Supporting Information File 2
for
Synthesis and chemosensing properties of cinnoline-

containing poly(arylene ethynylene)s

Natalia A. Danilkina, Petr S. Vlasov, Semen M. Vodianik, Andrey A. Kruchinin, Yuri G.

Vlasov, Irina A. Balova*

Address: Institute of Chemistry, Saint Petersburg State University, Universitetskiy pr. 26,

Saint Petersburg, 198504, Russia. Fax:+7(812)4286733

Email: Irina A. Balova* - balova.irina@chem.spbu.ru

*Corresponding author

Copies of *H and *C NMR spectra for all compounds, copies of DEPT and 2D
NMR spectra for compounds 5a,b and 7, copies of IR spectra for compounds

4a,b; 5,b; 7 and 10a,b, copies of GPC chromatograms for PAEs 10a,b.

Table of contents
Copies of NMR and IR spectra — S2

Copies of GPC chromatograms — S45

sl



ov'lL
L'l AN

L —

9€v
8Py N
6EY

wy

'"H NMR, 400 MHz

- 3.08

205

- 1.00

|} 6.03

= 0.94

5.0

|
10.0

ppm

S2


Dell
Текст
1

Dell
Текст

Dell
Текст
1H NMR, 400 MHz


Et. Ph N Oon <t © oY < <
N 0 NO N NS9O NS N © N
| 0 ™Mo - O O O~ o A S
N < < < M N N v« v« v« [29] ~ o
\\N ~ ~— ™ Y YT T D <t ~
S | \
|
;/
|
Br
1
13C NMR, 100 MHz
|
|
|
- . . \ |

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

S3



Dell
Текст
13С NMR, 100 MHz

Dell
Текст
1


1317

i
NN
NO1T N
W~ O

J-2.08

VeV

9y —

LEY ——— M 1+ 2.09
6EY

\

i
a1z
18] N\ M
1L \ - = 4 1.03
oL —— N R —— - 389
gy, —— _ J = 097
o
092
T
O
=
\ S
: =
N\\\ //\Qru Mm,
N\N\\ /H\ N
=

1.0

2.0

3.0

4.0

5.0

S4

6.0

7.0

8.0

9.0

ppm


Dell
Текст
3a

Dell
Текст
1H NMR, 300 MHz


1 3.16

vev

Y — N
6V
Ly

\

751

218

- 2.06

1L

- 2.03

JL

A

1-1.04

Br

3b

'H NMR, 300 MHz

+ 513

= 1.00

B

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

9.0

10.0

ppm

S5


Dell
Текст
1H NMR, 300 MHz


~— O O T O© © O Lo
Me~ N o W O DO OO 0N Q © oY o © D O Qo N
| Me 0 t oM AN «~ « «~ — ©W O N<- W =) O NN O M O
N ~ T~ T T TT T T T o] | R S ({o] <t M AN AN v«™ v«
\\N é
Br
3b
13C NMR, 75 MHz
)
N
I |
|1
\ \
\
\
\ \
\ \ \
Ihisoh oo At Vet eltaansaie ,' JWWWW \“ T TR T TR ‘ "}J“UL-,,', | S A wJL o doninbis sl oy

200 190 180 170 160 150 140 130 120 110 100 90 80 7O o660 S50 40 30 20 10 0
ppm

S6



Dell
Текст
13C NMR, 75 MHz


L6°0
00°L
[AV%

VvV ¥

67’1
1§ ——— N
95 —
€8l

egl
€61

8e'e
e ———

eye —

4a

'H NMR, 300 MHz

312

211

T 2.09

- 2.06

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

9.0

10.0

ppm

S7


Dell
Текст
1H NMR, 300 MHz


o ~ O N T 0O M
Br N oo} e} ¥ — ONN WO < - v © @
Me WO < M M NANAN N N~ © N [4p)
— -— - - - - - - hr. (op B9 ) N ~
N//N
4a
13C NMR, 75 MHz
- Q9 ©
o N~ I~
& & &
||
| ]
\
|
\
|
‘\\\\‘\\H‘\\\\‘H\\‘\\H‘\\\\‘H\\‘\\\\‘\\\\‘\H\‘\\\\‘\\\\‘\H\‘\\\\‘H\\‘\\\\‘\\\\‘H\\‘\\\\
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm

S8


Dell
Текст
13C NMR, 75 MHz


Absorbance Units
0.6 0.8 1.0 1.2 14

0.4

0.2

0.0

X Me  ®®d8@ge = F eereeEEsEEeeee=
O & 1/ S
4a
‘ | " | !‘ | |
. | |
‘hﬁ%\ﬁ' | lu'| NMW ) | U]
il i oA (Al 1%'
Mﬂﬁvl wh‘\l U h\\u | ‘J Il\.ijlll. \ﬁﬂ[“du w\-‘]\l\ \M&uﬂu
4000 35'IDEI' 3{.‘:[10 ES:DD 2{]'{?[1 15I1}D 1DI{.‘ID S{IIID

Wavenumber cm-1

S9



Me

260
¥6°0
160
ve'L
6E°L
Ll
a1
6y L ——
YL
65°)
0L}
GL'L
08’}

e

A

4b

TH NMR, 300 MHz

I NPT

— 2.35
2.69

223

0.0

1.0

2.0

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0

11.0
ppm

S10


Dell
Текст
1H NMR, 300 MHz


143.6
134.8
222
14.0

—— 19.8

128.3
128.2
127.4
1271
101.0
77.8
77.0
31.1

TT—— 278

o
©
3
4b
13C NMR, 75 MHz

128.3
128.2
127.4
127.1
77.8

220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0
ppm
S11


Dell
Текст
13C NMR, 75 MHz


Absorbance Units
0.4 06 0.8 1.0 1.2 1.4

0.2

0.0

TELE 2 9B 2 GROGNSIOTLES3RESCESARAS &
S |
CL | T T
4b
| |
I
_ | |
| | g
' | . i lﬂ| Wy r-"q”'ﬂl\n \ lj |
I | |
IW' \_,—r—'\,—j \\-’\\d\/rw\,.lu \ \‘I‘ ]u V H'\i \'”!l"" ||'d| \}\"‘L
4000 35:[](]' BE:DD EE:DD EDIHD 1 EI{.TI 1DIHD 5'[IJL'I'

WV avenumber cm-1

S12



LA e - -
z8'l : N
ﬁfw\ L M
98’1 @)
v9'C w
vZ'e
I |
8C'¢ S

N

I

(@)

VI

118

9€'8 =
8¢'8

'H NMR, 400 MHz

o

=+ 9.07

7 3.08

+ 2.07
204

= 1.01

= 0.98
=+ 1.00

0.0

5.0
S13

|
10.0

ppm


Dell
Текст
1H NMR, 400 MHz


7a
13C NMR, 100 MHz

WWWWWWMWMW ST————

Wi

50

|
100

|
150

|
200

S14

ppm


Dell
Текст
13C NMR, 100 MHz


88 ™SS s oy v w93
<o © \ te ok S o
@@ | \K\WCHS s & ¢¢d

—~_. =N

N
) ) 7a
DEPT 135 NMR
A A s i WWMWWWMMWWWWWW

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm S15



Dell
Текст
DEPT 135 NMR


T™MS

NOESY NMR

H® CH;,
4

A 2. p 8 d
‘ X CH,
% N//N

7a

i

! . . J]L

]
_ =
N

.
R

B

CH3C4/H5

-ppm {

ppm

5.0

S16

0.0



00 SE8
FL00L
6008
0% g
Ll

an

EFos ——

AOLEEE ——
Ob 85k —

£E98LE
ZL'05ZL
LYy

LT LEFL
8L TLFE

bL'B55E
S ELSL

o L

8L LS ——
ZELESE —
bFE5Es ——

CHs;

7a

Vi

TMS

...llL-. L .

WL

LY

1000

|

."L JJlL'l

|
I

\ LJL |

1500

|
{
A
I

|

B

ol

80

| | ]
80 F0 & oo
SHUM BoUBQIOSOY

500

2000
Wavenumber cr-1

2500

3000

4000

S17



IHNMR,400MHz < ® 3 o N d 8& cRRRERERR S 38 S RH 238385 38
O 0000 0WOWW VWO MMMMMMMM (90} oM ~ - — O O© OO
TMS (5a) TMS (5a+8a)
5
\r\ N CHs H® (5a+8a) | [H” (8a)| H° (5a) H’ (5a+8a) CH5 (5a+8a)
H7/\/AN
H8
5a
+
H(TMS)
(H)TMS H° | ’J L J L ‘
\
X X CH ‘ CH2 (53"‘83)
N s T T T
/\(\ 850 840 830 820 810 800 7.90 7.80 0.350 0.300
| CH, (5a+8a)
8aor 8'a I
H-Csp (82) CH, (5a+8a)
I
\ l
|
nol
LJK L J L
Py Y T o ooy o Ly
N— N o (6)] (6)] (@) ] ~ O
o o © N ~ w © e
[oe]&=N] - (o] (o] ~ (0] (@) ] and
~D
| \ | \ \ \ |
10.0 50 0.0
ppm S18


Dell
Текст
1H NMR, 400 MHz


BEE ——
9T L

bLL

Gy
1278 ——
e
669 —

2

sample from "H NMR monitiring

TH NMR, 400 MHz

w

— 1 329

W

T 228
F 220

PR .

— 1196

-

A

T 1814

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

11.0
ppm

S19


Dell
Текст
1H NMR, 400 MHz


g%
)
%
L lL'LLlLL

T —— I 843
L / i |
Sl @]
av' L - = T 3.08
08k .
25 —— m = - T 2.07
el
Y - == 3 207
o8l . {
88l = |
83’1 @) |
681
08" L
Z6'L
PEE ——— i
. i —_— I 2.05
oe'e H\ y
ge'e o M
S |
—
T 1
T _
—_ = = (85
— |IJ_._ I 1.00
E |

'H NMR, 400 MHz

5.0

ppm

S20


Dell
Текст
1H NMR, 400 MHz


3 83 838938983.g S b 2
3 % H@g88efIsn -84 o 38
— — — — — — — — — — Lof B o 4 = L]
13C NMR, 100 MHz H
C4a CG
f_H
@ & & E = & & - g
o a8 q 8 o = § i
c’ ¢ | ¢
BorD CBorD
I |C [
c c* ch 2xTMS
PP Y PP PR SRS S | P, S - P IR W -
||||||||||||||||||||||||||||||||||||||||||||| T T 1 T T 11T T T 11 T 111 T 1T 11 Cqu
1330 1320 1310 1300 1230 12800 127.0 1280 115.0 110.0 105.0 100.0 CH c
2
CH,” |
|
g ||
I CH,*
| [ I |
c ct I H
MI WWM
| T T T T | T T T T | T T T T |
200 150 100 0
ppm

S21


Dell
Текст
13C NMR, 100 MHz


TMS

Uy oh u
o Eﬁ 8 5 B 3
o) [ = T [t (i}
-— — o I ] b —
/ CH,
b
DEPT 135 NMR CH;
CH.*
e o ot St iyl Py ul ,*m -y ey o M
c’ c CHy’
|
H |
C8

LI | L | L | LI | L | L | L | L | L | L | L | LI | L | L | LI | L | L
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

S22


Dell
Текст
DEPT 135 NMR


HSQC NMR

t'ﬁ-.J i oL — i s, ]LILl\J_l.l
— HTMS/CT"# 0
HCHZ(c)/CH7c % HCH3(d)/CH%d i
; - CH2(b) b |
HCHZ(a)/CH7a H /CH,
— 50
— — 100
H°/C° -
_—- H7/C7 L
Hé/C? -
] — 150
ppm |
T 1 | T T 1 | I T T 1 | T T 1 | I T T 1 | T T 1 | T T 1 | T T | T T 1 | 1
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

S23



HMBC NMR

5
° ) . )\ . | VLT -
Ll —0
- - [ 3 h B
- - o B
— 50
. . f —100
- - # i
L. h
=T —150
| ppm (i
| I T T | I T T 1 | I T 1T 1 | I T T | I T T 1 | I T 1T 1 | I T T | I T T 1 | I T 1T 1 | I T T 1
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

S24



HMBC NMR (Zoom 1)

TMS

—160

_AI"-"I\. A _,-FI'V"-;
HS/CC H7/CC
f =] O
H°/C*
iy
HS/C6; HS/C4a;
S H’/C
L = HS/C7 e = )
E- ] - =
1
3
]
|
E 8 HS/CSa H7/C8a
Lo— f= =
[ | T T T | T T |
8.50 8.00 7.50

ppm

S25

ppm {



HMBC NMR (Zoom_1)

TMS T
) N
L . i Y I JAY L
- m Sl = - —0
HEH20) /ey HH2)/cH,° i
HCHZ(a)/CH c HCHZ(b)/CH c HCHS(d)/CH [ -
- ? 2 HEH2(€) /o, b - 2
— HCHZ(a)/CH7b HCHZ(b)/CH7a ___7 - HCH3(d)/CH7b L
- HCHZ(C)/CHza |
— 50
H™S /B, - — 100
e HEH20) /8 H™/C | o B
— 150
HCHZ(a)/C3
- [ppm (i
T [ T 1 T [ T T 1 T [ T T T [ T T T T [ T T T T [ T T T T [ T T T T ]
3.50 3.00 2.50 2.00 1.50 1.00 0.50 0.00

S26



L
#6668
9082

h

B9 e

85T ——

L

SEPELLE
FHOSEL
0Z88EL

PLVERE
aradrl —
ZATTEE —

OE0EsE
LA

BLESLE

L1 9EE

LPDEEE
e 8E8T

L2580 —

BOTEVE ——

|

|

AW,

|
!

AN

J

i

|

)

AV

1A

LA

L

T
ok

[ [
80 90
SHUN BoUBGIOSGY

ro

20

1000 500

2000 1500
Wawenumber cm-1

2500

3000

4000

S27



mE
@t )
E.NJ
8L
128

zz8 p
e ——
e ——

'"H NMR, 400 MHz

L
©o
&

M
5 3.07

210
210

=222

= = 2.04
© w

- 1.01

=+ 0.96

@
B
U - 1.00
Q

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

ppm

S28


Dell
Текст
1H NMR, 400 MHz


< N O N<TTO O W (e0] N ‘
S o G OB~ O N © o O N o N ® o 0
< < M ONN N~ © O o I~ N N O o™ &
~— ~ T YT T - - «— O O N AN ~ T
13C NMR, 100 MHz
C4a or C8 TMS x 2
c'| ¢t cP C BorD |F A E
|
| | |
‘ \ o} b
d a e
|
cta I3 | ?4 BorD | “ |
o W RIS S NP
\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm
S29


Dell
Текст
13C NMR, 100 MHz


HMBC NMR

(A VN

salhon

S30



HMBC NMR (Zoom 1)

ppm

_ W L - _JI LN
HS/CC H7/CC
= L=<
H>/C*
L=
HS/CG; H8/C4a;
{'d:' -
-] BUG H7/C5
H>/C’
HS/CSa H7/Cga
= o e
| ' ' | ' |
8.50 8.00 7.50

S31


Dell
Прямоугольник


HABC MME (Zoom 2]

ThiS

l

|

| L
N _--'kI l'It_ __.-'ll q_-i" JI_A__.H__F-' LA i _Lf) L I"H-J-,.L.J,_.
= o Sl o o
o ] HCHZ(d)/Cng
H /CH, - HCHS.(e)/CH d
HEH2@) /o b - o ?
: - -— CH3(e) c
HCHZ(a)/CH7c HCHZ(d)/CH7C H /CH7
— HCHZ(a)/CE
HCHZ(a)/CF HCHZ(b)/CF
- i HTMS/CB; <
HTMS/CD
e
ame HCHZ(a)/C3
I I I | I I I T | I T T I | I I I I | T I T T | I I I I
2.50 2.00 1.50 1.00 0.50

S32


Dell
Прямоугольник

Dell
Штамп

Dell
Вставить текст


g2 5ET
0 BO5
P& 555
Bl £BS
g5 5le
LE PES
¥ ras
0 E0L
LL: =
0L 654
96 e
o v
25606
£9'L¥E
ZF ‘596
LEEEDL
PLELOL
GEEZLL

SE96L L
ZR'SrEL
HES0EL
ZrLivEL

= =10 g
el —
ESLISE ——
LESYSL

ZE'E0gl

ISEZ

ZEESLE
E¥LEEd

LLi0iSE
LEDDEZ H,,fxl
B5 GERZ —.

LO'ESEE

Slesds ——

Sh0L58

09'FPrLE
Z00LeE ——

T
(A

_
oL

I I
20 90
SHUN 2oueqIoSqY

0

(AL

00

1000 500

1500

2000

Wavenumber cm-1

2500

3000

4000

S33



" -~ a
ST'T Koy
ST'T .n_u —09°0Z
ve1-T )
mN._Hu\u IG’ w |
w1— © [ wo
61— .\UU
-
86T o
6'e— — — 90°¢C
L © ©
<
90— - ! ~ 00
STy— @© < |J
N © N
<
<
-9
N~
- N
N -
N~
o
: - N
60°L ~
FAWRNS €6'T
v LT
9T'L”
T
=0
- [
181— _ W -
@
L8~ o = )
= 68’1
1587 _r 8

14 NMR, 400 MHz

Y .

8.5

3.0 2.5 2.0 1.5 1.0 0.5

3.5

4.0

4.5

7.5 7.0 6.5 6.0 5.5 5.0

8.0

9.5 9.0

10.0

ppm

S34


Dell
Текст
ppm


d,h’

UUviE

Y92

c,g'

80'9¢

SL'9¢
92'6C

b'.d'.e'

62'6C

b,f

zLrLe
L SW
88 e~

")
ol

¥G'69
9969 - —
mﬁ.mww @

96'69

it

6283~
9'88
1206~
1876,
v1°G6

SO'LOL—

g n
116

90 7L\
TN
z89LL ©
so011

"
1", 2'

117

28'GTLN

mm.ww_‘w.

89'9¢l
€8'L¢l
t.om_‘“
§g9'¢cel

10a
13¢ NMR, 400 MHz

6V’ Lyl —

€0'vS1
LL'vSL
€T V6l
€EVal
08851 —

3'

154.4

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

S35

ppm


Dell
Текст
ppm


1.4

1.2

1.0

10a

— 305809
2853.81

—— 2925.06

2854 80

220274

161020
154818
150010

T 148675

T — 143777

T 13BB.0S

1277.25
121669

107802
102324

Aad
BEA

o

It

FERRTER
NEREEEE
= G0 A0 A0 W W

,J

a

Absorbance Units
0.8

0.6

04

0.2

0.0

2500
Wavenumber cm-1

S36




¢L0—

SCT—

LLTAC
S8 T~
86T~
66'T

§9'¢c—

Yo'y
90V

:.vﬂ

€Ty

10°L
PUVANS
eTLT

—€9'TT

—05'6¢

c,d, c'-g'

— 8¢9

— 00¢

k—HV 0T’y

= — ﬁ 002

91°L~

88,
06'L

198

' 5,8

% 68'T

14 NMR, 400 MHz

0.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

10.0

S37

ppm


Dell
Текст
ppm


Nm.m_\v

10wl
£6'61
6L2C
vm.NNW
0922
zh9z~_
S1'82\_

0£'6Z

e,h'

bl’dl’el

c' (d,g

9L leEnC

L qu\

LL°L€

1697

81'8L—

¢0'68—
€L°06—

6516

9’66
¢sloL—

oL b~
mm.w:W
LE9LL

E.@:\.
98611~

vo'szl”"
6€ L2V 7
Q.RP\
veoeL~"
€5°EEL~

ov'evl—

yeovl—

vLvSL—

10b
13¢ NMR, 400 MHz

Cc

2l

3'

fl

T
69.5

T
70.0

154

8a

3,

140 130 120 110 100 90 80 70 60 50 40 30 20 10
S38

150

ppm


Dell
Текст
ppm


Absorbance Units
0.6 0.8 1.0 12 14

0.4

0.2

o o = =2} i WD D EOE DWW e o
& & = 3 o - SOOnoROeT B -
A = un = ) = D@D DD M o
& 2 B B & 2 28998 HBRN I ©
L] L1 ] L I | ™ T T T T T —
| | lalaat

10b

0.0

3500 3000 2500 2000 1500 1000

Wavenumber cm-1

S39



/80
68°0
16°0
oyl
67l
€6 ——

UL ——
08’}
€8')

p o

\

ot

v6'e —

AW

=
(ON
CgH17

9

'H NMR, 400 MHz

L

1L,

- 6.33

+17.45
T 4.33

T 4.23

- 417

= 2.00

5.0

|
10.0

ppm

S40


Dell
Текст
1H NMR, 400 MHz


© o
CeH 9] ~ o © O M-t AW O
CAYe o N “ ™ N ANNC O ©
0 N © o -~ OO N <
I %
q3
O.
CgH17
9

13C NMR, 100 MHz

WWMWwwmmmwmmmwmwwmWwwmmWWWWWwwwmmwWMMMMMWMWWWMWMWWWWMWWMMMWMMwmwWMWWWMMWWWWWWWWWMWMWMM%WwwwquMWWWWWWMMMMMMWMm

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

S41


Dell
Текст
13C NMR, 100 MHz

Dell
Текст
q1

Dell
Текст
q3


880

8C’L
o'l

08’1l

€e’e

L6°€

G669

'H NMR, 400 MHz

A

B

+6.25

16.78
4.28

410

185

- 4.08

1+ 2.00

5.0

ppm

S42


Dell
Текст
1H NMR, 400 MHz


13C NMR, 100 MHz

153.97
117.75
113.25

AT

82.37

T 79.77

69.66

A !

29.28

29.21
29.11

i)

25.88
22.65

I

W

14.09

W

170 160 150 140 130 120
ppm

110

80

70 60 50 40 30

20


Dell
Текст
13C NMR, 100 MHz

Dell
Текст
q2

Dell
Текст
q3

Dell
Текст

Dell
Текст
q1

Dell
Текст

Dell
Текст
q1

Dell
Текст
q3


5.0 6.0 7.0 8.0 9.0 10.0 11.0 min

GPC analysis of PAEs 10a,b. Elution curves for 10a (black) and 10b (pink) are shown
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GPC analysis of PAEs 10a,b. Mw distribution curves for 10a (black) and 10b (pink) are shown.
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Mw distribution curves for 10a (black) and 10b (pink) are shown.
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