)
N

T

=

UNIVERSITATo:
BARCELONA

P-Stereogenic ligands
with the tert-butylmethylphosphine fragment.
Coordination chemistry and catalysis
of their organometallic complexes

Guillem Vazquez Bigas

ADVERTIMENT. La consulta d’aquesta tesi queda condicionada a I'acceptacié de les segiients condicions d'Us: La difusié
d'aquesta tesi per mitja del servei TDX (www.tdx.cat) i a través del Diposit Digital de la UB (diposit.ub.edu) ha estat
autoritzada pels titulars dels drets de propietat intel-lectual Gnicament per a usos privats emmarcats en activitats
d’investigaci6 i docéncia. No s'autoritza la seva reproduccié amb finalitats de lucre ni la seva difusié i posada a disposicié
des d'un lloc alié al servei TDX ni al Diposit Digital de la UB. No s'autoritza la presentacié del seu contingut en una finestra
o marc alie a TDX o al Diposit Digital de la UB (framing). Aquesta reserva de drets afecta tant al resum de presentaci6 de
la tesi com als seus continguts. En la utilitzaci6 o cita de parts de la tesi és obligat indicar el nom de la persona autora.

ADVERTENCIA. La consulta de esta tesis queda condicionada a la aceptacion de las siguientes condiciones de uso: La
difusién de esta tesis por medio del servicio TDR (www.tdx.cat) y a través del Repositorio Digital de la UB (diposit.ub.edu)
ha sido autorizada por los titulares de los derechos de propiedad intelectual Gnicamente para usos privados enmarcados en
actividades de investigacion y docencia. No se autoriza su reproduccion con finalidades de lucro ni su difusién y puesta a
disposicién desde un sitio ajeno al servicio TDR o al Repositorio Digital de la UB. No se autoriza la presentaciéon de su
contenido en una ventana o marco ajeno a TDR o al Repositorio Digital de la UB (framing). Esta reserva de derechos afecta
tanto al resumen de presentacion de la tesis como a sus contenidos. En la utilizacién o cita de partes de la tesis es obligado
indicar el nombre de la persona autora.

WARNING. On having consulted this thesis you're accepting the following use conditions: Spreading this thesis by the TDX
(www.tdx.cat) service and by the UB Digital Repository (diposit.ub.edu) has been authorized by the titular of the intellectual
property rights only for private uses placed in investigation and teaching activities. Reproduction with lucrative aims is not
authorized nor its spreading and availability from a site foreign to the TDX service or to the UB Digital Repository. Introducing
its content in a window or frame foreign to the TDX service or to the UB Digital Repository is not authorized (framing). Those
rights affect to the presentation summary of the thesis as well as to its contents. In the using or citation of parts of the thesis
it's obliged to indicate the name of the author.




Chapter 2: Synthesis of emissive chelating peptides

3-(1H-Benzotriazol-1-ylcarbonyl)-2H-chromen-2-one
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Figure S2.1: "H NMR spectrum of 3-(14-Benzotriazol-1-ylcarbonyl)-2 H-chromen-2-one
in CDCls.
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Figure $2.2: "H NMR spectrum of 3-(14-Benzotriazol-1-ylcarbonyl)-2 H-chromen-2-one

in CDCl; (magnified).



ey b s

170 160 150 140 130 120 110 100 90 80 70
fi (ppm)

Figure S2.3: 3C NMR spectrum of 3-(1A4-Benzotriazol-1-ylcarbonyl)-2 H-chromen-2-
one in CDCls.
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Figure S2.4: COSY NMR spectrum of 3-(1H-Benzotriazol-1-ylcarbonyl)-2 H-chromen-2-
one in CDCls.
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Figure S2.5: HSQC NMR spectrum of 3-(1AH-Benzotriazol-1-ylcarbonyl)-2 H-chromen-2-
one in CDCls.
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Figure S2.6: HMBC NMR spectrum of 3-(1AH-Benzotriazol-1-ylcarbonyl)-2 H-chromen-
2-one in CDCls.
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Figure S2.7: IR spectrum of 3-(1H-Benzotriazol-1-ylcarbonyl)-2 H-chromen-2-one.
Fmoc-Lys(Coum)-OH
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Figure S2.8: '"H NMR spectrum of Fmoc-Lys(Coum)-OH in DMSO-de.
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Figure S2.9: 3C NMR spectrum of Fmoc-Lys(Coum)-OH in DMSO-ds.
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Figure S2.10: COSY NMR spectrum of Fmoc-Lys(Coum)-OH in DMSO-de.
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Figure S2.11: HSQC NMR spectrum of Fmoc-Lys(Coum)-OH in DMSO-ds.
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Figure S2.12: HMBC NMR spectrum of Fmoc-Lys(Coum)-OH in DMSO-ds.
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Figure S2.13: IR spectrum of Fmoc-Lys(Coum)-OH.

4-N,N-dimethylamino-1,8-naphthalic anhydride
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Figure S2.14: 'H NMR spectrum of 4- N, N-dimethylamino-1,8-naphthalic anhydride in
CDCls.
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Figure $2.15: "H NMR spectrum of 4- N, N-dimethylamino-1,8-naphthalic anhydride in
CDClz (magnified).
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Figure S2.16: *C NMR spectrum of 4- N, N-dimethylamino-1,8-naphthalic anhydride in
CDCls.



sl | |_,H

g -2
g
—_— e 13
-4
-3 —
P E
‘ g 8
=g -5 =
_j ‘ﬁ & & %‘ _?
fisr
2 . @
¥
. -8
2 @ Q g
h

85 80 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25
f2 (ppm)

Figure S2.17: COSY NMR spectrum of 4- N, N-dimethylamino-1,8-naphthalic anhydride
in CDCls.
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Figure S2.18: HSQC NMR spectrum of 4-N, N-dimethylamino-1,8-naphthalic anhydride
in CDC|3.
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Figure S2.19: HMBC NMR spectrum of 4-A,N-dimethylamino-1,8-naphthalic anhydride
in CDC|3.
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Figure $2.20: IR spectrum of 4- A, N-dimethylamino-1,8-naphthalic anhydride.
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Figure $2.21: "H NMR spectrum of Boc-Lys(4DMN)-OH in CDCls.
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Figure S2.22: 3C NMR spectrum of Boc-Lys(4DMN)-OH in CDCls.
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Figure S2.23: COSY NMR spectrum of Boc-Lys(4DMN)-OH in CDCls.
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Figure S2.24: HSQC NMR spectrum of Boc-Lys(4DMN)-OH in CDCls.
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Figure S2.25: HMBC NMR spectrum of Boc-Lys(4DMN)-OH in CDCls.
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Figure S2.26: IR spectrum of Boc-Lys(4DMN)-OH.
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Figure S2.27: ESI mass spectrum of Boc-Lys(4DMN)-OH.
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Figure S2.28: "H NMR spectrum of Fmoc-Lys(4DMN)-OH in CDCls.
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Figure $2.29: 3C NMR spectrum of Fmoc-Lys(4DMN)-OH in CDCls.
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Figure S2.30: COSY NMR spectrum of Fmoc-Lys(4DMN)-OH in CDCls.



I I "l )

e W

L]

100
110
120
130
140

=
-

LJJJLILLJ,L.“MLL.MLWLJM

85 80 75 70 65 6.0 55 5.0 45 40 3.5 3.0 25 2.0 1.5
f2 (ppm)

Figure S2.31: HSQC NMR spectrum of Fmoc-Lys(4DMN)-OH in CDCls.
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Figure $2.32: HMBC NMR spectrum of Fmoc-Lys(4DMN)-OH in CDCls.
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Figure S2.33: IR spectrum of Fmoc-Lys(4DMN)-OH.
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Figure S2.34: ESI mass spectrum of Fmoc-Lys(4DMN)-OH.



H-His-Lys(Coum)-His-OH (HK*H)
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Figure $2.35: '"H NMR spectrum of H-His-Lys(Coum)-His-OH (HKH) in DO (pH 7.4).
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Figure S2.36: 3C NMR spectrum of H-His-Lys(Coum)-His-OH (HKH) in D-O (pH 7.4).
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Figure S2.37: COSY NMR spectrum of H-His-Lys(Coum)-His-OH (HKH) in DO (pH 7.4).
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Figure S2.38: HSQC NMR spectrum of H-His-Lys(Coum)-His-OH (HKH) in DO (pH
7.4).
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Figure S2.39: HMBC NMR spectrum of H-His-Lys(Coum)-His-OH (HK°H) in DO (pH

7.4).
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Figure S2.40: ESI mass spectrum of H-His-Lys(Coum)-His-OH (HKH).
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Figure S2.41: "H NMR spectrum of Fluo-His-Nle-His-NH: (FluoHJH) in D.O (pH 7.4).

190 180 170 160 150 140 130 120 110 100 90 80 70 60 so 40 30 20 10 o
f1 (ppm)

Figure S2.42: 3C NMR spectrum of Fluo-His-Nle-His-NH; (FluoHJH) in DO (pH 7.4).
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Figure S2.43: COSY NMR spectrum of Fluo-His-Nle-His-NH; (FluoHJH) in DO (pH 7.4).
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Figure S2.44: HSQC NMR spectrum of Fluo-His-Nle-His-NH, (FluoHJH) in DO (pH 7.4).
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Figure S2.45: HMBC NMR spectrum of Fluo-His-Nle-His-NH; (FluoHJH) in D>O (pH

74).
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Figure S2.46: ESI mass spectrum of Fluo-His-Nle-His-NH; (FluoHJH).
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Figure S2.47: '"H NMR spectrum of Fluo-His-Lys(Coum)-His-NH (FluoHK*H) in DO (pH
7.4).
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Figure S2.48: *C NMR spectrum of Fluo-His-Lys(Coum)-His-NH: (FluoHKH) in D.O
(pH 7.4).
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Figure S2.49: ESI mass spectrum of Fluo-His-Lys(Coum)-His-

Ac-His-Lys(Coum)-His-OH (AcHK"H)
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Figure S2.50: '"H NMR spectrum of Ac-His-Lys(Coum)-His-OH (AcHKH) in D.O (pH

7.4).
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Figure S2.51: 3C NMR spectrum of Ac-His-Lys(Coum)-His-OH (AcHK‘H) in D,O (pH
7.4).
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Figure S2.52: COSY NMR spectrum of Ac-His-Lys(Coum)-His-OH (AcHKH) in DO (pH
7.4).
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Figure S2.53: HSQC NMR spectrum of Ac-His-Lys(Coum)-His-OH (AcHKH) in D,O (pH
7.4).
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Figure S2.54: HMBC NMR spectrum of Ac-His-Lys(Coum)-His-OH (AcHKH) in D,O (pH
7.4).
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Figure S2.55: ESI mass spectrum of Ac-His-Lys(Coum)-His-OH (AcHKH).
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Figure $2.56: 'H NMR spectrum of Ac-His-Lys(4DMN)-His-OH (AcHKYH) in D,O (pH
7.4).
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Figure $2.57: '*C NMR spectrum of Ac-His-Lys(4DMN)-His-OH (AcHK?H) in DO (pH
7.4).
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Figure $2.58: COSY NMR spectrum of Ac-His-Lys(4DMN)-His-OH (AcHK?H) in D-O (pH
7.4).
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Figure $2.59: HSQC NMR spectrum of Ac-His-Lys(4DMN)-His-OH (AcHKH) in DO (pH

7.4).
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Figure $2.60: HMBC NMR spectrum of Ac-His-Lys(4DMN)-His-OH (AcHKYH) in D,O
(pH 7.4).
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Figure S2.61: ESI mass spectrum of Ac-His-Lys(4DMN)-His-OH (AcHKH).
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Figure $2.62: "H NMR spectrum of Ac-His-Lys(4DMN)-His-NH, (AcHK?H-NH>) in D-O
(pH 4.5).
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Figure $2.63: '*C NMR spectrum of Ac-His-Lys(4DMN)-His-NH. (AcHKYH-NH,) in D,O

(pH 4.5).
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Figure S2.64: COSY NMR spectrum of Ac-His-Lys(4DMN)-His-NH. (AcHKYH-NH,) in
D,O (pH 4.5).
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Figure $2.65: HSQC NMR spectrum of Ac-His-Lys(4DMN)-His-NH, (AcHK?H-NH>) in
D,O (pH 4.5).
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Figure $2.66: HMBC NMR spectrum of Ac-His-Lys(4DMN)-His-NH, (AcHK?H-NH>) in

D,O (pH 4.5).
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Figure S$2.67: ESI mass spectrum of Ac-His-Lys(4DMN)-His-NH; (AcHK?H-NH,).
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Figure S2.68: '"H NMR spectrum of Ac-His-Lys(Coum)-His-Lys-NH, (AcHKHK) in D,O

(pH 7.4).
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Figure S2.69: 3C NMR spectrum of Ac-His-Lys(Coum)-His-Lys-NH (AcHKHK) in D.O
(pH 7.4).
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Figure S2.70: COSY NMR spectrum of Ac-His-Lys(Coum)-His-Lys-NH, (AcHKHK) in
D0 (pH 7.4).
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Figure S2.71: HSQC NMR spectrum of Ac-His-Lys(Coum)-His-Lys-NH (AcHKHK) in
D20 (pH 7.4).
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Figure S2.72: HMBC NMR spectrum of Ac-His-Lys(Coum)-His-Lys-NH (AcHKHK) in
D0 (pH 7.4).
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Figure S2.73: ESI mass spectrum of Ac-His-Lys(Coum)-His-Lys-NH, (AcHKHK).
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Figure S2.74: "H NMR spectrum of Ac-His-Lys(4DMN)-His-Lys-NH (AcHK?HK) in D,O

(pH 7.4).
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Figure $2.75: *C NMR spectrum of Ac-His-Lys(4DMN)-His-Lys-NH. (AcHKHK) in D-O

(pH 7.4).
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Figure $2.76: COSY NMR spectrum of Ac-His-Lys(4DMN)-His-Lys-NH, (AcHKIHK) in

D20 (pH 7.4).
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Figure $2.77: HSQC NMR spectrum of Ac-His-Lys(4DMN)-His-Lys-NH, (AcHK?HK) in
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Figure $2.78: HMBC NMR spectrum of Ac-His-Lys(4DMN)-His-Lys-NH, (AcHK?HK) in

D20 (pH 7.4).
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Figure $2.79: ESI mass spectrum of Ac-His-Lys(4DMN)-His-Lys-NH. (AcHK?HK).
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