Supplementary Material

Chiral polymers from norbornenes based on renewable
chemical feedstocks

Ivan V. Nazarov !, Danil P. Zarezin !, Ivan A. Solomatov !, Anastasya A. Danshina 23, Yulia V.
Nelyubina 2,
Igor R. Ilyasov ¢ and Maxim V. Bermeshev *

1 A.V. Topchiev Institute of Petrochemical Synthesis, RAS, 29 Leninskiy Pr., 119991 Moscow,
Russia

2 AN. Nesmeyanov Institute of Organoelement Compounds, Russian Academy of Sciences,
Vavilov Street 28, 119991 Moscow, Russia

3 Moscow Institute of Physics and Technology, National Research University, Institutskiy
Per., 9, 141700 Dolgoprudny, Russia

4 Nelubin Institute of Pharmacy, Sechenov First Moscow State Medical University,
Trubetskaya Str. 8/2, 119991 Moscow, Russia

* Correspondence: bmv@ips.ac.ru; Tel.: +7-495-647-59-27 (ext.379)

Table of contents
NMR spectra 0f the MONOMETS. ......c.uieiiieeiiecciee ettt e e st e e sree e sbeeessbeeessseeensseeens 2
ESI-HRMS spectra of the MONOMETS .........eeiiiiiiiiiieciiieciie et 9
X-ray diffraction data for M1 and M2.........c.ccoiiiiiiiiiiiiiciieeeeee et seae e 12
NMR spectra of the ROMP POLYIMETS .......coeiiiriiiiiiiiieeiieie ettt e 13
CD spectra of the monomers and the ROMP polymers ...........cccoeeieeiieniieniienieeiieie e 20
DSC curves 0f the POLYMETS .....couiiiiriiiiiiiieeeet ettt 23
TGA curves of the ROMP POLYMETS ......cc.eeiiiriiniiiiiiiiiciceeceetce et 24
WAXD StUAY OF IMPT ...ttt sttt st et 27

S1



o O = O 4 N0 = 0D GO 0D O MO LD s GO S L) O 0D DY 4 A0 WO oy O O = Oy o~
N H SO O M ] D ) O GO O LD S o) Ol O) O) GO L) OY WO SN oy Oy
™~ 0~ — O O D O W00 D D oY Oy o) O SY OY GO o O O = o Sy OY O
o -

"N ALY .

T T T T T T T T T T T
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 0.5 ppm

0 W T W Rl A
Figure S1. 'H NMR spectrum of M1 (CDCl3).
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Figure S2. 3C NMR spectrum of M1 (CDCl3).
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Figure S4. °C NMR spectrum of M2 (CDCI).
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Figure S5. 'H NMR spectrum of M3 (CDCl3).
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Figure S6. 3°C NMR spectrum of M3 (CDCl3).
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Figure S7. 'H NMR spectrum of M4 (CDCls).
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Figure S8. 1°C NMR spectrum of M4 (CDCI3).
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Figure S9. 'H NMR spectrum of M5 (CDCls).
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Figure S10. '*C NMR spectrum of M5 (CDCI3).
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Figure S11. 'H (a) and '*C (b) NMR spectra of M6 (CDCl3).
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Figure S12. >*C NMR spectrum of epoxide based on M5 (CDCI3).

S8



ESI-HRMS spectra of the monomers
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Figure S13. Experimental and theoretical ESI-(+)HRMS spectra of M1 in CH3CN solution:
experimental peak [M+H]" = 459.3472 Da, calculated for C20H4704 = 459.34609.
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Figure S14. Experimental and theoretical ESI-(+)HRMS spectra of M2 in CH3CN solution:
experimental peak [M+H]" = 459.3461 Da, calculated for C20H4704 = 459.3469.
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Figure S15. Experimental and theoretical ESI-(+)HRMS spectra of M3 in CH3CN solution:
experimental peak [M+H]" = 455.3156 Da, calculated for C20H4304 = 455.3156
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Figure S16. Experimental and theoretical ESI-(+)HRMS spectra of M4 in CH3CN solution:
experimental peak [M+H]" = 455.3153 Da, calculated for C20H4304 = 455.3156.
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Figure S17. Experimental and theoretical ESI-(+)HRMS spectra of M5 in CH3CN solution:
experimental peak [M+H]" = 321.2038 Da, calculated for C20H2004 = 321.2060 (MS is dirty due
to some part of the monomer was converted to the epoxide).
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Figure S18. Experimental and theoretical ESI-(+)HRMS spectra of M6 in CH3CN solution:
experimental peak [M+H]" = 407.3155 Da, calculated for C25sH4304 = 407.3156.
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X-ray diffraction data for M1 and M2

Table S1. Crystal data and structure refinement details for M1 and M2.

Parameter M1 M2
Formula C29H4604 C29H4604
M 458.66 458.66
T,K 100 120
Crystal system Orthorhombic Monoclinic
Space group P21212; 2
Z(Z) 4(1) 4(1)
a, A 6.0929(10) 23.4647(18)
b, A 36.257(3) 5.7765(4)
c, A 12.0966(14) 21.9950(17)
a, deg 90 90
p, deg 90 115.155(4)
y, deg 90 90
v, A3 2672.3(6) 2698.5(4)
dealed, g-cm™> 1.140 1.129
U, mm! 0.74 5.71
Fooo 1008 1008
Omax, deg 50 130
Number of measured refl. 22808 12573
Number of independent refl. 4665 4051
Observed refl. [1> 20(1)] 3526 3131
Parameters 305 306
Ri [F?>20(F°)] 0.0926 0.0499
wR: (all data) 0.2202 0.1461
S(F?) 1.003 1.069
Residual electron density 0.371/-0.291 0.289/-0.256

(dmax/ dmin), c A73
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NMR spectra of the ROMP polymer
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Figure S19. "H NMR spectrum of MP1 (CDCls).
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Figure S20. °C NMR spectrum of MP1 (CDCl3).
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Figure S21. '"H NMR spectrum of MP2 (CDCl3).
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Figure S22. 3C NMR spectrum of MP2 (CDCl3).
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Figure S24. 3*C NMR spectrum of MP3 (CDCI;).
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Figure S25. 'H NMR spectrum of MP4 (CDCls).
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Figure S26. >°C NMR spectrum of MP4 (CDCI;3).

S16



7.260

o — OY = O = O = = O O o O O = — O = O Oy O
O = O O = \O = O = O oD O o O S O WO WO = o O
=+ o~ SY O O @~~~ M S O o AN O = Oy N O O
[TalENTel e RN e s o NN e BN e o BN S TN QN BN N I QN | [SSEESNEEQN] i B B B B ==

Mw

T T T T T T
7.0 6.5 6.0 55 5.0 4.5

T T T T
. 4.0 3.5 3.0 2.5 10 ppm
j af % 3 ’/’/J
N &

Figure S27. 'H NMR spectrum of MP5 (CDCls).
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Figure S28. >*C NMR spectrum of MP5 (CDCI3).
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Figure S29. (a) 'H and (b) '3C NMR spectra of MP6 (CDCl3).
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Figure S30. 'H NMR spectrum of MP7 (CDCls).
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CD spectra of the monomers and the ROMP polymers
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Figure S32. CD spectra of M2 and MP2.
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Figure S34. CD spectra of M4 and MP4.
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Figure S35. CD spectra of (a) M5 and MPS, and (b) MP6.
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DSC curves of the polymers
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Figure S36. DSC curves of the prepared ROMP polymers.
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TGA curves of the ROMP polymers
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Figure S38. TGA curves for MP2.
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Figure S39. TGA curves for MP3.
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Figure S40. TGA curves for MP4.
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Figure S41. TGA curves for MPS.
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Figure S42. TGA curves for MP6.
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WAXD study of MP1
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Figure S43. WAXD patterns of MP1 before (the middle red line, obtained at room temperature),
after heating at 140°C (the bottom green line, obtained at room temperature), and at 140°C (the
top blue line).
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