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1.- NMR spectra of alkynyl and methyl rhodium complexes having N- and O-functionalized

phosphino ligands.
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Figure S1. 'H NMR (300 MHz, THF-ds, 253 K) of [Rh(C=C-Ph)(nbd) {Ph,P(CH,)sNMe}2] (1).
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3P NMR (121 MHz, THR4) 5 13.87 (d.J = 120.9 Hz).
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Figure S2. S3'P{'H} NMR (121 MHz, THF-ds, 253 K) of [Rh(C=C-
Ph)(nbd) {PhoP(CH2)3:NMe»}2] (1).
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Figure S3. 'H/'H-COSY NMR (THF-ds, 253 K) of [Rh(C=C-Ph)(nbd) {PhoP(CH,)sNMe}2] (1).
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Figure S4. 3C{'H} NMR (75 MHz, THF-ds, 253 K) of [Rh(C=C-Ph)(nbd) {Ph,P(CH,);:NMe, 1]
).
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Figure S5. 'H NMR (300 MHz, THF-ds, 253 K) of [Rh(C=C-Ph)(nbd) {PhoP(CH,);0Et}1] (2).
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3IPNMR (121 MHz, THFéq) 6 16.11 (d./ = 121.3 Hz).
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Figure S6. 3'P{'H} NMR (300 MHz, THF-ds, 253 K) of [Rh(C=C-Ph)(nbd) {Ph,P(CH,);0Et},]
(2).
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Figure S7. 3C{'H} NMR (75 MHz, THF-ds, 253 K) of [Rh(C=C-Ph)(nbd) {Ph,P(CH,);0Et},]
(2).
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Figure S8. 'H NMR (300 MHz, CD,Cl,, 233 K) of [Rh(C=C-Ph)(cod) {Ph,P(CH,)sNMe1] (3).
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3IP NMR (121 MHz, Benzene 116) 826.09 (d, J = 149.6 Hz).
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Figure S9. 3'P NMR (300 MHz, C¢De, 298 K) of [Rh(C=C-Ph)(cod) {Ph,P(CH2);NMe:}] (3).
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Figure S10. BC{'H} NMR (75 MHz, CDxCL, 233 K) of [Rh(C=C-Ph)(cod)
{PhoP(CH2)sNMe2} ] (3).
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Figure S11. 'H NMR (300 MHz, THF-ds, 233 K) of [Rh(C=C-Ph)(cod) {Ph,P(CH,);OEt} ] (4).
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31P NMR (121 MHz, 233K, THF) 5 25.59 (d,J = 149.0 Hz).
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Figure S12.3'P{'H} NMR (121 MHz, THF-d, 233 K) of [Rh(C=C-Ph)(cod) {Ph,P(CH,);OEt! ]
(4).
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Figure S13."H/'H-COSY NMR (THF-ds, 233 K) of [Rh(C=C-Ph)(cod) {Ph,P(CH,);OEt}] (4).
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Figure S14.'H/"3C HSQC NMR (THF-ds, 233 K) of [Rh(C=C-Ph)(cod) {Ph,P(CH.):0Et} ] (4).
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Figure S15. 3C{'H} NMR (75 MHz, THF-ds, 233 K) of [Rh(C=

4.

Hﬁ.mv

s

v0'L

oo.m/
80°L~;
ot/
6527\

19°L7T
vo.h\

Ph,
P~ NMey
“CHs

-~

3

20 15 1.0

2.5

4.0 3.5 3.0

50 4.5

6.0 5.5

6.5

7.0

7.5

8.0

9.0 8.5

Figure $16."H NMR (300 MHz, CsDs, 298 K) of [Rh(CHs)(cod) {Ph,P(CH2);NMe:} ] (5).
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Figure S17. '"H NMR (300 MHz, CsDs, 298 K) of [Rh(CHs)(cod) {Ph,P(CH2);NMe:} ] (5).
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31P NMR (121 MHz, Benzened) 5 28.46 (d,J = 179.2 Hz).
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Figure S18.3'P{'H} NMR (121 MHz, C¢Ds, 298 K) of [Rh(CH3)(cod) {Ph,P(CH,)sNMe:}] (5).
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Figure $19. 'H/'H-COSY NMR (CeDe, 298 K) of [Rh(CHs)(cod) {PhoP(CH,)sNMe:}] (5).
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Figure S20. 'H/'*C HSQC NMR (CeDs, 298 K) of [Rh(CHs)(cod) {Ph,P(CH,)sNMe 1 |(5).
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Figure S21. Expansion of the 'H/"*C HSQC NMR (C¢Ds, 298 K) of 5 from 0 to 6 ppm in 'H.
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Figure S22."*C{'H} NMR (75 MHz, CsDs, 298 K) of [Rh(CH3)(cod) {Ph,P(CH2);NMe»} ] (5).
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Figure $23."H NMR (300 MHz, CsDs, 298 K) of [Rh(CHs)(cod) {Ph,P(CH,);OEt}] (6).
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Figure $24.3'P{'H} NMR (121 MHz, C¢Ds, 298 K) of [Rh(CHs)(cod) {Ph,P(CH);OEt}] (6).
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Figure S25. 'H/'H-COSY NMR (C¢Ds, 298 K) of [Rh(CHs)(cod) {PhoP(CH2);0Et}] (6).
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Figure $26. 'H/'*C HSQC NMR (C¢Ds, 298 K) of [Rh(CHs)(cod) {Ph,P(CH,);0E¢t}] (6).
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2.- ESI-MS of alkynyl and methyl rhodium complexes.

Chromatogram - MAM-117_72_01_8053.d: BPC 50-1200 +All MS
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Figure S28. ESI-MS of [Rh(C=C-Ph)(nbd) {Ph,P(CH,)sNMe:12] (1) (ESI+, CH5CN, m/z, %):
466.1 ([Rh(nbd){PhoP(CH2)sNMe2} ", 100), 739.1 ([M - C=C-Ph + 2H]*, 90).

S16



Chromatogram - MAM-119_47_01_8088.d: BPC 50-1200 +All MS
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Figure S29. ESI-MS of [Rh(C=C-Ph)(nbd){Ph,P(CH,):OEt},] (2) MS (ESI+, CH:sCN, m/z, %):

741.1 (M - C=C-Ph + 2HJ",

100).
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Chromatogram - MAM-76_13_01_12108.d: BPC 50-1200 +All MS
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(IM - C=C-Ph]", 100).
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Figure S31. ESI-MS of [Rh(C=C-Ph)(cod){Ph,P(CH,);0Et}] (4) (ESI+, THF, m/z, %): 583.1
(IMT*, 8), 483.1 ([M - C=CCqHs]", 100).
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Figure S32. ESI-MS of [Rh(CHs)(cod){PhoP(CHz)sNMez}] (5) (ESI+, THF, m/z, %): 498.1
(IM+2H]", 3), 482.1 ((M-CHs]", 20).
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Figure S33. ESI-MS of [Rh(CHs)(cod) {Ph,P(CH2):0Et} ] (6) (ESL+, THF, m/z, %): 498.1 (IMT",

10).
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3.- Polyphenylacetylene characterization.
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Figure S34. '"H NMR (CDxCl, 298 K) of a representative PPA sample (cis-content 98 %).!
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Figure S35. 'H/"*C HSQC NMR (CD:Cl», 298 K) of a representative PPA sample.
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Figure S36. *C{'H} NMR (298 K, CD,Cl,) of a representative PPA sample.
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4.- SEC-MALS and A4F-MALS chromatograms and conformational plots of PPA

samples.
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Figure S37. SEC chromatograms: light scattering detector response (90 degrees) (blue) and
differential refractometer response (red), MM (molar mass) vs. elution volume plot for a PPA
sample prepared with catalyst [Rh(C=C-Ph)(nbd) {Ph,P(CH>);0Et}:] (2) in THF analyzed by: a)
SEC-MALS and b) A4F-MALS. Log-log plot of the radius of gyration () vs MM (blue) and linear
fit (red) of the same sample analyzed by: c) SEC-MALS and d) A4F-MALS.
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Figure S38. Cumulative molar mass distribution (black line) and branch units per
macromolecule (B) (red dots) vs. MM determined by A4F-MALS for a PPA sample prepared
with catalyst [Rh(C=C-Ph)(nbd) {Ph,P(CH2)30Et}2] (2).
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Figure S39. SEC chromatograms: light scattering detector response (90 degrees) (blue) and
differential refractometer response (red), MM (molar mass) vs. elution volume plot for a PPA
sample prepared with catalyst [Rh(C=C-Ph)(cod){PhoP(CH2);NMe»}] (3) in THF analyzed by:
a) SEC-MALS and b) A4F-MALS. Log-log plot of the radius of gyration (r,) vs MM (blue) and linear
fit (red) of the same sample analyzed by: c) SEC-MALS and d) A4F-MALS.
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Figure S40. a) SEC chromatograms: light scattering detector response (90 degrees) (blue) and
differential refractometer response (red), MM (molar mass) vs. elution volume plot for a PPA
sample prepared with catalyst [Rh(CH3)(cod){Ph,P(CH>)30Et}] (6) in THF analyzed by SEC-
MALS and b) Log-log plot of the radius of gyration (rg) vs MM of the same sample analyzed by
SEC-MALS (blue) and linear fit (red).
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Figure S41. a) SEC chromatograms: light scattering detector response (90 degrees) (blue) and
differential refractometer response (red), MM (molar mass) vs. elution volume plot for a PPA
sample prepared with catalyst [Rh(C=CCsHs)(nbd){Ph,P(CH2);sNMe:}2] (1)/DMAP in THF
analyzed by SEC-MALS and b) Log-log plot of the radius of gyration (rz) vs MM of the same
sample analyzed by SEC-MALS (blue) and linear fit (red).
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Figure S42. a) SEC chromatograms: light scattering detector response (90 degrees) (blue) and
differential refractometer response (red), MM (molar mass) vs. elution volume plot for a PPA
sample prepared with catalyst [Rh(C=CCsHs)(nbd){Ph,P(CH2)30Et}>] (2)/DMAP in THF
analyzed by SEC-MALS and b) Log-log plot of the radius of gyration (rz) vs MM of the same
sample analyzed by SEC-MALS (blue) and linear fit (red).
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Figure S43. a) SEC chromatograms: light scattering detector response (90 degrees) (blue) and
differential refractometer response (red), MM (molar mass) vs. elution volume plot for a PPA
sample prepared with catalyst [Rh(C=CCgHs)(cod){Ph,P(CH2)sNMe:}] (3)/DMAP in THF
analyzed by SEC-MALS and b) Log-log plot of the radius of gyration (rz) vs MM of the same

sample analyzed by SEC-MALS (blue) and linear fit (red).
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Figure S44. a) SEC chromatograms: light scattering detector response (90 degrees) (blue) and

differential refractometer response (red), MM (molar mass) vs. elution volume plot for a PPA
sample prepared with catalyst [Rh(C=C-Ph)(cod){Pho.P(CH2);OEt}] (4)/DMAP in THF
analyzed by SEC-MALS and b) Log-log plot of the radius of gyration (rz) vs MM of the same

sample analyzed by SEC-MALS (blue) and linear fit (red).
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Figure S45. a) SEC chromatograms: light scattering detector response (90 degrees) (blue) and
differential refractometer response (red), MM (molar mass) vs. elution volume plot for a PPA
sample prepared with catalyst [Rh(cod){x*P,N-Ph,P(CH,);NMe:}|BF4] (7) in THF analyzed by
SEC-MALS and b) Log-log plot of the radius of gyration (rz) vs MM of the same sample
analyzed by SEC-MALS (blue) and linear fit (red).
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Figure S46. a) SEC chromatograms: light scattering detector response (90 degrees) (blue) and
differential refractometer response (red), MM (molar mass) vs. elution volume plot for a PPA
sample prepared with catalyst [Rh(cod){«x*P,0-Ph,P(CH,);OEt} |BF (8) in THF analyzed by SEC-
MALS and b) Log-log plot of the radius of gyration (rg) vs MM of the same sample analyzed by

SEC-MALS (blue) and linear fit (red).
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5.- Possible branching mechanisms.

a)

(nbd)(P-Z)Rh (PA),—=—Ph
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Figure S47. Terminal branching: a) Chain transfer to PA leading to the formation of a
macromonomer with vinylene or vinylidene end groups. b) Macromonomer copolymerization
leading to terminal branching.
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Figure S48. Formal chain transfer to polymer mechanism leading to branch formation.
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