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General

All procedures and manipulations were performed under a nitrogen atmosphere using standard Schlenk and
glovebox techniques unless stated otherwise. All glassware was oven-dried or flame-dried prior to use unless stated
otherwise. Ether, pentane, toluene, dichloromethane, toluene, and benzene were degassed with dinitrogen and
passed through activated alumina columns under nitrogen unless stated otherwise. All dried and deoxygenated
solvents were stored over molecular sieves in a nitrogen-filled glovebox. Deuterated solvents were purchased from
Cambridge Isotope Laboratories, degassed, and dried over activated molecular sieves prior to use. NMR spectra
were recorded on 500 or 400 MHz spectrometers at ambient temperature. The 'H and >C NMR spectra were
referenced relative to partially deuterated solvent peaks. All ""F chemical shifts were measured relative to
fluorobenzene (-113.15 ppm) as an external reference.

Mo(NAd)(CHCMe,Ph)(pyr)(HMTO) 1a', Mo(NAr")(CHCMe,Ph)(pyr)(HMTO) 1b*
Mo(NAd)(CHCMe,Ph)(pyr)(HIPTO)®, Mo(NAr’)(CHCMe,Ph)(Me,pyr)(DFTO)*,
Mo(NC¢Fs)(CHCMe,Ph)(Me,pyr)(HMTO)*, Mo(NC¢Fs)(CHCMe;)(Me,pyr)(DFTO),
Mo(NAr)(CHCMe,Ph)(Me,pyr)(OCCH;(CF5),)’, Mo(NAr)(CHCMe,Ph)(Me,pyr)(TPPO)®,
Mo(NAr")(CHCMe,Ph)(OCCH;(CF;),),’, Mo(NAr)(CHCMe,Ph)(Me,pyr)(HMTO)®,
Mo(NAd)(CHCMe,Ph)(Me,pyr)(HIPTO)’, W(0)(CHCMe,Ph)(Me,pyr)(HMTO)’, W(N/Bu)(CHR)(pyr)(HMTO)"’,
W(NAr*““2)(CHCMe;)(pyr)(HIPTO)"!, W(NAr’)(CHCMe,Ph)(pyr)(HMTO) 1b,,* and (2R,3R) [2.2.1]bicyclohept-
5-ene-2,3-dicarboxylic acid'?, and (25,3S5) [2.2.1]bicyclohept-5-ene-2,3-dicarboxylic acid'? were synthesized
according to literature procedures.

Ad — l-adamantyl
Ar — 2,6-diisopropylphenyl
Ar’ — 2,6-dimethylphenyl

C¢Fs —-2,3.,4,5,6-pentafluorophenyl

HIPT —2,6-(2,4,6-triisopropylphenyl)C¢H3
DFT  —2,6-(C¢Fs),CeHs

HMT  -2,6-(2,4,6-trimethylphenyl)C¢Hj
TPP - 2,3,5,6-tetraphenylCsH

R —0-MeOC¢H,

pyr — pyrrolide

Me,pyr — 2,5-dimethylpyrrolide

Synthesis of Monomers A, and B,

All enantiomerically pure monomer A and B are synthesized from corresponding endo,exo- [2.2.1]bicyclohept-5-
ene-2,3-dicarboxylic acid'? or endo,exo-di-menthyl-[2.2.1]bicyclohept-5-ene-2,3-dicarboxylate'2. Monomers A, ">,
A,/B.°, By, and B,'” A3/B;'C, Ay/A¢/A./B¢/B,'", As'®, Bs'? have been previously reported.

Representative Syntheses of Monomers Ay and By:

A, (dimethyl (1R,2R,3R,4S)-bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylate) was prepared by esterification of (2R,3R)
[2.2.1]bicyclohept-5-ene-2,3-dicarboxylic acid adapted from a procedure reported in the literature.”” To a stirring
solution of 2.61 g (14.3 mmol) (2R,3R) [2.2.1]bicyclohept-5-ene-2,3-dicarboxylic acid in 50 mL CH,Cl, was added
175.3 mg (1.4 mmol, 0.1 eq.) DMAP and 5.8 mL (143.5 mmol, 10 eq.) MeOH. The reaction was cooled to 0 °C
using an ice bath and 6.5 g (31.6 mmol, 2.2 eq.) DCC was added. After stirring for 5 min at 0 °C then at room
temperature for 3h, urea precipitates were filtered off and the solvent removed in vacuo. The resulting crude product
was taken up in CH,Cl,, washed with 0.5N HCI followed by saturated Na,COj; solution. The organic layer was dried
over anhydrous MgSO,, filtered and the solvent removed using a rotary evaporator. Flash chromatography on silica
gel using CH,Cl, as eluent gave the product as colorless oil (2.5 g, 83%, 11.9 mmol).
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A; (((1R,2R,3R,A4S)-bicyclo[2.2.1]hept-5-ene-2,3-diyl)bis(methylene) diacetate) was prepared according to a
published procedure®'. Flash chromatography on silica gel using 10% EtOAc:90% hexanes gave a colorless oil.

B, (bis(2,2,2-trifluoroethyl) (1R,2S5,3S5,4S)-bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylate) was prepared in an identical
manner to A;. 3.0 g (16.5 mmol) (25,35) [2.2.1]bicyclohept-5-ene-2,3-dicarboxylic acid, 201.2 mg (1.7 mmol)
DMAP, 11.9 mL (164.7 mmol) 2,2 2-trifluoroethanol, and 7.5 g (36.2 mmol) DCC. Product was a colorless oil (5.0
g, 88%, 14.5 mmol).

B, (diethyl (1R,2S5,3S,4S)-bicyclo[2.2.1]hept-5-ene-2,3-dicarboxylate) was prepared in an identical manner to A;.
1.5 g (8.2 mmol) (2§,39) [2.2.1]bicyclohept-5-ene-2,3-dicarboxylic acid, 100.6 mg (0.8 mmol) DMAP, 4.8 mL (82
mmol) EtOH, and 3.7 g (18.1 mmol) DCC. Product was a colorless oil (1.6 g, 82%, 6.7 mmol).

Representative ROMP Procedure:

2 mol % 1b ' !
(OMe . 833 momol) ¥ K
LE;(\)ZCH CF RH
CO,CH,CF; 1.0 mL tOl dg R' — — Rv
CO,Me <1 min, rt R" n
A B, cis,syndiotactic-poly(Aq-alt-B;)
25 eq. 25 eq. R'=CO,Me, R" = CO,CH,CF;

A mixture of 21.0 mg (0.1 mmol, 25 eq.) A; and 34.6 mg (0.1 mmol, 25 eq.) B; in 0.5 mL toluene-dg was prepared
then added to a solution of 3.0 mg (0.004 mmol) 1b in 0.5 mL toluene-dg. The reaction mixture thickened within
seconds of mixing. 'H NMR spectroscopy was used to monitor the course of the reaction. Once complete, the
reaction mixture was exposed to air and poured into 35 mL of MeOH. The precipitated polymer was allowed to
settle, the solvent decanted, and dried under vacuum. The dried polymer was characterized in CDCIl; at room
temperature (20 °C) unless stated otherwise.

Cis,syndiotactic-poly(As-alt-By)

"H NMR (500 MHz, CDCls, 20 °C): § 5.35 (dt, J = 17.2, 9.8 Hz, 2H), 5.23 (dt, J = 14.4, 10.1 Hz, 2H), 4.42 (dq, J =
29.8, 8.4 Hz, 4H), 3.66 (s, 3H), 3.61 (s, 3H), 3.48 — 3.23 (m, 4H), 3.18 — 2.94 (m, 4H), 2.20 — 1.99 (m, 2H), 1.42 —
1.31 (m, 2H). "C NMR (126 MHz, CDCl;, 20 °C): & 174.11, 172.82, 171.72, 170.61, 133.71, 132.08, 131.30,
129.72, 126.17, 123.98, 121.77, 119.57, 61.04, 60.94, 60.75, 60.64, 60.45, 60.35, 60.16, 60.05, 52.69, 52.34, 52.05,
51.81,42.04,41.88,40.73, 40.19, 39.08, 38.92, 29.85.

Cis,syndiotactic-poly(As-alt-B,)

'"H NMR (500 MHz, CDCls, 20 °C): & 5.32 (q, J = 9.6 Hz, 2H), 5.21 (dt, J = 16.4, 10.2 Hz, 2H), 4.17 — 3.99 (m, 4H),
3.65 (s, 3H), 3.59 (s, 3H), 3.40 — 3.25 (m, 3H), 3.22 (td, J=9.5, 3.6 Hz, 1H), 3.06 (p, J=9.6, 9.2 Hz, 2H), 2.95 (qd,
J=9.6, 4.6 Hz, 2H), 2.17 — 1.98 (m, 2H), 1.40 — 1.28 (m, 2H), 1.19 (dtd, J = 14.7, 7.3, 4.3 Hz, 6H). °C NMR (126
MHz, CDCl;, 20 °C) § 174.15, 173.71, 172.93, 172.48, 133.23, 132.69, 130.87, 130.53, 60.78, 60.65, 52.80, 52.69,
52.33,52.13,52.01, 51.77, 42.03, 41.95, 40.77, 40.56, 39.01, 14.45, 14.41.

Cis,syndiotactic-poly(A,-alt-B,)

'"H NMR (500 MHz, CDCls, 20 °C): § 5.37 (t, J = 9.9 Hz, 1H), 5.29 (t,J = 10.4 Hz, 1H), 5.26 — 5.19 (m, 2H), 4.16 —
4.01 (m, 6H), 3.96 (td, J=11.1, 6.1 Hz, 2H), 3.24 (dt, J=26.0, 7.5 Hz, 2H), 3.04 (p, J=9.6 Hz, 2H), 2.95 (t,J=9.3
Hz, 1H), 2.63 (p, J = 8.9 Hz, 1H), 2.19 (p, J = 7.0 Hz, 1H), 2.09 (dd, J = 15.0, 8.4 Hz, 1H), 2.04 (s, 3H), 2.01 (s,
3H), 1.93 (p, J=5.7,4.3 Hz, H), 1.82 — 1.71 (m, 1H), 1.41 (ddt, J=18.3, 11.2, 5.7 Hz, 1H), 1.20 (dt, J=17.3, 7.2
Hz, 6H). >C NMR (126 MHz, CDCls, 20 °C): § 174.00, 172.37, 171.01, 170.99, 134.35, 132.80, 131.16, 130.14,
65.51, 65.28, 60.79, 60.62, 52.84, 52.43, 48.18, 44.29, 42.12, 40.75, 40.70, 40.51, 39.09, 38.86, 21.13, 21.05, 14.44,
14.41.
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cis,syndiotactic-poly(A,-alt-By)

'H NMR (500 MHz, CDCls, 20 °C) & 5.47 — 5.14 (m, 4H), 4.63 — 4.28 (m, 4H), 4.20 — 3.85 (m, 4H), 3.48 — 3.25 (m,
2H), 3.21 — 2.95 (m, 3H), 2.61 (p, J = 9.7 Hz, 1H), 2.29 — 2.10 (m, 2H), 2.10 — 1.99 (m, 6H), 1.93 — 1.74 (m, 2H),
1.57 — 1.36 (m, 1H), 1.26 (d, J = 12.1 Hz, 1H). "C NMR (126 MHz, CDCl;, 20 °C) & 171.95, 171.02, 171.00,
170.50, 135.44, 131.93, 131.66, 128.95, 126.19, 124.01, 123.99, 121.81, 121.78, 119.58, 65.41, 65.19, 61.01, 60.92,
60.72, 60.63, 60.43, 60.34, 60.14, 60.05, 52.43, 52.10, 48.17, 44.25, 42.00, 40.64, 40.44, 39.15, 38.90, 29.84, 21.10,
21.00.

cis,syndiotactic-poly(A;-alt-By)

'H NMR (500 MHz, CDCls, 20 °C) § 5.32 (dt, J = 28.5, 10.4 Hz, 2H), 5.20 (dq, J = 19.4, 10.5 Hz, 2H), 4.13 — 3.99
(m, 2H), 3.99 — 3.88 (m, 2H), 3.61 (d, J=31.3 Hz, 6H), 3.33 — 3.19 (m, 2H), 3.13 — 2.87 (m, 3H), 2.61 (p, J=9.3
Hz, 1H), 2.24 — 2.05 (m, 2H), 2.01 (d, J = 13.7 Hz, 6H), 1.94 — 1.83 (m, 1H), 1.82 — 1.71 (m, 1H), 1.47 — 1.31 (m,
1H), 1.23 (q, J = 10.5 Hz, 1H)."*C NMR (126 MHz, CDCl;, 20 °C) & 174.48, 172.79, 171.04, 134.51, 132.50,
131.37, 130.05, 65.52, 65.23, 52.54, 52.05, 51.78, 48.14, 44.27, 42.23, 40.60, 39.05, 38.87, 21.14, 21.08.

cis,syndiotactic-poly(A;-alt-Bs)

'H NMR (500 MHz, CDCls, 20 °C) & 5.39 — 5.28 (m, 2H), 5.24 (t, J= 10.2 Hz, 1H), 5.15 (t, J = 10.2 Hz, 1H), 3.61
(d, J=28.8 Hz, 6H), 3.40 — 3.17 (m, 12H), 3.07 (p, J = 9.5 Hz, 1H), 2.95 (q, J = 8.8, 7.9 Hz, 2H), 2.65 (p, J=9.5
Hz, 1H), 2.17 — 2.00 (m, 2H), 1.90 — 1.75 (m, 1H), 1.75 — 1.63 (m, 1H), 1.48 — 1.31 (m, 1H), 1.27 — 1.14 (m, 1H).
C NMR (126 MHz, CDCls, 20 °C) & 174.44, 173.17, 135.50, 132.44, 131.55, 129.47, 74.08, 73.69, 58.97, 58.78,
52.70,52.32,51.93, 51.68, 48.92, 45.51, 42.25, 40.83, 40.80, 40.17, 39.24, 38.84.

cis,syndiotactic-poly(A,-alt-Bs)

'H NMR (500 MHz, Chloroform-d) & 5.34 (t, J = 10.0 Hz, 1H), 5.30 — 5.16 (m, 3H), 4.13 — 3.86 (m, 4H), 3.18 (p, J
=8.7 Hz, 1H), 3.08 (p, J = 8.7 Hz, 1H), 2.98 (dt, J=21.5, 9.3 Hz, 2H), 2.79 (t, /= 9.5 Hz, 1H), 2.63 (p, /= 8.8 Hz,
1H), 2.24 - 2.11 (m, 1H), 2.01 (d, J= 14.8 Hz, 8H), 1.76 (td, /= 9.0, 4.7 Hz, 1H), 1.38 (d, /= 15.5 Hz, 19H), 1.27
(dt, J=14.5, 10.5 Hz, 1H). *C NMR (126 MHz, CDCl, 20 °C) & 173.23, 171.72, 171.03, 170.99, 133.98, 133.32,
130.79, 130.63, 80.64, 80.45, 65.44, 65.37, 53.93, 53.25, 48.20, 44.30, 41.83, 40.77, 40.68, 40.35, 39.08, 38.81,
28.28,28.19,21.13, 21.04.

cis,syndiotactic-poly(As-alt-B,)

'H NMR (500 MHz, Chloroform-d) 8 5.35 — 5.23 (m, 3H), 5.19 (t, J = 10.4 Hz, 1H), 4.18 — 3.97 (m, 4H), 3.37 (p, J
=7.9 Hz, 1H), 3.29 — 3.17 (m, 2H), 3.12 — 2.88 (m, 4H), 2.79 (t,J = 9.7 Hz, 1H), 2.15 (h, J= 6.9 Hz, 1H), 2.04 (h, J
= 7.3 Hz, 1H), 1.38 (d, J = 16.8 Hz, 20H), 1.20 (dt, J = 16.8, 7.1 Hz, 6H). *C NMR (126 MHz, CDCl;, 20 °C) &
173.72, 172.92, 172.61, 171.90, 133.55, 132.66, 131.15, 130.28, 80.66, 80.48, 60.72, 60.59, 54.05, 53.04, 52.41,
41.92, 41.61,40.79, 39.10, 28.31, 28.22, 14.47, 14.42.

cis,syndiotactic-poly(Az-alt-Bs)

'H NMR (500 MHz, CDCls, 20 °C) & 5.39 — 5.16 (m, 4H), 3.39 — 3.15 (m, 12H), 3.07 — 2.94 (m, 2H), 2.79 (t, J=9.8
Hz, 1H), 2.65 (p, J=9.4 Hz, 1H), 2.13 — 2.00 (m, 2H), 1.93 (p, J = 7.4 Hz, 1H), 1.69 (td, /= 9.0, 4.6 Hz, 1H), 1.48
—1.29 (m, 19H), 1.30 — 1.19 (m, 1H). >C NMR (126 MHz, CDCl;, 20 °C) § 173.17, 172.11, 134.93, 132.35, 131.82,
130.03, 80.43, 80.29, 74.15, 73.77, 58.93, 58.76, 54.02, 52.93, 48.98, 45.70, 41.87, 41.11, 40.78, 40.00, 39.21,
38.79, 28.29, 28.20.

cis,syndiotactic-poly(A4-alt-B,)

'H NMR (500 MHz, CDCls, 20 °C) § 5.53 — 5.08 (m, 4H), 4.22 — 3.96 (m, 4H), 3.68 — 3.39 (m, 4H), 3.29 (dt, J =
55.2, 9.3 Hz, 2H), 3.13 — 2.79 (m, 3H), 2.73 — 2.44 (m, 1H), 2.34 — 1.87 (m, 2H), 1.85 — 1.59 (m, 2H), 1.54 — 1.29
(m, 2H), 1.29 — 1.13 (m, 6H), 0.98 — 0.80 (m, 18H), 0.12 —-0.08 (m, 12H). *C NMR (126 MHz, CDCl;, 20 °C) &
173.91, 172.49, 135.32, 132.92, 131.75, 129.61, 64.40, 63.63, 60.65, 60.55, 52.74, 52.48, 50.65, 47.39, 42.13, 41.75,
41.20, 40.20, 39.65, 38.53, 26.08, 18.38, 18.26, 14.43, -5.17, -5.23, -5.38.
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2 mol % 1b

C02M€
CO,CH,CF; (0.004 mmol)
/ + 7 —_—
COQCHQCF3 10 mL.tOI-dg
CO,Me <1 min, 1t
Ay B, cis,syndiotactic-poly(A;-alt-By)
25 eq. 25 eq. R'=CO,Me, R" = CO,CH,CF3
© [Toln o A=) ©O - 0O — 0 [ToRYe} ~
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Figure S1. 'H NMR (500 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A;-alt-By).
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Figure S2. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A;-alt-By).
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Figure S3. HSQC (CDCl;, 20 °C) of cis,syndiotactic-poly(A-alt-By). Olefinic (left) and methine (right) region.
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Figure S4. gCOSY (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(A;-alt-By). Olefinic region (left) and
olefinic/methine region (right).
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Figure S5. 'H HOMODEC (500 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(As-alt-By). (*) irradiation, (*)
decoupled resonance.
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Figure S6. '°F NMR (471 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A;-alt-By).
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Figure S7. FTIR of cis,syndiotactic-poly(A;-alt-By).
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2 mol % 1b
CO,Me ot 7o

CO,Et (0.004 mmol)
/ + 7 —_—
CO2Et 1.0 mL tOl-dg

CO,Me <1 min, rt
A B, cis,syndiotactic-poly(Ay-alt-B,)
25 eq. 25 eq. R'=CO,Me, R" = CO,Et
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Figure S8. "H NMR (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(A;-alt-B,).
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Figure S9. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A;-alt-B,).
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Figure S10. HSQC (CDCls, 20 °C) of cis,syndiotactic-poly(A;-alt-B,). Olefinic (left) and methine (right) region.
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Figure S11. gCOSY (500 MHz, CDCIl;, 20 °C) of cis,syndiotactic-poly(A;-alt-B,). Olefinic (left) and
olefinic/methine (right).
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Figure S12. 1H HOMODEC (500 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A -alt-B,). (*) irradiation, (*)
decoupled resonance.
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Figure S13. FTIR of cis,syndiotactic-poly(A;-alt-B,).
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2 mol % 1b

CO,Et (0.004 mmol)
/ + 7 —_—
CO2Et 1.0 mL tOl-dg

CH,0Ac <1 min, rt

cis,syndiotactic-poly(A,-alt-B,)
R'=CH,0Ac, R" = CO,Et
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Figure S14. ' H NMR (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(A,-alt-B,).
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Figure S15. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A,-alt-By).
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Figure S16. HSQC (CDCls, 20 °C) of cis,syndiotactic-poly(A,-alt-B,). Olefinic (left) and methine region (right).
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Figure S17. gCOSY (CDCI;, 20 °C) of cis,syndiotactic-poly(A,-alt-B,). Olefinic (left) and olefinic/methine region
(right).
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Figure S18. 'H HOMODEC (500 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A,-alt-B,). (*) irradiation, (*)
decoupled resonance.
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Figure S19. FTIR of cis,syndiotactic-poly(A,-alt-B,)
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2 mol % 1b

CH,OAc
CO,CH,CF; (0.004 mmol)
/ + 7 —_—
CO%}bCF31DIanL%
CH,0Ac <1 min, rt

cis,syndiotactic-poly(A,-alt-By)
R“#HhOAqRV=COg}hCF3
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Figure S20. 'H NMR (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(A,-alt-By).
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Figure S21. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A,-alt-By).
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CH,OAc (0.004 mmol)
/ + ib\ —_—
CHzoAC 1.0 mL tOl-dg

7.26

2 mol % 1b

<1 min, rt

—4.06
—3.96

cis,syndiotactic-poly(A;-alt-B )
R'=CO,Me, R" = CH,0Ac
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Figure S22. 'H NMR (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(A-alt-By).
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Figure S23. C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A-alt-By).
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2 mol % 1b
CO,Me ot 7o

CH,OMe (0.004 mmol)
/ + Zb\ _—
CHzoMC 1.0 mL tOl-dg

CO,Me <1 min, rt

cis,syndiotactic-poly(Ay-alt-Bs)
R'=CO,Me, R" = CH,0Me
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Figure S24. "H NMR (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(A;-alt-Bs).
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Figure S25. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A-alt-Bs).
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2 mol % 1b

CO,Bu (0.004 mmol)
/ + ib\ _—
COZtBu 1.0 mL tol-dg

CH,0Ac <1 min, rt

cis,syndiotactic-poly(A,-alt-B3)
R'=CH,0Ac, R" = CO,Bu
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Figure S26. ' H NMR (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(A,-alt-B;).
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Figure S27. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A,-alt-Bs).

S16



2 mol % 1b

CO,'Bu
CO,Et (0.004 mmol)
/ + 7 —_—
COZEt 1.0 mL tOl-dg
CO,/Bu <1 min, rt
cis,syndiotactic-poly(As-alt-B,)
R'=CO,'Bu, R" = CO,Et
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Figure S28. 'H NMR (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(Az-alt-B,).
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Figure $29. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(As-alt-By).
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2 mol % 1
CO,Bu ot 7o

CH,OMe (0.004 mmol)
/ + ib\ _—
CHZOMe 1.0 mL tOl-dg

CO,/Bu <1 min, rt
Aj Bs cis,syndiotactic-poly(As-alt-Bs)
25 eq. 25 eq R'=CO,'Bu, R" = CH,0Me
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Figure S30. H NMR (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(Az-alt-Bs).
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Figure S31. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(As-alt-Bs).
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2 mol % 1b

CH,OTBS
CO,Et (0.004 mmol)
/ + 7 —_—
COZEt 1.0 mL tOl-dg
CH,OTBS <1 min, rt
Ay B, cis,syndiotactic-poly(A4-alt-B,)
25 eq. 25¢q R'=CH,OTBS, R" = CO,Et
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Figure S32. "H NMR (500 MHz, CDCl;, 20 °C) of cis,syndiotactic-poly(A4-alt-B,).
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Figure S33. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(Aalt-By).
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Control Reactions

Standard Condition: 0.2 mol monomer, 2 mol % Mo initiator (0.004 mmol), rt, 1.0 mL toluene, overnight
'"H NMR spectra (500 MHz, CDCls, 20 °C) — unless noted otherwise

T T T T T T T T

T T T T T T T T T T T T T T
56 55 54 53 52 51 56 55 54 53 52 51
ppm ppm
Mo(NAr’)(CHCMe,Ph)(pyr)(HMTO) 1b Mo(NAr’)(CHCMe,Ph)(pyr)(HMTO) 1b
A] Bl
r—— 1 1 T T~ T T T 77—
56 55 54 53 52 51 56 55 54 53 52 51
ppm ppm
Mo(NAr’)(CHCMe,Ph)(pyr)(HMTO) 1b Mo(NAd)(CHCMe,Ph)(pyr)(HMTO) 1a
rac-Aq rac-A,
T T T T T T T T T T T ! T T T T T T T T T T T
56 55 54 53 52 51 56 55 54 53 52 51
ppm ppm
Mo(NAr’)(CHCMe,Ph)(pyr)(HMTO) 1b Mo(NAd)(CHCMe,Ph)(pyr)(HMTO) 1a
rac-By rac-B,

(limited solubility in DMSO-dg, 100 °C)
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Catalyst Screen

CO,CH; 2 mol % [Mo] or [W]

/ + .
CO,CH; CO,CH,CF3 1.0 mL (:Dr(tjl3 or tol-dg
Al Bl

Table S1. Mo and W catalysts screened in this study.

Catalyst solvent Polymer §tr111ctme
(as observed in 'H NMR)

Mo(NAd)(CHCMe,Ph)(pyr)(HMTO) Tol-dg cis, tactic
Mo(NAd)(CHCMe,Ph)(pyr)(HIPTO) CDCl; atactic
Mo(NAd)(CHCMe,Ph)(Me,pyr)(HIPTO) Tol-dg atactic

Mo(NAr’)(CHCMe,Ph)(pyr)(HMTO) Tol-dg cis, tactic
Mo(NAr’)(CHCMe,Ph)(Me,pyr)(DFTO) CDCl; atactic
Mo(NAr’)(CHCMe,Ph)(OCCHj;(CF3),), Tol-dg atactic
Mo(NAr)(CHCMe,Ph)(Me,pyr)(HMTO) Tol-dg atactic
Mo(NAr)(CHCMe,Ph)(Me,pyr)(OCCH;3(CF3),) | CDCl; atactic
Mo(NAr)(CHCMe,Ph)(Me,pyr)(TPPO) CDCl; atactic
Mo(NC¢F5)(CHCMe,Ph)(Me,pyr)(HMTO) CDCl; atactic
Mo(NC¢F5)(CHCMe;)(Me,pyr)(DFTO) CDCl, atactic
W(O)(CHCMe,Ph)(Me,pyr)(HMTO) CDCl, atactic
W(N7Bu)(CHR)(pyr)(HMTO) Tol-dg atactic
W(NAr**“?)(CHCMe;)(pyr)(HIPTO) Tol-ds atactic

"H NMR spectra (500 MHz, CDCls, 20 °C) — olefinic region

e e B e L ) I DL B R
56 55 54 53 52 5.1 56 55 54 53 52 5.1 56 55 54 53 52 5.1
ppm ppm ppm
Mo(NAd)(CHCMe,Ph)(pyr)(HMTO) (1a) Mo(NAd)(CHCMe,Ph)(pyr)(HIPTO) Mo(NAd)(CHCMe,Ph)(Me,pyr)(HIPTO)
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A A

5.4 5.2 54
ppm Mo( pP
MO(NAr’)(CHCMezPh)(pyr)(HMTO) (1b) NAr")(CHCMe,Ph)(Me,pyr)(DFTO) Mo(NAr’)(CHCMe;Ph)(OCCH;(CFs)),
T T T T T T T 1 T T '
56 55 54 53 52 51 56 55 52 5. 54
ppm ppm Mo(
Mo(NAr)(CHCMe,Ph)(Me,pyr)(HMTO) NAr)(CHCMe,Ph)(Me,pyr)(OCCH;(CFs),) MO(NAr)(CHCMezPh)(Mezpyr)(TPPO)
L I B IR R B r—— T T T 7T T 7T 71T
56 55 54 53 52 51 56 55 54 53 52 5.1
ppm ppm Mo(
Mo(NCeFs)(CHCMe,Ph)(Me,pyr)(HMTO) NC¢Fs)(CHCMe;3)(Me;pyr)(DFTO)
T T T T T T T T T T T
56 55 54 53 52 51 56 55 52 5. 54 52 51
ppm Ppm W(N pp
W(O)(CHCMe;Ph)(Me»pyr)(HMTO) {Bu)(CHR)(pyr)(HMTO) W(NAr“'C”)(CHCMeg)(pyr)(HIPTO)
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Monomer Screen

Mes

2 mol %

1a : R =1-adamantyl
1b : R = 2,6-dimethylphenyl

N

RV
RH
{/ | ? +
RH

RV
A B

RR

CO,Me CH,0Ac
17 717

CO,Me CH,OAc
Ay Ay
CO,Bu CH,OTBS
A7 A
CO,/Bu CH,OTBS
As Aq
CH,OH CH,0TMS
47" Ay
CH,OH CH,OTMS
As Ag
CH,OMs
7
CH,OMs
A;

1.0 mL toluene or C¢Dg

rt

S23

S8

LE;SZCHZCR
7

CO,CH,CF;

B,

COzt Bu
7

COszu

B3

/

CH,OMe

Bs

CH,OTs
4

CH,OTs

B,

CO,Et
4

CO,Et

B,

CH,0Ac
CH,OAc

By

LE[%I\{ZOTMS
4

CH,OTMS

B



Table S2. ROMP of enantiomerically pure monomers A and B catalyzed by 1a or 1b.

ST Entry Catalyst R’ (A) R” (B) P°l¥{r§§\]sl\t/[r‘fgure

1 1b COzMC (Al) COzEt (Bz) tactic

2 la COzMC (Al) C02CH2CF3 (B]) tactic

3 1b COzMe (Al) C02CH2CF3 (Bl) tactic

4 la CO,Me (Ay) CH,0Ac (By) tactic

5 1b CO,Me (Ay) CH,0Ac (By) tactic

6 1a CO,Me (Ay) CH,OTMS (By) atactic

7 1b CO,Me (Ay) CH,OTMS (Bg) Insoluble in CDCl,
8 1b CO,Me (Ay) CH,0Me (B;) tactic

9 1b CO,Me (Ay) CH,OTs (By) atactic

10 1a CH,OAc (A,) COEt (B,) tactic

11 1b CH,0Ac (A,) CO,Et (B,) tactic

12 1b CHzoAC (Az) C02CH2CF3 (B]) tactic

13 1a CH,0Ac (A,) CO,Bu (B5) atactic

14 1b CH,0Ac (A,) CO,Bu (B5) tactic

15 1b CH,0Ac (A,) CH,0OMe (Bs) tactic

16 1b CH,0Ac (A,) CH,OTs (B,) tactic

17 la COztBu (A3) COzEt (Bz) tactic

18 1b CO,/Bu (A3z) CO,Et (B,) tactic

19 la COztBu (A3) C02CH2CF3 (Bl) atactic

20 1b CO,Bu (A3) CH,OMe (Bs) tactic
21 1b CO,/Bu (A3z) CH,OTs (B5) atactic

22 la CHonMS (A6) C02CH2CF3 (B]) atactic

23 1b CHonMS (A6) C02CH2CF3 (B]) atactic
24 la CH,OTMS (Ag) CO,Et (B,) tactic

25 1b CH,OTMS (Ag) COEt (B,) atactic
26 1a CH,OTMS (Ag) CO,Bu (B5) atactic
27 1b CH,OTMS (Ag) CO,Bu (B5) atactic

28 1a CH,OTMS (Ag) CH,OAc (By) atactic
29 1b CH,OTMS (Ag) CH,0Ac (By) atactic

30 1b CH,OTMS (Ag) CH,0OMe (Bs) atactic

31 1b CH,OTMS (Ag) CH,OTs (By) No conversion
32 1a CH,0H (As) CO,CH,CF; (By) No conversion
33 la CH,0H (As) CO,Et (B,) No conversion
34 1a CH,0OH (As) CO,Bu (B5) No conversion
35 la CH,0OMs (A7) CO,CH,CF; (By) atactic

36 1a CH,OMs (A7) COEt (B,) tactic

37 1a CH,0OMs (A7) CO,Bu (B5) atactic

38 la CHonBS (A4) C02CH2CF3 (B]) atactic

39 1b CHonBS (A4) C02CH2CF3 (B]) atactic

40 la CH,OTBS (Ay) CO,Et (B,) tactic

41 1b CH,OTBS (Ay) COEt (B,) tactic

42 la CH,0OTBS (Ay) CO,Bu (B5) tactic

43 1b CH,OTBS (Ay) CO,Bu (B5) tactic

44 1a CH,OTBS (Ay) CH,OAc (By) atactic

45 1b CH,0OTBS (Ay) CH,0Ac (By) atactic

46 1a CH,OTBS (Ay) CH,OTMS (Bg) atactic

47 1b CH,OTBS (Ay) CH,OTMS (Bg) atacitc

48 1b CH,OTBS (Ay) CH,0OMe (Bs) tactic

49 1b CH,OTBS (A,) CH,OTs (By) atactic
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SI Entry 1:

1b; R” = CO,Me (A)); R*” = CO,Et (B,)

—
134

—
133

T T T T T
132 131 130
ppm

SI Entry 3:

lb, R’ = COzMe (A]), R” = COzCHzCFj, (B])

o

ppm

56 55 54 53

5.2

5.1

T T T T T T T T T T T T T
135 134 133 132 131 130 129
ppm

SI Entry 5:

1b; R’ = CO,Me (A;); R = CH,0Ac (By)

o

T
136

T
134

T T T
132 130 128
ppm

SI Entry 2:

la; R’ = COzMe (Al), R’ = COzCHzCF3 (Bl)

SI Entry 4:

1a; R’ = CO,Me (A,); R” = CH,OAc (By)

iy

55 5.4 53 52 5.1
ppm

T T T T T T T T T
136 134 132 130 128
ppm

SI Entry 6:

1a; R’ = CO,Me (A,); R” = CH,OTMS (By)

S25



SI Entry 8:
1b; R’ = CO,Me (A)); R”> = CH,OMe (Bs)

5
E

e

— T T T T T T T T T
55 5.4 53 52 5.1 136 134 132 130 128

p;im ppm

SI Entry 10:
1a; R’ = CH,0Ac (A,); R’ = CO,Et (B,)

SI Entry 12:
1b; R’ = CH,0Ac (A;); R”> = CO,CH,CF; (By)

56 55 53 52 51

T T T T T
5. 136 134 132 130 128
ppm ppm

SI Entry 14:
1b; R’ = CH,0Ac (A); R> = CO,/Bu (B;)

o i /A
T T T T T T T T T T T

5.5 54 53 5.2 5.1 135 134 133 132 131 130

ppm ppm

SI Entry 9:

1b; R’ = CO,Me (A)); R” =

5.5 54 53 52 5.1

ppm

CH,OTs (B,)

SI Entry 11:

1b; R’ = CH,OAc (A,); R>’ = CO,Et (B)

T T T T T T T
135 134 133 132 131 130 129
ppm

SI Entry 13:

1a; R’ = CH,0Ac (A,); R”> = CO,/Bu (B;)

=

5.5 54 53 5.2 5.1

ppm

S26

SI Entry 15:

1b; R’ = CH,OAc (A,); R> = CH,OMe (Bs)

-

I

5 54 53 52 5.1

ppm

L B B B B R B
136 135 134 133 132 131 130 129
ppm




SI Entry 16:

1b; R’ = CH,0Ac (A,); R = CH,OTs (Bg)

-

55 54 53 52 51
ppm
SI Entry 18:
1b; R’ = CO,/Bu (A3z); R*” = CO,Et (B,)
55 54 53 52 51 | 134 133 132 131 130
ppm ppm
SI Entry 20:
1b; R’ = CO,/Bu (A3); R’ = CH,0Me (Bs)

=

55 5.4 53 52 5.1

ppm

S L L L L L

T
136 135 134 133 132 131 130 129
m

SI Entry 22:

la; R’ = CHonMS (A6), R” = C02CH2CF3 (B])

(Spectrum in tol-dg)

SI Entry 17:

1a; R’ = CO,Bu (A;); R’ =

CO,Et (B)

55 54 53 52 51 | 134 183 132 131 130
ppm ppm
SI Entry 19:
1a; R’ = CO,Bu (A3); R’ = CO,CH,CF; (By)
55 54 53 52 51
ppm
SI Entry 21:
1b; R’ = CO,/Bu (A3); R’ = CH,0Ts (B,)

S27

SI Entry 23:

1b; R’ = CH,OTMS (Ag); R** = CO,CH,CF; (B))




SI Entry 24:

1a; R’ = CH,OTMS (Aq); R = CO,Et (B,)

(R M»Aw

56 55 5.3

pp!

52 541

o

4
3

o

4
3

24

T T T T T T
138 136 134 132 130 128
ppm

SI Entry 26:

1a; R’ = CH,OTMS (Ag); R = CO,/Bu (Bs)

56 55 . 53 52 5.1
ppm

SI Entry 28:

1a; R’ = CH,OTMS (Ag); R = CH,OAc (Bs)

56 55 . 53 52 5.1
ppm

SI Entry 30:

1b; R’ = CH,OTMS (Ag); R’* = CH,0Me (B,)

56 55 54 53

ppm

52 51

SI Entry 25:
1b; R’ = CH,OTMS (Ay); R”> = CO,Et (B,)

56 55 53 5

pp!

5.1

SI Entry 27:
1b; R’ = CH,OTMS (Ag); R”> = CO,/Bu (B;)

=

T T T T T T T
56 55 54 53 52 51 50
ppm

SI Entry 29:
1b; R’ = CH,OTMS (Ay); R”> = CH,OAc (Bs)

SI Entry 35:
1a; R’ = CH,OMs (A,); R”’ = CO,CH,CF; (By)

S28



SI Entry 36: SI Entry 37:
1a; R’ = CH,0OMs (A7); R*” = CO,Et (B,) 1a; R’ = CH,0OMs (A); R’ = CO,Bu (B;)

=
ES

T T
56 55 54 53 52 51 56 55 54 583 52 51

ppm ppm
SI Entry 38: SI Entry 39:
1a; R’ = CH,OTBS (Ay); R’ = CO,CH,CF; (By) 1b; R’ = CH,0OTBS (A,); R = CO,CH,CF; (By)

k1
=

60 658 656 54 52 5.6 5.4 5.2 5.0

ppm Ppm
SI Entry 40: SI Entry 41:
1a; R’ = CH,OTBS (Ay); R”” = CO,Et 1b; R’ = CH,OTBS (A4); R = CO,Et (B,)

E
E

56 55 54 53 52 51| 13 134 132 130 128 56 55 54 53 52 51
(B,) ppm ppm ppm
SI Entry 42: SI Entry 43:
1a; R’ = CH,OTBS (Ay); R”” = CO,Bu (B;) 1b; R’ = CH,OTBS (A,); R’ = CO,/Bu (B3)

£
=

56 55 54 53 52 51 56 55 54 53 52 51
ppm ppm
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SI Entry 44: SI Entry 45:
1a; R’ = CH,OTBS (Ay); R”> = CH,0Ac(Bs) 1b; R’ = CH,OTBS (A,); R>’ = CH,0Ac (Bs)
5Y6 5‘5 ‘ 5‘3 5‘2 5‘1 5i6 ‘ 5‘5 5i4 ‘ 5‘3 5‘2 5‘1
PP ppm
SI Entry 46: SI Entry 47:
1a; R’ = CH,OTBS (Ay); R’ = CH,OTMS (By) 1b; R’ = CH,OTBS (A,); R’ = CH,OTMS (By)
56 55 54 53 52 51 57 56 55 54 53 52 51 50
ppm ppm
SI Entry 48: SI Entry 49:
1b; R’ = CH,OTBS (Ay); R>> = CH,0Me (B,) 1b; R’ = CH,OTBS (Ay); R>> = CH,0Ts (Bg)
56 55 54 53 52 51 56 55 54 53 52 51
m ppm
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ROMP with 1b,,
CO,Me
CO,Me

| j—
CO,Me co,Md"

Cis,syndiotactic,alt-poly(rac-A,)

'H NMR (500 MHz, CDCl3) & 5.33 (t, /= 10.2 Hz, 1H), 5.21 (t, J = 10.2 Hz, 1H), 3.65 (s, 3H), 3.60 (s, 3H), 3.31
(dq, J=18.8, 9.5 Hz, 2H), 3.07 (p, /=9.9 Hz, 1H), 2.97 (t,J = 9.5 Hz, 1H), 2.20 — 1.97 (m, 1H), 1.43 — 1.29 (m,
1H). "C NMR (126 MHz, CDCl3) & 174.17, 172.91, 132.92, 130.75, 52.61, 52.22, 52.03, 51.78, 42.05, 40.59, 39.00.

© = no o NI ~ 0
~ RN ©Q ® oo S} ©
T T ST M i) T

55 5.4 53 52 5.1
ppm
|
T i S e e .
oM © - @ I~ © ©
SXS] -~ & o9 @ S
T T T T T — T T T © T o = "- T = T T = T T
0 7.5 7.0 6.5 6.0 55 5.0 45 Fﬁa?" 35 3.0 25 2.0 1.5 1.0 0.5
. 1 . . .
Figure S34. 'H NMR (500 MHz, CDCls, 20 °C) of cis,syndiotactic,alt-poly(rac-A,).
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Figure S35. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic,alt-poly(rac-A,).
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COzMe
CO,Me

| p—

COMe  come "
Cis,syndiotactic-poly(A)
'H NMR (500 MHz, CDCl3) & 5.34 (d, J= 7.0 Hz, 1H), 5.16 (d, J = 6.6 Hz, 1H), 3.63 (s, 3H), 3.58 (s, 3H), 3.37 —
3.23 (m, 2H), 3.05 (p, J=8.9, 8.4 Hz, 1H), 2.95 (t,J=9.5 Hz, 1H), 2.03 (p, J= 7.0 Hz, 1H), 1.45 — 1.24 (m, 1H).
C NMR (126 MHz, CDCl;) § 174.10, 172.87, 132.58, 131.13, 52.61, 52.07, 51.97, 51.77, 42.20, 40.60, 38.90.

© <~ Mo O 0w for) <
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7.5 7.0 6.5 6.0 55 5.0 4.5 3.5 3.0 25 2.0 15 1.0 0.5 0.

4.0
ppm

Figure $36. "H NMR (500 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A,).
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Figure S37. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(A,).
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CHzoAC

:’:/O\_/&
I R—

CH,OAc
Cis,syndiotactic,alt-poly(rac-A,)

26

—7

-]
& S
T

n
CH,0Ac

"H NMR (500 MHz, CDCl3) 8 5.27 (dt, J = 14.5, 7.6 Hz, 2H), 4.15 — 3.90 (m, 4H), 3.10 — 2.91 (m, 1H), 2.69 — 2.47
(m, 1H), 2.27 — 2.09 (m, 1H), 2.08 — 1.98 (m, 6H), 1.98 — 1.87 (m, 2H), 1.86 — 1.74

(m7

H), 1.38 — 1.22 (m, 1H).

> 3 5 28833 &
<o o o AN~ — ~
I I I VN2 I
T T T T T MeOH
5.5 5.4 5.3 5.2 51
ppm
cocly \ Y |
\ |
N ‘ ‘ \/\/\,_/;—
N T P s e
8 3 3 8 23ty 3
T T T T T s T T <r\ T ‘-\ = T '-LO"-*— T = T T
0 7.5 7.0 6.5 6.0 55 5.0 4.5 F;}Q?" 3.5 3.0 25 2.0 15
Figure S38. 'H NMR (500 MHz, CDCls, 20 °C) of cis,syndiotactic,alt-poly(rac-As).
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CO,Et
CO,Et

| j—
CO,Et CO,Et n
Cis,syndiotactic,alt-poly(rac-B,)

'H NMR (500 MHz, CDCl3) & 5.32 (t, /= 10.1 Hz, 1H), 5.21 (t, J= 10.4 Hz, 1H), 4.17 — 3.98 (m, 4H), 3.32 (p, J =
8.1 Hz, 1H), 3.22 (q, J=9.5, 9.0 Hz, 1H), 3.06 (p, /=9.7 Hz, 1H), 2.93 (t,J=9.5 Hz, 1H), 2.16 — 1.98 (m, 1H),
1.40 — 1.28 (m, 1H), 1.19 (dt, J = 14.6, 7.2 Hz, 6H). >C NMR (126 MHz CDCl;) & 173.71, 172.54, 133.04, 130.63,

60.76, 60.63, 52.91, 52.24,41.91, 40.72, 39.06, 14.45, 14.41.

© = © [NENPTeYo) @ 0 o

(\I o o SR M2 S o -

~ [foxts] < oMmoma o —
I 20NN

5.5 5.4 5.3 52 5.1
ppm .
ey Y iy
- o
<r ~

e e T
oo © D@0 ~ ©
[Sx< 58650 1) S
T T T T T — T T o - o ‘\- = ©
0 7.5 7.0 6.5 6.0 55 5.0 45 ppm 35 3.0 25 2.0 1.5 1.0 0.5

Figure $39. "H NMR (500 MHz, CDCls, 20 °C) of cis,syndiotactic,alt-poly(rac-B,).
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Figure $40. °C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic,alt-poly(rac-By).
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CO,Et
CO,Et

| p—

COEt (0,
Cis,syndiotactic-poly(B,)
'H NMR (500 MHz, CDCl3) & 5.33 (d, J= 7.6 Hz, 1H), 5.18 (d, J= 7.5 Hz, 1H), 4.18 — 3.95 (m, 4H), 3.30 (p, J =
8.3 Hz, 1H), 3.21 (t, J=9.4 Hz, 1H), 3.06 (h, J=9.1 Hz, 1H), 2.92 (t, /= 9.5 Hz, 1H), 2.05 (dt, /= 13.9, 7.3 Hz,
1H), 1.41 — 1.28 (m, 1H), 1.19 (dt, J= 18.5, 7.2 Hz, 6H).

© ® © ~ or-w©u e} 0 o
(\I o - S AAS® o o -
~ n < DO o - -

[ AN (.

55 54 53 52 51
ppm
| |
| M
T
o - ©
SRS *
R R — S : S
0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05

Figure S41. "H NMR (500 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(Bs,).
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CO,/Bu
CO,/Bu

t
CO,Bu CO,Bu’

Cis,syndiotactic,alt-poly(rac-As)

'H NMR (500 MHz, CDCl3) & 5.26 (dt, J=31.4, 10.4 Hz, 2H), 3.27 (p, J = 8.6 Hz, 1H), 2.99 (q, J=7.7, 6.5 Hz,
2H), 2.78 (t, J=9.5 Hz, 1H), 2.10 (p, J = 6.8 Hz, 1H), 1.37 (d, J = 19.9 Hz, 18H). °C NMR (126 MHz, CDCl;) §
172.88, 172.03, 133.24, 130.69, 80.58, 80.37, 54.26, 53.19, 41.63, 40.83, 39.18, 28.31, 28.22.

7.26
—5.29
~5.23
—3.27
—3.00
—2.78

2.10
__-1.39
~1.35
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5.5 54 5.3 5.2 5.1
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0 7.5 7.0 6.5 6.0 55 5.0 45 F;ta?n 35 3.0 25 2.0 1.5 1.0 0.5
. 1 . . .
Figure S42. 'H NMR (500 MHz, CDCls, 20 °C) of cis,syndiotactic,alt-poly(rac-Aj).
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Figure S43. ’C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic,alt-poly(rac-As).
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Cis,syndiotactic-poly(Bs)

CO,/Bu
COztBu

|
CO,/Bu CO,Bu n

"H NMR (500 MHz, CDCl3) 8 5.26 (dd, J = 26.8, 7.4 Hz, 2H), 3.25 (p, J = 9.2, 8.2 Hz, 1H), 3.03 (dp, J = 26.9, 8.5
Hz, 2H), 2.76 (t, J = 9.5 Hz, 1H), 2.10 (dt, J = 14.3, 7.0 Hz, 1H), 1.39 (d, J = 21.7 Hz, 18H). °C NMR (126 MHz,
CDCly) § 172.97, 172.03, 132.77, 131.12, 80.61, 80.35, 54.19, 53.20, 41.69, 40.92, 39.00, 28.32, 28.26.

7.26
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Figure S44. 'H NMR (500 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(B;).
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Figure S45. ’C NMR (126 MHz, CDCls, 20 °C) of cis,syndiotactic-poly(Bs).
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Comparison of 1a, 1b and 1b,, initiators

R' 2 mol %
R" 1a, 1b, or 1b,,
/ t 7 (0.004 mmol)

R’ R" 1.0 mL tol, rt |

A B cis,syndiotactic-poly(A-alt-B)

Hl H2 R" H3 H4

cis,syndiotactic-poly(A,-alt-B,)
R'= CH,0Ac, R"= CO,Et

la
1b 1b
1by 1b,,
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5.6 55 5.4 5.3 5.2 5.1 5.0 136 135 134 133 132 131 130 129 128
ppm ppm

Figure S46. Comparison of cis,syndiotactic-poly(A,-alt-B,) prepared from 1a, 1b and 1bw. 'H (500 MHz) and "°C
(126 MHz) NMR spectra (CDCl;, 20 °C) — olefinic region.

cis,syndiotactic-poly(A;-alt-B,)
R'=CO,Me, R" = CO,Et

% b }\ | /\ )

L_,J/NWL WUW

T T T T T T T T T T T T T T T T T T T T T
5.6 5.5 5.4 3 5.2 5.1 5.0

T T T T T T T T
136 135 134 133 132 131 130 129
ppm

5.

ppm
Figure S47. Comparison of cis,syndiotactic-poly(A-alt-B,) prepared from 1b and 1by. 'H (500 MHz) and "*C (126
MHz) NMR spectra (CDCl;, 20 °C) — olefinic region
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cis,syndiotactic-poly(As-alt-B,)
R'=CO,/Bu, R"= CO,Et

1a
1a
1b
1b
1bw 1b,
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5.6 55 5.4 5.3 5.2 5.1 5.0 136 135 134 133 132 131 130 120 128
ppM ppm

Figure S48. Comparison of cis,syndiotactic-poly(As-alt-B,) prepared from 1a, 1b and 1bw. 'H (500 MHz) and "°C
(126 MHz) NMR spectra (CDCl;, 20 °C) — olefinic region.

cis,syndiotactic-poly(A;-alt-B3)
R'=CO,Me, R" = CO,Bu

5.6 55 4 5.2 5. 5.0 136 135 134 133 132 131 130 129

por
Figure S49. Comparison of cis,syndiotactic-poly(A-alt-B;)prepared from 1a and 1by. 1H (500 MHz) and "*C (126

MHz) NMR spectra (CDCl;, 20 °C) — olefinic region
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cis,syndiotactic-poly(A;-alt-B;)
R'= COzMe, R"= COzCH2CF3

la
1b 1b
lbw lbw
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5.6 55 5.4 5.2 5.1 5.0 136 135 134 133 13prm 131 130 129 128 127

5.3
ppm
Figure S50. Comparison of cis,syndiotactic-poly(A,-alt-B;) prepared from 1a, 1b and 1by. 'H (500 MHz) and "°C
(126 MHz) NMR spectra (CDCl;, 20 °C) — olefinic region

R R

cis,syndiotactic-poly(A,-alt-B3)
R'=CH,0Ac, R"=CO,Bu

56 55 54 p5;;3m " 52 51 50 137 136 135 134 1é§pm 132 131 130 128
Figure S51. Comparison of cis,syndiotactic-poly(A,-alt-Bs) prepared from 1a, 1b and 1bw. 'H (500 MHz) and "°C
(126 MHz) NMR spectra (CDCl;, 20 °C) — olefinic region
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