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Preparation of copper(Il) complexes

PPI-Cu ([Cu(PPI)(C104)]C1O4)

To a solution of PQP (9.3 mg, 24 umol) in ethanol (0.5 mL) were added Cu(ClOs)2-6H20
(10.7 mg, 29 umol) in ethanol (0.5 mL). After stirring for 5 min, resulting precipitate
was collected by filtration and washed with ethanol to give PPI-Cu as a blue powder
(6.7 mg, 8.8 umol, 37%).

HRMS (ESI) m/z: [PPI + Cu + ClOs4]* caled. for CasH24ClCuN:Os 546.07315; found
546.07146.

mp 211-214 °C.

PQP-Cu ([Cu(PQP)(C104)]C104)

To a solution of PQP (20.2 mg, 52 pumol) in methanol (0.6 mL) were added
Cu(ClOs)2:6H20 (18.5 mg, 51 umol) and NaClO+H:0 (70.2 mg, 500 mmol) in methanol
(0.4 mL), and the solution kept at 4 °C under ether diffusion conditions. The green
powder was recrystallized with acetonitrile (0.5 mL) at 4 °C under ether diffusion
conditions to afford PQP-Cu as green crystals suitable for X-ray crystallography (11.0
mg, 17 umol, 33%).

Anal Calcd. for C2sH2:Cl2CuN:Os (PQP-Cu): C, 44.56; H, 3.74; N, 8.66. Found: C, 44.75;
H, 3.78; N, 8.87.

PQQ-Cu ([Cu(PQQ)I(C104)2)

To a solution of PQQ (11.1 mg, 26 pmol) in ethanol (0.5 mL) was added
Cu(ClOs)2:6H20 (11.7 mg, 27 pmol) in ethanol (0.5 mL). The solution was kept at 4 °C
under ether diffusion conditions to afford PQQ-Cu as green crystals suitable for X-
ray crystallography (11.7 mg, 17 umol, 65%).

HRMS (ESI) m/z: [PQQ + Cu + ClOs4]* calcd. for CasH26CICuN1Os 596.08877; found
596.08659.

mp 174-176 °C.
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PQI-Cu ([Cu(PQI)(C1O4)]C104)

To a solution of PQI (11.6 mg, 27 umol) in ethanol (0.5 mL) were added
Cu(ClOs)2:6H20 (10.2 mg, 27 umol) in ethanol (0.5 mL). After stirring for 5 min,
resulting precipitate was collected by filtration and washed with ethanol to afford
PQI-Cu as a green powder (11.8 mg, 17 pumol, 65%).

HRMS (ESI) m/z: [PQI + Cu + ClOs4]* calcd. for CasHzsCICuN4Os 596.08877; found
596.08606.

mp 201-205 °C.

PIP-Cu-CH:CN ([Cu(PIP)(C1O4)]Cl1O+CH5CN)

To a solution of PIP (10.7 mg, 28 pumol) in ethanol (0.5 mL) was added Cu(ClOs)2-6H20
(11.9 mg, 32 umol) in ethanol (0.5 mL). After stirring for 5 min, resulting precipitate
was collected by filtration and washed with ethanol. The green powder was
recrystallized with acetonitrile (1.0 mL) in the presence of NaClO+H20 (11 mg, 90
umol) at 4 °C under ether diffusion conditions to afford PIP-Cu-CHsCN as green
crystals suitable for X-ray crystallography (12.0 mg, 19 umol, 68%).

Anal Calcd. for C26H27Cl2CulNsOs (PIP-Cu-CHsCN): C, 45.39; H, 3.96; N, 10.18. Found:
C, 45.06; H, 3.93; N, 10.12.

mp 212-214 °C.

PIQ-Cu ([Cu(PIQ)I(ClO4)2)

To a solution of PIQ (19.8 mg, 23 umol) in ethanol (0.5 mL) were added
Cu(ClOs)2:6H20 (8.3 mg, 22 pumol) in ethanol (0.5 mL). After stirring for 5 min,
resulting precipitate was collected by filtration and washed with ethanol to afford
PIQ-Cu as a blue powder (11.1 mg, 16 umol, 72%).

HRMS (ESI) m/z: [PIQ + Cu + ClOs4]* calcd. for CasHzsCICuN+Os 596.08877; found
596.08768.

mp 195-197 °C.
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PII-Cu ([Cu(PII)(C104)]C1O4)

To a solution of PII (10.6 mg, 24 umol) in ethanol (0.5 mL) were added Cu(ClOs)2-6H20
(11.9 mg, 32 umol) in ethanol (0.5 mL). After stirring for 5 min, resulting precipitate
was collected by filtration and washed with ethanol to afford PII-Cu as a blue powder
(10.6 mg, 15 umol, 63%).

HRMS (ESI) m/z: [PII + Cu + ClOs4]* caled. for CasH2CICuN4Os 596.08877; found
596.0874.

mp 195-197 °C.

QQP-Cu ([Cu(QQP)(CI04)]CI04)

To a solution of QQP (10.5 mg, 24 pmol) in ethanol (0.5 mL) were added
Cu(ClOs)2:6H20 (9.4 mg, 25 pumol) in ethanol (0.5 mL). After stirring for 5 min,
resulting precipitate was collected by filtration and washed with ethanol to afford
QQP-Cu as a green powder (9.1 mg, 13 umol, 54%).

HRMS (ESI) m/z: [QQP + Cu]* calcd. for CasH26CulN4O1 497.14026; found 497.14917.
mp 181-184 °C.

QQQ-Cu ([Cu(QQQ)I(C104)2)

To a solution of QQQ (13.1 mg, 27 pmol) in ethanol (0.5 mL) were added
Cu(ClOs)2:6H20 (11.2 mg, 30 umol) in ethanol (0.5 mL). After stirring for 5 min,
resulting precipitate was collected by filtration and washed with ethanol to afford
QQQ-Cu as a green powder (1.5 mg, 2.0 umol, 7%).

HRMS (ESI) m/z: [QQQ + Cu + ClOs4]* caled. for Ca2H2sCICuN+Os 646.10442; found
646.10210.

mp 201-204 °C.

QQI-Cu ([Cu(QQND(CI04)ICIOs)
To a solution of QQI (5.6 mg, 12 umol) in ethanol (0.5 mL) were added Cu(ClOs)2-6H20

(5.2 mg, 14 umol) in ethanol (0.5 mL). After stirring for 5 min, resulting precipitate
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was collected by filtration and washed with ethanol to afford QQI-Cu as a green
powder (3.0 mg, 4.0 umol, 35%).

HRMS (ESI) m/z: [QQI + Cu + ClOs4]* calcd. for Cs2HasClICuN4Os 646.10442; found
646.10282.

mp 180-183 °C.

QIP-Cu

To a solution of QIP (13.0 mg, 30 pmol) in ethanol (0.5 mL) were added
Cu(ClOs)2:6H20 (14.1 mg, 38 umol) in ethanol (0.5 mL). After stirring for 5 min,
resulting precipitate was collected by filtration and washed with ethanol to afford
QIP-Cu as a green powder (10.1 mg, 14 pmol, 48%).

HRMS (ESI) m/z: [QIP + Cu + ClOs4]* calcd. for CasHzsCICuN4Os 596.08877; found
596.0862.

mp 247-250 °C.

QIQ-Cu

To a solution of QIQ (13.1 mg, 27 umol) in ethanol (0.5 mL) were added
Cu(ClOs)2:6H20 (10.1 mg, 27 umol) in ethanol (0.5 mL). After stirring for 5 min,
resulting precipitate was collected by filtration and washed with ethanol to afford
QIQ-Cu as a green powder (10.0 mg, 13 pumol,50%).

Anal Calcd. for Cs2H2sCl2CuN:QOs (QIQ-Cu): C, 51.45; H, 3.78; N, 7.50. Found: C, 52.00;
H, 3.74; N, 7.41.

QII-Cu

To a solution of QII (125 mg, 26 pmol) in ethanol (0.5 mL) were added
Cu(ClOs)2:6H20 (9.6 mg, 26 pumol) in ethanol (0.5 mL). After stirring for 5 min,
resulting precipitate was collected by filtration and washed with ethanol to afford

QII-Cu as a yellow green powder (6.6 mg, 8.8 umol, 34%).
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Anal Calcd. for Cs2H2sCl2CuN:Os (QII-Cu): C, 51.45; H, 3.78; N, 7.50. Found: C, 51.72;
H, 3.76; N, 7.30.

ITP-Cu

To a solution of IIP (11.4 mg, 26 umol) in ethanol (0.5 mL) were added Cu(ClOs)2-6H20
(9.8 mg, 26 umol) in ethanol (0.5 mL). After stirring for 5 min, resulting precipitate
was collected by filtration and washed with ethanol to afford IIP-Cu as a blue powder
(11.9 mg, 17 umol, 65%).

Anal Calcd. for CasH27Cl2CuN1QOes (IIP-Cu-0.5H20): C, 47.64; H, 3.85; N, 7.94. Found:
C,47.87; H, 3.60; N, 7.93.

mp 229-232 °C.

I11Q-Cu

To a solution of IIQ (125 mg, 26 umol) in ethanol (0.5 mL) were added
Cu(ClOs)2:6H20 (9.5 mg, 26 pumol) in ethanol (0.5 mL). After stirring for 5 min,
resulting precipitate was collected by filtration and washed with ethanol to afford
QQI-Cu as a blue powder (14.9 mg, 20 umol, 78%).

Anal Calcd. for Cs2Hs0Cl2CuN+O1o (IIQ-Cu-H:0): C, 50.24; H, 3.95; N, 7.32. Found: C,
49.95; H, 3.71; N, 7.23.

mp 228-232 °C.

ITI-Cu-CH3CN ([Cu(III)(C104)]C10+CH5CN)

To a solution of III (12.0 mg, 25 pmol) in ethanol (0.5 mL) was added Cu(ClOs)2-6H20
(10.9 mg, 29 umol) in ethanol (0.5 mL). After stirring for 5 min, resulting precipitate
was collected by filtration and washed with ethanol. The green powder was
recrystallized with acetonitrile (0.7 mL) in the presence of NaClO+H20 (22 mg, 180
umol) at 4 °C under ether diffusion conditions to afford PIP-Cu-CHsCN as green

crystals suitable for X-ray crystallography (9.0 mg, 12 umol, 48%).
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Anal Calcd. for Ca2H20Cl.CuN4Os5 (III-Cu-0.5H20): C, 50.84; H, 3.87; N, 7.41. Found: C,
50.94; H, 3.72; N, 7.34.
mp 229-231 °C.



X-ray crystallography

Table S1. Crystallographic data for [Cu(PQP)(ClO4)]ClOs (PQP-Cu) and
[Cu(PQQ)](ClO:)2 (PQQ-Cu)

PQP-Cu PQQ-Cu
Formula C2sH24CL2CuN1Oo CasH26CL2CuN1Oo
FW 646.93 696.99
Crystal system triclinic monoclinic
Space group P-1 P2:i/c
a, A 8.9204(11) 19.122(5)
b, A 10.8760(14) 8.046(2)
¢, A 14.6803(19) 19.183(5)
o, deg 74.810(5) 90
B, deg 77.611(6) 103.718(3)
Y, deg 70.889(5) 90
Vv, As 1285.7(3) 2867.1(13)
zZ 2 4
Deac, g cm?® 1.671 1.615
i, mm'! 1.193 1.0104
20max, deg 55 54.9
temp, K 173 173
no. reflns collected 9838 21517
no. reflns used 5564 6536
no. of params 361 406
Rint 0.0179 0.0270
Final R1 (I >2o(l))" 0.0343 0.0570
wR?2 (all data)" 0.0995 0.1566
GOF 1.014 1.065

R1=311F| - |Fcl 1/S1Fol. bwR2 = [Sw[(F2 — F2)2)/S[w(FA)2]]M2
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Table S2. Crystallographic data for [Cu(PIP)(ClO4)]ClOs+CHsCN (PIP-Cu-CHsCN)
and [Cu(IIT)(ClO4)]ClOs+CHsCN (III-Cu-CH3CN)

PIP-Cu-CHsCN III-Cu-CHsCN

Formula CasH2rCL2CuNsOp CsaH31CLCuNsOo
FW 687.98 788.10
Crystal system triclinic monoclinic
Space group P-1 P2:i/c

a, A 9.9443(1) 11.4717(13)
b, A 11.5048(3) 13.2852(15)
¢, A 13.8412(1) 22.475(3)
o, deg 77.424(14) 90

B, deg 65.657(12) 103.2305(10)
Y, deg 80.071(14) 90

Vv, As 1402.03(15) 3334.4(7)
zZ 2 4

Deac, g cm?® 1.630 1.570

i, mm'! 1.0328 0.8799
20max, deg 54.9 55

temp, K 153 153

no. reflns collected 10945 33274

no. reflns used 6077 7630

no. of params 389 461

Rint 0.0226 0.0557
Final R1 (I >2o(I))" 0.0502 0.0572
wR?2 (all data)" 0.1331 0.1697
GOF 1.124 1.081

R1=311F| - |Fcl 1/S1Fol. bwR2 = [Sw[(F2 — F2)2)/S[w(FA)]]M2
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Table S3. Selected Bond Angles (°) for PPP-Cu, PPQ-Cu, PQP-Cu, PQQ-Cu, PIP-
Cu and III-Cu

PPP-Cu* PPQ-Cu®* PQP-Cu PQQ-Cu PIP-Cu III-Cu

0O1-Cu-N1 81.0 83.7 82.2 84.1 84.4 83.6
0O1-Cu-N2 91.1 97.5 100.3 100.9 94.7 98.4
O1-Cu-N3 97.6 98.1 96.9 95.6 96.5 99.1
0O1-Cu-N4 75.0 77.3 77.0 78.9 77.6 76.0
N1-Cu-N2 84.3 84.2 83.3 83.7 83.4 84.2
N1-Cu-N3 82.7 83.5 81.5 82.3 83.7 82.4

N1-Cu-N4 155.8 160.9 158.7 161.6 161.9 159.4
N2-Cu-N3 163.0 158.8 155.2 157.1 162.0 156.7

N2-Cu-N4 94.0 98.0 95.9 92.6 99.9 95.5
N3-Cu-N4 102.4 99.3 105.4 106.2 96.3 103.7
01-Cu-0O2 169.8 - 164.6 - 172.0 170.0
02-Cu-N1 109.1 - 112.5 - 88.1 87.5
02-Cu-N2 87.8 - 86.4 - 81.5 76.0
02-Cu-N3 86.3 - 81.5 - 85.6 84.4
02-Cu-N4 95.0 - 88.6 - 110.0 112.5

a Ref. S1.



Cyclic voltammetry
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Fig. S1. Cyclic voltammogram of copper(Il) complexes in acetonitrile (1 mM, scan
rate 100 mV/s). (a) PPP-Cu, (b) PPQ-Cu, (c) PPI-Cu, (d) PQP-Cu, (e) PQQ-Cu, (f)
PQI-Cu, (g) QQP-Cu, (h) QQQ-Cu, (i) QQI-Cu, (j) PIP-Cu, (k) PIQ-Cu, (1) PII-Cu,
(m) QIP-Cu, (n) QIQ-Cu, (0) QII-Cu, (p) IIP-Cu, (q) IIQ-Cu and (r) III-Cu.



Absorption spectrum
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Fig. S2. Absorption spectrum of copper(Il) complexes in methanol (1 mM). (a) PPP-
Cu, (b) PPQ-Cu, (c) PPI-Cu, (d) PQP-Cu, (e) PQQ-Cu, (f) PQI-Cu, (g) QQP-Cu, (h)
QQQ-Cu, (i) QQI-Cu, (j) PIP-Cu, (k) PIQ-Cu, (1) PII-Cu, (m) QIP-Cu, (n) QIQ-Cu,
(0) QII-Cu, (p) IIP-Cu, (q) IIQ-Cu and (r) III-Cu.
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'H/3C NMR spectrum

PPI

00T

S0'¢

JL

¢

X : parts per Million :

LA AR SRR RS RN RARRE AR A RR RARA AR N
0°I100L 06 08 0L 09 0¢ 0¥ 0¢€ 0C O1 0

(syypuesnoyy)

I'T 0T 6080 L090¢0%0¢€0C0T10 0
(syipuesnoy)

bSO'IZ1
208121
910°7Z1
168221

\ PES'STI
\ 600'L21
-yl
— 690°0€1
90£°9€ 1
2~ erpocl
X shrpl

S seLsyl
mAvma.wE

0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0
<
5
)
=~

130

=3
o
°
N
vy
—

190.0180.0170.0160.0

3C

1

X : parts per Million :

Fig. S3. 'H/C NMR spectrum of PPI in CDCls.




S18

| 7
B
= 2 <
o i o
i N
OA
wy
2]
~ 9
=
o g g
< 3
N
=~ 1
<= <2
s =1
S ]
< 4
g 1
e 4
€] o
K Y L*.J
T L B NLEL N N BN NN R L TrrrTrTrTT TrrrrrTTTT TrrrrTTTTT TrrrTrTrTT TrrrrrTTTT TrrrrrTTTT T TrrrrroTTTT T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
AN NS — AN |
S 0 — 0 v OOV =00 00 D N O o <+ — =3
wvi st <t 0 o 0O VOO e oSN — O T o =3
nnnn S BT T and —ans aao S
s 00 00 00 06 00 N DN D~ DN 0~ 0 BN Dt~ < eienen ool S
X : parts per Million : 1H

Fig. S4. '"H NMR spectrum of 2-((2-pyridylmethyl)(2-quinolylmethyl)-

amino)ethanol in CDCls.



S19

I~

661

81

00°C

e

CO-

PQP

F o 0000

1.0

2.0

: 8€6'C
Fo e 1S6'C
F N 996T

62L€
F _ene
S tl6E
EY 860

— S6SY

5.0

E2 €97'L
665°L

€19°L
L19°L
€9°L
S€9'L
sLL
= et
620'8
=—830'8
7158

7.0

Q [l

\

8.0

vy
o
e}
0

9.0
X : parts per Million : 1H

R
10.0

0¢e 0C o1 0

(syipuesnoy)

60 80 L0 90 S0 ¥0 €0 TO I'0 O
(syppuesnoyy)

—TI8¢S
— 88019

f0re9
798°€L
— 6L99L
X\ 000°LL

1TELL

\

7

986°0C1
[428 1A
6T6'1C1
8L6'CTI
L90°9T1
=/, sLy'LTl

> £26'8C1
S T~ 1zg6tl

= 96795l
0
Quﬂvmm.cﬂ

__sto'syl

>~ ¢96'8p1

ws8sl

0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

—

014

190.0180.0170.0160.0150

O

X : parts per Million :

Fig. S5. 'H/C NMR spectrum of PQP in CDCls.




S20

PQQ

(X494

88°C

Fo 1000

WL

s’L

8SS°L
< 08S°L
~

89°L

W\ wLL

F o u osL'L
9= N
605'8

<)
&
1H

9.0

10.0

_ .
01 0

(syppuesnoyy)

X : parts per Million :

80 L0 90 S0 v0 €0 ¢0 I'0 0
(syppuesnoyy)

— I¥8'¢S

0 50.0 40.0 30.0 20.0 10.0

= 6VL'19
18%°69

Y8Y YL
— 6399,

d % 000°LL
12€°LL

\

LL6°0TL
£€0T°9CI
99¥°LT1
8S°LTI
_/fl/, ¥88°8C1
=/, €C6'8C1
c0e6cl
= ¢SIs'6cl

987'9¢1
S~ speosr
<

LOY'L¥1
Pr6'871

€61°6510
— 6596512

=

SN 109091

130.0120.0110.0100.0 90.0 80.0 70.0 60

—
S~

3

190.0180.0170.0160.015

X : parts per Millio

Fig. S6. 'H/C NMR spectrum of PQQ in CDCls.



S21

PaQl

¥6°0 -

S6'C ,mu

mwmv L
=

0T 3

...... AR RN LY AR &

(7 0¢ 0¢ 01 0

(syppuesnoyy)

7.0

M

9.0

vTL
SLY'L
S6b'L
209°L
L19°L
=/ 691
166°L
> =" 7108

| ( I

oo
& o
o o
H

STH8—
6578 =

N —
oo I~
< <
o0 o0

10.0
X : parts per Millio

._.
L0

90

S0

0

€0

0

.._....
1’0 0
(syppuesnoyy)

XY

0.0 50.0 40.0 30.0 20.0 10.0

5 TS6'09

0L1'69
899°¢L
_6899L

5 000°LL
YOTLL
3 1ceLL

986'0C1
g L86CCI
0L6°'ST1

) 0691
)/, cot L
88€°LT1

oS =— SP8'8TI

N 1Z0°0€1

T

0110.0100.0 90.0 80.0 70.0 6

0120

190.0180.0170.01
X : parts per Million :

Fig. S7. 'H/C NMR spectrum of PQI in CDCls.



S22

00°C

¥6'l

£6'1

P61

B

o e

66'C

0T

S

Lo 0000

1.0

2.0

156'C

Fo o6t

Fei o
189°€
E A £69°€
Fo soL'€
F< ™~ L00%
__ owrv

LITL
9€TL
89T'L
68'L
WL
1L
vTsL
8€6L
L19L
ovLL
Fo—looe
Fos Lo18
F—es18

=6
F 8TH'8
F £vb'8
FS 6vr'S
F 158

1H

T
1}
X : parts per Million

(syypuesnorpy)

spectrum of 2-((2-pyridylmethyl)(1-isoquinolylmethyl)-

'H NMR

Fig. S8.

amino)ethanol in CDCls.



523

PIP

JuUk__JL_/L______JJL

LOT

.
)

0s'1

1.0

T
2.0

=3
Cen

L=
~

(syypuesnoyy)

Lo — 0000

956°T
st
N6t

9EL'E

K 1sL¢
—soL€
TN 9T6'€

A4
— €8SV

<
°
e
o

X : parts per Million : 1

80 L0 90 S0 ¥v0 €0 <O

Amﬁvﬁwmso&v

-
U

T
0 50.0 40.0 30.0 20.0 10.0

___8¥6'¢€S
u 0r£'09
|0 =— £76'09

61769
LOL™EL
—_6L99L
000°LL
1eLL

\

00 (0\0

015021
¥90° 121
3 vSLITI
\ wiel
-S 99€°€T1
165921
= S = 699971
5 _€509€T
T 005°9€1
I — e 181
o 79981l
LS - 998'8¢1

S =" 0098517
S N6y 6s1 ;-

T
0110.0100.0 90.0 8

T
190.0180.0 170 0

—

X : parts per Million

Fig. S9. 'H/C NMR spectrum of PIP in CDCls.



S24

PIQ

(]
3]
o~

y

r2(

~
(5
=

AU

]

5.0

$6°0

€LY

.!¢
980

F o 0000

1.0

2.0

m 6L6'C
o 66t
”3/82

gsL€
— o€

T 0v6'¢
Y
—0SLYV

4.0

T
7.0
~
&
~

80

0L 09 0S¢ 0V 0%¢

0c 01 0
(syipuesnoy)

80 L0 90 S0 ¥0 €0 ¢0 T0 O
(sypuesnoy)

—900'tS

.0 50.0 40.0 30.0 20.0 10.0

S = 02019

o SEE69
LSEYL

= glo0.

2 j 000°LL
12€°LL

6

0.

0

[e7o}

<

[«

N

=)

= LST6IT
— €9L'121
=] .

P 98¢°€T1
= vLI'9TI
= TLS'9T1
S I/, sevott
S L vsgotl
S S 95221
m % 168821
= 98%'61
< — \ £909¢1
S _ \8959¢1
QO TIL8HT
= 009'8ST
[«

= — 91651
2 N\ 6s96st
=

(=)

=

o

(=)

o0

o

(=)

=

@)
a
@)
=
A
[ ]
(=1
Gy
o
=
=}
E
O
(D]
oY
) wn
5| g
£ z
8 =
2 T
£ =
5 =
~ )
8D
-
=




525

B
—
N
N N
B )
_—
Pll
=
3
3 (s
)
(o]
< ]
<
=
S
S
o] 2 £ 2 ﬁq E
a3 = =
< 3
=+
==
o -
]
=]
<3 )
(SR g
@
= ]
5 2]
s —
<
g 1
g E ‘AJ ] )j L
2] L _ -
.........,.........,.........,.........,.........,.........,.........,... ....,.........,.........,.........,....
10.0 9.0 6.0 5.0 4.0 2.0 1.0 0
%/’//\ /V‘ "ul\ /N /\\
T TN X N0 O O 0O N D bl o [selE= 0= o~ < (=3
VTN NNV NWV —O — O — 0O v v O < o0 on— o (=3
TITTACRIBREERATAS 3 I RN 8
o0 00 0 WSS wy <t 0N NNN =1

X : parts per Million IE'I0

0 0.1 02 03 04 0.5 0.6 0.7 0.8 09 1.0 1.1

(thousandths)

1900180017001600150014001300120011001000900 80.0 700 60.0 50.0 40.0 30.0 20.0 10.0

AN AN WA

&

— NV N Nt —~0nNn OO0 — OO NSO A
DT A DA A0 N0 O W — O [~ 0w < < wv
NV g I AR eSSy mS9g = A
DXV X = OO0 OO —O SO0 no © O <
nwnwn < T A [ e e A=\
220 J fogagsgoggagd

X : parts per Million : 13C

Fig. S11. 'H/3C NMR spectrum of PII in CDCls.



S26

QQP

86'1
¥0'C
10y
60'C w
—
¥0'y

Lo —— 0000

1.0

E 96T
Fo o6t
F N\ pooe

F ovLE
o =yoe
L2

N ] 4

— 065V

X : parts per Million : 1H

08 0L 09 0S5 0%

0¢

0C

T
01 0

(syapuesnoyy)

A —

BB AR AR
0.0 40.0 30.0 20.0 10.0

0120.0110.0100.0 90.0 80.0 70.0 60.

190.0180.0170.0160.01

L0

90

_
S0

RN S
0 ¢o 10 O

.._..
o ¢

(syipuesnoy)

0

1

1

wv

bSo'1ZI
ZEra
181°721
LS0°9T1
0zELTI
LEVLTT
> 296'8T1
S —zog6el
= LbTosl
S S ON6159¢]

S L8FLpl
S oLg'8pl

I~

X : parts per Million :

Fig. S12. 'H/C NMR spectrum of QQP in CDCls.



S27

QQQ

Lo 0000

6’

00T

37

T
0
X : parts per Million

09

0°¢

0y

0¢

0C

01 0

(syipuesnoyy)

60 80 L0 90 S0 ¥0 €0 TO 10 O
(syypuesnoyy)

0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

e

0110.0100.0 90.0 80

0120

S
o
=

<
=

014

190.0180.0170.0160.0 150

_856'€S
4619
6569
SOvPL
6L9°9L
000°LL
=< 1zgLL

LSTOIL
60'1C1
LS0'9T1
¥ LTL
8S°LTI
YL8'8C1

/ €6z
_ \90s6t1
TN L9796

06€'LP1

—Lvie

—

I
n
)
)
|
—

X : parts per Million

Fig. $13. 'H/B3C NMR spectrum of QQQ in CDCls.



528

Qal

00°C

e

SOl
.

AW

Lo —— 0000

0¢

(syipuesnoyy)

X : parts per Milli

£

i

g

-

B—

l- ul

—3b

3

B A Rl AN Rl ) RAARN LAY LA LALRY LR SRR ALY AAAE LA A
yi L 0l 80 90 +0 TO 0
(syppuesnoyy)

190.0180.0170.0160.0150

@ 196€s

SE0'ITI
S6L°STI
6009C1
0L6'9T1
€ITLel
sTLTl
LOY'LTL
PL8'8TI
£€5T6Cl
0¥0°0€1
 — \\ 0LT9¢l
96¢° 171

0130.0120.0110.0100.0 90.0 80.

0140

N

— 9PP091

13C

X : parts per Million

Fig. S14. 'H/C NMR spectrum of QQI in CDCls.



S29

[
_N
1
H
] o
k| o~ =
< <~ S
~7 <
] N
S 4 i)
Nk <
=E
ZE
=] B
<73 =g
o]
ey
E
a
2 9
= E|
< <24
2 — 4
s 7 ]
: LJLJ L___—\__L_J‘
g ) A
L e e AR T e e AR e e T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
mmmmmmmmmmmmmmm () S X\ O —~ (=3
IITEIERBLLEB8BTTIRRS £ REL 88§ S
00000600 B N N N N N N NN~ < cenen aaa =3
X : parts per Million : 1H

Fig. S15. '"H NMR spectrum of 2-((1-isoquinolylmethyl)amino)ethanol in CDCls.



S30

o
XN
<]
w4 o
N
| |9
||
o [ <
S -
21 o “ 8
<r: g I~
<]
o 4
<]
SH
-1
~ <]
Z =7
=)
°
2 1]
s ]
a2 ]
= ]
£ ] LJluA_J L A L_
o J
REEE RS R e e e o B B R RaamnEEs RaamnEEs Rama TS RmEE R REEE RS REEE R RS T
5.0 4.0 3.0 2.0 1.0 0
— (=3 — 00 O (=3
o N v o« = 1=3
¥ eSS e <
<+ < nen o enen P

Fig. S16. 'H NMR spectrum of 2-((2-quinolylmethyl)(1-isoquinolylmethyl)-

amino)ethanol in CDCls.



S31

Qip

Lo —— 0000

(syipuesnoyy)

X : parts per Million :

(syypuesnoyy)

10.0

.0 50.0 40.0 30.0 20.0

0 110.0 100.0 90.0

0 120

0 130

0 140

0 150

190.0 180.0 170.0 160

655°0C1

erriet
[ aral
1Lreet
810921
689°9C1
x 69t
= LOY'LT]
186'8¢1
et

% SS8'6C1
LT6'SEL
/ 01S9¢1
—_ \Ee8YIvl
=~

_6T9'8sI
795091

X : parts per Million : 13C

Fig. S17. 'H/C NMR spectrum of QIP in CDCl.



S32

8

(syipuesnoyy)

0

1.0

2.0

”O\ .
FS < esoe
AN

4.0

5.0

6.0

7.0

0

9

10.0

; o 0000

920°¢

99L'E

e

—— €0I'Y

— So¥'v
—— 6ELY

— 6€89

wTL

9%'L
=— 80S'L
€TS°L
6CS'L

\\

[ w

s
RS
N

8658

7

X : parts per Million : 1H

Ly

Sode

Efe

R B e
10.0

50.0 40.0 30.0 20.0

—— 6ETYS

FS_ ses09
F8 = o819
3€°69

LLEYL

(=}
[ vsvve

[ o = 6L99L
re 000°LL
F 1T€°LL
[ 61LLL

8

0

82091
£€61°971
129°'9C1
T06'9T1
LOV'LTT

—J), wss'Lan

[ €16'8T1

[S K vET 6Tl

F& =~ 96t6Tl

_sLesEl

120.0 110.0 100.0 90

|-

190.0 180.0 170.0 160.0 150.

L LI B B I
60 80 L0 90 S0 tOo €
(syipuesnoyy)

,,:
0 ¢o 10 O

X : parts per Million : 13

Fig. S18. 'H/C NMR spectrum of QIQ in CDCls.



S33

Qil

A

(syipuesnoyy)

f=1

1.0

2.0

<
)

2
<

<
w

6.0

10.0

— 0000

666
s
N\ 1967

8eL'€
ot
e

—tIv'y

— 1Iv0°S

X : parts per Mi

190.0 180.0 170.0 160.0 150

80

Lo

90

S0

0

0 z

€

0
(syapuesnoy)

- .
o 0

10.0

30.0 20.0

—65TYS
S Lo
=819

85769
(=}
S — 6c9'5L

=4
= & 6L9°9L
= 000°LL

=N

.0 50.0 40.0

S8L'STI
056'STL
165791
$08°9¢1
086'9C1
P8I°LTI
69¢°LT1
059°LTL
6’8l

©
<
o
a

=\ Log'621
5 120°0€1
STE9ET

_ N\ LseTl
> [t

SLO'LST
—— €0S°8S1
TN S9Y091

0.0 130.0 120.0 110.0 100.0 90.0 80

D N

X : parts per Million : 13C

Fig. S19. 'H/C NMR spectrum of QII in CDCls.



S34

7
0.39

0.19

alavinny

2.0

Il PR R T

1.0

(thousandths)

‘L
=

o
mmmmmmmmmmmmmmmmm

céoc'céoc'l\'l\'n\'n\'n\‘l\'n\‘l\'l\‘l\'n\‘l\'n\‘ i cAeed e

X : parts per Million : 1H

Fig. 520. '"H NMR spectrum of 2-(bis(1-isoquinolylmethyl)amino)ethanol in CDCls.



S35

P

s8¢

09 0y 0T 0
(syapuesnoy)

<2
w

=2
Fo

NS
-\
o

1.0

2.0

0\

.31/

-
<

4

Fo—— 0000

€L6C
L86'T
000°€

£69°¢
LOL'E
0zL'e

___68¢Y

-

FE—

—

10.0

LISY

S60°L
860°L
611'L
€9T'L
YrSL
19¢°L
Y9S'L
6LS'L
IvL'L
LoL'L
6¥0'8
1L0'8
8TH'8
vy’
L6Y'8

=N
3
b
%

H

X : parts per Million : 1

N B B B B
10.0

190.0 180.0 170.0 1600 1500 1400 1300 1200 110.0 100.0 90.0 800 700 600 50.0 40.0 30.0 20.0

80

L0

90

S0

0

€0

(syipuesnoyy)

M

— Is8'¢S

66909
90€°69
\ 1s5°€L
6L9°9L

ooot
\:m»n

865°0T1
\ bLO'ITI

1l

:¢ 9zl
/ = g1L9z1
/ €L8°971
/ 089'LT1

89L°6T1
/ LLT9E
/ 06+9€1
BN
: —

90 I¥1
818'8¥1

Yov'8S1
67981

X : parts per Million : 13C

Fig. 521. 'H/C NMR spectrum of IIP in CDCls.



S36

Lo 0000 F2
=
o
F ol
L ”
—_— F O
=
ren
o
s
S <
<z ;
Fe
nIO
[ 668€S
- 500°€ [ o
00T Fo _“gios FS 90809
3 F\O
N\ zeoe
9169
0 -
61 siLe = 1STHL
K@m».m &~ \@wo ‘9L
Fo Nane F o =< 010LL
= m Nt
86 — —_Lov r
80°C . [ o
—J 589 =
1te ”
i =
o
S LLT6IT
r 6vS0TT
FS /oot
= = SK1°9T1
© se0L o /) Loront
£9TL = SLY'9T
99T'L P LEL9TL
96€'L o =L~ 989zl
0T ) STS'L LS Mmﬁ LTl
= ==/ ovs'L [ — ££6'8T1
66 (-l‘m 6CL'L = LLY'6T1
D ey w\ 0sL'L = 85L°6T1
o 00’8 E— /owm 9¢1
o 190°8 [ o 015°9€1
- o = 790 FS [3Iatal
S0 618 -
3 ~gers fo 6v98Sl
FS =~ sor6s1
S [ —
Co m [ o
= e
S L=
= [ 2
o = FS
LS 5 =
= g -
@ [ =
5 S
o —
>
...... RS  MAEESS SR
0t 0'¢ 0c 0’1 0
(syypuesnoyy) (syypuesnoyy)

X : parts per Million : 13C

Fig. 522. 'H/C NMR spectrum of IIQ in CDCls.



S37

(syppuesnoyy)

JEo 0000
Fo
Fo
u2
. : 876
L0 o vt
Fen T\ 956
00T E 6o
u. T LOL'E
Fo
. <
Loy E o Leev
s0¢ @ Fe 66w
u5
01T
LY'E 98°1
917C
91T
L0°€
[ o o)
=} &~
[ — 172}
5
[=9
>
T T
08 0L 09 0§ 0¥ 0¢ 0T OI 0

—
0 50.0 40.0 30.0 20.0 10.0

—bPLES
..0. _€LS°09

08T mo

Syeoct
LY’ STI

¥65°6C1

L08°6C1

iyl
LSEIYL

1§79t
SLY' 91
129921
S6L°9CI
/ L90°LTT

Ny

190.0180.0170.0160.0 150 0 140 O 130 0 120.0 110.0100.0 90.0

(syppuesnoyy)

X : parts per Million

Fig. 523. 'H/C NMR spectrum of III in CDCls.



S38

References
S1. Y. Mikata, T. Fujimoto, N. Imai and S. Kondo, Eur. |. Inorg. Chem. 4310-4317
(2012).



