


ANEXO I. El compuesto (Sgn,Rc)-[(77°-CsMes)Rh{(R)-profos}(H)]SbFs (7).

Las figuras Ay B recogen los espectros de RMN de *!P{*H} y de ‘H, en CD,Cl,,
respectivamente, donde se muestra la presencia del compuesto (Sgn,Re)-[(C -
CsMes)Rh{(R)-profos}(H)][SbFe]. El espectro de *P{'*H} muestra dos dobletes de
dobletes centrados en 81.74 (J(Rh,P) = 135.1 Hz, J(P,P) = 23.7 Hz) y 58.88 ppm
(J(Rh,P) = 139.8 Hz).

En el espectro de RMN de 'H se observan tres sefiales a 2.58 (dpt, J = 53.7, 13.00
Hz), 2.49 (m) y 1.90 (m) que los espectros COSY (Figura C) y NOESY (Figuras D y E)
nos permiten atribuir a los hidrogenos H»1, Hi1y Ha, respectivamente, del metalaciclo.
El grupo CsMes aparece como un singlete a 1.46 ppm y el grupo metilo del ligando
profos como un doblete de dobletes a 1.12 ppm (J = 12.7, 6.5 Hz).

El NOE entre el Hidruro y el Hi; nos permite asignar la configuracion S al atomo de
rodio (Figura F).

El espectro correlacion **P{*H}-'H (Figura G), nos indica que la resonancia a 81.74
ppm es la correspondiente al atomo de fosforo P* unido al carbono asimétrico, ya que
muestra correlacion con el grupo Me del ligando profos. Ademas, el espectro
correlacion *P{*H}-'H (Figura G) identifica las resonancias 7.43, 7.60, 7.16y 7.73
ppm correspondientes a los protones -orto de los grupos fenilo Ph;, Phy, Phs y Phy
respectivamente.

Finalmente, los NOE entre el Me del ligando profos, y de los hidrégenos Hz1, Hiy
H2,, con los protones -orto de los grupos fenilo Phy, Ph,, Phy y Ph, (Figura H)
(especialmente los NOE entre Me y Ph; y entre Hy, y Phy), asi como la ausencia de
NOE entre el hidruro y Hy; (Figuras F y E) nos indican que la conformacion del
ligando difosfano es A.
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Figura A. Espectro de RMN de *'P{"*H} del complejo 7 a - 70 °C.
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Figura D Fragmento del espectro NOESY del complejo 7 a - 70 °C.
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Figura F. Fragmento del espectro NOESY del complejo 7 a- 70 °C.
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Figura G. Espectro de heterocorrelacién *H- **P{*H} del complejo 7 a - 70 °C.



Figura H. Fragmento del espectro NOESY del complejo 7 a - 70 °C.

Caracterizacion de (Sgn,Rc)-[(77°-CsMes)Rh{(R)-profos}(H)][SbF] (7)

e
=

1
thp\\““““R{\H
2

'H-NMR (500.10 MHz, CD,Cly, 253 K): 6 = 7.9-7.0 (m, 20H, Ha,, 0-Ph;= 7.43, 0-Ph,=
7.60, 0-Phs=7.16, 0-Ph,=7.73), 2.58 (dpt, J = 53.7, 13.00 Hz, 1H, Hy;), 2.49 (m, 1H,
Hi1), 1.90 (m, 1H, Hy), 1.46 (s, 15H, CsMes), 1.12 (dd, J = 12.7, 6.5 Hz, 3H, Me),
-12.28 ppm (m, 1H, H).

31p'H} NMR (202.46 MHz, CD,Cl,, 253 K): ¢ = 81.74 (dd, J(Rh,P) = 135.1 Hz, J(P,P)
= 23.7 Hz, PY), 58.88 ppm (dd, J(Rh,P) = 139.8 Hz, P?).

B3C-RMN (125.77 MHz, 253 K): & = 136.95-122.28 (Ph), 101.98 (CsMes), 38.29 (dd, J =
40.0, 14.0 Hz, Cy4), 15.31 (m, Me), 9.78 ppm (CsMes).




ANEXO 1. Sintesis precursores cataliticos.

Sintesis del precursor catalitico de iridio de estequiometria (Sir,Rc)-[(77°-CsMes)Ir{(R)-
profos}(H20)] [SbFe]..

En atmésfera de argén, a una suspension de [{(7°—CsMes)IrCI}(p-Cl),] (0.400
mmol) en acetona (20 mL) se le afiaden 1.600 mmol de AgSbFs. La suspension
resultante se mantiene en agitacion durante 4 horas y se filtra a través de una céanula
metalica con un filtro de papel adecuado.’El filtrado se concentra hasta un volumen de
unos 5 mL y se enfria hasta -50°C en un bafio de isopropanol. A esta temperatura y bajo
atmosfera de argén, se afiade (R)-profos (0.800 mmol) y se agita durante 30 minutos.
Por adicién de n-hexano (20 mL) se forma un solido aceitoso amarillento que se
disgrega, obteniendo un sélido por agitacion en un bafio de ultrasonidos. La disolucion
sobrenadante se decanta, el solido se lava con n-hexano (3 x 20 mL) y se seca a vacio.
A continuacion el solido se recristaliza tres veces, a -50°C en CH,Cl,/n-hexano,
obteniendo un sélido amarillo (472.7 mg obtenidos, 60.2% Rdto.).

Sintesis de los precursores cataliticos de rodio de estequiometria [(7°
CsMes)Rh(dppe)(H20)] [SbFe]..

La obtencion del precatalizador aquiral se llevé a cabo utilizando la misma
metodologia mostrada en la sintesis anterior, pero utilizando dppe en lugar de (R)-

profos.

Se obtienen 723.5 mg (77.8% Rdto.).

! Filter Papers. 542 (Hardened Ashless, Cat No 1542 110) de la empresa Whatman ®.
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ANEXO I11. Caracterizacion de compuestos.
Caracterizacién compuesto aci-nitro (5)
Mayoritario

(Srn, Re(profos), R Or Sc(aci-mtm))-[(rf —CsMes)Rh{(R)-profos}(aci-nitro)] [SbF¢] 2

[SbFel,
l OH NMe,
| \O-A‘l Q

1 .
Ph,PW" h
\z \

PPhy H H OMe

.,.,,,HH21

'H-NMR (500.10 MHz, CD,Cl, 253 K): = 10.0 (br, OH), 3.32 (m, 1H, H11), 2.96 (m, 1H, Hy),
2.21 (M, 1H, Hy), 1.21 (s, 15H, CsMes), 1.21 (3H, Me).

31prIHY NMR (202.46 MHz, CD,Cl,, 253 K): 6 = 76.39 (dd, J(Rh,P) = 129.8 Hz, J(P,P)
= 41.4 Hz, P), 58.88 ppm (dd, J(Rh,P) = 130.2 Hz, P?).

BC-RMN (125.77 MHz, 253 K): 6 = 8.77 ppm (CsMes).
Minoritario
[(17°-CsMes)Rh{(R)-profos}(aci-nitro)] [SbFg]

31p'H} NMR (202.46 MHz, CD,Cl,, 253 K): 6 = 76.90 (br), 74.77 (br), 60.64 (br),
58.16 (br), 49.90 (br), 46.91 ppm (br).

B3C-RMN (125.77 MHz, 253 K): § = 9,09, 8.63, 8.38 ppm (CsMes).
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Caracterizacion de los productos de reaccion FC
Caracterizacion de 3-metoxi-N,N-dimetil-4-(2-nitro-1-feniletil)anilina (6a)

"H-RMN (300.13 MHz, CDCls): é = 7.27-7.14 (m, 5H, Ph),
6.78 (d, J = 9.4 Hz, H,), 6.20 (s, 1H, Hy), 6.17 (m, 1H, Hy),
5.06 (dd, J = 8.3, 6.1 Hz, Hy), 4.82-4.93 (m, 2H, CH,), 3.73
(s, 3H, OMe), 2.84 ppm (s, 6H, NMe,). *C-RMN (100.61
MHz): 6 = 157.74 (s, C°), 150.98 (s, C%), 139.65 (s, C'1),
129.08, (s, C%), 128.63, (s, 2C, C**, C'"), 127.74 (s, 2C, C"2,
°C'), 127.00 (s, C™), 115.80 (s, C° )104.82 (s, C'°), 96.39
(s, C"), 78.19 (s, C"), 55.33 (s, C°), 42.95 (s, C?), 40.75 ppm
(s, 2C, CY.

Determinacion del ee: Chiralpak IB (95:5 n-hexano/2-propanol, 0.5 mL/min); t, = 21.3
min (mayor.) y t, = 28.2 min (minor.).

Caracterizacion de 3-metoxi-N,N-dimetil-4-(2-nitro-1-o-metoxifeniletil)anilina (6b)

'H-RMN (300.13 MHz, CDCls): § = 7.11 (m, 2H, Ph),
6.88 (d, J = 9.3 Hz, H.), 6.80 (m, 2H, Ph), 6.18 (s, 1H,
Hp), 6.16 (M, 1H, Hg), 5.35 (dd, J = 8.00, 8.00 Hz, Hy),
4.91 (m, 2H, CH,), 3.75 (s, 3H, OMe), 3.74 (s, 3H,
OMe), 2.86 ppm (s, 6H, NMe,). *C-RMN (100.61
MHz): 6 = 158.16, (s, C°), 157.24 (s, C*), 151.16 (s,
C?), 129.51 (s, C%), 128.98 (s, C*), 128.20 (s, C“)
120.69 (s, C'%), 127.67 (s, C'') 115.23 (s, C°), 111.12
(s, C™), 104.60 (s, C*°), 96,42 (s, C'), 77.24 (s, 2C, CY),
55.51(s, C'), 55. 36 (s C®), 40.62(s, C?), 38.14 ppm (s, 2C, C%).

Determinacion del ee: Chiralpak IB (95:5 n-hexano/2-propanol, 0.5 mL/min); t, = 18.7
min (mino.) y t, = 19.3 min (mayor.).

HRMS (ESI): m/z = 331.1645 (calc. 331.1652 [C1gH2sN204]").




Caracterizacion de 3-metoxi-N,N-dimetil-4-(2-nitro-1-m-metoxifeniletil)anilina (6c)

"H-RMN (300.13 MHz, CDCl;): 6 = 6.66-6.81 (m, 4H,
Ph), 6.68 (dd, 1H, J = 8.2, 2.5 Hz, H,), 6.16 (s, 1H,
Hp), 6.15 (M, 1H, Hg), 5.04 (dd, J = 9.2, 6.9 Hz, Hy),
4.87 (m, 2H, CHy,), 3.75 (s, 3H, OMe®), 3.69 (s, 3H,
OMe'’), 2.85 ppm (s, 6H, NMe,). *C-RMN (100.61
MHz): 6 = 159.77, (s, C"), 157.69, (s, C%), 151.29 (s,
C%, 129.05 (s, C%), 141.34, (s, C'") 129.57 (s, CP),
129.02 (s, C'?) 120.14 (s, C'*), 114.06 (s, C'%), 112.15
(s, C%), 104.68 (s, C'%), 96.20 (s, C"), 78.22 (s, C, Ch,
55.30 (s, C), 55.15 (s, C'7), 42.88 ppm (s, C?), 40.57

ppm (s, 2C, C*.

Determinacion del ee: Chiralpak IB (95:5 n-hexano/2-propanol, 0.5 mL/min); t, = 26.3

min (mayor.) y t, = 42.6 min (minor.).

HRMS (ESI): m/z = 331.1637 (calc. 331.1652 [CsHsN204]).

Caracterizacion de 3-metoxi-N,N-dimetil-4-(2-nitro-1-p-metoxifeniletil)anilina (6d)

"H-RMN (300.13 MHz, CDCls): 6 = 7.11 (m, 2H, Ph),
6.79 (d, J = 8.4 Hz, H.), 6.75 (m, 2H, Ph), 6.21 (sa, 1H,
Hy), 6.18 (M, 1H, Hy), 5.03 (dd, J = 9.4, 6.7 Hz, H,), 4.91
(m, 2H, CHy), 3.75 (s, 3H, OMe®), 3.69 (s, 3H, OMe'"),
2.86 ppm (s, 6H, NMe,). "C-RMN (100.61 MHz): 6 =
158.55 (s, C'*), 157.74 (s, C°), 150.73 (s, C®), 131.66 (s,
™), 129.05 (s, C°%), 128.93 (s, 2C, C", C'%), 115.23 (s,
C%), 114.05 (s, 2C, C", C"), 105.00 (s, C'), 96.61 (s,
C"), 78.46 (s, C, C"), 55.36 (s, C*), 55.23 (s, C'7), 42.33 (s,
2C, C*), 40.89 ppm (s, C).

Determinacion del ee: Chiralpak IB (95:5 n-hexano/2-propanol, 0.5 mL/min); t, = 28.2

min (mayor.) y t, = 38.6 min (minor.).

HRMS (ESI): m/z = 331.1648 (calc. 331.1652 [C15H23N04]").




Caracterizacion de 3-metoxi-N,N-dimetil-4-(2-nitro-1-p-metilfeniletil)anilina (6e)

"H-RMN (300.13 MHz, CDCl;): § = 7.05 (m, 4H, Ph),
6.79 (d, J = 8.2 Hz, H,), 6.19 (s, 1H, Hp), 6.17 (m, 1H,
Hg), 5.03 (dd, J = 9.3, 6.9 Hz, H,), 4.81-4.92 (m, 2H,
CH,), 3.75 (s, 3H, OMe), (s, 6H, NMe,) 2.22 2.85 ppm
(s, 3H, Me). “C-RMN (100.61 MHz): 6 = 157.71 (s, C°),
151.21 (s, C), 136.59 (s, C'"), 129.33 (s, 2C, C", Cb),
129.03, (s, C°), 127.76, (s, 2C, C'2, C'%), 127.74 (s, 2C,
C', C'%), 127.00 (s, C'*), 116.16 (s, C°), 104.85 (s, C'%),
96.51 (s, C7), 78.35 (s, Ch), 55.33 (s, C°), 42.60 (s, C?),
40.77 (s, 2C, C*), 21.02 ppm (s, C').

Determinacion del ee: Chiralpak IB (95:5 n-hexano/2-propanol, 0.5 mL/min); t, = 19.0

min (mayor.) y t; = 24.1 min (minor).

HRMS (ESI): m/z = 315.1695 (calc. 331.1703 [C15HasN,05])).

Caracterizacion de 3-metoxi-N,N-dimetil-4-(2-nitro-1-p-clorofeniletil)anilina (6f)

"H-RMN (300.13 MHz, CDCls): 6 = 7.15 (dd, J = 17.1, 5.3
Hz, 4H, Ph), 6.78 (d, J = 8.2, Hz, H.), 6.21(s, 1H, Hy), 6.18
(m, 1H, Hg), 5.06 (dd, J = 9,4, 6.6 Hz, Hc), 4.85 (m, 2H,
CH,), 3.74 (s, 3H, OMe), 2.87 ppm (s, 6H, NMey). “’C-
RMN (100.61 MHz): § = 157.67, (s, C°), 151.01 (s, C®),
138.28 (s, C°), 132.82 (s, C'), 129.23 (s, 2C, C'%, C'),
128.90 (s, C?), 129.50 (s, C'*), 128.78 (s, 2C, C", C"),
104.88 (s, C'%), 96.51 (s, C7), 78.05 (s, C"), 55.31(s, C°),
42.56 (s, 2C, C*), 40.77 ppm (s, C?).

Determinacion del ee: Chiralpak IB (95:5 n-hexano/2-propanol, 0.5 mL/min); t, = 26.7

min (mayor.) y t, = 34.1 min (minor.).

HRMS (ESI): m/z = 335.1155 (calc. 335.1157 [C17H20CIN2O5]).




Caracterizacion de 3-metoxi-N,N-dimetil-4-(2-nitro-1-o-clorofeniletil)anilina (6g)

"H-RMN (300.13 MHz, CDCl;): 6 = 7.38-7.10 (m, 4H, Ph),
6.76 (d, J = 8.4 Hz, Ho), 6.21 (s, 1H, Hy), 6.17 (m, 1H, Hy),
5.51 (t, J = 8.1 Hz, H,), 4.86-4.88 (m, 2H, CHy), 3.76 (s, 3H,
OMe), 2.86 ppm (s, 6H, NMe,). *C-RMN (100.61 MHz): &
= 158.18 (s, C%), 151.25 (s, C®), 137.06 (s, C'"), 134.52 s,
C'%), 129.32, (s, C°), 130,28, 128.56, 128.41, 126.92 (s, 4C,
C'2, CcB, cM, CP), 114.04 (s, C°), 104.85 (s, C'?), 96.60 (s,
C"), 76.72 (s, C"), 55.41 (s, C*), 40.85 (s, 2C, C*), 40.06 ppm
(s, CP).

Determinacién del ee: Chiralpak IB (95:5 n-hexano/2-propanol, 0.5 mL/min); t, = 20.5

min (mayor.) y t, = 25.0 min (minor.).

HRMS (ESI): m/z = 335.1160 (calc. 335.1157 [C17H20CIN,O5]").

10




ANEXO V. Espectros.

Espectros de 3-metoxi-N,N-dimetil-4-(2-nitro-1-feniletil)anilina (6a)

Espectro de RMN de 'H

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

Espectro de RMN de APT BC{*H}

. . . . . . . . . . . . . . . .
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

11
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Espectros de 3-metoxi-N,N-dimetil-4-(2-nitro-1-o-metoxifeniletil)anilina (6b)

Espectro de RMN de 'H

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4. 3.0 2.5 2.0 1.5 1.0

0 3.5
f1 (ppm)

Espectro de RMN de APT “C{*H}

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
160 155 150 145 140 135 130 125 120 115 110 105 f11(00 )95 9% 8 8 75 70 65 60 55 50 45 40
ppm
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Espectro de masas HRMS (ESI)

Intens. +MS, 0.8min #45
x1 331.1645
0.8
0.6
04
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. 226.8915 4412973
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0.8
0.6
04
02
0.0 T T T T T T
200 400 600 800 1000 1200m/z
Meas.m/z # Fomula msz em[mDa] er[ppm] mSioma
J31645 | 1|CI1BHZINZ204 | 331.1662 0.8 24 66
Cromatograma HPLC y Espectro UV
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| [T RT [%Area
‘ B O
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Espectros de 3-metoxi-N,N-dimetil-4-(2-nitro-1-m-metoxifeniletil)anilina (6c)

Espectro de RMN de 'H

e Ml N VO W S

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)

Espectro de RMN de APT “C{*H}

160 155 150 145 140 135 130 125 120 115 110 105 100f ?5 )90 8 8 75 70 65 60 55 50 45 40 35 30
1 (ppm
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Espectro de masas HRMS (ESI)

Intens {7 S, 0,72 5min #(@4-T50), -Peak kg
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Espectros de 3-metoxi-N,N-dimetil-4-(2-nitro-1-p-metoxifeniletil)anilina (6d)

Espectro de RMN de 'H

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
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15
f1 (ppm)

Espectro de RMN de APT “C{*H}

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
165 160 155 150 145 140 135 130 125 120 115 110 105 100 f95( 9)0 85 8 75 70 65 60 55 50 45 40 35
1 (ppm
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Espectro de masas HRMS (ESI)

Intens ]

+MS, 1.5-1.6min #92-95
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3
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Espectros de 3-metoxi-N,N-dimetil-4-(2-nitro-1-p-metilfeniletil)anilina (6e)

Espectro de RMN de 'H

N 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
7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5 1.0

4.0
f1 (ppm)

Espectro de RMN de APT “C{'H}

160 150 140 130 120 110 100 90
f1 (ppm)
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Espectro de masas HRMS (ESI)
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Espectros de 3-metoxi-N,N-dimetil-4-(2-nitro-1-o-clorofeniletil)anilina (6f)

Espectro de RMN de 'H
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Espectro de RMN de APT “C{*H}
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Espectro de masas HRMS (ESI)

Intens +MS, 0.8min #45
®1 3351160
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Meas. m/z # Fomula msz em[mDa] em[ppm] mSigma
335.1160 | 1| CI7HAQANZ203 | 3351157 0.3 0.8 29.9
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Espectros de de 3-metoxi-N,N-dimetil-4-(2-nitro-1-p-clorofeniletil)anilina (6g)

Espectro de RMN de 'H
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Espectro de RMN de APT “C{'H}
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Espectro de masas HRMS (ESI)

i 235 1155 MBS, 1.3-1.4min #7982
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3351155 1CIVHACAN203 | 3351157 0.2 0.7 19.8
Cromatograma HPLC y Espectro UV
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