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1. Preparation of NB-NHS
The preparation of NB-NHS refers to the our previous report.[1] Exo-bicyclo[2.2.1] hept-5-ene-2-carboxylic acid (Exo-NB-COOH) (1.00 g, 7.24 mmol) was dissolved in DCM (12 mL). The solution of NHS (0.83 g, 7.24 mmol) in DCM (8 mL) was added to the above solution by stirring in an ice bath. DCC and DMAP were added and stirred until completely dissolved. The ice bath was removed and the reaction was continued for another 12 h. After the reaction, the solids were removed by filtration, the filtrates was washed with saturated NaCl aqueous solution (10 mL × 2), and dried over anhydrous magnesium sulfate. After filtration, the solvent was removed by a rotary evaporator, and NB-NHS was purified by column chromatography using dichloromethane: ethyl acetate = 10:1 as an eluting mixture to afford NB-NHS as a white solid (1.25g, 75%).  1H NMR (400 MHz, CDCl3) δ 6.24 – 6.11 (m, 2H), 3.27 (s, 1H), 3.00 (s, 1H), 2.84 (s, 4H), 2.51 (dd, J = 9.0, 3.6 Hz, 1H), 2.05 (dt, J = 12.0, 4.0 Hz, 1H), 1.58 – 1.53 (m, 2H), 1.45 (d, J = 8.9 Hz, 1H).


[image: ]
Figure S1. 1H NMR spectrum of NB-NHS (400 MHz, CDCl3)


2. Synthesis of NB-PEG2000
The preparation of NB-PEG2000 refers to the literature.[2] Exo-NB-COOH (1.33 g, 9.66 mmol), PEG2000 (12.89 g, 6.44 mmol), EDC·HCl (1.85 g, 9.66 mmol), and DMAP (0.16 g 1.29 mmol) were dissolved in DCM (20 mL) in turn and refluxed at 70 oC for three days. Then, the reaction mixture was washed by saturated NaCl and saturated NaHCO3 aqueous solutions consequently. After filtration, the organic phase was dried over anhydrous magnesium sulfate. The solvent was removed in vacuum and the crude product was precipitated in cold ether to obtain a white solid NB-PEG2000 (11.78 g, 86 %). 1H NMR (400 MHz, CDCl3) δ 6.11 (ddd, J = 14.7, 5.6, 3.0 Hz, 2H), 4.24 (dd, J = 5.6, 4.3 Hz, 2H), 3.72 – 3.68 (m, 2H), 3.64 (s, 149H), 3.37 (s, 3H), 3.04 (s, 1H), 2.91 (s, 1H), 2.25 (dd, J = 10.1, 4.4 Hz, 1H), 1.52 (d, J = 8.3 Hz, 1H), 1.36 (s, 2H), 1.25 (s, 1H).


[image: ]Figure S2. 1H NMR spectrum of NB-PEG2000 (400 MHz, CDCl3)


3. Synthesis of tert-butyl ((1S,2S)-2-amino-1,2-diphenylethyl) carbamate (DPEN-Boc)
DPEN (1.93 g, 9.09 mmol) and 30 mL methanol were charged in a 100 mL round bottom flask. The mixture of HCl aqueous solution (36%, 1 mL, 10.91 mmol) and CH3OH (10 mL) was slowly dropped into the above solution, and the reaction was stirred at 0 oC for 15 min. Then (BOC)2O (2.78 g, 12.73 mmol) in CH3OH (15 mL) was added dropwise, and the resulting mixture was stirred at 0 °C for 10 min, and lastly was transferred to room temperature for 4 h. The solution was diluted with 2 mL water, then most of the volatiles were removed in vacuum. After the residue was dissolved in 20 mL water, the water layer was washed with 20 mL ether twice, the water layer was alkalized with 2 M NaOH, and then extracted with DCM for 3 times. The combined organic phase was dried over anhydrous sodium sulfate. After filtration, the organic solvent was removed by rotary evaporation. The crude product was purified by column chromatography with petroleum ether: ethyl acetate = 1:3 as eluent to afford DPEN-Boc as a white solid (1.56 g, 79 %). 1H NMR (400 MHz, CDCl3) δ 7.35 – 7.25 (m, 10H), 5.83 (d, J = 8.2 Hz, 1H), 4.86 (s, 1H), 4.34 (s, 1H), 1.74 (s, 2H), 1.33 (s, 9H).


[image: ]
Figure S3. 1H NMR spectrum of DPEN-Boc (400 MHz, CDCl3)


4. Synthesis of tert-butyl ((1S,2S)-2-((1R,4R)-bicyclo-[2.2.1] hept-5-ene-2-carboxamido)-1,2-diphenylethyl) carbamate  (NB-DPEN-Boc)
DPEN-Boc (1.40 g, 4.48 mmol) and TEA (50 µL, 0.30 mmol) were dissolved in 10 mL of DCM. The mixture was stirred in an ice bath until the solid was completely dissolved. Then a solution of NB-NHS (1.47 g, 6.27 mmol) in DCM (10 mL) was added dropwise to the above solution. The ice bath was then removed and the reaction solution was stirred at room temperature for 24 h. The mixture was washed with saturated NaCl aqueous solution (20 mL × 3) and the organic phase was dried over anhydrous sodium sulfate. After filtration, the organic solvent was removed by rotary evaporation. The crude product was purified by column chromatography using DCM : ethyl acetate = 15:1 as an eluting mixture to obtain NB-DPEN-Boc (1.11 g, 57 %). 1H NMR (400 MHz, CDCl3) δ 7.27 – 7.03 (m, 12H), 6.85 (s, 1H), 6.11 (d, J = 19.9 Hz, 2H), 5.48 (dd, J = 22.7, 8.0 Hz, 1H), 5.24 – 5.17 (m, 1H), 4.89 (dd, J = 18.7, 8.3 Hz, 1H), 2.94 (d, J = 33.1 Hz, 2H), 2.03 (d, J = 8.3 Hz, 1H), 1.91 (s, 2H), 1.66 (s, 2H), 1.44 (d, J = 10.2 Hz, 9H).



[image: ]
Figure S4. 1H NMR spectrum of NB-DPEN-Boc (400 MHz, CDCl3)


5. Synthesis of P(DPEN-Boc)4 and P(DPEN-Boc)7
The conversions of the polymerization were calculated from the unsaturated double bond of norbornene of the polymer and the proton number of the benzene ring of the chiral diamine ligand (Eq. 1) from 1H NMR spectra (Figures S5, S6). The degree of polymerization (DP) of DPEN-Boc was calculated according to the monomer amount and its conversion.
	      (Eq. S1)


[image: ]
Figure S5. 1H NMR spectrum of P(DPEN-Boc)4 (400 MHz, CDCl3)
[image: ]
Figure S6. 1H NMR spectrum of P(DPEN-Boc)7 (400 MHz, CDCl3)

6. Synthesis of P(DPEN-Boc)4-co-P(PEG2000)15 and P(DPEN)7-co-P(PEG2000)20
[bookmark: _Hlk138798447]The conversions of NB-PEG2000 were determined by the unsaturated double bond of norbornene on the main chain of the polymer and the proton number of the terminal methyl of methoxy-PEG (Eq. S2) from 1H NMR spectra (Figure S7 and S8). 
	      (Eq. S2)


[image: ]
Figure S7. 1H NMR spectrum of P(DPEN-Boc)4-co-P(PEG2000)15 (400 MHz, CDCl3)

[image: ]
Figure S8. 1H NMR spectrum of P(DPEN-Boc)7-co-P(PEG2000)20 (400 MHz, CDCl3)
7. Synthesis of P(DPEN)4-co-P(PEG2000)15 and P(DPEN)7-co-P(PEG2000)20


[image: ]
Figure S9. 1H NMR spectrum of P(DPEN)4-co-P(PEG2000)15 (400 MHz, CDCl3)

[image: ]
Figure S10. 1H NMR spectrum of P(DPEN)7-co-P(PEG2000)20 (400 MHz, CDCl3)

Reference
[1] Huang, J.; Zhu, X.; Wang, Y.; Min, Y.; Li, X.; Zhang, R.; Qi, D.; Hua, Z.; Chen, T. Polymer 2022, 255, 125173.
[2] Lin, Q.; Li, L.; Tang, M.; Uenuma, S.; Samanta, J.; Li, S.; Jiang, X.; Zou, L.; Ito, K.; Ke, C. Chem 2021, 7 (9), 2442-2459.

S9

image2.png
et
1
€51
ST
LST
£€0°T
Y0’z
0T
90°C
L0'T
80°C
6’7
0s'T
(A x4
€S°T
8T
00°€
LTE

€19
IT'9
619
07’9
179

=

9TL—

66'T

1.0 05 0.0

20 15

30 25

75 7.0 65 60 55 50 45 4.0 35

9.0 85 8.0

9.5

ppm




image3.emf
OH

O

+ HO

O

O

O

O

44

EDC

·

HCl, DMAP

reflux, 70 

℃

, 3 d 44



image4.png
STT
9¢°T
T

mmé/
06'T

€TT
STT
97T
£
v9°€
69°¢
0L'€y
ILE

B

H,0

e
I
LA
N

3

€T
YTy
YTy
STy

—_—

80°9
609
01°91
o019
48
€19
€19
P19
9T'L
9T'L

¢

a
a

o -er

90°T
8€°T
61T

1.5 1.0 05 0.0

30 25 20

6.0 55 50 45 40 35

75 7.0 65

9.0 85 8.0

9.5

ppm




image5.emf
H

2

N HN

O

O H

2

N NH

2

O O O

O O

MeOH

,

HCl, rt, 4 h



image6.png
€€T—

pLT—

ver—

98y —

85
r8's/

€TL
STL
LTL
6TL
T€L
T€L
wL
SE€L
LEL

F I

= ST'T

= 01’

= €870

= 00°7]

FET0T

1.5 1.0 05 0.0

30 25 20

6.0 55 50 45 40 35

75 7.0 65

9.0 85 8.0

9.5

ppm




image7.emf
O

O

O

O

H

2

N HN

O

O

+

DCM, TEA, rt, 24h

NHHN

O

O

O



image8.png
88°0

J

A

w6
67°7
87°7
€T

T

i
10°Y
00°T

1.5 1.0 05 0.0

2.0

30 25

75 7.0 65 60 55 50 45 4.0 35

9.0 85 8.0

9.5

ppm




image9.emf
DCM,  rt, 3 min

NHHN

O

O

NH

4

Ph NH

Ph

O

O

O

O

G

3

 catalyst



image10.png
A MoV AW N T A AS TRHXTA L I )
AmHEsSSannSsImax A AR TASH TAax
Lol ol ol ol ol ol - A D - - - TR T AT P T T Lo B B B B -
e—— e SN N Nl N/ NV /7N
f 53.90_2
m
* o, eJOL J< com. % = 13552 X 100% =~ 81.4%

NH HN” ~O - o

7~ d DP=5x814% ~ 4

Ph Ph H,0

a a

.0 55 50 45 40 35 3.0 25 20 15 1.0 05
ppm

ll]'

0 95 90 85 80 75 7.0 65




image11.png
7.26
7.19
717
7.15
7.08
7.07
6.98
6.81
6.14
£93
5.47

o O X
- NS ® w,
WM T T - -
———— N S 7
33.172
oo J< com. % = 22 x 100% ~ 69.9%
NHHN o ’ o
DP=10x69.9% ~ 7
PH Ph H,0
m a a
f
N h,k {
! i
_J&P g e,m,c, b l
T T L‘——
- =3
,,; O
mv N T T T T
95 90 85 80 75 7.0 65 6.0 55 50 4< 40 35 30 25 20 1.5 1.0 05

pPpm

0.0




image12.emf
DCM,  rt, 10 min

G

3

 catalyst

O

NH

4

Ph NH

Ph

O

O

O

O

O

44

+

O

4

NH

O

15

O

O

4

4

Ph

Ph

NH

O

O



image13.png
SE23 I2ES 498 SxsgRse¥IZ §33| 943
SERE 3333 WdIF FEeEpedsd d32| 233
v X 2F TrY o rRmmpress N7 OOR
(o} f
b eJL |< H,0
Nti HN 1 -3 0.09
P;/a(P‘,“ com. % = E52- x 100% = 95.5%
3
o0} o DP=15x%95.5% ~ 15
n,n’ 44
n,n’
f
Jﬂ b g e,m,c,b u h,k i |
AV A DR . U )
g g
< L)
95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0





image14.png
ppm

OO RNND O oo w; en v - o~ BB RN
ANNNNNAA A" HaR  aa S encd R L)
Lol ol o o o o S L - IR - W, - - enfjen o e — - D
2= 1/ N (P> ST S
m
o o)
b eJLJ< 1,0
NH HN"O
~ | 3_o40
P‘,]/a(,:,‘,‘1 conv.% = 5% x 100% = 80.0f6
> 0 3
o0 o DP =25 x 80.0% = 20
n,n’ 44
m
n,n’
f
g bk i
Ay l m,c,b ! f
1 .
=3 =3
b <
= o
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0




image15.emf
4

NH

O

15

O

O

4

4

Ph

Ph

NH

2

rt, 2 h

O

4

NH

O

15

O

O

4

4

Ph

Ph

NH

O

O

DCM:TFA=4:1 v:v

O



image16.png




image17.png




image1.emf
DCC, DMAP, rt, 12 h

OH

O

N

OH

O O

O

O

N

O

O



