brs, 1H, p-cym ArH, H-f), 5.73 (brs, 3H, p-cym ArH, H-c, H-d, H-e),
7.33-7.41 (m, 2H, J = ArH, H-2, H-4), 7.64-7.70 (m, 3H, ArH, H-1, H-12, H-13), 7.88 (d, 2H, J =
8.0 Hz, ArH, H-9, H-14), 8.41 (d, 1H, J = 8.4 Hz, ArH, H-11), 9.23 (d, 1H, J = 8.0 Hz, ArH, H-
10); '3C NMR (100 MHz, DMSO-db): & 18.3 (Me, C-a, p-cymene), 21.9 (Me, C-j, p-cymene),
22.2 (Me, C-i, p-cymene), 30.4 (CH, C-h, p-cymene), 84.1 (ArCH, C-f, p-cymene), 85.7 (ArCH,
C-e, p-cymene), 85.9 (ArCH, C-d, p-cymene), 86.8 (ArCH, C-c, p-cymene), 100.6 (ArC, C-g,
p-cymene), 106.9 (ArC, C-b, p-cymene), 116.9 (ArCH, C-2), 119.3 (ArCH, C-1), 122.6 (ArCH,
C-4), 129.3 (ArCH, C-9), 129.4 (ArC, C-15), 129.7 (ArCH, C-12), 129.8 (ArCH, C-11), 129.9
(ArCH, C-14), 133.7 (ArCH, C-13), 139.2 (ArC, C-5), 141.9 (ArCH, C-10), 148.4 (ArC, C-6),
148.9 (ArC, C-7), 152.3 (ArC, C-16), 159.9 (ArC, C-3), 162.4 (ArC, C-8); ESI-MS (CH3OH):
m/z 534.10 [M-CI]*.

(n®-p-cymene)RuCIl{2-(6-fluoro-1H-benzo[d]imidazol-2-yl)quinolone}]Cl (11k’): 53.1 mg
(0.093 mmol, 47 %); Mr (CyeH24N3FCI,RuU) = 569.46 g/mol; Anal. calcd for CyeHo4N3FCIRu
(%): C 54.84, H 4.25, N 7.38. Found: C 54.51, H 4.52, N 7.66.;Mp: 234-236°C decomp.; R¢
(100% ethyl acetate): 0.23; "H NMR (400 MHz, CDCl5): & (ppm) 0.73 (brs, 3H, p-cymCHg, H-j),
0.78 (brs, 3H, p-cymCH3, H-i), 2.27 (s, 3H, p-cym CHj3;, H-a), 2.83 (sept, 1H, J = 6.8 Hz, p-cym
CH, H-h), 5.62 (brs, 1H, p-cym ArH, H-f), 5.73-5.81 (m, 3H, p-cym ArH, H-c, H-d, H-e), 7.32-
7.41 (m, 2H, J = ArH, H-1, H-3), 7.64-7.73 (m, 3H, ArH, H-4, H-9, H-12), 7.88 (d, 2H, J = 8.0
Hz, ArH, H-13, H-14), 8.41 (d, 1H, J = 8.4 Hz, ArH, H-11), 9.23 (d, 1H, J = 8.0 Hz, ArH, H-10);
13C NMR (100 MHz, DMSO-df): 5 18.4 (Me, C-a, p-cymene), 21.7 (Me, C-j, p-cymene), 22.2
(Me, C-i, p-cymene), 30.5 (CH, C-h, p-cymene), 84.1 (ArCH, C-f, p-cymene), 85.7 (ArCH, C-e,
p-cymene), 86.0 (ArCH, C-d, p-cymene), 86.9 (ArCH, C-c, p-cymene), 100.7(ArC, C-g, p-
cymene), 106.9 (ArC, C-b, p-cymene), 116.8 (ArCH, C-1), 119.3 (ArCH, C-3), 122.4 (ArCH, C-
4), 129.3 (ArCH, C-9), 129.4 (ArC, C-15), 129.7 (ArCH, C-12), 129.8 (ArCH, C-11), 129.9
(ArCH, C-14), 133.8 (ArCH, C-13), 139.2 (ArC, C-6), 141.9 (ArCH, C-10), 148.4 (ArC, C-5),
149.0 (ArC, C-7), 152.5 (ArC, C-16), 160.0 (ArC, C-2), 162.5 (ArC, C-8); ESI-MS (CH3OH):
m/z 534.10 [M-CI]*.

[(n®-p-cymene)RuCI{2-(5-bromo-1H-benzo[d]imidazol-2-yl)quinolone}]CI (11l): 40.4 mg
(0.064 mmol, 48 %); Mr (CsH24N3BrCl,Ru) = 630.37 g/mol; Anal. calcd for CysH24N3BrCIl,Ru
(%): C 49.54, H 3.84, N 6.67. Found: C 49.21, H 4.26, N 6.23.; Mp: 232-234°C decomp.; R¢
(100% ethyl acetate): 0.27; IR (cm™): v 3444, 3045, 2927, 1591, 1506, 1467, 1416, 1325,
1144, 827, 746; '"H NMR (400 MHz, CDCl3): d (ppm) 0.71 (d, 3H, J = 7.6 Hz, p-cymCHj3, H-j),
0.72 (d, 3H, J = 7.6 Hz, p-cymCH3;, H-i), 2.21-2.26 (m, 1H, p-cym CH, H-h), 2.30 (s, 3H, p-cym
CHjs;, H-a), 5.51 (d, 1H, J = 5.6 Hz, p-cym ArH, H-f), 5.60 (d, 1H, J = 6.0 Hz, p-cym ArH, H-e),
5.66 (brs, 2H, p-cym ArH, H-c, H-d), 7.32 (d, 1H, J = 8.0 Hz, ArH, H-2), 7.50 (d, 1H, J = 8.8 Hz,
ArH, H-1), 7.62 (t, 1H, J = 7.2 Hz, ArH, H-9), 7.83-7.88 (m, 2H, ArH, H-12, H-13), 7.94 (s, 1H,
ArH, H-4), 8.25 (d, 1H, J = 8.4 Hz, ArH, H-14), 8.39 (d, 1H, J = 8.8 Hz, ArH, H-11), 8.78 (d, 1H,
J = 8.4 Hz, ArH, H-10); 3C NMR (100 MHz, DMSO-df): 5 18.9 (Me, C-a, p-cymene), 21.6 (Me,
C-j, p-cymene), 22.1 (Me, C-i, p-cymene), 30.7 (CH, C-h, p-cymene), 83.5 (ArCH, C-f, p-
cymene), 84.8 (ArCH, C-e, p-cymene), 85.9 (ArCH, C-d, p-cymene), 86.8 (ArCH, C-c, p-
cymene), 100.5 (ArC, C-g, p-cymene), 106.8 (ArC, C-b, p-cymene), 113.9 (ArCH, C-1), 116.1
(ArCH, C-4), 119.8 (ArC, C-3), 120.1 (ArCH, C-9), 128.3 (ArC, C-15), 129.3 (ArCH, C-2),
129.7 (ArCH, C-12), 129.8 (ArC, C-11), 130.3 (ArCH, C-14), 133.6 (ArCH, C-13), 136.2 (ArCH,
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C-10), 141.8 (ArC, C-5), 141.9 (ArC, C-6), 143.9 (ArC, C-7), 148.9 (ArC, C-16), 163.8 (ArC, C-
8); ESI-MS (CH3OH): m/z 593.99 [M-CIJ*.

[(n®-p-cymene)RuCl{2-(6-bromo-1H-benzo[d]imidazol-2-yl)quinolone}]CI (111'): 39.6 mg
(0.063 mmol, 47 %); Mr (CsH24N3BrCI,Ru) = 630.37 g/mol; Anal. calcd for CysH24N3BrCIl,Ru
(%): C 49.54, H 3.84, N 6.67. Found: C 49.30, H 4.12, N 6.43.;Mp: 231-232°C decomp.; R¢
(100% ethyl acetate): 0.24; "H NMR (400 MHz, CDCl3): d (ppm) 0.72 (d, 6H, J = 6.8 Hz, H-I,
H-j), 2.02-2.09 (m, 1H, p-cym CH, H-h), 2.33 (s, 3H, p-cym CHj3, H-a), 5.52 (d, 1H, J = 4.0 Hz,
p-cym ArH, H-f), 5.62 (d, 1H, J = 6.0 Hz, p-cym ArH, H-e), 5.67 (d, 1H, J = 9.4 Hz, p-cym ArH,
H-d), 5.69 (brs, 1H, p-cym ArH, H-c), 7.30 (t, 1H, J = 8.8 Hz, ArH, H-3), 7.61 (d, 1H, J = 7.2 Hz,
ArH, H-4), 7.67 (d, 1H, J = 9.2 Hz, ArH, H-9), 7.81-7.87 (m, 2H, ArH, H-12, H-13), 7.94 (s, 1H,
ArH, H-1), 8.25 (d, 1H, J = 8.4 Hz, ArH, H-14), 8.39 (d, 1H, J = 8.4 Hz, ArH, H-11), 8.79 (d, 1H,
J = 8.8 Hz, ArH, H-10); '3C NMR (100 MHz, DMSO-d®): 5 19.0 (Me, C-a, p-cymene), 21.7 (Me,
C-j, p-cymene), 22.2 (Me, C-i, p-cymene), 30.8 (CH, C-h, p-cymene), 84.1 (ArCH, C-f, p-
cymene), 84.9 (ArCH, C-e, p-cymene), 86.1 (ArCH, C-d, p-cymene), 86.9 (ArCH, C-c, p-
cymene), 100.8 (ArC, C-g, p-cymene), 107.2 (ArC, C-b, p-cymene), 113.9 (ArCH, C-4), 117.7
(ArCH, C-1), 119.9 (ArC, C-2), 120.0 (ArCH, C-9), 120.2 (ArC, C-15), 129.4 (ArCH, C-3),
129.8 (ArCH, C-12), 129.9 (ArCH, C-11), 130.4 (ArCH, C-14), 137.8 (ArCH, C-13), 141.9
(ArCH, C-10), 142.0 (ArC, C-6), 144.0 (ArC, C-5), 149.1 (ArC, C-7), 152.8 (ArC, C-16), 164.0
(ArC, C-8); ESI-MS (CH30H): m/z 593.99 [M-CI]*.

[(n®-p-cymene)RuCl{2-(quinolin-2-yl)benzo[d]oxazole}]CI (11m): 121.5 mg (0.219 mmol,
96 %); Mr (Co6H24No,OCI;RuU) = 552.46 g/mol; Anal. calcd for Cy5H24N2OCI;Ru (%): C 56.53, H
4.38, N 5.07. Found: C 56.85, H 4.56, N 5.39.; Mp: 224-226°C decomp.; R (100% ethyl
acetate): 0.30; IR (cm™): v 3351, 3054, 2927, 1600, 1592, 1526, 1427, 1375, 925, 827, 763;
"H NMR (400 MHz, DMSO-d®): & (ppm) 0.76 (d, 3H, J = 6.8 Hz, H-j), 0.89 (d, 3H, J = 6.8 Hz,
H-i), 2.18 (s, 3H, p-cym CH3, H-a), 2.28-2.35 (m, 1H, p-cym CH, H-h), 5.17 (d, 1H, J = 6.0 Hz,
p-cym ArH, H-f), 5.74 (d, 1H, J = 6.0 Hz, p-cym ArH, H-e), 5.90 (d, 1H, J = 6.0 Hz, p-cym ArH,
H-d), 6.09 (d, 1H, J = 6.0 Hz, p-cym ArH, H-c), 7.38 (t, 1H, J = 7.6 Hz, ArH, H-4), 7.81 (d, 1H,
J =8.0 Hz, ArH, H-1, H-9), 8.02 (t, 1H, J = 7.2 Hz, ArH, H-12), 8.18 (t, 1H, J = 8.0 Hz, ArH, H-
3), 8.31 (d, 1H, J = 8.0 Hz, ArH, H-2), 8.39 (d, 1H, J = 8.0 Hz, ArH, H-13), 8.74 (d, 1H, J=8.4
Hz, H-14), 8.92 (d, 1H, J = 8.0 Hz, H-11), 9.18 (s, 1H, H-10); 3C NMR (100 MHz, DMSO-d®):
0 18.9 (Me, C-a, p-cymene), 21.9 (Me, C-j, p-cymene), 22.1 (Me, C-i, p-cymene), 30.7 (CH, C-
h, p-cymene), 83.8 (ArCH, C-f, p-cymene), 84.9 (ArCH, C-e, p-cymene), 85.9 (ArCH, C-d, p-
cymene), 86.8 (ArCH, C-c, p-cymene), 100.6 (ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-
cymene), 116.9 (ArCH, C-1), 117.8 (ArCH, C-4), 119.3 (ArCH, C-9), 122.8 (ArCH, C-2), 123.6
(ArCH, C-3), 127.5 (ArC, C-15), 128.6 (ArCH, C-12), 129.4 (ArCH, C-11), 129.6 (ArCH, C-14),
129.8 (ArCH, C-13), 133.6 (ArCH, C-10), 141.7 (ArC, C-6), 145.9 (ArC, C-16), 148.9 (ArC, C-
5), 151.2 (ArC, C-7), 161.2 (ArC, C-8); ESI-MS (CH30H): m/z m/z 517.06 [M-CI]*.

[(n®-p-cymene)RuCI{5-bromo-2-(quinolin-2-yl)benzo[d]oxazole}]Cl (11n): 79.7 mg (0.126
mmol, 95 %); Mr (CsH24N2OCI,Ru) = 631.35 g/mol; Anal. calcd for CysH23N,OBrCloRu (%): C
49.46, H 3.67, N 4.44. Found: C 49.68, H 3.91, N 4.81.; Mp: 226-228°C decomp.; R (100%
ethyl acetate): 0.24; IR (cm): v 3354, 3057, 2928, 1611, 1594, 1516, 1425, 1368, 925, 827,
753; 'H NMR (400 MHz, DMSO-d®): & (ppm) 0.82 (d, 3H, J = 6.8 Hz, H-j), 0.89 (d, 3H, J=6.8
Hz, H-i), 2.09 (s, 3H, p-cym CHj3, H-a), 2.29-2.37 (m, 1H, p-cym CH, H-h), 5.76 (d, 1H, J=6.0
Hz, p-cym ArH, H-f), 5.80 (d, 2H, J = 5.2 Hz, p-cym ArH, H-d, H-e), 5.88 (d, 1H, J = 6.0 Hz, p-
cym ArH, H-c), 7.55 (d, 1H, J = 8.8 Hz, ArH, H-4), 7.98 (s, 1H, ArH, H-2), 8.03 (t, 1H, J=7.6
Hz, ArH, H-9), 8.18 (t, 1H, J = 7.6 Hz, ArH, H-1), 8.31 (d, 1H, J = 8.0 Hz, ArH, H-12), 8.41 (d,
1H, J = 8.0 Hz, ArH, H-13), 8.73 (d, 1H, J = 8.8 Hz, H-14), 8.93 (d, 1H, J = 8.0 Hz, H-11), 9.19
(s, 1H, H-10); 3C NMR (100 MHz, DMSO-db): 5 18.7 (Me, C-a, p-cymene), 21.9 (Me, C+j, p-

173



cymene), 22.1 (Me, C-i, p-cymene), 30.4 (CH, C-h, p-cymene), 84.9 (ArCH, C-f, p-cymene),
85.9 (ArCH, C-e, p-cymene), 86.8 (ArCH, C-d, p-cymene), 87.3 (ArCH, C-c, p-cymene), 100.6
(ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-cymene), 110.3 (ArCH, C-1), 119.7 (ArCH, C-9),
120.8 (ArCH, C-3), 123.6 (ArCH, C-4), 125.0 (ArCH, C-15), 127.8 (ArCH, C-12), 129.8 (ArCH,
C-2), 131.0 (ArCH, C-11), 133.3 (ArC, C-14), 135.0 (ArCH, C-13), 149.1 (ArC, C-10), 147.2
(ArC, C-6), 148.9 (ArC, C-16), 155.8 (ArC, C-5), 170.8 (ArC, C-7), 172.8 (ArC, C-8); ESI-MS
(CH30H): m/z 594.97 [M-CI]*.

Characterization data for some Suzuki coupled ligand [7(g1-g3, la-19)] and their
corresponding ruthenium(ll)-p-cymene complexes [8(g1-g3, 1a-19)]

2-(6-(4-methoxyphenyl)pyridin-2-yl)benzo[d]thiazole (7g1): Yield: 95%, R; (16.5% ethyl
acetate in hexane): 0.37; '"H NMR (400 MHz, CDCI3): & (ppm) 3.89 (s, 3H, OCHj3), 7.05 (d, J =
8 Hz, 2H, ArCH), 7.42 (t, 1H, J = 8 Hz, ArCH), 7.51 (t, 1H, J = 8 Hz, ArCH), 7.77 (d, 1H, J= 8
Hz, ArCH), 7.86 (t, 1H, J = 8 Hz, ArCH), 7.96 (d, 1H, J = 8 Hz, ArCH), 8.11 (t, 3H,J = 8 Hz,
ArCH), 8.23 (d, 1H, J = 8 Hz, ArCH); '3C NMR (100 MHz, CDCl3): d 55.4 (OCH3), 114.2, 118.1,
120.8, 121.9, 123.5, 125.5, 126.1, 128.2, 130.8, 132.1, 136.4, 137.7, 150.9, 154.4, 156.7,
160.9, 170.4; LC-MS (CH30OH): m/z 319.08 [M+H]*.

[(n®-p-cymene)RuCl{2-(6-(4-methoxyphenyl)pyridin-2-yl)benzo[d]thiazole}]PF¢ (8g1):
54.7 mg (0.075 mmol, 95 %); Mr (CyH2sN,OPSCIF¢Ru) = 734.10 g/mol; Anal. calcd for
C29H2sN,OPSCIFgRuU (%): C 47.45, H 3.84, N 3.82 Found: C 47.78, H 3.57, N 4.18.; Mp: 240-
242°C decomp.; Rt (100% ethyl acetate): 0.28; IR (cm™): v 3051, 2941, 1697, 1600, 1554,
1406, 1327, 1176, 1072, 929, 829, 744; "H NMR (400 MHz, DMSO-d6): & (ppm) 0.63-0.69 (m,
6H, H-i, H-j), 2.13 (s, 3H, p-cym CH3, H-a), 2.78-2.85 (m, 1H, p-cym CH, H-h), 3.93 (s, 3H, -
OMe, H-19), 5.75 (d, 1H, J = 6.4 Hz, p-cym ArH, H-f), 5.80 (d, 1H, J = 6.4 Hz, p-cym ArH, H-e),
6.06 (brs, 2H, p-cym ArH, H-c, H-d), 7.26 (d, 2H, J = 8.8 Hz, H-15, H-16), 7.83 (t, 1H, J = 7.2
Hz, ArH, H-2), 7.89 (t, 1H, J = 7.2 Hz, ArH, H-3), 7.96 (d, 1H, J = 7.2 Hz, ArH, H-9), 8.09-8.11
(m, 2H, ArH, H-4, H-10), 8.29 (d, 1H, J = 8.0 Hz, ArH, H-11), 8.38 (t, 1H, J = 7.6 Hz, ArH, H-
18), 8.48 (d, 1H, J = 7.6 Hz, H-14), 8.65 (d, 1H, J = 7.6 Hz, H-1); '3C NMR (DMSO-d6,100
MHz): & 18.6 (Me, C-a, p-cymene), 21.7 (Me, C-j, p-cymene), 24.4 (Me, C-i, p-cymene), 31.1
(CH, C-h, p-cymene), 56.1 (OMe, C-19), 85.4 (ArCH, C-f, p-cymene), 86.0 (ArCH, C-e, p-
cymene), 86.8 (ArCH, C-d, p-cymene), 86.9 (ArCH, C-c, p-cymene), 102.4 (ArC, C-g, p-
cymene), 105.4 (ArC, C-b, p-cymene), 114.8 (ArCH, C-15), 118.5 (ArCH, C-17), 121.9 (ArCH,
C-9), 123.1 (ArCH, C-11), 123.6 (ArCH, C-4), 123.6 (ArCH, C-2), 124.9 (ArCH, C-1), 126.5
(ArCH, C-3), 128.5 (ArC, C-13), 130.3 (ArCH, C-14), 133.1 (ArCH, C-18), 135.9 (ArCH, C-10),
141.1 (ArC, C-7), 150.3 (ArC, C-6), 154.2 (ArC, C-8), 156.4 (ArC, C-12), 161.1 (ArC, C-16);
3P NMR (162 MHz, DMSO-db): (ppm) (-153.01)-(-135.45) (m, 1P, PFg); 'F NMR (376 MHz,
DMSO-db): d(ppm) = -71.02, -69.13 (6F, PFg); ESI-MS (CH30H): m/z 589.06 [M-CI]*.

2-(6-(4-formylphenyl)pyridin-2-yl)benzo[d]thiazole (7g2): Yield: 95%, R (16.5% ethyl
acetate in hexane): 0.31; IR (cm™): v 3350, 3049, 2850, 1687, 1674, 1587, 1562, 1506, 1427,
1315, 1211, 1149, 1078, 989, 796, 752; '"H NMR (400 MHz, CDCl3):  (ppm) 7.45 (d, 1H, J= 8
Hz, ArCH), 7.52 (t,1H, J = 8 Hz, ArCH), 7.91-7.99 (m, 3H, ArCH), 8.04 (d, 2H, J = 8 Hz, ArCH),
8.11 (d, 1H, J = 8 Hz, ArCH), 8.32-8.38 (m, 3H, ArCH), 10.11 (s, 1H, ArCHO); '3C NMR (100
MHz, CDCl3): & 119.34, 122.03, 122.28, 123.69, 125.81, 126.35, 127.50, 130.25, 136.32,
136.75, 138.15, 143.69, 151.49, 154.36, 155.44, 169.56, 191.97 (CHO); ESI-MS (CH3;OH):
m/z 317.09 [M+H]*.

[(n®-p-cymene)RuCl{2-(6-(4-formylphenyl)pyridin-2-yl)benzo[d]thiazole}]PF¢ (8g2): 53.8
mg (0.073 mmol, 93 %); Mr (Co9HosN,OPSCIFgRu) = 732.08 g/mol; Anal. calcd for
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C29H26N2OPSCIF¢RuU (%): C 47.58, H 3.58, N 3.83 Found: C 47.79, H 3.89, N 4.18.; Mp: 241-
243°C decomp.; Rt (100% ethyl acetate): 0.23; IR (cm™): v 3124, 3045, 2835, 1695, 1600,
1564, 1404, 1330, 1182, 831, 761; "H NMR (400 MHz, DMSO): &(ppm) Solubility problem; 3'P
NMR (162 MHz, CDCIz): d(ppm) = (-153.26)-(-135.66) (m, 1P, PFg). '°F NMR (376 MHz,
CDCl3): 8(ppm) = -73.38, -71.49 (6F, PFg); ESI-MS (CH30H): m/z 587.05 [M-CI]*.

2-(6-(4-acetylphenyl)pyridin-2-yl)benzo[d]thiazole (7g3): Yield: 90%, R: (16.5% ethyl
acetate in hexane): 0.18; '"H NMR (400 MHz, CDCl3): & (ppm) 2.66 (s, 3H, COCHj), 7.43 {(t,
1H, J=7.6 Hz, ArCH), 7.51 (t,1H, J = 7.6 Hz, ArCH), 7.70 (d, 1H, J = 8 Hz, ArCH), 7.87 (d, 1H,
J =8 Hz, ArCH), 7.91-7.97 (m, 2H, ArCH), 8.04 (d, 1H, J =8 Hz, ArCH), 8.09 (d, 2H, J = 8 Hz,
ArCH), 8.24 (d, 1H, J = 8 Hz, ArCH), 8.33 (d, 1H, J = 7.6 Hz, ArCH); '3C NMR (100 MHz,
CDCl3): 6 26.75 (Acetyl CH3), 119.71, 122.00, 122.06, 123.66, 125.74, 126.30, 127.05, 128.88,
136.35, 136.60, 137.58, 138.03, 142.35, 144.33, 151.39, 154.38, 155.63, 169.68, 197.74
(C=0); ESI-MS (CH30H): m/z 331.08 [M+H]*.

[(n®-p-cymene)RuCl{2-(6-(4-acetylphenyl)pyridin-2-yl)benzo[d]thiazole}]PF¢ (8g3): 41.25
mg (0.07 mmol, 93 %); Mr (C30H2sN,OPSCIFgRu) = 746.11 g/mol; Anal. calcd for
C30H2sN2OPSCIFgRu (%): C 48.29, H 3.78, N 3.75 Found: C 47.60, H 4.22, N 3.58. N 4.38,;
Mp: 242-244°C decomp.; Rs (100% ethyl acetate): 0.24; IR (cm'): v 3302, 1670, 1600, 1419,
1267, 993, 839, 758; '"H NMR (400 MHz, DMSO-d6): & (ppm) 1.18 (d, 6H, J = 7.2 Hz, H-i, H+j),
2.4 (s, 3H, p-cym CHs, H-a), 2.74 (s, 3H, COCH3;, H-20), 2.78-2.89 (m, 1H, p-cym CH, H-h),
3.93 (s, 3H, -OMe, H-19), 5.76 (d, 2H, J = 6.0 Hz, p-cym ArH, H-e, H-f), 5.80 (d, 2H, J = 6.4
Hz, p-cym ArH, H-c, H-d), 7.62 (d, 1H, J = 6.8 Hz, H-2), 7.90 (d, 2H, J = 7.2 Hz, ArH, H-3, H-9),
8.06 (t, 2H, J = 10.4 Hz, ArH, H-4, H-10), 8.29 (t, 3H, J = 10.0 Hz, ArH, H-1, H-11, H-14), 8.44-
8.51 (m, 2H, ArH, H-13, H-17), 8.73 (d, 1H, J = 8.0 Hz, ArH, H-18); 3C NMR (100 MHz,
DMSO-db): (solubility problem); 3'P NMR (400 MHz, DMSO): 3'P NMR (162 MHz, DMSO-d®):
O(ppm) (-157.39)-(-131.04) (m, 1P, PFg). '°F NMR (376 MHz, DMSO-d®): d(ppm) -71.03, -
69.15 (6F, PFg); ESI-MS (CH30H): m/z 601.06 [M-CI]*.

5-chloro-2-(6-phenylpyridin-2-yl)benzo[d]thiazole (711): Yield: 92%, R¢ (20% ethyl acetate
in hexane): 0.55; '"H NMR (400 MHz, CDCl3): & (ppm) 7.39 (d, 1H, J = 8 Hz, ArCH), 7.48 (t, 1H,
J=7.2Hz, ArCH), 7.53 (t, 2H, J = 7.6 Hz, ArCH), 7.86 (d, 2H, J = 8 Hz, ArCH), 7.92 (t, 1H, J =
7.6 Hz, ArCH), 8.08 (s, 1H, ArCH), 8.15 (d, 2H, J = 7.6 Hz, ArCH), 8.26 (d, 1H, J = 7.6 Hz,
ArCH); 3C NMR (100 MHz, CDCl3): 6 118.99, 121.98, 122.72, 123.32, 126.07, 126.93, 128.90,
129.61, 132.18, 134.65, 137.96, 138.06, 150.68, 155.24, 157.09, 172.10; ESI-MS (CH3O0OH):
m/z 323.03 [M+H]*.

[(n®-p-cymene)RuCI{5-chloro-2-(6-phenylpyridin-2-yl)benzo[d]thiazole}]PF¢ (811): 54.5
mg (0.074 mmol, 95 %); Mr (CusH2sN.PSCIlFgRu) = 738.52 g/mol; Anal. calcd for
C2sH25N2PSCIFgRu (%): C 45.54, H 3.41, N 3.79 Found: C 45.80, H 3.70, N 4.08.; Mp: 245-
247°C decomp.; Rs (100% ethyl acetate): 0.23; IR (cm™'): v 3306, 3078, 1672, 1600, 1429,
1269, 996, 829, 758; 'H NMR (400 MHz, DMSO-d6): & (ppm) 0.65 (brs, 6H, H-i, H-j), 2.07 (s,
3H, p-cym CHs, H-a), 3.16 (brs, 1H, p-cym CH, H-h), 5.69 (brs, 4H, p-cym ArH, H-c, H-d, H-e,
H-f), 7.71-7.77 (m, 3H, H-15, H-16, H-17), 7.88 (dd, 1H, J1 = 8.8 Hz, J2 = 1.6 Hz, ArH, H-2),
8.01 (d, 1H, J = 7.6 Hz, ArH, H-9), 8.09-8.12 (m, 3H, ArH, H-4, H-10, H-11), 8.41 (t, 1H, J =
7.6 Hz, ArH, H-18), 8.48 (d, 1H, J = 8.8 Hz, ArH, H-14), 8.68 (d, 1H, J = 7.6 Hz, H-1); '3C
NMR (100 MHz, DMSO-d®): (solubility problem); 3P NMR (162 MHz, DMSO-df): d(ppm) (-
157.43)-(-135.48) (m, 1P, PF;); "°F NMR (376 MHz, CDCl3): d(ppm) -73.65, -71.75 (6F, PFg);
ESI-MS (CH30H): m/z 593.02 [M-CI]*.
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5-chloro-2-(6-(4-formylphenyl)pyridin-2-yl)benzo[d]thiazole (712): Yield: 91%, R¢ (20%
ethyl acetate in hexane): 0.26; IR (cm'): v 3055, 2845, 1693, 1604, 1573, 1452, 1427, 1301,
1209, 1161, 1068, 987, 794; "H NMR (400 MHz, CDCl3): 8 (ppm) 7.40 (d, 1H, J = 8 Hz, ArCH),
7.87 (d, 1H, J = 8 Hz, ArCH), 7.93-7.99 (m, 2H, ArCH), 8.03 (d, 2H, J = 8 Hz, ArCH), 8.08 (s,
1H, ArCH), 8.32 (t, 3H, J = 8 Hz, ArCH), 10.11 (s, 1H, CHO); '3C NMR (100 MHz, CDCl3): &
119.57, 120.03, 122.55, 122.73, 123.43, 126.27, 127.47, 129.94, 130.24, 132.32, 134.50,
136.83, 138.23, 143.50, 151.09, 155.19, 155.50, 171.40, 191.89 (CHO); ESI-MS (CH3;OH):
m/z 351.03 [M+H]*.

[(n¢-p-cymene)RuCI{5-chloro-2-(6-(4-formylphenyl)pyridin-2-yl)benzo[d]thiazole}]PFs
(812):

51.3 mg (0.067 mmol, 94 %); Mr (Cy9H25N,OPSCI,FgRu) = 766.53 g/mol; Anal. calcd for
C29H25N2OPSCIyFgRuU (%): C 45.44, H 3.29, N 3.65 Found: C 45.72, H 3.57, N 3.80.; Mp: 242-
244°C decomp.; Rs (100% ethyl acetate): 0.21; IR (cm™): v 3105, 2972, 1697, 1600, 1431,
1408, 1327, 1209, 1176, 1072, 929, 829, 742, 555; '"H NMR (400 MHz, DMSO-d6): & (ppm)
0.69 (d, 6H, J = 16.4 Hz, H-i, H-j), 2.08 (s, 3H, p-cym CHj3, H-a), 2.79-2.84 (m, 1H, p-cym CH,
H-h), 5.76-5.82 (m, 3H, p-cym ArH, H-d, H-e, H-f), 6.13 (brs, 1H, p-cym ArH, H-c), 7.93 (d, 1H,
J =5.6 Hz, H-2), 8.10 (t, 1H, J = 8.0 Hz, ArH, H-10), 8.15 (brs, 1H, ArH, H-9), 8.22-8.25 (m,
2H, ArH, H-1, H-11), 8.36 (d, 1H, J = 8.4 Hz, ArH, H-17), 8.43-8.50 (m, 2H, ArH, H-14, H-15),
8.55 (d, 1H, J = 8.8 Hz, H-4), 8.78 (d, 1H, J = 7.6 Hz, H-18); 3C NMR (100 MHz, DMSO-db):
(solubility problem); 3'P NMR (DMSO-d6, 162 MHz): d(ppm) (-153.01)-(-131.06) (m, 1P, PFe);
F NMR (376 MHz, DMSO-d®): d(ppm) -71.03, -69.14 (6F, PFs); ESI-MS (CH30OH): m/z
621.01 [M-CI]*.

5-chloro-2-(6-(4-acetylphenyl)pyridin-2-yl)benzo[d]thiazole (713): Yield: 96%, R¢ (20% ethyl
acetate in hexane): 0.21; "H NMR (400 MHz, CDCls): & (ppm) 2.67 (s, 3H, COCH3;) 7.39 (d, 1H,
J =8 Hz, ArCH), 7.70 (d, 1H, J = 8 Hz, ArCH), 7.85-7.94 (m, 3H, ArCH), 8.03-8.10 (m, 3H,
ArCH), 8.22 (d, 1H, J = 7.6 Hz, ArCH), 8.30 (d, 1H, J = 7.6 Hz, ArCH); 3C NMR (100 MHz,
CDCl3): 8 26.82 (Acetyl CH3), 119.83, 122.42, 122.74, 123.39, 126.23, 127.06, 127.46, 128.93,
129.03, 132.30, 134.59, 137.60, 138.18, 142.21, 150.98, 155.18, 155.71, 171.57, 197.83
(C=0); ESI-MS (CH30H): m/z 365.04 [M+H]*.

[(n®-p-cymene)RuCIl{5-chloro-2-(6-(4-acetylphenyl)pyridin-2-yl)benzo[d]thiazole}]PF¢
(813):

49.7 mg (0.064 mmol, 93 %); Mr (C30H7N,OPSCI,F¢Ru) = 780.55 g/mol; Anal. calcd for
C30H27N,OPSCI,FgRu (%): C 46.16, H 3.49, N 3.59 Found: C 46.41, H 3.77, N 3.85.; Mp: 235-
237°C decomp.; R¢ (100% ethyl acetate): 0.22; IR (cm™): v 2972, 1687, 1600, 1402, 1263,
1226, 1182, 1072, 927, 833, 744, 555; '"H NMR (400 MHz, CDCI3): & (ppm) 0.61 (d, 3H, J =
6.8 Hz, H-j), 0.87 (d, 3H, J = 6.8 Hz, H-i), 2.11 (s, 3H, p-cym CHj3, H-a), 2.33-2.38 (m, 1H, p-
cym CH, H-h), 2.69 (3H, -COCH3;, H-20), 5.40-5.46 (m, 2H, p-cym ArH, H-e, H-f), 5.58 (d, 2H,
J = 6.0 Hz, p-cym ArH, H-c, H-d), 7.66 (d, 2H, J = 7.2 Hz, H-2, H-9), 7.78-7.81 (m, 1H, ArH, H-
10), 7.96 (brs, 1H, ArH, H-1), 8.01 (t, 2H, J = 8.4 Hz, ArH, H-11, H-17), 8.22-8.24 (m, 4H, ArH,
H-4, H-14, H-15, H-18); 'C NMR (100 MHz, DMSO-d®): (solubility problem); 3'P NMR
(DMSO-db, 162 MHz): d(ppm) (-157.40)-(-135.45) (m, 1P, PFg); ""F NMR (DMSO-df, 376
MHz): 8(ppm) -71.03, -69.15 (6F, PFg); ESI-MS (CH30H): m/z 635.03 [M-CI]*.

5-chloro-2-(6-(4-chlorophenyl)pyridin-2-yl)benzo[d]thiazole (714): Yield: 95%; R: (20%
ethyl acetate in hexane): 0.47; '"H NMR (400 MHz, CDCl3): & (ppm) 7.39 (d, 1H, J = 8 Hz,
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ArCH), 7.49 (d, 2H, J = 8.8 Hz, ArCH), 7.80-7.87 (q, 2H, ArCH), 7.91 (t, 1H, J = 8 Hz, ArCH),
8.05 (m, 3H, ArCH), 8.26 (d, 1H, J = 8 Hz, ArCH); 13C NMR (100 MHz, CDCl3): & 119.24,
121.67, 122.69, 123.37, 126.15, 128.17, 129.06, 132.25, 134.60, 135.78, 136.48, 138.07,
150.80, 155.22, 155.87, 171.72; ESI-MS (CH3OH): m/z 356.99 [M+H]"*.

[(n¢-p-cymene)RuCI{5-chloro-2-(6-(4-chlorophenyl)pyridin-2-yl)benzo[d]thiazole}]PF¢
(814): 55.85 mg (0.072 mmol, 93 %); Mr (C2sH24N.PSCI3F¢Ru) = 772.96 g/mol; Anal. calcd for
CasH24N,PSCIsFgRu (%): C 43.51, H 3.13, N 3.62 Found: C 43.81, H 3.40, N 3.86.; Mp: 237-
239°C decomp.; R¢ (100% ethyl acetate): 0.25; IR (cm™): v 2974, 1737, 1597, 1487, 1406,
1325, 1276, 1182, 1093, 833, 808, 555; '"H NMR (400 MHz, CDCl3): d(ppm) 1.27 (d, 6H, J =
6.8 Hz, p-cym CHs;, H-i, H-j), 2.14 (s, 3H, p-cym CHj3, H-a), 2.89 (sept, 1H, J = 6.8 Hz, p-cym
CH, H-h), 5.34 (d, 2H, J = 5.6 Hz, p-cym ArH, H-e H-f), 5.46 (d, 2H, J = 5.6 Hz, p-cym ArH, H-
c, H-d), 7.49 (d, J = 8.4 Hz, 1H, ArH, H-15), 7.65 (brs, 3H, ArH, H-2, H-9, H-17), 7.82-7.88 (m,
2H, ArH, H-1, H-10), 7.98 (s, 1H, ArH, H-11), 8.08 (d, 1H, J = 8.0 Hz, ArH, H-4), 8.28 (d, 2H, J
= 7.2 Hz, ArH, H-14, H-18); '3C NMR (100 MHz, DMSO-d®): (solubility problem); 3'P NMR
(162 MHz, DMSO-d®): d(ppm) (-157.40)-(-135.45) (m, 1P, PF¢); °F NMR (376 MHz, DMSO-
db): d(ppm) = -71.05, -69.15 (6F, PFg); ESI-MS (CH3;0H): m/z 626.98 [M-CI]*.

5-chloro-2-(6-(4-fluorophenyl)pyridin-2-yl)benzo[d]thiazole (715): Yield: 95%, R¢ (20% ethyl
acetate in hexane): 0.15; '"H NMR (100 MHz, CDCls): & (ppm) 7.21 (t, 2H, J = 8.8 Hz, ArH),
7.39 (d, 1H, J = 8.4 Hz, ArH), 7.81 (d, 1H, J = 7.6 Hz, ArH), 7.85-7.93 (m, 2H, ArH), 8.08 (s,
1H, ArH), 8.12-8.15 (m, 2H, ArH), 8.26 (d, 1H, J = 7.6 Hz, ArH); '3C NMR (400 MHz, CDCl3): &
115.7, 115.9, 118.9, 121.6, 122.7, 123.4, 126.1, 128.7, 128.8, 132.2, 134.2, 134.2, 134.6,
138.0, 150.7, 155.2, 156.1, 171.8; "°F NMR (400 MHz, CDCl3): 8(ppm) = -112.00 (s, 1F); LC-
MS (CH30H): m/z 341.02 [M+H]".

[(n®-p-cymene)RuCI{5-chloro-2-(6-(4-fluorophenyl)pyridin-2-yl)benzo[d]thiazole}]PF¢
(815):

50.5 mg (0.067 mmol, 92 %); Mr (CsH24N,PSCI,F;Ru) = 756.51 g/mol; Anal. calcd for
C2sH24N2PSCIF7Ru (%): C 44.46, H 3.20, N 3.70 Found: C 44.71, H 3.48, N 4.06.; Mp: 236-
238°C decomp.; R¢ (100% ethyl acetate): 0.24; IR (cm™): v 2976, 1736, 1599, 1477, 1406,
1327, 1274, 1181, 1094, 836, 808, 555; '"H NMR (400 MHz, DMSO): & (ppm) solubility
problem; '3C NMR (100 MHz, DMSO-d®): (solubility problem); 3'P NMR (162 MHz, DMSO-db):
O(ppm) (-157.38)-(-135.43) (m, 1P, PF¢); ®F NMR (376 MHz, DMSO-d®): &(ppm) -79.76, -
77.23 (1F), -71.04, -69.15 (6F, PF¢); LC-MS (CH30H): m/z 611.01 [M-CI]*.

5-chloro-2-(6-(4-(trifluoromethyl)phenyl)pyridin-2-yl)benzo[d]thiazole (716): Yield: 92%, Rs
(16.5% ethyl acetate in hexane): 0.42; '"H NMR (400 MHz, CDCl3): & (ppm) 7.39 (d, 1H, J =
8.4 Hz, ArH), 7.64 (t, 1H, J = 8 Hz, ArH), 7.72 (d, 1H, J = 7.6 Hz, ArH), 7.85-7.88 (m, 2H, ArH),
7.95 (t, 1H, J = 8 Hz, ArH), 8.07 (s, 1H, ArH), 8.31 (brs, 2H, ArH), 8.39 (s, 1H, ArH); 3C NMR
(100 MHz, CDCl3): & 119.7, 121.9, 122.7, 123.4, 123.7, 123.8, 126.2, 129.4, 130.1, 131.2,
131.5, 132.3, 134.6, 138.2, 138.8, 150.8, 155.2, 155.4, 171.5; '"9F NMR (376 MHz, CDCly):
d(ppm) -62.63 (s, 3F); LC-MS (CH30H): m/z 391.02 [M+H]*

[(n®-p-cymene)RuCI{5-chloro-2-(6-(4-(trifluoromethyl)phenyl)pyridin-2-
yl)benzo[d]thiazole}]PF¢ (816):

48.5 mg (0.06 mmol, 94 %); Mr (Cy9H24N,PSCIFgRu) = 806.51 g/mol; Anal. calcd for
Co9H24N2PSCIZFgRuU (%): C 43.19, H 3.00, N 3.47 Found: C 43.51, H 3.34, N 3.27.; R; (100%
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ethyl acetate): 0.20; Mp: 239-241°C decomp.; IR (cm): v 3120, 3041, 2972, 1598, 1552,
1406, 1313, 1226, 1124, 1072, 929, 831, 758, 555; '"H NMR (400 MHz, DMSO-d6): & (ppm)
1.18 (d, 6H, J = 6.8 Hz, H-i, H-j), 2.08 (s, 3H, p-cym CH3;, H-a), 2.79-2.86 (m, 1H, p-cym CH,
H-h), 5.77 (d, 2H, J = 6.4 Hz, p-cym ArH, H-e, H-f), 5.81 (d, 2H, J = 6.4 Hz, p-cym ArH, H-c, H-
d), 7.56-7.59 (m, 1H, H-10), 7.87 (d, 1H, J = 8.0 Hz, ArH, H-2), 7.92 (d, 1H, J = 8.8 Hz, ArH,
H-9), 7.99 (t, 1H, J = 8.0 Hz, ArH, H-17), 8.15(brs, 1H, ArH, H-15), 8.21 (brs, 1H, H-1), 8.32 (d,
1H, J = 7.6 Hz, H-11), 8.47 (d, 1H, J = 8.0 Hz, H-14), 8.56 (d, 1H, J = 8.4 Hz, H-18), 8.79 (d,
1H, J = 8.0 Hz, H-4); '3C NMR (100 MHz, DMSO-d®): (solubility problem); 3'P NMR (162 MHz,
DMSO-d®): d(ppm) (-157.39)-(-131.04) (m, 1P, PF¢); 'F NMR (376 MHz, DMSO-d®): d(ppm) =
-71.04, -69.15 (6F, PFg), -60.68 (s, 3F, CF3); ESI-MS (CH30H): m/z 661.01 [M-CI]*.

.5-chloro-2-(6-(naphthalen-1-yl)pyridin-2-yl)benzo[d]thiazole (717): Yield: 95%, R; (20%
ethyl acetate in hexane): 0.65; "H NMR (400 MHz, CDCl;): d (ppm) 7.39 (t, 1H, J = 8 Hz, ArC),
7.52-7.55 (m, 2H, ArC), 7.58-7.62 (m, 1H, ArC), 7.69-7.73 (m, 2H, ArC), 7.81-7.87 (m, 1H,
ArC), 7.95-8.01 (m, 3H, ArC), 8.08 (d, 1H, J = 12.0 Hz, ArC), 8.28-8.33 (m, 1H, ArC), 8.38 (d,
1H, J = 8 Hz, ArC); 3C NMR (100 MHz, CDCl;): 6 118.9, 119.6, 122.7, 122.8, 123.3, 123.5,
125.3, 125.6, 126.0, 126.5, 126.6, 126.9, 127.9, 128.5, 129.5, 129.9, 131.1, 132.2, 134.1,
137.3, 137.6, 139.3; LC-MS (CH30H): m/z 373.05 [M+H]*.

[(n®-p-cymene)RuCI{5-chloro-2-(6-(naphthalen-1-yl)pyridin-2-yl)benzo[d]thiazole}]PFg
(817):

50.7 mg (0.064 mmol, 96 %); Mr (CsH27NoPSCIF¢Ru) = 788.57 g/mol; Anal. calcd for
C32H27NoPSCIZFgRu (%): C 48.74, H 3.45, N 3.55 Found: C 48.97, H 3.77, N 3.16.; Mp: 240-
242°C decomp. ; R¢ (100% ethyl acetate): 0.27; IR (cm™'): v 3122, 3045, 2806, 1734, 1593,
1404, 1182, 1072, 925, 829, 781, 553; '"H NMR (400 MHz, DMSO-d6): d (ppm) 1.18 (d, 6H, J
= 7.6 Hz, H-i, H+j), 2.07 (s, 3H, p-cym CHj;, H-a), 2.78-2.85 (m, 1H, p-cym CH, H-h), 5.75 (d,
2H, J = 6.4 Hz, p-cym ArH, H-e, H-f), 5.80 (d, 2H, J = 6.0 Hz, p-cym ArH, H-c, H-d), 7.84-7.90
(m, 2H, H-1, H-2), 7.92 (d, 1H, J = 5.6 Hz, ArH, H-15), 7.99 (t, 1H, J = 8.0 Hz, ArH, H-9), 8.06
(d, 2H, J = 6.8 Hz, ArH, H-1, H-10), 8.19-8.21 (m, 1H, ArH, H-11), 8.26 (d, 1H, J = 8.0 Hz, H-
19), 8.32 (d, 1H, J = 7.6 Hz, H-17), 8.36 (d, 1H, J = 8.0 Hz, H-4), 8.47 (t, 1H, J = 7.6 Hz, H-18),
8.55 (d, 1H, J = 8.8 Hz, H-20), 8.82 (1H, d, J = 7.6 Hz, H-14).; 3C NMR (100 MHz, DMSO-db):
(solubility problem); 3'P NMR (162 MHz, DMSO-d®): d(ppm) (-157.40)-(-131.06) (m, 1P, PFe);
F NMR (376 MHz, DMSO-df): 5(ppm) -71.03, -69.14 (6F, PFg); LC-MS (CH30H): m/z 643.03
[M-CIT*.

2-(6-(benzo[b]thiophen-2-yl)pyridin-2-yl)-5-chlorobenzo[d]thiazole (718): Yield: 90%; Rs
(16.5% ethyl acetate in hexane): 0.53; "H NMR (400 MHz, CDCl;): & (ppm) = 7.39-7.42 (m, 3H,
ArH), 7.50 (s, 1H, ArH), 7.57 (d, 1H, J = 7.6 Hz, ArH), 7.70 (d, 1H, J = 8 Hz, ArCH), 7.85 (s,
1H, ArCH), 7.87-7.90 (m, 2H, ArCH), 8.06 (s, 1H, ArCH), 8.29 (d, 1H, J = 7.6 Hz, ArCH); 3C
NMR (100 MHz, CDCl3): & 119.6, 121.4, 122.2, 122.8, 123.7, 124.8, 124.9, 126.5, 128.5,
128.6, 129.9, 132.1, 132.2, 132.5, 134.6, 139.3, 141.8, 151.9, 154.9; LC-MS (CH3;0H): m/z
379.01 [M+H]*.

[(n®-p-cymene)Ru-2-(6-(benzo[b]thiophen-2-yl)pyridin-2-yl)-5-chlorobenzo[d]thiazole
(818):

49.8 mg (0.063 mmol, 95 %); Mr (C3oH25N2PS,CloFgRu) = 794.60 g/mol; Anal. calcd for
C30H25N2PS,CloFgRu (%): C 45.35, H 3.17, N 3.53 Found: C 45.72, H 3.48, N 3.26.; Mp: 242-
244°C decomp. ; R¢ (100% ethyl acetate): 0.29; IR (cm'): v 3126, 3045, 2973, 1589, 1552,
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1409, 1323, 1226, 1126, 1071, 929, 834, 768, 554; '"H NMR (400 MHz, DMSO-d6): d (ppm)
1.18 (d, 6H, J = 7.2 Hz, H-i, H-j), 2.08 (s, 3H, p-cym CH3;, H-a), 2.79-2.86 (m, 1H, p-cym CH,
H-h), 5.77 (d, 2H, J = 6.4 Hz, p-cym ArH, H-e, H-f), 5.81 (d, 2H, J = 6.0 Hz, p-cym ArH, H-c, H-
d), 7.57-7.59 (m, 4H, H-2, H-15, H-16, H-17), 7.87 (d, 1H, J = 7.6 Hz, ArH, H-1), 7.92 (t, 1H, J
= 9.2 Hz, ArH, H-14), 8.0 (t, 1H, J = 8.0 Hz, ArH, H-18), 8.21-8.23 (m, 2H, ArH, H-9, H-11),
8.25 (s, 1H, H-4), 8.33 (d, 1H, J = 7.6 Hz, H-10); '3C NMR (100 MHz, DMSO-db): 5 18.3 (Me,
C-a, p-cymene), 21.9 (Me, C-j, p-cymene), 24.4 (Me, C-i, p-cymene), 30.5 (CH, C-h, p-
cymene), 84.8 (ArCH, C-f, p-cymene), 85.9 (ArCH, C-e, p-cymene), 86.8 (ArCH, C-d, p-
cymene), 87.6 (ArCH, C-c, p-cymene), 100.6 (ArC, C-g, p-cymene), 106.9 (ArC, C-b, p-
cymene), 120.4 (ArCH, C-4), 121.0 (ArCH, C-14), 122.4 (ArCH, C-18), 123.2 (ArCH, C-9),
124.7 (ArCH, C-15), 126.6 (ArCH, C-1), 126.9 (ArCH, C-11), 129.2 (ArCH, C-16), 129.2 (ArCH,
C-17), 129.3 (ArCH, C-2), 131.1 (ArC, C-3), 131.8 (ArCH, C-5), 131.9 (ArC, C-20), 132.1 (ArC,
C-19), 134.6 (ArCH, C-10), 141.6 (ArC, C-13), 144.8 (ArC, C-8), 151.1 (ArC, C-6), 154.9 (ArC,
C-7), 169.6 (ArC, C12); 3'P NMR (162 MHz, DMSO-db): &(ppm) = (-157.38)-(-131.03) (m, 1P,
PFs); "9F NMR (376 MHz, DMSO-d®): d(ppm) = -71.06, -69.17 (6F, PFs); ESI-MS (CH30H):
m/z 648.99 [M-CI]*.

2-(6-(benzofuran-2-yl)pyridin-2-yl)-5-chlorobenzo[d]thiazole (719): Yield: 94%, R; (16.5%
ethyl acetate in hexane): 0.62; '"H NMR (400 MHz, CDCls): d (ppm) 7.15 (s, 1H, ArCH), 7.52-
7.55 (m, 1H, ArCH), 7.40 (d, 1H, J = 8 Hz, ArCH), 7.53-7.58 (m, 2H, ArCH), 7.62 (d, 1H, J =
6.8 Hz, ArCH), 7.70 (t, 1H, J = 7.6 Hz, ArCH), 7.86 (d, 1H, J = 8.4 Hz, ArCH), 7.92-8.01 (m,
1H, ArCH), 8.05 (s, 1H, ArCH), 7.29 (d, J = 8.0 Hz, 1H, ArCH); '3C NMR (100 MHz, CDCl;): &
103.70, 105.81, 111.29, 119.59, 121.40, 121.89, 122.81, 123.36, 123.47, 125.09, 126.48,
129.96, 132.48, 134.60, 137.97, 139.29, 141.78, 151.98, 154.96, 155.09; LC-MS (CH3;OH):
m/z 363.03 [M+H]".

[(n®-p-cymene)Ru-2-(6-(benzofuran-2-yl)pyridin-2-yl)-5-chlorobenzo[d]thiazole (819):

50.9 mg (0.065 mmol, 95 %); Mr (C3oH25N,OPSCI,FgRu) = 778.54 g/mol; Anal. calcd for
C30H25N,OPSCIFgRu (%): C 46.28, H 3.24, N 3.60 Found: C 46.62, H 3.71, N 3.92.; Mp: 244-
246°C decomp.; R: (100% ethyl acetate): 0.28; IR (cm™'): v 3126, 3040, 2970, 1589, 1552,
1408, 1328, 1226, 1125, 1071, 929, 834, 758, 555; '"H NMR (400 MHz, DMSO-d®): & (ppm)
1.18 (d, 6H, J = 7.2 Hz, H-i, H-j), 2.08 (s, 3H, p-cym CHj;, H-a), 2.79-2.86 (m, 1H, p-cym CH,
H-h), 5.77 (d, 2H, J = 6.4 Hz, p-cym ArH, H-e, H-f), 5.81 (d, 2H, J = 6.0 Hz, p-cym ArH, H-c, H-
d), 7.57-7.59 (m, 2H, H-16, H-17), 7.73 (d, 1H, J = 8.4 Hz, H-14), 7.87 (d, 1H, J = 8.0 Hz, ArH,
H-2), 8.01 (t, 2H, J = 8.0 Hz, ArH, H-15, H-18), 8.21-8.23 (m, 2H, ArH, H-1, H-10), 8.25 (s, 1H,
H-4), 8.33 (d, 2H, J = 7.2 Hz, H-9, H-11); '3C NMR (100 MHz, DMSO-df): Solubility problem;
3P NMR (100 MHz, DMSO-db): &(ppm) (-157.38)-(-135.43) (m, 1P, PFg); 'F NMR (100 MHz,
DMSO-d®): d(ppm) = -71.06, -69.17 (6F, PFg); LC-MS (CH30H): m/z 633.01 [M-CI]*.

In vitro cytotoxic activities (MTT assay)’

MTT assay, a standard protocol, has been used to determine the in vitro cytotoxicity.?2 This
assay is based on the reduction of the yellow MTT tetrazolium salt (3-[4,5-dimethylthiazol-2-
yl]-2,5 diphenyltetrazolium bromide) by mitochondrial dehydrogenases to form a blue MTT
formazan in viable cells. Synthesized ruthenium(ll)-p-cymene-2-aryl benzimidazole (BlZ),
benzothiazole (BTZ) and benzoxazole (BOZ) scaffolds were accomplished above-mentioned
to the experiment by dissolving in 0.1% DMSO followed by serial dilution with medium. Two
different types of cancer cell lines i.e. human epitheloid cervix carcinoma (HelLa), human
colorectal adenocarcinoma cell line (Caco-2), and one normal human embryonic kidney cells
(HEK-293) were used in the assay. Nearly 1 x 10 cells per well for all the three cell lines were
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cultured in 100 pL of a growth medium in 96-well plates and incubated at 37 °C under a 5%
CO, atmosphere. After that the cells were treated with different concentrations of the
complexes (1-200 uM) in the volume of 100 uM/well. cisplatin, chlorpromazine and RAPTA-C
have been used as standard positive control drug. It was also mentioned that cells are in the
control wells filled with the same volume of medium containing 0.1% DMSO. After 24 h (for
HeLa and HEK-293) and 48 h (for Caco-2), the medium was superfluous and cell cultures
were subjected to incubate with 100 pl MTT reagent (1 mg/ml) for 5 h at 37° C. Then the
suspension was placed on microvibrator for 10-15 min and sequentially the absorbance was
recorded by the ELISA reader at A = 570 nm. The experiment was also performed in triplicate.
The data were expressed as the growth inhibition percentage calculated according to the
equation: % cell Viab”ity = [ODsample'oDblank/oDcontrol'ODbIank] X 100: where ODsample is the
measured absorbance in wells containing samples, ODontrol iS the absorbance measured for
cells with a medium and a vehicle and ODy,nis the absorbance measured for blank well (no
cells). Dose response curve was fitted in Origin 8.5 software and 1Csowas calculated.

Conductivity measurement’

To confirm the interaction of the complexes with water, DMSO, GSH and CT-DNA solutions,
conductivity of the prepared complexes were performed using conductivity-TDS meter-307
(Systronics, India) and cell constant 1.0 cm™.3 Rate of conductivity was also measured in
different PH medium. Time dependent Conductivity measurement was also performed.

Cellular imaging assay'

Cellular imaging study was performed by using cancerous HelLa cell line procured from NCCS.
6 well plates have been used for this study. Cultured cells with 80% confluence were taken
followed by trypsinisation using 1-2 ml of 1X trypsin. Then, it was transferred to fresh 15 ml
falcon tube and centrifuged for 2000 rpm for 1-5 min. DMEM fresh media (80ul) was added to
the pellet formed at the bottom of the tube and the cells were seeded in 6 well plates.
Subsequently, the complex 11j’ in PBS buffer was added to the well plates. After incubated for
2-4 h at 37 °C, all the wells were washed twice with PBS buffer (pH 7.4). Finally, the
fluorescence images were recorded using the glass slides with an Olympus Fluorescence
microscope at 480-550 nm excitations.*

DNA binding study’

The calf-thymus DNA (CT-DNA) binding tendency of the complexes was monitored by
electronic spectra and competitive binding assay using a classical DNA intercalator, ethidium
bromide (EtBr) by fluorescence spectroscopy.

UV-visible studies’

DNA binding experiments was conducted by using complex 51 and 11c in Tris-HCI buffer (5
mMTris-HCI in water, pH 7.4) in water medium.®> The concentration of ct-DNA was determined
from its absorbance intensity at 260 nm and its known molar absorption coefficient value 6600
M-' cm'. Same concentration of DNA was taken both in the sample and reference in cuvettes.
UV titration was conducted by subsequent increase of ct-DNA concentration. The sample was
equilibrated with ct-DNA for about 5 min before each measurement. After that absorbance of
the complex were estimated after each 5 pL addition of ct-DNA. The intrinsic DNA binding
constant (Ky) was calculated using the equation (i):
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[DNA] _ [DNA] 1

(ga_g/')_(gb_gf) Kb(ga_gf)

®

Where [DNA] is the concentration of DNA in the base pairs, €, is the apparent extinction
coefficient observed for the complex, & corresponds to the extinction coefficient of the
complex in its free form, and ¢, refers to the extinction coefficient of the complex when fully
bound to DNA. Data were plotted using Origin 8.5 software to obtain the [DNA]/(e.-€f) vs.
[DNA] linear plot. The ratio of the slope to intercept from the linear fit gives the value of the
intrinsic binding constant (K).

Fluorescence study’

The emission property of all the synthesized complexes was investigated by using
spectrofluorometric method. Fluorescence quantum yield (®) of all the prepared complexes
performed in water solution were calculated by employing the comparative William's method
which involves the use of well-characterized standard with the known quantum vyield value.®
Quinine sulfate was used as reference fluorophore excited at 350 nm and emission at 452 nm,
quantum yield (®g) = 0.50 in 1N H,SO,4. The gradients of the plots are proportional to the
quantum vyield (®) of the studied system. The data obtained and quantum yield value
calculated according to the equation (ii):

O=0, X(IS/IR)X(ODR/ODS)X(US/”R)(ii)

Where, ¢ = Quantum yield, | = Peak Area, OD = absorbance at An.x n = Refractive index of
solvent and reference. Quinine Sulphate was used as a standard for calculating emission of
quantum yield. 0.5 M H,SO4 was used as solvent for the standard and water for synthesized
complexes.

Ethidium bromide displacement assay'’

The ethidium bromide fluorescence displacement assay was performed to identify the mode of
binding between the potent complexes with DNA.” The intercalation of EthB to DNA is
accompanied by strong fluorescence emission owing to the formation of the EtBr-DNA
complex. Once a second molecule intercalates into DNA, there is a decrease of number of
binding sites on the DNA available to EtBr giving rise to reduction in the fluorescence intensity.
The apparent binding constant (K,,p) of the complex to CT-DNA was determined from the
emission spectral measurements using ethidium bromide (EtBr) as a spectral probe in 5
mMTris-HCI buffer (pH 7.4). EtBr showed no apparent emission in Tris-buffer medium
because of fluorescence quenching of free EthB by solvent molecules.® The emission intensity
gets significantly enhanced due to its intercalative binding to duplex DNA. A competitive
binding of the complex to DNA is found to reduce the EthB emission intensity. The relative
binding propensity of the complex to DNA was estimated from the reduction of the emission
intensity. The values of the apparent binding constant (K,,,) Were obtained by using the (iii)
equation:

K, x[Complex]s, =K, x[EtBr](iii)

app

where Ky, is the apparent binding constant of the complex studied, [Complex]s, is the
concentration of the complex at 50% quenching of DNA-bound ethidium bromide emission
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intensity, Keyg is the binding constant of the EtBr (Kgg, = 1.0 x 107 M-"), and [EtBr] is the
concentration of ethidium bromide (8 uM). The Stern-Volmer quenching constant (Ksy) has
been calculated by using Stern-Volmerequation.Stern-Volmer plots of Fy/F vs. [Complex] was
prepared using the corrected fluorescence data taking into account the effect of dilution.
Linear fit of the data using the equation (iv):°

10/1 =1+Kg, [Q](W)

Where Fy and F are the emission intensities of EthB-DNA in the absence and in the presence
of complex of concentration [Q], gave the quenching constant (Ksy) using Origin Pro 8.5
software.

Protein binding studies’

Serum albumin proteins constitute a major component in blood plasma proteins and plays
important roles in drug transport and metabolism.’® The interaction of the drug with bovine
serum albumin (BSA), a structural homolog with human serum albumin (HSA) has been
studied from tryptophan emission quenching experiment. Emission intensity of BSA at A = 340
nm decreases gradually with increasing the complex concentration, which confirms that the
interaction between the complex and BSA have occurred. The complex solutions were
gradually added to the solution of BSA (2 uM) in 5§ mMTris-HCI/NaCl buffer (pH 7.2) and the
quenching of the emission signals at 340 nm (Aex = 295 nm) were recorded. The quenching
constant (Kgsa) has been determined quantitatively by using Stern-Volmer equation. Stern-
Volmer plots of Fo/F vs. [Complex] was made using the corrected fluorescence data taking into
account the effect of dilution. Linear fit of the data using the equation (v):

I,/1=1+K 4, [0]=1+k,7,[0](v)

Where, Fy and F are the emission intensities of BSA in the absence and in the presence of
quencher of concentration [Q], gave the quenching constant (Kgsa) using Origin Pro 8.0
software. kq is the quenching rate constant, 1y is the average lifetime of the tryptophan in BSA
without quencher reported as 1x10® s. For such static quenching interaction, the binding
constant (K) and the number of binding sites (n) can be determined according to the
Scatchard equation (vi)."!

log(I, —1/1)=1log K +nlog[Q](vi)
Density functional theory

All theoretical calculations were done by using the computational code Gaussian 09W.'2 To
avoid computational time and complexity, the 3D structure was calculated by applying the
semi-empirical PM6 method in the gas phase. The resulting geometry were verified as minima
by frequency calculation and the energy of the calculated structure was estimated by applying
the time depended density functional theory (TD-DFT) method by using Becke 3-Parameter,
Lee, Yang and Parr (B3LYP) functional and the 6-311G(d,p) basis set. The NBO program is
embedded in Gaussian 09 package used for calculations was developed at optimized
molecules by applying Hartree-Fock (HF) method using 6-311G(d,p) basis set.
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MTT assay of compound 11j in HT-29

HT-29 and Hela cells were grown in 96-well plates at 5000 cells per well. Cells were allowed
to grow for 24 hours and followed by treated with the drug 11j at different concentrations (1
MM to 15 pM). Twenty-four hours later, 10uL of 3-(4,4-dimethylthiazol-2-yl)-2,5-diph
enyltetrazolium bromide (MTT) solution (5 mg/mL in PBS) was added to each well, and the
plate was incubated at 37 °C for 4 hrs. Absorbance was measured on MULTISCAN sky plate
reader (Thermo scientific) at a wavelength of 570 nm. The data was analysed and ECs, value
was determined using Origin software. The cell growth/inhibition was expressed as the
percentage of cell proliferation as compared to untreated control.

Morphological analysis

HT-29 cells were cultured in 6-well plate. After reaching 70% confluency, the cells were
subjected to serum starvation for 6h. The cells were treated with various doses of the Drug 11j
(0, 5, 6.8 uM) for 24h. At the end of 24 hour's media was changed to fresh 10% FBS media
containing Hoechst 33342 and the live cell morphology was observed under inverted
microscope (Primovert, Zeiss) and the live cell images were captured using ZOE, cell imager
(Bio-Rad).

Live and dead cell assay

Briefly, HT-29 cells were cultured in 6-well plate. After reaching 70% confluency, the cells
were subjected to serum starvation for 6h. The cells were treated with various doses of the
Complex11j (0, 5, 6.8 uM) for 24 h. At the end of 24 h media was changed to fresh 10% FBS
media with 5 pyL of 10 mM DCFDA so as to obtain a final concentration of 5 uyM; 5SuL of 10
mg/mL Hoechst solution (final concentration 5 pg/ml) and 200 pL of 1 mg/mL propidium iodide
(final concentration 20ug/ml). Then the cells were incubated for 30 minutes in 37 °C incubator.
After the completion of 30 minutes of incubation, the staining media was discarded and fresh
media change was given before observation under fluorescent imager. The live cell nuclei was
visible in blue (with Hoechst 33342 dye), the apoptotic cells were visible as pale blue with
fragmented nuclei (with Hoechst 33342 dye) while the damaged cells were Red with PI.
Captured images were then subjected to live and dead cell enumeration using Imaged
software and represented graphically.

Cell cycle analysis

For cell cycle analysis, approximately 1 million HT-29 cells were treated with the drug 11j with
concentrations 5 yM AND 6.8 uM respectively. After 24 hours of treatment, the cells were
fixed with chilled 70% ethanol for 2 hours. Fixed cells were washed with PBS and stained with
500ul of the FxCycle™ PI/ RNase solution (Thermo Fisher Scientific, USA) for 30 minutes in
dark. The cells were analysed using Guava EasyCyte Flow Cytometer (Millipore Sigma, USA).
Untreated HT-29 cells were taken as control. Serum starvation for 6 hours was given prior to
the treatment. Cell cycle data was analysed by FCS express 5.0 software (by De Novo
software).

Annexin-V-FITC assay/ Apoptosis assay

Apoptosis was evaluated using PI/Annexin-V-FITC apoptosis detection kit (Invitrogen, Thermo
Fisher). Briefly, cells cultured in 6 well plate were trypsinized, washed, stained with Annexin V-
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FITC and PI for 15 minat room temperature in dark, and then analysed by guava easyCyte
flow cytometer (Merck, Germany).This assay was repeated in 3 independent experiments and
the data was analysed by FCS express 5.0 software (by De Novo software).

Statistical analysis

All the experiments were carried as biological and technical triplicates and results are
presented as mean + SD. The differences between more than two groups were analysed by
two-way ANOVA. The P values of P<0.05 (**) and P<0.01 (***) were considered as significant.
Error bar represents the + standard error of mean by using graph pad prism software.
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