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S1. Spectroscopy data

S1.1. Analytical data for [Rh(acac)(CO)(‘BuP(CH.CH=CH)] (2a):

SIP{'H}NMR (CDCls): 55.68 (d, Jprn = 170.0 Hz). 'H NMR (CDCls): 1.27 (d, *Jup = 14.49 Hz, 9H,
‘Bu), 1.86 (s, 3H, CHs—acac), 2.04 (s, 3H, CHs—acac), 2.67(m, 2H, P-CH ), 5.14 (m, 4H, C=CH,),
5.43 (s, H-acac), 6.01 (m, 2H, CH=C); BC{'H}NMR (CDCl;): 27.13 (s, CHs—acac), 27.62 (bs, CH; —
Bu), 27.92 (d, 'Jep = 24.55 Hz, PCH>), 32.99 (d, Jcp = 26.42 Hz, C —'Bu), 100.53 (s, CH-acac),
118.52 (s, =CH>), 132.20 (s, CH=), 184.88 (s, C —O-acac), 187.90 (s, C—O-acac), 189.80 (dd, 'Jcrn =
75.96 Hz, 2Jcp = 24.27 Hz, CO).

S1.2. Analytical data for [Rh(acac)(CO)(‘BuP(CH:CN),)] (2b):

SIP{'H}NMR (CDCl): 61.9 (d, Jrnp= 184.5 Hz). 'H NMR (CDCls): 1.37 (d, *Jpu=16.6, 9H, (CH3)C),
1.94 (s, 3H, CHs-acac), 2.08 (s, 3H, CH3-acac), 3.18 (m, 4H, CH,CN), 5.51 (s, 1H, H-acac).
BC{'H}NMR (CDCls): 11.7(d, 'Jec= 15.34, PCH>), 27.02 (s, CH3), 27.53 (d, J= 5.64 Hz, CHs), 34.52
(d, Jpc=24.47, C(CH3)), 101.13 (s, HC-acac), 114.25 (d, 2Jpc= 6.7 Hz, CN), 184.92 (s, C-O-acac),
188.42 (s, C-O-acac), 188,7 (bs, CO). Ci4H2N>03PRh

$1.3. Analytical data for [Rh(acac)(CO)[PhP(CH.CH=CH.).)] (2c):

SIP{'HYNMR (CDCL): 35.87 (d, Jrnp= 171.9 Hz). '"H NMR (CDCL): 1.86 (s, 3H, CH), 2.07 (s, 3H,
CHs), 2.9-3.1 (m, 4H, CH,P), 5.16-5.09 (m, 4H, CH=CHb,), 5.46 (s, 1H, H-acac) 5.85 (m, 2H,
CH=CH.), 7.4 (m, 3H, H-Phenyl), 7.84 (m, 2H, H-Phenyl). *C{'H}NMR (CDCls): 27.17 (s, CHs),
27.64 (d, J= 5.43 Hz, CHs), 31.0 (d, J= 28.54 Hz, CH,P), 100.73 (s, HC-acac), 119.22 (s, CH=CH.),
128.14 (d, J= 9.96 Hz, C-m-Phenyl), 130.31 (s, p-C-Phenyl), 132.16 (s, CH=CH,), 132.62 (d, J=
10.26 Hz, 0-C-Phenyl), 185.19 (s, C-0), 187.79 (s, C-O), 189.08 (dd, Jrn.c= 76.03 Hz, 2Jp.c= 24.77
Hz, CO).

$1.4. Analytical data for [Rh(acac)(CO)(PhP(CH2CN)2)] (2d):

SIP{THINMR (CDCls): 39.57 (d, 'Jrnp= 188.1 Hz). '"H NMR (CDCls): 1.94 (s, 3H, CH3), 2.10 (s, 3H,
CH3), 3.42 (m, 4H, CHP), 5.55 (s, 1H, H-acac), 7.54 (m, 3H, H-phenyl), 7.8 (m, 2H, H-phenyl).
BC{'H}NMR (CDCls): 40.49 (d, 'Jp.c= 21.36 Hz, CH,P), 27.05 (s, CH3), 27.53 (d, J= 6.14 Hz, CHs),
101.3 (d, *Jra-c= 1.62 Hz, HC-acac), 113.96 (d, *Jpc= 6.8 Hz, CN), 128.07 (d, 'JPC= 50.97 Hz, i-C-
Phenyl), 129.32 (d, *Jpc= 11.44 Hz, C-m-Phenyl), 132.5 (d, 2Jpc= 13.6 Hz, 0-C-Phenyl), 133.02 (d,
4Jpc=2.16 Hz, p-C-Phenyl), 185.28 (s, C-O), 187.13 (dd, 'Jra.c= 73.65 Hz, *Jp.c= 26.76 Hz, CO),
188.2 (s, C-O).

$1.5. Analytical data for [Rh(CO)(acac)(Ph.PCH2CH=CH,)] (2¢):
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SP{'HYNMR (CDCL): 43.7 (d, Jrnp= 172.9 Hz). 'H NMR (CDCL): 1.81 (s, 3H, CHj), 2.1 (s, 3H,
CHs), 3.32 (m, 2H, CH,P), 4.9 (m, 2H, CH=CH.), 5.5 (s, 1H, H-acac) 5.9 (m, 1H, CH=CH.,), 7.4-7.7
(m, 10H, H-Phenyl). 3C {'H}NMR (CDCl;): 26.95 (s, CHz), 27.52 (d, SJp.c= 5.22 Hz, CH3), 33.3 (d,
2Jp.c=28.7 Hz, CH,P), 100.7 (s, HC-acac), 118.7 (s, CH=CH,), 128.0 (d, J= 9.4 Hz, C-m-Phenyl),
130.2 (s, p-C-Phenyl), 132.2 (s, CH=CH.), 132.9 (d, J= 10.26 Hz, 0-C-Phenyl), 185.2 (s, C-O), 187.6
(s, C-0), 188.8 (dd, Jrn.c= 75.7 Hz, 2Jp.c= 24.9 Hz, CO).

$1.6. Analytical data for [Rh(acac)(CO)[Pho.PCH.CN)] 2f:

SIP{'H}NMR (CDCls): 45.0 (d, Jrnp = 178.6 Hz); '"H NMR (CDCl5): 1.94 (s, 3H, CH3), 2.13 (s, 3H,
CH3), 3.56 (d, *Jpn = 8.7 Hz, 2H, CH,P), 5.6 (s, 1H, Hacac), 7.5 (m, 6H, Harom), 7.85 (m, 4H,
Harom); BC{'H}NMR (CDCls): 16.07 (d, 'Jpc = 18.8, CH,P), 27.05 (s, CH3), 27.56 (s, CH3), 101.08
(s, HCacac), 116 (s, CN), 128.81 (d, Joc = 10.7 Hz, m — C), 131.2 (bs, i—C), 131.5 (s, p- C), 133.0 (d,
Jrc =12.1, 0-C), 185.2 (s, CH3), 187.9 (bs, CO), 188.1 (s, CHs)

$1.7. Analytical data for [Rh(acac)(CO)['Pr.NP(CH.CH=CH.).)] (29):

3P {'HINMR (CDCL): 73.9(d, Jrnp= 180.7 Hz). '"H NMR (CDCls): 1.36 (d, Ju= 6.8 Hz, 12H,
(CHs),CH), 1.91 (s, 3H, CHs), 2.10 (s, 3H, CHs), 2.92 (m, 4H, CH,P), 3.75 (m, , 2H, (CHs),CH) 5.13
(m, 4H, CH=CH.), 5.48 (s, 1H, H-acac) 6.09 (m, 2H, CH=CH,). *C{'H}NMR (CDCls): 24.27 (d,
3Jpe= 1.79 Hz, (CH3),CH), 27.2 (s, CHs), 27.7 (d, J= 5.66 Hz, CHs), 36.3 (d, 2Jp.c= 32.66 Hz, CH,P),
48.62 (d, 2Jp.c= 2.83 Hz, (CH:),CH), 100.55 (d, *Jrn.c= 1.68 Hz, HC-acac), 118.0 (bs, CH=CH,),
132.0 (bs, CH=CH,), 185.06 (s, C-O-acac), 187.93 (s, C-O-acac), 190.03 (dd, Jgn.c= 78.12 Hz, 2Jp.c=
25.2 Hz, CO).

$1.8. Analytical data for [Rh(acac)(CO)(Pho.PCH.CH2CN)] (2h):

SIP{'HINMR (CDCls): 46 ppm (d, Jpry= 174Hz). 'TH NMR (CDCl;5): 1.90ppm (s, 3H, CHs); 2.10 (s,
3H, CHs); 2.48 (m, 2H, PCH,CH:CN); 2.80 (m, 2H, PCH;CH2CN); 5.52 (s, 1H, Hacac); 7.67-7.48 (m,
10H, Harom). *C {'H}NMR (CDCls): 13.10 ppm (d, PCH:CH,CN, 2Jpc= 6.85Hz), 22.90 (d,
PCH,CH:CN, 1J5c=28.6Hz), 27.14 (s, CHs); 27.59 (d, *Jrac= 5.56Hz, CHs), 119.15 (d, *Jpc= 20.60Hz,
PCH,CH:CN,); 128.73 (d, Cs., Joc=10.44Hz); 130.98 (s, C4); 132.80 (d, C1, Joc=11.5Hz); 185.17 (s,
Cy); 188.30 (dd, Trac=71.4Hz; Jpc=25.3Hz, CO).

$1.9. Analytical data for Rh(acac)(CO)(‘Bu.PCH.CH>CN)] (2i):

SIP{'TH}NMR (CDCls): 83.10 (d, Jers=158Hz); 'H NMR (CDCls): 1.33 (d, *Jpr=13.8, 18H, (CH3)C),
1.94 (s, 3H, CHs-acac); 2.07 (s, 3H, CHs-acac); 2.50 (m, 2H, PCH,CH,CN); 2.70 (m, 2H,
PCH,CH>CN); 5.52 (s, 1H, H-acac); 7.67-7.48 (m,10H); *C{'H}NMR (CDCl;): 14.33 (d, 2Jpc = 4.97
Hz, PCH,CH,CN), 14.97 (d, Jpc= 18.46Hz, PCH.CH>CN,); 26.07 (s, CHsacac), 26.76 (d, *Jrnc= 5.18,
CHsacac), 29.02 (d, 2Jpc= 3.81 Hz, C(CH3)), 34.3 (dd, Jpc= 21.97, 2Jrnc= 1.9 Hz, C(CH3)), 100.02 (d,



Acta Cryst. (2020). C76, doi:10.1107/S2053229620011420 Supporting information, sup-3

1 3Jgne= 3.1 Hz, HCacac), 118.8 (d, 3Jpc= 17.35, PCH,CH,CN); 184.03 (s, CH;C-O-), 187.56 (s, CH3C-
2 0-), 189.20 (dd, Jrne= 75.4Hz, 2Jpc= 23.5 Hz, CO).
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Figure S1 Dependence of IR v(C=0) band vs Rh-P distance for the selected Rh-complexes
[Rh(acac)(CO)(PRR2)].

(9]

“ONH (23,6%) a) 7 O-H (192%) 4

A« de ”da

wl || 2b

U6 08 LU 1.7 1.3 1.6 1.8 2U 2.7 24 2% 28

L CHU29%) aiv 0N (23%) 4 L RheH (2,1%)

T7E 78

7  Figure S2 Fingerprint (FP) plot for 2b, showing the percentages of contacts contributed to the total

8 Hirshfeld surface area.

10



[ TSN

Acta Cryst. (2020). C76,

doi:10.1107/S2053229620011420

Supporting information, sup-4

He

s 2h

06 08 LU T2 T3 18 1.8 20U 22 Z

d’e de ‘!ie
H---H (47,2 %) N--H (11,1 %) | d

| CH 199%) 4)

0N (12%)

“ Rh- H (L4%) 4

FTU T T 16

Figure S3 Fingerprint (FP) plot for 2h showmg the percentages of contacts contrlbuted to the total

Hirshfeld surface area.

2.6
2.4
2.2
2.0
1.8
16
14
1.2

1.0

0.8

e | 1| 124

U6 0.8 LU 1. L T 1.

7Ed L Q‘Bd ¢ ,.E;d €
. H- H (602%) © NeH (11,6 %) a1 OH (180%)
: : 1 P
X Le[—+—+ xe[ _.:ﬁﬂa,z'
m |
1 o §
11 1
C:H (94%) 4+ ON O,1%) “ Rh- H (02%)

TEUF 0 T2 T 15

TE U8 TU 12 IF

(U U e v TZA 2518

Figure S4 Fingerprint (FP) plot for 2i, showing the percentages of contacts contrlbuted to the total

Hirshfeld surface area.



\S]

Acta Cryst. (2020). C76, doi:10.1107/S2053229620011420 Supporting information, sup-5

(2h-front view) (2h-Back view)

Figure S5 Front and back view of the HS for compound 2h. Both HS were plotted with the same
color code: -0.2238 (blue) to 1.2300 (red).
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1 Table S1 Torsion angles comparison from geometry data obtained from single-crystal XRD and
2 DFT calculation at the B3YLP/DGDZVP level of theory.

Compound The Torsion angles, (°)
substituent on
phosphine From DFT
ligand From XRD
(B3YLP/ Differences
data
DGDZVP)
O1-Rh1-P1-Cl11 -142.0 -139.1 2.9
O1-Rh1-P1-C13 -27.0 -25.6 14
Cyanoalkyl
Rh1-P1-C11-C12 162.2 171.5 93
Rh1-P1-C13-C14 -73.9 -62.5 114
2b
O1-Rh1-P1-C7 93.2 94.3 1.1
Rh1-P1-C13-C14 178.4 199.5 21.1
tert—Butyl
Rh1-P1-C13-C14 52.5 77.2 247
Rh1-P1-C13-C14 62.6 -39.7 229
O1-Rh1-P1-C13 16.4 9.5 6.9
Cyanoalkyl
Rh1-P1-C13-C14 68.0 68.2 0.2
O1-Rh1-P1-C7 135.9 128.6 7.3
2h
O1-Rh1-P1-Cl16* -101.5%* -108.0 6.5
Phenyl
Rh1-P1-C7-C8 -11.6 -13.3 1.7
Rh1-P1-C16A-C17A -87.1 -83.2 39
O1-Rh1-P1-C13 20.3 18.8 1.5
Cyanoalkyl
Rh1-P1-C13-C14 57.6 59.6 2.0
O1-Rh1-P1-C7 91.5 -92.2 0.7
O1-Rh1-P1-Cl11 138.2 137.5 0.7
Rh1-P1-C7-C8 179.7 181.7 1.9
2i
Rh1-P1-C7-C9 -54.9 -54.7 02
tert-Butyl
Rh1-P1-C7-C10 60.4 61.3 -0.9
Rh1-P1-C11-C12 -35.7 -34.8 -0.9
Rh1-P1-C11-C16 -153.6 -154.5 0.9
Rh1-P1-C11-C17 82.2 83.0 -0.8

3 *Mean value involving both P-C;,s, (P1-C16A and P1-C16B) orientations for disordered phenyl rings.
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2 Table S2 Comparison of selected bond distances (A) around the Rh environment obtained from
3 single-crystal XRD and DFT calculation at the B3YLP/DGDZVP level of theory. Distance values
4  from DFT calculations are given in square brackets.
2b 2h 2i
Rh1-P1 22194(9)  2.2244(12) 2272(2)
[2.30967] [2.31731] [2.35393]
Rh1-O1 2.033(4)  2.044(3)  2.048(6)
[2.09585]  [2.10008]  [2.10428]
Rh1-02 2.057(4)  2.077(3)  2.081(6)
[2.10550]  [2.11459]  [2.11880]
Rh1-C6(CO) 1.805(6)  1.806(5)  1.790(11)
[1.86869]  [1.86784]  [1.86089]
5
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7  Figure S6 Representation of the molecular structure of 2i showing the disordered phenyl group
8  (C16-C21) which was modelled with two orientations in a same plane. H-atoms were omitted for
9  clarity. Atoms are displayed with IDP indicated as spheres of arbitrary size.
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