Electronic Supplementary Material (ESI) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2021

Supporting Information

Chiral SalenCo(lll) Complexes with Bulky Substituents as Catalysts
for Stereoselective Alternating Copolymerization of Racemic

Propylene Oxide with Carbon Dioxide and Succinic Anhydride

Zhou Wang and Ying Mu*

State Key Laboratory for Supramolecular Structure and Materials, School of Chemistry, lJilin

University, 2699 Qianjin Street, Changchun 130012, People’s Republic of China.

Contents

1. Synthesis and characterizations of phenols 1a-d (S2-S3)

2. Synthesis and characterizations of salicylaldehydes 2a-d (S4-S5)

3. 'H NMR spectra of salen ligands 3a-d (S6-57)

4. "H NMR and HRMS spectra of salenCo(lll) complexes (S8-S13)

5. *C NMR spectra of the PPCs and PPS (514)

6. Chiral GC chromatograms of the resulting PC and propanediol diacetate (515-S16)
7. Kinetic study for the copolymerization of PO and SA (S17)

8. NMR spectra of the block polymers (518-519)

9. Peaks found in MALDI-TOF-MS spectra and related polymer chains (520-521)

10. MALDI-TOF-MS spectra of the polymers (S22)

S1



1. Synthesis and characterizations of phenols with bulky substituents 1a-d
4-tert-butyl-2-substitutedphenols 1a,' 1b,' 1¢? and 1d® were prepared according to
the literature procedures.

4-tert-Butyl-2-(2,3-dimethylbut-2-yl)phenol (1a)
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Figure S2. 'H NMR (400 MHz, CDCls, 298K) spectrum of 1b.
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4-tert-butyl-2-(1,1-diphenylethyl)phenol (1c)

iy WO —OT—O 00O ® N

— 0.0 MmO oLl oo 0.0 Bk i N W
NMNNNMNNMNMNMNNGOOC OO <|t o LT

water peak
MR ) T T
© =] © ]
o S S S
c o ~ ~ o

10.5 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

f1 (ppm)

Figure S3. 'H NMR (400 MHz, CDCls, 298K) spectrum of 1c.

4-tert-butyl-2-(trityl)phenol (1d)

w20625-2 o ® 0
5-2 N AN

o7

77

75
—4.31
—1.54
—1.14

water peak

1.00+ p=—o-
9.00+ —

10.5 9.5 8.5 7.5 6.5 s.i a5 3.5 2.5 1.5 0.5 -0.5
1 (ppm)

Figure S4. 'H NMR (400 MHz, CDCls, 298K) spectrum of 1d.
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2. Synthesis and characterizations of salicylaldehydes 2a-d

The corresponding salicylaldehydes were prepared according to the literature
procedures.4

5-tert-butyl-3-(2,3-dimethylbutan-2-yl)-2-hydroxybenzaldehyde (2a)
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Figure S5. 'H NMR (400 MHz, CDCls, 298K) spectrum of 2a.
5-tert-butyl-2-hydroxy-3-(2-phenylpropan-2-yl)benzaldehyde (2b)
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Figure S6. 'H NMR (400 MHz, CDCls, 298K) spectrum of 2b.
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5-tert-butyl-3-(1,1-diphenylethyl)-2-hydroxybenzaldehyde (2c)
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Figure S7. 'H NMR (400 MHz, CDCls, 298K) spectrum of 2c.

5-tert-butyl-3-(trityl)-2-hydroxybenzaldehyde (2d)
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Figure S8. 'H NMR (400 MHz, CDCls, 298K) spectrum of 2d.
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3. 'H NMR spectra of salen ligands 3a-d
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Figure S9. 'H NMR (400 MHz, CDCls, 298K) spectrum of 3a.
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Figure S11. 'H NMR (400 MHz, CDCls, 298K) spectrum of 3c.
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4. 'H NMR and HRMS spectra of salenCo(lll)

salenCoOAc (4a, 4b, 4c)
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Figure $14. 'H NMR (400 MHz, DMSO-ds, 298K) spectrum of 4b.
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Figure S15. 'H NMR (400 MHz, DMSO-dg, 298K) spectrum of 4c.

salenCoDNP (5a, 5b, 5c)
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Figure S16. 'H NMR (400 MHz, DMSO-ds, 298K) spectrum of 5a.

7.5 6.0

9.0

S9



91'6~
289,
59
wm.;
6L
vwL
611~

19'8—

wz1008-1
wz1008-1

hexane peaks

Ph

PH

"

&

dichloromethane peak

A

109 |
90°C |
90T |

90°} |

4 28 4

vz |
G6°¢ |

80°C

86T |
Lo} |

0.0

1.0

4.0

6.0

9.0

10.5

o)
n
LS.
o
&
S
j -
)
(S]
s g
25
<
s %
® N
S
°
@)
£ S
£
2& O
I
>
)
S
<
- 2
~
>
ON
8.1H
~
—
n
)
S
S
20
[N

hexane peaks

L]
98°L
09'8—

wz1008-4
wz1008-4

Ph" Ph

N iN ’
— Ca.

o Mo/ N\
Q} b
pPH Ph

dichloromethane peak

= G0} [

€6°G |
90Z |
81z

80°L

00Z |
08¢ |

o'

2oL [
007¢C {

4.5

f1 (ppm)
Figure $18. 'H NMR (400 MHz, DMSO-ds, 298K) spectrum of 5c.
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salenCoBr (6a, 6b, 6¢)
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salenCoDNP (5a, 5b, 5c)
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Figure S24. HRMS spectrum of 5c.
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5. 1*C NMR spectra of the PPCs and PPS
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Figure S25. Carbonyl region of the *C NMR (100 MHz, CDCls, 298K) spectra of PPC
generated with the use of 5¢/PPNDNP at 0 °C (A) and PPC generated with the use of
5¢/DMAP at 25 °C (B).
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Figure $26. Methylene region of the >*C NMR (100 MHz, CDCls, 298K) spectrum of
PPS generated with the use of 5¢/PPNDNP at 30 °C.
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6. Chiral GC chromatograms
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Figure $27. Chiral GC chromatogram of PC after degradation of PPC.

S15




3002 = : FID
250
200
= . 11-15.720
u-f—‘ll150— |2-15765
gl ]
100 /
50 : -
- o: r T T T T T T T T T T T T T T T T T T T 1
15.500 15.600 15.700 15.800 15.900 16.000
i1 ] [min]
Bosi
5 |Hafk R B ] T W FAR T AR FERS T LTy
min pA*min pA % % n.a
1 15.720 5485 113.659 46.34 5327 n.a.
2 15.795 6.351 99.724 53.66 46.73 n.a.
B 11.836 213.383 100.00 100.00

360 2 FID
1| PA
275
250
225
200
|1-15.722
1754
150 /
1254
] j2- 15813
1004 !
5 — | —_—
759
E min
50-! T T T T T T T T T T T T T T T T T T T 1
[_15.500 15.600 15.700 15.800 15.900 16.000
BagR
5 |aH G B ) HETH B R FARS T AR HER R e
min pA*min pA % % na.
1 15.722 4503 91.286 83.00 82.14 n.a.
2 15.813 0.922 19.852 17.00 17.86 n.a.
B 5.425 111.137 100.00 100.00
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7. Kinetic study for the copolymerization of PO and SA with 5¢/PPNDNP catalyst
system
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Figure S29. Plots of conversion of SA versus time, with the use of 5¢/PPNDNP.
(Determined by 'H NMR spectroscopy. For reaction after 4h, unreacted SA was not
fully dissolved in CDCls)
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8. NMR spectra of the block polymers
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Figure $30. "H NMR (400 MHz, CDCls, 298K) spectrum of block polymer obtained by
one-step procedure.
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Figure $31. *C NMR (100 MHz, CDCls, 298K) spectrum of block polymer obtained by
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Figure $32. 'H NMR (400 MHz, CDCls, 298K) spectrum of block polymer obtained by
two-step procedure.

© = NN~

HO© NN b oo < DN OO

= ¥ PO~ O o o

N~ o~ 0w w N O) 0 © MO OO

e ik ©©o© AN =«

< — N N

]
Wi e b

190 170 150 130 110 90 80 70 60 50 40 30 20 10 O

f1 (ppm)
Figure $33. *C NMR (100 MHz, CDCl3, 298K) spectrum of block polymer obtained by
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9. Peaks found in MALDI-TOF-MS spectra and related polymer chains

Table S1. Peaks found in MALDI-TOF-MS spectrum of PPS and related polymer chains.

7] 0 0
| H+O o 0 OH .
] \—< + Na
= m
1 11‘ .
2()‘()() :;().()() 11()‘()() 5().()() (ﬁ'()‘()() 7().()() 8().()()
m/z.
peak structure peak structure peak structure peak structure
1679.4 m=10 2153.4 m=13 2627.4 m=16 3101.1 m=19
1836.7 m=11 2311.7 m=14 2784.8 m=17 3261.1 m=20
1996.2 m=12 2469.2 m=15 2943.5 m=18

Table S2. Peaks found in MALDI-TOF-MS spectrum of block polymer obtained by
two-step procedure and related polymer chains.

o) o} o
o) OH
HTO o O o \( =
\< — + Na
m n

T T T T T T 1
2000 3000 4000 5000 G000 rgelele] S000

l L I 1 I 1 I Il I 1 ] L l 1 ‘

m/z

peak structure peak structure peak structure

1671.1 m=8, n=3 3256.9 m=9, n=17 5726.8 m=13, n=35
1771.3 m=8, n=4 3303.8 m=8, n=19 5774.0 m=12, n=37
1873.2 m=8, n=5 33123 m=10, n=16 5781.5 m=14, n=34
1976.3 m=8, n=6 3359.2 m=9, n=18 5829.4 m=13, n=36
2078.5 m=8, n=7 3414.7 m=10, n=17 5883.2 m=14, n=35
2182.6 m=8, n=8 3460.9 m=9, n=19 5938.7 m=15, n=34
2272.8 m=6, n=12 3469.2 m=11, n=16 5984.8 m=14, n=36
2280.7 m=8, n=9 3507.4 m=8, n=21 6036.0 Unknown
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2297.2
2385.9
2430.8
2438.7
2486.0
2494.6
2543.0
2587.9
2597.9
2635.0
2696.0
2735.7
2742.8
2791.7
2846.5
2893.6
2905.2
2951.8
2997.1
3006.6
3053.7
3100.4
3110.4
3155.1
3201.6
3212.4

Unknown
m=8, n=10
m=7, n=12
m=9, n=9
m=8, n=11
m=10, n=8
m=9, n=10
m=8, n=12
m=10, n=9
m=7, n=14
m=10, n=10
m=7, n=15
m=9, n=12
m=8, n=14
m=9, n=13
m=8, n=15
m=10, n=12
m=9, n=14
m=8, n=16
m=10, n=13
m=9, n=15
m=8, n=17
m=10, n=14
m=9, n=16
m=8, n=18
m=10, n=15

3515.8
3562.3
3571.1
3609.1
3618.0
3665.6
3675.6
3720.2
3772.6
3823.4
3869.6
39254
3980.0
4136.9
5159.5
5216.3
5261.8
5309.7
5371.4
5418.1
5467.2
5521.1
5575.7
5626.0
5670.5
5679.8

m=10, n=18
m=9, n=20
m=11, n=17
m=8, n=22
m=10, n=19
m=9, n=21
m=11, n=18
m=10, n=20
Unknown
m=10, n=21
m=9, n=23
m=10, n=22
m=11, n=21
m=12, n=21
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10. Low molecular weight region of MALDI-TOF-MS spectra of the polymers
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Figure $34. Low molecular weight region of MALDI-TOF-MS spectra of the PPS (A)
and block polymer obtained by the two-step procedure (B).
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