Organometallic-erlotinib conjugates active against lung cancer cells and as emerging viruses entry inhibitors

Przemystaw Bieganski,® Monika Gazecka,” Rafat Nowak,” Aleksander Gorski,® Natalia Dutkiewicz,® Daniel Fabio Kawano, Pawet Zmora, ™
and Konrad Kowalski"®

& University of Lodz, Faculty of Chemistry, Department of Organic Chemistry, Tamka 12, 91-403 Lodz, Poland;
b Institute of Physical Chemistry, Polish Academy of Sciences, Kasprzaka 44/52, Warsaw, Poland;

¢ Faculty of Pharmaceutical Sciences, University of Campinas - UNICAMP, Campinas-SP, Brazil 200 Candido Portinari Street, Campinas-SP,
13083-871 Brazil;

d Institute of Bioorganic Chemistry, Polish Academy of Sciences, Noskowskiego 12/14, 61-704 Poznan, Poland

“# These authors contributed equally to this work

“Address correspondence to: konrad.kowalski@chemia.uni.lodz.pl and kondor15@wp.pl (Konrad Kowalski)

Authors of presented dataset: Przemystaw Bieganski® and Konrad Kowalski?

S1



Dataset to Project NCN PRELUDIUM 20
UMO-2021/41/N/ST4/00059

S2



Contents
Figure S1 'H-NMR spectrum of 1 in CDCl; (600 MHz)
Figure S2 *H-NMR spectrum of 2 in CDCl; (600 MHz)
Figure S3 'H-NMR spectrum of 3 in DMSO-ds (600 MHz)
Figure S4 *H-NMR spectrum of 4 in DMSO-ds (600 MHz)
Figure S5 *H-NMR spectrum of 5 in DMSO-ds (600 MHz)
Figure S6 'H-NMR spectrum of 6 in DMSO-ds (600 MHz)
Figure S7 *H-NMR spectrum of 7 in DMSO-ds (600 MHz)
Figure S8 'H-NMR spectrum of 8 in DMSO-ds (600 MHz)
Figure S9 *H-NMR spectrum of 9 in DMSO-ds (600 MHz)
Figure S10 *H-NMR spectrum of 10 in DMSO-ds (600 MHz)
Figure S11 'H-NMR spectrum of 11 in DMSO-ds (600 MHz)
Figure S12 'H-NMR spectrum of 12 in CDCls (600 MHz)
Figure S13 'H-NMR spectrum of 13 in DMSO-ds (600 MHz)
Figure S14 ¥C-NMR spectrum of 1 in CDCls (150 MHz)
Figure S15 *C-NMR spectrum of 2 in CDCls (150 MHz)
Figure S16 *C-NMR spectrum of 3 in DMSO-ds (150 MHz)
Figure S17 ¥*C-NMR spectrum of 4 in DMSO-ds (150 MHz)
Figure S18 *C-NMR spectrum of 5 in DMSO-ds (150 MHz)

S7
S8
S9
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S 23
S24

S3



Figure S19 3C-NMR spectrum of 6 in DMSO-ds (150 MHz)
Figure S20 *C-NMR spectrum of 7 in DMSO-ds (150 MHz)
Figure S21 3C-NMR spectrum of 8 in DMSO-ds (150 MHz)
Figure S22 3C-NMR spectrum of 9 in DMSO-ds (150 MHz)
Figure S23 1*C-NMR spectrum of 10 in DMSO-ds (150 MHz)
Figure S24 3C-NMR spectrum of 11 in DMSO-ds (150 MHz)
Figure S25 **C-NMR spectrum of 12 in DMSO-ds (150 MHz)

Figure S26
Figure S27
Figure S28
Figure S29
Figure S30
Figure S31
Figure S32
Figure S33
Figure S34
Figure S35
Figure S36
Figure S37
Figure S38

HRMS spectrum of 1
HRMS spectrum of 2
HRMS spectrum of 3
HRMS spectrum of 4
HRMS spectrum of 5
HRMS spectrum of 6
HRMS spectrum of 7
HRMS spectrum of 8
HRMS spectrum of 9
HRMS spectrum of 10
HRMS spectrum of 11
HRMS spectrum of 12
HRMS spectrum of 13

S25
S 26
S 27
S28
S 29
S30
S31
S32
S 33
S 34
S35
S 36
S 37
S 38
S 39
S 40
S41
S42
S 43
S 44

S4



Figure S39 FTIR (KBr v [cm™]) spectrum of 1
Figure S40 FTIR (KBr v [cm™]) spectrum of 2
Figure S41 FTIR (KBr v [cm™]) spectrum of 3
Figure S42 FTIR (KBr v [cm™]) spectrum of 4
Figure S43 FTIR (KBr v [cm™]) spectrum of 5
Figure S44 FTIR (KBr v [cm™]) spectrum of 6
Figure S45 FTIR (KBr v [cm™]) spectrum of 7
Figure S46 FTIR (KBr v [cm™]) spectrum of 8
Figure S47 FTIR (KBr v [cm™]) spectrum of 9
Figure S48 FTIR (KBr v [cm™]) spectrum of 10
Figure S49 FTIR (KBr v [cm™]) spectrum of 11
Figure S50 FTIR (KBr v [cm™]) spectrum of 12
Table 1. Elemental analysis result of 1

Table 2. Elemental analysis result of 2

Table 3. Elemental analysis result of 3

Table 4. Elemental analysis result of 4

Table 5. Elemental analysis result of 5

Table 6. Elemental analysis result of 6

Table 7. Elemental analysis result of 8

S 45
S 46
S 47
S48
S 49
S50
S51
S52
S53
S 54
S55
S 56
S 57
S 57
S 57
S 57
S 58
S 58
S 58

S5



Table 8. Elemental analysis result of 9
Table 9. Elemental analysis result of 10
Table 10. Elemental analysis result of 11

Table 11. Elemental analysis result of 12

S 58
S59
S59
S59

S6



Fig S1 *H-NMR spectrum of 1 in CDCl3z (600 MHz)
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Fig S2 *H-NMR spectrum of 2 in CDCl3z (600 MHz)
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Fig S3 *H-NMR spectrum of 3 in DMSO-ds (600 MHz)
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=

U U A T T IR T TE TE RR TE TE W TR TR WE W W TF £m 61 e en en 6 e en £n 60 e en en el el el e el e ed el el el el e el

[N .

67T
134
BEP
Iir
8¢
0es
ks
19§
£9¢
99g
(&1
ERY
13-
LBY
68
968
868
006
LTH
ERT
98T
68T
9Ly
Ly

F‘lu
o
T
7.0
:

57

l

L 1)
| [we

=

—

5

B e o A A e T e
~
=
—

== ==
L
g@ |f

5
|

2FC6 T o 00

E

S11



— 9,593

*\..o/-.vO N‘\ﬁ
/O\/‘\o = N J N.L
N
HN\©/EN'
\\\g
Ru
=S

R e Rl e N R - N )
e et g Ve R R Y

hhhhhhhhhhhhhhhhhhhhhhhh

e e i N = e N - T
B = = A e e T e R e ) A e e el il e e E =R =R = il cCoooo

Wi o e o of o o w =F = e e o re p o o o of ee e e om el e o0 el el el el ed ed ed ed el el

TS N \I/%ﬂ%f”'

5H +1H
H20

HLA'A L

8.5
oI
E SNEE

1
8.0
)' J"k
=) ¢' i I )

7.5 7.0 6.5

55 50 45 48 35 30 25 20  ppm
Sehn s
EIEIEIEEE

Fig S6 *H-NMR spectrum of 6 in DMSO-ds (600 MHz)

S12



rar
LaF

nog

toE”
q08 "
8107
BTO
8E0°
Toe”
09t "
08E”
8L
EGL°
980"
BGL
£9L°
SRLC
16l "
tal”
saL”
108~
98’
16t
rat”
Lot
1og”
e’
LIy
618"
e
LTe”
pae”
fLe”
SHES

LTt
0vy
1394
99f
43
£be

9ps

pes
98¢
§5¢
£88
P8R
988
LB

968 °

868
6618
106
14
tot
L9T
0Lt
§LF

LEC”

I I o e e e e e o

L s

EN

S
=N
HN

\0/“-\/0
/0\/"“*0

T

E
[=H
=5
| S s
o 20T
/8TE
e \ILT
-
/P01
L6'1
L=
-

[r0°T
e
L6l

| w N6LI
b
<
W
LW
W
L <
=]
L
A-]
L=
-
Z50°1
w 901
I~ Ty
~ 660
~r0'1
LS 01
w VI
—"mwner
01
| w200
® 2001
L <
=2
A
o 801
S
- =

Fig S7 *H-NMR spectrum of 7 in DMSO-ds (600 MHz)

S13



For
Lob "
0os -’
05
905 °
AiE "
LEE"
cLe”
€697
SOL
CIL
STL
9¥L "
gL~
ECL
9L
[9L°
08L "
984"
qRLC
06"
Q6L
860 °
FRT
68T
167"
T
0og "
90E "
ROE "
cre”
A
[TE "
9687
909 "
919"
LTl
0EL "
€EL T

67T
1A%
Lyt "
19%
LYY
nes -
A3
S
e’
Frs
c98”
L98"
894 "
0L8 "
6LE "
088"
88”7
F88”
1z6°
L6
86"
66"
637"
6T
S6T "
[¥A-
909 "

£ F= [~ [~ (= [~ [~ [~ [~ [~ [

r= = [~ [~ = [~ [~
==

Hz20

PpPmM

L}

Uyl
Las]

4.0

r

6.0

7.0

8.0

I

9.0

w;

ey
00T

Fig S8 *H-NMR spectrum of 8 in DMSO-ds (600 MHz)

S14



—_——— oo I e e e R . N e e ]

\\.\/I “%NAVW%/ NWW\K%/’%W%

N Nf\.\“/N o
N
N:\N = H20
&
t:"AQ_‘(HN | = ag CO
F/—

—0 "f |I:Re‘fco
o OCunga_ A
s\ ¢
oc” co

T J.HJAL il { (! ’LU”& N

..|....|....|....|....| ..,....,....|....|....|....,....|....|....|....|....|....|..
10.5  10.0 9.5 9.0 8.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm

) SN ) AWA
@ A -FT- -l.ilf.jj 22 EEEEE B A
Fig S9 *H-NMR spectrum of 9 in DMSO-ds (600 MHz)

S15



pfeacadat gl g s de bbbl e oo o e hed i gt fa B b e
...........................................................

= F Tt

\%&%\:\w N‘M%/% \L// v/ W

H20

I hL JL 'U Lu_gLqu__ﬁ‘_J__

R i T L I" "I T T T T T T T T T
10.5  10.0 9.5 9.0 8. ‘i 8. 0 7.5 7.0 6.5 6.0 5.5 5.0 0 0 2.5 2.0 1.5 ppm

E wm TW 7 KW PR

Fig S10 *H-NMR spectrum of 10 in DMSO-ds (600 MHz)

S16



vey -’
L6y
00"
€0s”
906"
So¢”
Bet
BLE"
Lyl
csL”
peL”
LSL”
oL
8L
06l
l6L”
veL -
66L"
0c8”
1£8°
Er8
$8C°
68T
ToT’
6T
00€"
c0€E”
e
ere”
cle’
|FAY
ELL”
8L
SoL”
LTT”
9
gOv
9T¢ "
BTG
0ts”
9ts”
6£6 "
Ivs”
8p¢ -
19¢”°
€99 ”
¥88 "
€6’
600"
110°
€0’
€T’
v
Sve
8FC "
9Ly’
AR
9ps”

4
4

o1 o e
\

AN

i

l

ppm

-.\w
Lo

10.0

<960
<101
00°1
JT0T
—_— n
(€60

T

Fig S11 *H-NMR spectrum of 11 in DMSO-ds (600 MHz)

L8671

v
{00°1

~£6°0
{101

— .
=i

S17



09 ¢
oy
218 C
SI8°
pes
0F8 '€
P8

LLT”
¥8T°
6l
00t

09"
oL
#IES
g1
Iey”
A4
98¢’
698"
ERES
189"
cRY°
069"
P69
678
I£8°
e’
Sy’
PLl®

081"
069"

1218

(441

Lay
Lot
Sot
LoY

B e e i e e e e e e e e e e L

N

he i R i i R B T T W s W

e

e
24N
6
6
i)
6

A\

N

“xo/“-._‘_/o
/D\/“\o

%D/QN

HN

e

| | ‘ J L.LWJ.L

Fig S12 'H-NMR spectrum of 12 in CDCl3 (600 MHz)

S18



9¢1
891

8L
E8L"
68L "

8TT’
(Ud
£Ey
00 -
6T
vy
88"
$68
6T6 "
L9T’
90t
6LY "
909"

rsr

T
T
6L1"
el
£0T”
00s”
£€L°
T
LLL®
66T
65t
08"
8yl
§eL”
9L
E8L°
£6L°
008"
98T "
b6l "
0oe”
80t
91e”
AN

I+t

=\ N N

-===.,_-==__."

e s - s i g T A B T s T B o B o Mo B o a B o B o B Mo I o T o I o |

e

L'}
| @

[«
L I~

£
=
=9
=
90T
..\m
el
T
=
Lt}
e
v \II'E
Lt
917
~ 80T
=
=
/66T
v L6
- 0T
=
\F;
107
-‘..w
i
=661
2
k=
-ﬁm
=]
=
|
716°0
/001
8670
{3
S 0T
o VU
=660
} 786°0
10°1
.
=)
5 -~
o 001

Fig S13 *H-NMR spectrum of 13 in DMSO-ds (600 MHz)

S19



k=2
— Lo B a T ol mulll aull- <] =T = =T
- [= N B W= Y = o oy (o]
o e . '
= e I~ = D rf & O =+ "a r
Lo ] 8 [~ 0~ =~ 0~ b~ -r (an] L]
| |
|
|

L DA B B LR L B NN R LR N LR AN I DR B RN MRS AR R R
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

Fig S14 BC{*H }-NMR spectrum of 1 in CDCls (150 MHz)

S20



Lo |
™1 £ [= WS A — wF o (=) s
: 90— D I = =3 =+ =]
= - ] = e e
=1 o0 M~ [~ M~ [~~~ v o x|
| | N [/ |
I .

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

Fig S15 BC{*H }-NMR spectrum of 2 in CDCl; (150 MHz)

S21



- s se WA —_—r S s e o
Lo} o 90 D D e L= =T Lan B el oy B~ =2 | Lan] =i A =g Tl e B =] b A~ o B- = =]
. . . . . . . . . . . 0 0 . . UaTE- N ==l sl = e K- -] ShoS0 O v ] —
wy L= s B - IR = =] = — 00 e — o0 oT o0 [ ] - . . . . . - . - . . . . .
o P Pt e e el — oo o WS S S o e0 50 00 o0 -
e A — —— — et —— — Y £1 6T £ EN en £y )
\ 1 ] J
/ h s L l'. ! || ,-) L || T T
Lo | . \ f - / |
[T (RE (I W i

,A., N T i

R R D R D A DL N LA I INR R I IN A I I I I |
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

Fig S16 BC{*H }-NMR spectrum of 3 in DMSO-ds (150 MHz)

S22



o1
¥
LI
s
99
6L”
£6

€571
(A3
£ e
3979
P 6

LECE

068
60 "0

808
99 °C

cT ¢

68

HE-)

HE
oL

6es/

He

€0 98— é,
-4
25,

0l

40 ppm

50

60

I L

L

190 180 170 160 150 140 130 120 110 100 90 80 T0

200

Fig S17 BC{*H }-NMR spectrum of 4 in DMSO-ds (150 MHz)

S23



e 00T—

xcf‘\_/o

||

n
110

130

30 ppm

90 40

] I
180 170 160 150 140

190

200

80 70 60 50

100

120

210

Fig S18 BC{*H }-NMR spectrum of 5 in DMSO-ds (150 MHz)

S24



97 ‘Fi—

R
01 .om/
¥ 68
85 6§
7668 —
§9 68
6L 6¢
€6 "6¢
68 Lb—"

LAY
pggs

€0 '39
v .%/
10°0L

£E 0L

w_ﬁ.:\

e EL

9¢ 8 ——

It

Lt
Lo

Fo -
[
90

6L

-4
Lo

9

sl

00t

--\0/\\/0
/O"““/\O

IR

L]

I I I I l I l l I I l
170 160 150 140 130 120 110 100 90 80 70

180

190

ppm

50 40

60

200

Fig S19 BC{*H }-NMR spectrum of 6 in DMSO-ds (150 MHz)

S25



06"

A
Le’

103

9t

c0-

Tl

LT

07
g6

i
¥9 -
69"

£6°
807

B —=

0L—
oL

0l —

801 —
80—

0Fl—

O —
69 ——
BT

Tl —
E§T—

0Ll

ppm

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

160

Fig S20 BC{*H }-NMR spectrum of 7 in DMSO-ds (150 MHz)

S26



<0
01
9t
143
16
£0

Cl

Ll

L9
€9

Lé
Pl

Pl
Lo
I6°

B

128

135

69l

85~

.N.." T. I\.\-l
EERY

‘89
89 -

B9 ——

H9 -7
0L
0L

Py

B0l —

TROT
BOT—"

B —
"0zl
1T —

Bl —
TEl—

S27

40 ppm

50

60

70

110 100 90 80

120

160 150 140 130
Fig S21 BC{*H }-NMR spectrum of 8 in DMSO-ds (150 MHz)

xomo

170




67

3]

LT

L6
80"
00

ro—

HE-
6E—

6E
i l__\.\

e

o —"

BS—__
go >

- 0l —

THOT =
BOT—

B —
NTT—
Tl

B —

1El—

L

OFl—

91—
81—
051 ——
761 —
£5T—
95—

L9 —
9l —

061 —~—
=06l —"

150 140 130 90 80

170

180

30 ppm

60 50 40

T0

110 100

120

160

190

Fig S22 BC{*H }-NMR spectrum of 9 in DMSO-ds (150 MHz)

S28



o0 L= — = e o = 00 - i =
o — e -0 [ - = — s e ] =R - R R R - R -]
. . P e . . — S e = R s Rl e I
== I 4 — o —_— s as oo oe em L. . . e e e e e .
== - o rn o e el — =R~ == oo oo @ S O S S O Oh 00 T o O T
—— — —— — i —— —— —_ [ [ B R I B R O I L W I |
(W] | | | [ | Vo) | - | A |
f | \ = - /
\/ | ] ] . \ \ ] \ \ S\ 4o /// / |
1 [ I l ¥ \ |
N=x
N
I
o
—~ HN
O/ °
o]
/
) ) . " L .
L e I L L L B L L B B B I I L L L B L R I

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

Fig S23 BC{*H }-NMR spectrum of 10 in DMSO-ds (150 MHz)

S29



8€ '6¢ \

£0 0PI —
FLori~
90 "§F1—"
88 TST
LS EsI—
FE 9§ —

LOL6T—

o

1N

L

L M \HL n

ppm

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

|
190

|
200

Fig S24 BC{*H }-NMR spectrum of 11 in DMSO-ds (150 MHz)

S30



o1
1.
8t

99"
08"
F6 -

0L
9t

0’
i
¥0 "
1

T
£6

¥
Lo’
61
£L-

9%

wcﬂ

Le’
L9”
bR
69"
LT

E0l—

801 —
801"

N
=
!

(o]
"‘—-,0/““—.&/

N
N

\_/

/0%0

HN

110

! !JHJ! | J

ppm

100

150 140 130 120

160

Fig S25 BC{*H }-NMR spectrum of 12 in DMSO-ds (150 MHz)

S31



Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 90.0
Element prediction: Off
Number of isotope peaks used for i-FIT =9
Monoisotopic Mass, Even Electron lons
20 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-40 H:040 0:0-2 CI:0-1 Ru:1-1
221214 _SPB_00127A 48 (0.497) Cm (47:48) TOF MS ES+
2.08e+005
100- 336.9940
. 338.9943
1 335.9953
%] 334.9944
] 316.9168 3309975 2409992
1 . 320.9789 3258440 3289032 | | | { ~3419990 3469672 351.0009
T T | T T T T | T T T T | 1 T T T | T T T T | T T T T | T T T T | T T T T I T T T I T T T T I T T T T I 1 T T T I T T T T I T T T T I T T T
320.0 3250 330.0 335.0 340.0 345.0 350.0
Minimum: -1.3
Maximum 5 5 G
Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf( Formule
336.5940 336.5933 7 2.1 6.5 1069.3 n/a n/a Cl4 H1é © Cl Ru

Fig S26 HRMS spectrum of 1
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 90.0
Element prediction: Off
Number of isotope peaks used for i-FIT =9
Monoisotopic Mass, Even Electron lons
128 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-30 H:0-30 N:0-3 0:0-2 Na:0-3 Ru:1-1
221214 _SPB_00110XA 34 (0.365) Cm (34:45-4:8) TOF MS ES+
1.11e+0086
100- 366.0163
] 365.0172 3680172
%—_ 363.0173364.0164
] 3551751 3600188 BTI90 369 9471 3729503
T T 1 I T T T T T T 1 T | T T T T T T I T T T T | T T T I T T T T | T T T T I T T 1 1 T T | T T T T I T
35625 3550 357 5 3600 3625 3650 3675 3700 3725 3750 3775 3800
Minimum: -1.3
Maximum 5 5 :
Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf( Formula
366.0163 366.015¢ 7 1.6 8.5 1957.5 0.001 8,94 Ccl4 HIS N3 © Na Ru
366.018C -1.7 L.¢ 11.5 1965 7.432 € Clé H14 N3 O Ru

Fig S27 HRMS spectrum of 2
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 90.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

168 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:040 H:040 N:1-7 0O:0-7 Fe:0-1

221214_SPB_00101A 27 (0.294) Cm (27-34-4:6) TOF MS ES+
4.29+006
100 663.2018
%- 664.2039
] 665.2064
16478278 6e1 560652 4842 p57.1757 0012058 , 669.2125.670.2201 677.1805 579 1947 680.1 954
T 1 T | T T T T | T T T 1 I T T 1 T I T T T T | T T T 1 I T T T T I T T T T | T T T 1 | T T T 1 I T T T T | T T 1 T | T 1 T T I T T T T I T T T T
650.0 655.0 660.0 665.0 670.0 675.0 680.0
Minimum: -1.z2
Maximum 5 5
Mass alc. Mass mDa  PPM  DBE  i-FIT Norm Conf(%) Formul
663.2018  663.2018 ; 20.5 1588.2 8.543 0.02 34 H35 N6 05 Fe
663.1992 2.6 3 28.5 1579.7 0.000 99.98 €38 H27 N6 06

Fig S28 HRMS spectrum of 3
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 90.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

168 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:0-40 N:1-7 0O:0-7 Fe:0-1

221214_SPB_00107A 34 (0.366) Cm (34:36)

663.2017

664.2040

665.2063

652.6247 661.2056

648 2297 650.5551 657.1698

, [ 88211

Page 1

TOF MS ES+
2.78e+006

8702153 574 4997 6772315

m/z

647.5

650.0 652.5

655.0 657.5 660.0

665.0 667.5

662.5

—in

“n
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Fig S29 HRMS spectrum of 4
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 90.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

82 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:0-60 N:0-6 0:0-6 Ru: 1-1

220316_SPB_00087A 17 (0.197) Cm (15:21) TOF MS ES+
2 68e+007
100 737.2037
. 736.2051
] 739.2050
% 735.2042
] ‘ 740.2076
1 731.2060
1 722.5580723.4397725.5186 209898 734 4452 | | L | 7412101 745 5128 745 2166/ +9-2101 o
I T T T T | 1 T T T | T T T T | T T T T | T T T T I T T T T I T T T T I T T T T I T T

7200 7225 725.0 727.5 730.0 7325 735.0 7375 740.0 7425 745.0 747.5 750.0

=

1
II_]
28]
o
(=

- T T - - E=E - - mmmmm | =
1-FIT Norm Conf(%) Formula

=]
(3]

=1

)

L
o

ad
)
[

Fig S30 HRMS spectrum of 5
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max =
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

90.0

181 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:040 H:060 N:0-7 0O:0-8 Ru 1-1

Page 1

221214_SPB_00110A 29 (0.311) Cm (29:35-3:8) TOF MS ES+
1.12e+006
100- 737.2028
] 7362035 7392026
LT
% 7342020735203 |
] 7312032732 2072 O 42068
1 7237855725 7708 7291808 | [ | |74T?937/ o J45.1723 747.2086749.1154 7610533
T T T T I T T T 1 | T T T T | T T T T T T T T 1 T T T I T T T T T T T T | T T 1 T I T T T T | T T T T I T T T T
725.0 7275 7300 7325 735.0 7375 740.0 7425 745.0 7475 750.0
Minimum -1.z2
Maximum 5 5
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf( ormula
737.2028  737.2025 .3 4 20.5 1121.6 0.003 99.70 C36 H3% N6é 05 Ru
737.2052 -2.4 -3.3 19.5 127.6 5.800 3 C40 H43 07 Ru

Fig S31 HRMS spectrum of 6
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Elemental Composition Report

Single Mass Analysis

Page 1

Tolerance = 5.0 PPM / DBE: min =-1.5 max = 90.0

Element prediction: Off
Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

146 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-40 H:0-40 N:1-7 0:0-5

230215_SPB_00139B 24 (0.330) Cm (24-30-2:9) TOF MS ES+
2 18e+006
100 480.2355
%-
: 4812381
] 4822412
1 673347 407000 4733630 4768363 1801718 ( 4843383 486.7150 4913674 495.2487.496.2363 493-29"?}&
|||||||||||I|||| ||||||||| ||||||||||||||I|||| |||||||||I|||| T 1T 1T 7T
4675 4700 4725 4750 4775 4800 4825 4850 4875 4900 4925 4950 4975
Minimum -1.%
Maximum 5 5 [
Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf( Formula
480.2355  480.2359  -0.4 -0 13.5 4.6 n/z  n/a c24 H30 N7 o4

..........

Fig S32 HRMS spectrum of 7

S38



Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5 max = 90.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons
70 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-40 H:0-40 N:1-7 0O:0-5 Fe:0-1

230215_SPB_00141A 19 (0.287) Cm (19:28-43:54) TOF MS ES+
5.27e+006
100- 692.2279
o] £93.2296
] £94.2322
1 6802674 604 4908825340 6884755 690.2318 (. 6962369 701.5646 7042352  707.4920 ma.?gsom
T T T T | T T T T | T T T T I T T T T I T T T T I T T T T |

680.0 682.5 685.0 687.5 690.0 692.5 695.0 697.5 700.0 702.5 7050 707.5 710.0

Minimum -1.3

Maximum 5 5

Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf ( Formula

£52.2278 §92.2254 -0.5 -0.7 20.5 10sg.1l n/a n/a C35 H38 N7 05 Fe

Fig S33 HRMS spectrum of 8
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 90.0

Element prediction: Off
Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

Page 1

284 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:045 H:045 N:0-9 0:0-12 Cl:2-2 Re:1-2

230421 _SPB_00153 pos A 11 (0.165) Cm (10:11) TOF MS ES+
3.18e+005

100~ 1240.1208

] 1238.1202

1 1242 1207

%

| 1235.1188‘ 1243.1216 1262 1028

] 1324.0746

1152 5526 1180.0840 _1200.9095 122?105;L ﬁ 1L 1278.0760 13080955 2% e

IIIIIII|IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIII|IIIIIIIII|IIIIIIIIIIIIIIlIIIIIIIII|IIII|IIII|IIII|IIII|

1160 1180 1200 1220 1240 1260 1280 1300 1320 1340 1360
Minimum: -1.%
Maximum 5 5 [
Mass Calc. Mass mDa PEM DBE 1i-FIT Norm Conf { Formula
1240.1208 1240.1183 2.5 2 23.5 289.0 ).188 B82.82 (38 H38 N9 011 Cl2 Rel
240.1223 -1.5 -1.2 27.5 280.5 1.762 17.18 (43 H38 N7 09 Cl2 ReZ2

Fig S34 HRMS spectrum of 9
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max =90.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons
340 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:040 N:0-9 0:0-11 Cl:0-2 Re:2-2

230215_SPB_00145A 17 (0.197) Cm (13:17-3:7) TOF MS ES+
4 36e+005
100~ 1254 1317
] 1252.1302
. 1256.1312
%o
T 1250.1276 1257.1331
i 1226.1000 1234 1659 1245 8566 | ‘ | 51259'1:2?9 1272.1082 12?8'_'112? 12791141 1290.0979 1294_0706mfz
I T T T T I T T T T | T T T T I T T T T I T T T T I T T T | T T T T | T T T T I T T T T I T T T T I T T T T | T T T T I T T T T I T T T T I T T T
1230.0 1240.0 1250.0 1260.0 1270.0 1280.0 1290.0
Minimum -1.=
Maximum 5 5
Mass Calc. Mass mDs PPM DBE 1-FIT Norm Conf Formula
1254 ,1217 1254.133% -2.z -1 23.5 1077 n'/a n/s C3% H40 N9 011 Cl2 EeZ2

Fig S35 HRMS spectrum of 10
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5 max = 90.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

359 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:0-40 N:1-7 0O:0-7 Fe:0-1

221214 _SPB_00112A 13 (0.151) Cm (11-13-(6+7)) TOF MS ES+
221e+006
100 569.2513
%] 570.2542
i 557.2517 569.1738 5712563 583.2440
1555.2506 : 5632324 564 2277 1) 26325754974 5791977 : 55.2456,500.2462
| T T T T | T T T T | T T T T I T T T T

555.0 557.5 560.0 562.5 565.0 567.5 570.0 572 5 5?5 0 5775 580.0 5825 5850 58? 5

Minimum: -1.3
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Fig S36 HRMS spectrum of 11
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5 max = 90.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

168 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:0-40 N:1-6 0:0-7

221214_SPB_00074 12 (0.143) Cm (11:12-5:6) 1: TOF MS ES+
7.42e+005
100 448.1999
%]
] 449 2021
1 4393350 10359945 9979440 8507 445 ggpg 4481080 450.2051 451.2279 4542049 4992213 4oq 9945 o
III|III||IIIIIIIIIIIIIIIIIIIII|II||III|IIII|IIII|II||II|||I|IIIII|I|I||I|I|II|||II|IIII|IIII|IIIIIII
4400 4420 4440 446.0 4480 450.0 4520 4540 456.0 4580
Minimum -1.%
Maximum 5 5 C
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
448.1999  448.1985 1.4 3.1 14.5 1131.0 n/a n/a C24 H2€ NS5 04

Fig S37 HRMS spectrum of 12
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max = 80.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Odd and Even Electron lons
59 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:040 N:2-6 0:0-8 Mn:1-1

Page 1

220304_SPB_00084A 37 (0.391) Cm (37:42-3:6) TOF MS ES+
5 81e+006
100 709.1830
%] 710.1860
i 7111879
1 692.4724695.1806699.4686.700.5901 705.5266  709.1066 , 7165326 72147287205782 | 7285859
T | T T T T I T T T T T T T T | T T T T | T T T T I T T T T I T T T T | T T T T | T T T T I T T T T T T T T | T T T T T T T T T T T T I T T T T | T T T T
690.0 695.0 700.0 705.0 710.0 715.0 720.0 725.0
Minimum -1.%
Maximum 5 5
Mass Calc. Mass mDa PFM DBE 1-FIT Norm Conf{ Formula
709.1830  709.18189 1 1.6 21 1812.8 0.000 9.97 €34 H34 N6 08 Mn
709.1859 2.9 -4 25 1820. ¢ )2 ©39 H34 N4 06 Mn

Fig S38 HRMS spectrum of 13
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Table 1. Elemental analysis result of 1

C14H150CIRu Theoretical value [%] Sample [%]
C 50.08 50.03
H 4.50 4.68

Table 2. Elemental analysis result of 2

C14H15N30Ru Theoretical value [%] Sample [%]
C 49.12 49.13
H 4.42 4.24
N 12.27 12.06

Table 3. Elemental analysis result of 3

C34H34N¢OsFe Theoretical value [%] Sample [%]
C 61.64 61.64
H 5.17 5.24
N 12.69 12.65

Table 4. Elemental analysis result of 4

C34H34N6OsFe Theoretical value [%] Sample [%]
C 61.64 61.45
H 5.17 5.12
N 12.69 12.50
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Table 5. Elemental analysis result of 5

C36H3sNsOsRu Theoretical value [%] Sample [%]
C 58.76 58.53
H 5.21 5.13
N 11.42 11.27

Table 6. Elemental analysis result of 6

C36H3sNsOsRu Theoretical value [%] Sample [%]
C 58.76 58.71
H 5.21 5.11
N 11.42 11.40

Table 7. Elemental analysis result of 8

C3sH3;N;0sFe Theoretical value [%] Sample [%]
C 60.79 60.68
H 5.39 5.25
N 14.18 14.00

Table 8. Elemental analysis result of 9

C3sH37N9011Cl2Re; Theoretical value [%] Sample [%]
C 36.84 36.77
H 3.01 3.11
N 10.17 10.02
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Table 9. Elemental analysis result of 10

C39H39N9011ClzRe; Theoretical value [%] Sample [%]
C 37.38 37.40
H 3.14 3.09
N 10.06 10.01

Table 10. Elemental analysis result of 11

C31H32N605 Theoretical value [%] Sample [%]
C 65.48 65.17
H 5.67 5.42
N 14.78 14.65

Table 11. Elemental analysis result of 12

C24H25N504 Theoretical value [%] Sample [%]
C 64.42 62.14
H 5.63 5.91
N 15.65 15.39
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