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1 Caracteritzacié dels productes d'hidrocarboxilacio de

substrats nitrogenats

1.1 Acid 3-ciano-2-metilpropanoic (A2p) i acid 4-cianobutanoic (A2y), barreja

amb proporcié 82:18.

"H-RMN (250 MHz, rt, CDCl3): CO,H

+1.435
\1.406

r T T T T T T T T T T T T T T T T
10.0 9.5 9.0 85 8.0 7.5 7.0 65 6.0 55 5.0 4.5 4.0 35 30 25 20
(ppm)

-

Ampliacié de la zona 6 2.30 — 3.10:

o~ N O O o o - 0 — © < (o] [(e]
{Te] - g — ~ o — O) 0 © - (oo} w
o © N~ N~ K OO VLY © v <

11 i) N A I

T T T
o™ 2] »
- - -
: : ; . ' : : : : ; . . . : . ;
310 3.05 3.00 295 2.90 285 2.80 275 : 2 n} 265 2,60 2.55 2.50 245 240 235
opm,
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Simulacioé de I'espectre anterior (barreja A1p i A1y amb proporcié 82:18) utilitzant el
programa gMNR 4.0:

AAAJJ*‘.JA.LLJJLkLlJ i .
e e o

| | e S A

f ' T f f l f T T
3.250 3.000 2.750 2.500 2.250 2.000 1.750 1.500 1.250 1.000 0.750

‘VW'_YV'TrnWH' vy [

e e e e e e e e
S s s s s Sy B T T T T T T

3.000 2.950 2.900 2.850 2.800 2.750 2.700 2.650 2.600 2.550 2.500 2.450

NC

d NC” " CO,H
CO,H

Acid 3-ciano-2-metilpropanoic Acid 4-cianobutanoic

ol
["

Acid 3-ciano-2-metilpropanoic:

Nucli n S) J1 J2 J3
1 1H 3 1.421

met



2 1H 1 2.881 7.25
c Jmc
3 1H 1 2.691 0.00 5.73
a Jam Jac
4 1H 1 2.573 0.00 7.25 16.76
b Jbm Jbc Jba
Acid 4-cianobutanoic:
Nucli n o) J1 J2
1 1H 2.567
alfa
2 1H 2 2.001 7.25
beta Jbeal
3 1H 2 2.485 0.00 7.00
gamma Jgaal Jgabe
13C{'H}-RMN (63 MHz, rt, CDCI3):
o0 1o e ©N® OO TNO TN O
= e NN~ © CUVWVWNSOOCO
ey = LY REZT ST
| £ |
260 1;0 1;0 1'70 7‘60 1;0 7:50 1.:40 1‘20 1;0 §0 ;0 6‘0 4‘0 3’0 20 1‘0

100
(ppm)
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13C{'H} RMN DEPT 135 (63 MHz, rt, CDCls):

Parimetro Valor

~ Ao DO ODN ©Ww «—om
g | Py TN OW W ON
1 Data Fie Name 1 Users] el Documents/ UAB/ RMN o v nuTTn @ NN
Archivel ¢54_a/ 1/ fid « ™ NANANANN e =
2 e o I~ Y e i
3 Soert o®
4 Temperatire 3022
5 Puke Sequence 230
6 Namber df Scans 16
7 Acqustion Date 2006-11-04700:51:00

8 Spectrometer Frequency 250.16

9 Nclews H

J \_ .JL_“
) el T n
o © TN  © =}
o © co® (=}
™o - O ©
r T T T T T T T T T T T T T T T T T T T 1
10.0 95 9.0 85 8.0 7.5 7.0 6.5 6.0 55 {5.0) 4.5 4.0 35 30 25 20 1.5 1.0 0.5 0.6
ppm)

1.2 3-ciano-3-metilpropanoat de metil (A2gMe) i 4-cianobutanoat de metil

(A2yMe), barreja amb proporci6 82:18.
0]

NC o~ NC\/\)LO/

"H RMN (250 MHz, rt, CDCl):

DI, O
Parametro Valor 3 l‘(’)’ g g 8 “9 (‘g (‘g
1 Data Fle Name (‘:v:;n:}’.y-.‘hl:n—ﬂ‘ UABY RMNY Archives \— N gt —"
2 Tee 3022 !
3 Sohert on
4 Temperatare 2992
S Pusse Sequerce 135

& Number of Scans

7 Acqusiion Date 21T11:58:00

8 Spectrometer Frequency 90,55

9 Nuias

T . B ' : ‘ . s
200 190 180 170 160 150 140 130 120 110 (100) 90 80 70 60 50 40 30 20 10 0
(ppm
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Ampliacié de la zona 6 2.15 — 2.95:

—2.794
~2.766
—2.737
2712
—2.684
—2.656
~2616
~2.592

—2.549
—2.525
—2.498
—2.469

—2.431
—2.402
—2.329

T T T
< = v
S S @
- - -
T T T T T T T T T T T T T T T T
295 2.90 285 2.80 275 270 265 2.60 2.55 250 245 240 235 230 225 220
(ppm)
13C{'H} RMN (63 MHz, rt, CDCla):
o N
SN RS p— Var -0 o N oo
[ i = | DutaFieMame /Users af Documerts/ AR/ a5 2 8 Lo
1~ - RMN/ Archive/ ¢54_a/ 13/ fd — A |
2 Toe 54a
3 Sokert e
4 Temperatue 3022
5 Pube Sequence 29330 !
6 Number of Scarss 80 (
7 Acqistion Date 2006-1104100:53:00
8 Spectrometer Frequercy 62,90 |
9 Muckes 13¢

T T T T T T T T T T

200 19 10 170 160 150 #4010 120 0 10 90 80 70 6 0 4 30 220 10 0
ppm,
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13C{"H} RMN DEPT 135 (63 MHz, rt, CDCl3):

Pasimetro Vakr o

1 Data Fle Name Users/ ar¥ Documents/ UAS/
RMN/ Archivef ¢S4_a/ 135/1d ]/

\

5
5
\35.8
\31.9
—20.7
16.3
16.2

2 Tee 542
3 Sohert ()
4 Tomperae 3022
5 Puse Soqurce
& Number of Scans
7 Acqistion Date 04100:57:00
8 Spectrameter
Frequency
9 N 13

200 190 180 170 160 150 140 130 120 110 (100) 90 80 70 60 50 40 30 20 10
lopm

1.3 Sal d'isotiouroni de I'acid 4-cianobutanoic 0 NH
Nc\/\)Lo- H3ﬁ S

"H RMN (360 Mhz, rt, Acetona-ds):

ONOW - O NN TN IS~ o o O 0 W O M~ NOOTONNNNN
NNODOONOWOUST ™~ O DI O © M~ O O O OUOUWOUITODNWOM
SISm0 o0o0onnaNN = ODOHINN OCOCOCORBVVX
L e e e el B D D el e < < NANNNN NANNANN™ ™ ™ v~
o vl ok ol — 55 S S| ——
Pacimetro Valor
1 Data Fie Name Users/ o Documerts/ UABY ]
RMA/ Archivel c27_abkt360V 1/ fid
2 Tee @7_at360
3 Sowert a3
4 Tomperatre 301.2
5 Puse Sequence 30
6 Number of Scars 64
7 Acqiskion Date 200607-13714:44,00
8 Spectrometer 360.13
Frequency
9 Ncks "
|
e
Y L A B T
Mo ~ o m N
S S S =S 9
N ™ (3] NN ~N
r T T T T T T T T T T T T T T T T T T T 1

10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55
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1.4 3-ciano-2-metilpropanoat de benzil (A2Bn) o

H RMN (360 Mhz, rt, CDCla):

Parkmetro Vakr
| DutaFetame ) Users/ o Dexuments/ UAB/ hont 0, SIRGREG . - o
RMN/ Archivel 60_L360/ 3/ fd (2] - nuETTON® D00
2 e £0_1360 ’T ‘? NN AN (T‘ i i
3 Sohert on " -
& Temperatire 992

5 PseSeqence 230
6 Nmberdl Scns 8

7 Acgistion Dite 2006-11-21710:21:00
8 Spectrometer 360.13

Froquency
9 Nk ™

12,054
2.00/
S12.09]

©
(o)
©
o
©
(o)
@
o
~
[
~
o
o
(o)
o
o
(2]
(2]
o
o
EN
o
&
o
w
«»
w
o
()
(2]
N

Ampliacié de la zona § 2.35 — 3.05:

o oo ~ I~ OYTTTT
o ® K~ DI~ 0 M~ o= D
o ©® oMo SRR RN
oo o o oo e
DR PP R IP TP

2.05+
2.00+
2.09+4

T T

. . ; ; . : ; ; : . : ; : . r
275 270 265 260 255 250 245 240 235 230 2.25( zjzo 215 210 205 200 195
ppm)

T T

T T T
190 185 180 175 170
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(o}
NC (0)
13C{'H} RMN (90 MHz, rt, CDCls):
wn
S o ; z Pardnetr Valr ] o~ 0N
t (:_) ?_l T |t cwtaename  Users! onf Documerts/ UABY 8 g 8 ‘tg
| | L 51 R“vM Archivel c60_L360/ 13/ fid I f !
2 Tee 60,1360
3 Sohert o
4 Torperatue 992
5 Pubse Sequence 23930
6 Number of Scars 140
7 Acqustion Date 2006-11-21710:10:00
8 Spectrometer %055
Frequency
9 Nios 13C
' |
|
|
|
r T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 40 30 20 10
(ppm)
o
NC o
13C{'H} RMN DEPT 135 (90 MHz, rt, CDCls):
N O
Parimetro Vakr ; © © © ~N 0 o
1 Data Fle Name: / Users! ar¥ Dacuments/ UAB/ RMN/ Aschive N NN o o o ©
<60_L380/ 135/ fd “\:}‘/‘T «l) (? (\IJ ~|—
2 THe €60_1360
3 Sokert o !
4 Temperature 2082
5 Puse Sequence dept135
6 Number of Scams 80
7 hcqistion Date 2006-11-21T10:16:00
8 Spectrometer Frequency 90.55
9 Muckess 13¢
|
\ I
1
r T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 70 40 30 20 10

10

(ppm)
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HRMS (ESI+): 0
Y

Analysis Info Acquisition Date  29/11/2006 12:27:368
Analysis Name  D:\temp\28-11-06-000010.D
Method QTOF-FI2-ESIpos-100-600-focusoff_SAQ.m Operator SAQ
Sample Name Instrument / Ser# micrOTOF-Q 28
Comment C56-aR (6EM302-1) // ESI+. D6 ca 2ppm en MeOH. I/ O. VALLCORBA.
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulzer 208Bar
Focus Net active Set Capilary 4500 V Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offsat 500V Set Dry Gas 7.0 Umin
Scan End 900 m/z Set Collision Cell RF 1450 Vpo Set Divert Valve Waste

NS, 0.2-0.3min #(10-20))

# miz | 1%
1 226.0836 109834 100.0
226.0836 2 2270884 12771 116

3 228.0907 1332 12

227.0884
A
~ VAN
Sum Formula  Sigma m/z  Err [ppm] Mean Err [ppm]  Err [mDa] rdb NRule e
CBHON7Nat 0002 2260812 -10.90 <1215 246 750 ok even
C8H12N304 0003 2260822 617 -7.18 -140 5% ok even
C10H8N7 0011 2260836 026 -1.69 006 1050 ok even
C12H13N1Na102 0011 2260838 o3 014 022 650 ok even
Intens. | C12H13N1Na102 22609
| Distribucio isotopica teorica previst
1004 226.0833 = m/z | 1%
1 226.0838 100 1000
. 2 2270872 13 130
3 225.0906 1 038
80
604
404
20
2270872
0 : - - - :
224 25 26 27 228 229 miz

11
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1.6 4-cianobutanoat de benzil (A2yBn)

"H RMN (360 MHz, rt, CDCl3):

Parimetro Vakor
1 Duta Fie Name 1 Users/ o Documents/ UAB/ RMN/ E 8 8 g g g 8 g IQ ,IB ("-) 1°— 8 8
Aschived ¢56_R360/ 4/ 1d Q T cocooor\m _IDI.DIOIO QQ
2T 56_R360 ~ w aNaNaNNNNNNNN -
; l
3 Sohert om l I W ‘/
4 Temperature 298.2
5 Puse Sequence 2930
6 Number of Scas 1%
7 Acqustion Dte 2006-11-217T10:57:00
8 Spectrometer Frequercy 360.13
9 Noios AL
i
JL L m Lol
o o) o) p ottabel, T
D o O~ O N
© S ® 095 S
bl o~ P P
10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 30 25 20 1.5 1.0 05
(ppm)
Ampliacié de la zona 6 1.70 — 2.75:
© O W ® o O n 0 W I~ - O
O W ©O© ¥ N O o w g ~ o [ 3 B =
S ® ® ® O ® ~ o © o I R
N N N N NN N N o N N N N N
B S Y R 5 T A T i (I | | | |
{
1
|
T
o
S
=
3.00 296 260 256 252 248 244 240

12
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13C{'H} RMN (90 MHz, rt, CDCls):

N~

(o]

~ e | @ie s s - o ® ©
~ e} N -~ 1 Data Fle Name / Users! ord Documents/ UAB/ ~ Lo} o o
- & b o o RAMN Archive ¢56_R360/ © © AN
| | = | 13/t | | 8|
2 Tie ¢56_R360
3 Sohert on
4 Tmprtse 2082
S PuseSequrce 230
6 Numberd S 160
7 Acgastion Date 20061 1.21T10:45:00
8 Sectrometer 90,55
Frequency
9 Nl 13C
! ]
|
1 ! |
L}
r T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 70 40 20 10
(ppm)
(0]
NC\/\)L o
13C{'H} RMN DEPT 135 (90 MHz, rt, CDCls):
Parsner Var ~w o
1 Data Fie Name iL‘AL‘mLD,K‘{rM“UAW“KN‘ g a g ::' g g g
rchwel ¢56_A360/ 1351 it - © ™ R
2 Tee €56_R350 2 | | I
3 Sohert s i
& Temperatre 208.2
5 Pubse Sequrce 135
6 Mmbod S 80
7 Acquston Date 2006-11-217T10:51:00
8 Spectrometer Freqaency 90.55
9 Nuhes 13¢
]
|
I
r T T T T T T T T T T T T T T T T
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o

HRMS (ESI+): NcNLO/\@

Analysis Info Acquisition Date  29/11/2006 11:39:08
Analysis Name  D:\temp\29-11-06-000004.D

Method QTOF-FI2-ESlIpos-100-600-focusoff_SAQ.m Operator SAQ

Sample Name Instrument / Ser# micrOTOF-Q 28
Comment C60-aL (6EM302-2) // ESi+. Do ca 2ppm en MeOH_ #/ O. VALLCORBA.

Acquisition Par t

Source Type ESI lon Polarity Positive Set Nebulizer 20 Bar
Focus Nct active Set Capillary 4500V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 7.0 Umin
Scan End 900 mz Set Collision Cell RF 145.0 Vpp Set Divert Valve Waste

+MS, 0.2-0 4min #(11-26)|
# miz | 1%

1 2260840 59225 1000

2 2270886 7326 124
226.0840

227.0886
A =

Sum Formula  Sigma m/z__ Err [ppm] Mean Err [ppm]  Emr [mDa] rdb N Rule e
C10H8N7 0008 2260836 -1.91 EXT] 043 1050 ok even
C12H13N1Na102 0010 2260838 0867 -1.35 015 850 ok even
C9H12N304 0011 2260822 782 87 -1.77 550 ok even
C14H12N102 0021 2260863 997 RS 225 950 ok even
Intens. | C12H13N1Na102 22608
| Distribucio isotopica tedrica previst
1004 226.0838
= miz | 1%
1 1 226.0838 100 100.0
a0 2 2270872 12 130
604
404
20
227.0872
0 T T T T T
224 225 26 27 228 229 mz
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3 Espectroscopia de masses (SIM) dels productes A2yBn i
A28Bn

A la taula a continuacié (taula A-1) es mostren les abundancies absolutes per pes
molecular de cada parella de productes de reaccié. Es mostra el niumero d'experiment
(Exp), si es tracta de I'éster ramificat (A23Bn) o el lineal (A2yBn) i I'abundancia per cada
pic de massa (M(X), on X és el pes molecular). Aquestes dades han estat enregistrades
per GC-MS mitjancant la técnica Single lon Monitoring (SIM) utilitzant el rang 200 — 210

com a zona d'observacio.

Taula A-1. Resultats dels CG-MS SIM pels productes de deuteriocarboxilacié del cianur d’al-lil.

Exp  Ester M(202) M(203) M(204) M(205) M(206) M(207)  M(208)

. A2BBn 17 1000 135 12 1 0 0
A2yBn 7 1000 135 12 1 1 0

A23Bn 10 582 1000 423 97 13 1

" A2yBn ® 621 1000 463 109 15 2
A2(3Bn 5 257 1000 662 218 28 3

10 A2yBn 3 283 1000 602 182 23 2
A23Bn 4 230 1000 310 49 6 1

" A2yBn 2 269 1000 309 47 6 1
A23Bn 5 297 1000 179 23 3 0

# A2yBn 2 312 1000 168 19 3 1
A2BBn 3 187 1000 382 85 12 2

o A2yBn 2 220 1000 219 30 4 1
A23Bn 5 257 1000 150 16 2 0

¥ A2yBn 2 278 1000 143 15 3 0

3.1 Calcul del grau d'incorporacié de deuteri

Amb aquestes dades s'ha calculat el grau de deuteracié per cadascun dels productes.
Anomenarem als isotopomers segons el nombre d'atoms de deuteri incorporat com a dn,
on n indica aquest nombre. El pes molecular dels ésters no deuterats és de M = 203, i
aquest pes augmentara en una unitat per cada deuteri incorporat. No obstant, cal
destacar que els pics M+1, M+2, M+n, no provenen Unicament degut a la incorporacié de
deuteri sind6 que també afecta la quantitat de '3C natural a la molecula. Als acids

15
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estudiats, degut a que no tenen un nombre massa elevat de carbonis, I'efecte del 13C
natural és despreciable a partir de valors superiors a M+2.

A partir de la mostra no deuterada ebzB s'obté la distribucié isotdpica natural del
producte (preséncia '3C), i es pot calcular la relacié entre un pic M i un pic M+1 i M+2. En
aquest estudi, etiquetarem aquestes relacions com a k1 i k2, que correspondran a:

M) _1(204) _ e L _lM+2)_ 1(205)

- - =0.012
"TOM)  1(203) 27 (M) 1(203)

Seguidament ja es poden calcular les quantitats de d0, d1 i d2 com:
I(M)=Q(d0)
I(M +1)=I(M)- k, +Q(d")
I(M+2)=I(M)-k, +I(M+1)-k +Q(d2)

Aixi, s'obtenen les quantitats de producte sense incorporacioé de deuteri (Q(d0)), amb
la incorporacio d'un sol deuteri (Q(d1)) i amb la incorporaci6 de dos deuteris (Q(d2)), que
es poden normalitzar i expressar com un percentatge. La incorporacié de dos deuteris és
la maxima que s'observa als acids estudiats perd seguiria analogament el mateix
raonament per calcular productes amb major deuteracié. També es pot calcular el grau de

deuteracié (que expressarem com a d ) com la mesura de mols de deuteri per mol de

producte:

%d1+2- (O/od2)
100

d=

Els graus de deuteracié obtinguts sén:

Exp. 11 PPhs, DCI, PIPd=2, 60 bar CO, 80 °C (Ca= 96%)
A2[3Bn (84%) A2yBn (16%)
a0= 32,62 % 33,43 %
o= 51,64 % 49,32 %
6= 15,75 % 17,25 %
d - 0.83 0.84
Exp. 16 PPhs, pTsOD, PIPd=2, 60 bar CO, 80 °C (Ca= 95%)
A2[3Bn (76%) A2yBn (24%)
a= 14,72 % 16,57 %
o= 55,28 % 56,30 %
2= 30,00 % 27,14 %
d = 115 110

16



Annex

PPhs, LiCl, PIPd=2, 60 bar CO, 80 °C (Ca= 51%)

A2(Bn (81%) A2yBn (19%)
0= 16,77 % 19,17 %
d1= 70,66 % 68,67 %
d2= 12,56 % 12,17 %
d- 0.96 0.93

Exp. 24 DPEphos, pTsOD, P/Pd=2, 60 bar CO, 100 °C (Ca= 86%)
s A2BBn (11%) A2yBn (89%)
d0= 22,89 % 24,02 %
d1= 73,99 % 73,73 %
d2= 3,12% 2,25%
d- 0.80 0.78
Exo. 27 DPEphos, DCI, P/Pd=2, 60 bar CO, 100 °C (Ca= 70%)
b A26Bn (6%) A2yBn (94%)
d0= 13,30 % 17,30 %
d1= 69,30 % 76,30 %
d2= 17,40 % 6,40 %
d- 0.95 0.89
Exp. 30 DPEphos, no acid, P/Pd=2, 60 bar CO, 100 °C (Ca= 68%)
i A2[Bn (26%) A2yBn (74%)
do= 20,82 % 22,33 %
d1= 78,21% 77,30 %
d2= 0,97 % 037 %
d-= 0,80 078

17
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4 Espectres de 2H RMN dels productes A2yBn i A28Bn

Les quantitats afegides de producte i patré a cada tub de RMN es mostren a la taula a
continuacié (taula A-2). Les dades més importants que serveixen per la posterior
quantificacioé sén els mmol d'acenafté-dio (a-d1o) i els mmol d'éster afegits. Amb aquestes
dades i la integral de I'espectre es pot obtenir la relacié integral/deuteri i quantificar en
valor absolut el nombre de deuteris exactes en cada posicidé de la molécula. A la taula es
mostra I'experiment i producte als quals correspon cada fila i la quantitat de deuteri que
conté l'éster afegit, que només s'utilitza per saber la quantitat aproximada d'acenaftée-dio
que hem d'afegir per no provocar una gran diferéncia d'intensitats entre producte i patré
en el futur espectre de ressonancia. Aquesta quantitat s'ha obtingut multiplicant la
quantitat estequiomeétrica del patré (considerant els 4 deuteris alquilics) per un factor de

0.8 (es mostren els valors de pes reals, per aixod la relacid no és exacta).

Taula A-2. Quantitats afegides a la preparacio dels tubs per 2H-RMN.

Exp  producte g (MS) mgéster o e“;'t‘;‘r"(M[;) e r:_':,;' '“’:f’c'h:[’"
A2yBn 0.839 95.1 0.469 0.373 12.2 0.074 0.297
" A2B3Bn 0.831 100.8 0.497 0.392 12.9 0.079 0.314
A2yBn 1.106 94.2 0.464 0.487 15.5 0.094 0.377
1 A2B3Bn 1.153 95.7 0.471 0.516 15.9 0.097 0.387
A2yBn 0.930 39.0 0.192 0.170 5.6 0.034 0.136
" A2(3Bn 0.959 99.6 0.491 0.446 14.6 0.089 0.355
A2yBn 0.782 95.6 0.471 0.350 1.7 0.071 0.285
“ A2B3Bn 0.802 89.5 0.441 0.336 10.8 0.066 0.263
A2yBn 0.951 96.7 0.476 0.430 134 0.082 0.326
7 A2(3Bn 0.891 47.0 0.232 0.196 6.1 0.037 0.149
A2yBn 0.780 99.9 0.492 0.365 1.9 0.072 0.290
¥ A2B3Bn 0.802 99.9 0.492 0.375 12.3 0.075 0.299

Es mostren els mg d'ester que s'han afegit a cada tub i 'estimacié dels mmol de deuteri que conté (a partir del MS-SIM) i aixi
poder afegir una quantitat d'acenafté que contingui una proporcié de deuteri aproximadament 0.8 vegades la del éster.

A continuacié es mostren els espectres de 2H-RMN (registrats a 77 MHz) superposats
amb la simulacié dels mateixos mitjangant el programa gNMR v5.0.A2 Es mostren
ordenats per reacci6é catalitica, amb I'espectre de I'éster lineal i del ramificat per cada

reaccio.
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1 2734 5 6

Exp 11 (92.2% de A2yBn per GC)

Pic 1
6=3.410,w=4.73 Hz, Integral Simulada = 1.000
Integral Experim. =1.000

Pic 3
6=2.549, w=5.93 Hz, Integral Simulada = 0.644
Integral Experim. = 0.661

Pic 5
0=2.004, w=599 Hz, Integral Simulada =0.732
Integral Experim. =0.714

Pic 6
6=1.396, w=4.80 Hz, Integral Simulada = 0.034
Integral Experim. =0.035

4000 3.500:  3.000 : 2.000 1.500:  1.000

Exp 11 (99.6% de A23Bn per GC)

Pic 1
6=3.410,w=2.75Hz, Integral Simulada = 1.000
Integral Experim. = 1.000

Pic 6
6=1.413, w=4.60 Hz, Integral Simulada = 1.330
Integral Experim. =1.324

0 2000 1500  1.000

s i i —

4000 3500  3.000:

Exp 16 (93.3% de A2yBn per GC)

Pic 1
6=3.410, w=2.80 Hz, Intensidad per Simulacion = 1.000
Intensidad per Integracion = 1.000
Pic 3
0=2.546, w=3.92 Hz, Integral Simulada = 0.580
Integral Experim. = 0.587

Pic5
6=2.001, w=4.50 Hz, Integral Simulada = 0.835
Integral Experim. =0.816
Pic 6
: : g 6=1.410, w=4.80 Hz, Integral Simulada = 0.042
‘ ‘ 06 2000 1‘5(‘)05 1,000 Integral Experim. = 0.046

4000 35000  3.000 :

Exp 16 (98.3% de A2BBn per GC)

Pic 1
6=13.410, w=2.83 Hz, Integral Simulada = 1.000
Integral Experim. =1.000

Pic 6
6=1.407, w=4.60 Hz, Integral Simulada = 1.450
Integral Experim. =1.412

[ 1 [ . ] [ . [ \‘
0 2000 1500 1.000

\\\\‘\\\\‘f\\\\‘\f\

4000 3500  3.000:
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1 2734

5

L 2 A

4000 3500  3.000 2500 2000  1.500  1.000
HH‘HH‘@H“‘;H;‘;‘;‘H\i””‘EH\‘HH
4000 3500  3.000 2500 2000 150  1.000
e el SN S ——
4.000 3500 3.000: (2500 2.600 1.500 1.000
T T L A

4.000 ‘2 2000 1.000

20

3500  3.000

500

1.500

Exp 17 (75.8% de A2yBn per GC)

Pic 1
6= 3.410, w= 2.66 Hz,

Pic 3
6=2.582, w=2.56 Hz,

Pic 5
6=2.018, w=4.41 Hz,

Pic 6
6=1.417 ,w=3.93 Hz,

Integral Simulada = 1.000
Integral Experim. =1.000

Integral Simulada = 0.203
Integral Experim. =0.231

Integral Simulada = 0.881
Integral Experim. =0.826

Integral Simulada = 0.192
Integral Experim. =0.202

Exp 17 (99.4% de A2BBn per GC)

Pic 1
6=3.410, w=2.72 Hz,

Pic 6
6=1.420, w=4.30 Hz,

Integral Simulada = 1.000
Integral Experim. = 1.000

Integral Simulada = 1.300
Integral Experim. = 1.381

Exp 24 (98.0% de A2yBn per GC)

Pic 1
6=3.410, w=2.67 Hz,

Pic 3
8= 2.561, w=4.60 Hz,

Pic 5

6=2.0097, w=4.26 Hz,

Integral Simulada = 1.000
Integral Experim. = 1.000

Integral Simulada = 0.065
Integral Experim. =0.044

Integral Simulada = 1.290
Integral Experim. =1.228

Exp 24 (95.7% de A2BBn per GC)

Pic 1
6=3.410, w=2.66 Hz,

Pic 2
6= 2.880, w=3.00 Hz,

Pic 5
6=2.012, w=4.50 Hz,

Pic 6
8=1.423 ,w=4.26 Hz,

Integral Simulada = 1.000
Integral Experim. =1.000

Integral Simulada = 0.025
Integral Experim. =0.018

Integral Simulada = 0.065
Integral Experim. =0.047

Integral Simulada = 1.100
Integral Experim. =1.023
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1 2734 5 6

L B L 0 1 s - e B
T 7 RN b [ T

4000 3500  3.000 2500 2000 1500  1.000

B L i e o A e
4.000 3.500 3.000 :2:500 2.000 1.500 1.000

e e

4.000 3.500 3.000: 12500 2.000 1.500 1.000

I S B e e :
4000 3500  3.000 (25500 2000  1.500  1.000

Exp 27 (98.7% de A2yBn per GC)

Pic 1
6= 3.410, w=2.60 Hz,

Pic 3
8= 2.551, w=4.60 Hz,

Pic4
0=2.442, w=4.27 Hz,

Pic 5
6= 2.005, w=4.26 Hz,

Integral Simulada = 1.000
Integral Experim. =1.000

Integral Simulada = 0.085
Integral Experim. = 0.064

Integral Simulada = 0.040
Integral Experim. = 0.041

Integral Simulada = 1.301
Integral Experim. =1.185

Exp 27 (17.0% de A2BBn per GC)

Pic 1
8=3.410, w=2.45Hz,

Pic 3
6=2.563, w=4.60 Hz,

Pic 4
8=2.455, w=4.27 Hz,

Pic 5
8=2.014, w=4.11Hz,

Pic 6
5=1.419, w=4.00 Hz,

Integral Simulada = 1.000
Integral Experim. = 1.000

Integral Simulada = 0.085
Integral Experim. = 0.068

Integral Simulada = 0.040
Integral Experim. = 0.026

Integral Simulada = 0.967
Integral Experim. =0.971

Integral Simulada = 0.228
Integral Experim. = 0.229

Exp 30 (95.6% de A2yBn per GC)

Pic 1
6=3.410, w=2.84 Hz,

Pic5
0=2.007, w=4.52 Hz,

Pic 6
6=1.422, w=4.00 Hz,

Integral Simulada = 1.000
Integral Experim. =1.000

Integral Simulada = 1.290
Integral Experim. = 1.282

Integral Simulada = 0.040
Integral Experim. =0.038

Exp 30 (99.0% de A2BBn per GC)

Pic 1
6=3.410, w=2.71 Hz,

Pic 6
8=1.424, w=4.30 Hz,

Integral Simulada = 1.000
Integral Experim. =1.000

Integral Simulada = 1.300
Integral Experim. =1.287
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Com es pot observar, de cadascun dels pics es déna informacié del desplacament
quimic, de l'amplada del pic (extreta de la simulacié) i de la integral experimental
mitjangant el programa d'edicio d'espectres TopSpin de Bruker, i I'obtinguda a la simulacié
mitjancant el programa gNMR v4.0 (integral simulada).

Per l'assignacio dels pics observats, el desplagcament quimic dels deuteris coincideix
amb el desplagament quimic dels protons als espectres 'H-RMN dels productes no
deuterats. En consequéncia, l'assignacié dels pics 1-7 dels espectres 2H-RMN és la
seguent:

7 6
2
NC/Y
CO,Bn
Acenafteé-dio 4-cianobutanoat de benzil  3-ciano-2-metilpropanoat de benzil
(A2yBn) (A23Bn)

Els deuteris aromatics de l'acenafté-dio també donen senyal als espectres (3 senyals a

6 =7.681, 7.525 i 7.368) perd han quedat fora del rang mostrat als espectres anteriors

degut a que no s'han utilitzat per la quantificacio.

A continuacié s'exposa una taula resum de la deuteracid (taula A-3). A la taula es
mostra la integraci6 total dels deuteris dels ésters (tant amb les dades experimentals com
amb les provinents de les simulacions, expressades com integral exp i integral sim), que

ens permet calcular el grau de deuteracié mitiangant RMN (d RMN exp i d RMN sim). Si
es comparen els valors de d obtinguts amb les dades experimentals i simulades (Aa

RMN sim-exp) s'observa que no difereixen gaire ja que la integracid als espectres
experimentals de deuteri era molt neta (sense solapament de pics). Si s'agafa la

integraci® experimental i es compara amb els valors de d obtinguts a partir de

l'espectroscopia de masses (Ad MS-RMNexp), s'observa que la diferéncia és minima,

indicant que ambdds métodes son quantitatius.
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Taula A-3. Resum de la quantificacié dels espectres de 2H.

=0 EEED Ol 21::2' r?t::s I(‘::te‘ffr(atl(j:; (RM: exp) (RM:sim) i:ntn):l: i;IN'(\:xsp
 AzBn 08382 1410 1410 0804 0894 0000  -0.056
" A2BBn 08314 1324 1330 0837  0.841 0004  -0.006
A2Bn 11058 1449 1457 1478 1185 0006 0073
" apen 1528 1412 1.450 1159 1.191 0031 -0.007
A2Bn 09301 1259 1275 0893 0905 0011 0037
" apen  ogs 1381 1,300 1000 0942 0059 0043
A2Bn 07823 1272 1.355 0769 0820  0.050 0013
“ ppEn 0803 1088 1190 0649 0710  0.061 0.153
A2Bn 0951 1290 1426 0884 0976  0.093 0.067
7 papEn 0891 1294 1320 0830 0846 0016 0.061
A2Bn 07804 1320 1330 0777 0783 0.006 0.003
O ppEn 0s0t5s 1287 1,300 0783 0791 0.008 0018

Es mostren les intensitats dels espectres experimentals per integracid i la intensitat obtinguda de la simulacié, ambdues com la
suma dels pics de I'ester. A partir de les intensitats i dels mmol (taula A-2) es calculen els graus de deuteracio i les diferéncies
entre els valors obtinguts (integraci6 experimental, intensitat simulada, MS-SIM)

S'observa incorporacio significativa de deuteri a la posicio 6 de A2pBn i a les posicions

315 de A2yBn. A la taula A-4 es presenten els graus de deuteracié a aquestes posicions.

Al integrar el pic 1 del patré6 com a valor de referéncia 1.00, es pot obtenir directament el

valor de mmol de D per unitat d'integracié a partir dels mmol d'acenafté-dio considerant

que treballem amb els 4 deuteris alquilics. A la taula, els mmol d'éster es refereixen

solament al producte d'interes (A23Bn o A1yBn) pel que s'estudia la deuteracio, per aixd

s'han corregit els mmol totals que hem afegit per pesada al tub segons les pureses

determinades per GC.
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Taula A-4. Graus de deuteracié per posicio a la molécula.

Exp  producte 2:::: m:: I1D pi 2 pii 3 piccl: 4 pict’: 5 piz 6 ps; 7
AyBn 0432 0207 0454 - 0491

" Mpen o045 0314 : 0839
AyBn 0439 0377 0516 - 0720

Y BBn 0463 0,387 : 1479
AyBn 0146 0136 0215 - 0.769

T A BBn 0488 0355 : 1.004
AyBn 0462 0285 0028 - 0757

o BBn 0430 0263 0011 : 0626
AyBn 0470 0326 0045 0028 0.822

7 BBn 0039 0,149 : 0875
AyBn 0470 0290 . 0791

P BBn 0442 0299 : 0870

d posicié calculada com:

Integral experimental del pic - mmol D pic 1

mmol éster
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5 Caracteritzacio dels productes d’hidrocarboxilacié de

substrats vinilarénics i propenilarénics

5.1 Acid 2-fenilpropionic (A1a)

1H-RMN (500 MHz, rt, CDCls):

-1.619
\1,604

5.05- =

CO,H

F

=i e
N o
o S
-~ o«
9.0 85 8.0 7.5 7.0 6.5 6.0 55 50 45 4.0 35 20 1.5 1.0 0.5 0.0
(ppm)
13C{"H}-RMN (126 MHz, rt, CDCl3):
[+e] [} ~N O < 1
o @ O Pata Vi l < i
@ © NN N 1 Data Fle Name Users/ orl Occuments)/ UAS) ‘ v «©
o = NI RN/ Dewter! 27/ fd | ‘If 5
e Dese ‘
Sohvert a3
e Sequent RS ‘
Number of Scars 2 |
Acqustion Dat 200701-23116:09:35 ‘
i
|
|
| J
! M L L
200 190 180 170 160 150 140 130 120 110 {100} 90 80 70 60 40 30 20 10 0
ppm)
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5.2 Acid 3-fenilpropionic (A7p)

H-RMN (360 MHz, rt, CDCla):

CO,H

OO OONOD® Parimetro Vidor oONO ~e o
OO T MR N~NW T N O O TN
MOOHOONNN 1 Data Fle Name / Users) o Documerts) UABY RMN/ ooo M~~~
L S S ov_astyl-2/ 1/4d Ry o oo
) st ! 2 Toe | =
3 Soert
4 Temgenatue 2982
5 Pube Seqence 2630
6 Namber of Scare ‘
7 Acqistin Date 2009:11:13710:36:38
8 Spectromeses Frequency 360.13
9 Ncles AL
1
v 1 Y DRI
~ W O
> @ o
~ = 0
r T T T T T T T T T T T T T T T T T d
9.0 85 8.0 7.5 7.0 65 6.0 55 5.0 4.5 4.0 35 30 25 20 1.5 1.0 0.5 0.6
(ppm)
13C{'H}-RMN (91 MHz, rt, CDCla):
~ o~ ~ <0
o o @ © © Parimesso Vair I
N~ d N NN 2 n o
- - - - 1 Duta Fie Name 1 Users! o Docurmets! UABY RMN ov_sstyl-2/ 13/ fid ™ ™
| | N— 2 Te or_atyl2 |1
3 Sohert om
4 Tempeatize 2982
\ 5 Puse Seqence 2pgl0
& Number o Scars 0
7 Acquistion Date 2009-11-13T10:56:27
8 Spectrometer Frequency 90.55
9 Nucks 13
| |
I
1
M peesisddiniiema - il
r T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 y 100 90 80 70 60 50 40 30 20 10 0
(ppm)
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6 Espectroscopia de masses (SIM) dels acids Ao i A1p.

A les taules a continuacié es mostren les abundancies absolutes per pes molecular
tant pels productes d’hidrocarboxilacié de I'estiré (taula A-5), com per I'estiré sobrant a les
reaccions de baixa conversié (taula A-6). Es mostra el nimero d’experiment (Exp), de
quin producte es tracta, i I'abundancia per cada pic de massa (M(X), on X és el pes
molecular). Aquestes dades han estat enregistrades per GC-MS mitjangant la técnica
Single lon Monitoring (SIM) utilitzant el rang 90 — 120 com a zona d’observacio per I'estiré
i 140 — 164 per als productes de deuteriocarboxilacio.

Taula A-5. Resultats dels CG-MS SIM pels productes de deuteriocarboxilacio de I'estiré

Exp Prod.  M(150) M(151) M(152) M(153) M(154)

AMa 709 1000 366 108 14
7 A1B 559 1000 341 83 10
39 Ala 267 1000 775 103 15
40 Aa 421 1000 476 88 14
41 AMa 199 1000 635 81 10
42 Ma 1000 109 12 0 0

* Experiment no deuterat

Taula A-6. Resultats dels CG-MS SIM per I'estire sobrant a les reaccions de baixa conversio

Exp  M(101)  M(102)  M(103)  M(104)  M(105)  M(106)

39 9 80 476 1000 110 6
40 8 78 468 1000 163 15
42* 8 77 466 1000 89 3

* Experiment no deuterat

6.1 Calcul del grau d’incorporacié de deuteri

S’ha seguit exactament el mateix procediment de calcul pel grau d’incorporacié de
deuteri en aquests productes que el seguit pel cas del cianur d’al'lil (apartat 3.1 d’aquest
annex). La nomenclatura pels isotopdmers també és equivalent, del tipus dn, on n és el
nombre de deuteris incorporats per la molécula.

A partir de la mostra no deuterada (exp. 42) s'obté la distribucié isotopica natural
(preséncia '3C) dels acids productes i de I'estire, i aleshores es calcula la relacio entre el
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pic M i un pic M+1 i M+2. Etiquetarem aquestes relacions com a ki i k2, que

correspondran a:

Acids AlaiA1p: K = M*+1D_ (15T

M +2)  1(152)
(M) I(150) - B

27 (M) 1(150)

=0.109 k =0.012

Estire: K = (M*1)_ 1105

_M+2) _1152) _
M) 1(104) B h B

003
27 (M)~ 1(150)

=0.089 k

Aleshores ja es poden calcular les quantitats de d0, d1 i d2 com:
I(M) =Q(d0)
(M +1)=I(M) -k, +Q(d1)
(M +2)=I(M)-k, +I(M+1)-k, +Q(d2)

D’aquesta forma s'obtenen les quantitats de producte sense incorporacié de deuteri (Q
(d0)), amb la incorporacié d'un sol deuteri (Q(d1)) i amb la incorporacié de dos deuteris
(Q(d2)), que es poden normalitzar i expressar com a percentatge. La incorporacié de dos
deuteris és la maxima que s'observa als acids estudiats pero es seguiria analogament el
mateix raonament per calcular productes amb major deuteracié. També es pot calcular el

grau de deuteracié (d ) com la mesura de mols de deuteri per mol de producte:

%d1+ 2 (%d2)
100

d=

Graus de deuteracio obtinguts:

L=(S)-(-)-BINPO, [P}/[Pd]= 3, Pco= 60 bar, T= 100 °C (Ca= 76%)

Exp. 31
Ala (69%) A1B (31%) Estiré sobrant
do 37.711 % 32.44 %
d1 49.08 % 54.49 %
dz 13.22 % 13.07 %
d 0.75 0.80
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L=(S)-(-)-BINPO, [P}/[Pd]= 3, Pco= 60 bar, T= 50 °C (Ca= 2%)

Exp. 39
Ala (100%) A1p (0%) Estiré sobrant
do 14.05 % - 97.95 %
d1 51.08 % - 2.05%
d2 34.87 % - -
d 1.20 - 0.02
L=(S)-(-)-BINPO, [P]/[Pd]= 3, Pco= 15 bar, T= 50 °C (Ca= 5%)
Exp. 40
Ala (98%) A1 (2%) Estire sobrant
do 24.24 % - 93.1 %
d1 59.93 % - 6.90 %
d2 20.84 % - -
d 0.97 - 0.07
L=(S)-(-)-BINPO, [P]/[Pd]= 3, Pco= 60 bar, T= 80 °C (Ca= 41%)
Exp. 41
Ala (99%) A1B (1%) Estiré sobrant
do 11.70 % - -
d1 57.52 % - -
d2 30.78 % - -
d 1.18 - .
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7 Espectres de 2H-RMN dels productes d’hidrocarboxilacié A1a i
A1p

Les quantitats afegides de producte i patré a cada tub de RMN es mostren a la taula a
continuacié (taula A-7). Les dades més importants que serveixen per la posterior
quantificacié son els mmol d'acenafte-dio (a-d1o) i els mmol d’acid afegits. Amb aquestes
dades i la integral de I'espectre es pot obtenir la relacié integral/deuteri i quantificar en
valor absolut el nombre de deuteris exactes en cada posicidé de la molécula. A la taula es
mostra I'experiment i producte als quals correspon cada fila i la quantitat de deuteri que
conté Il'éster afegit, que només s'utilitza per saber la quantitat aproximada d'acenaftée-dio
que hem d'afegir per no provocar una gran diferéncia d'intensitats entre producte i patré
en el futur espectre de ressonancia. Aquesta quantitat s'ha obtingut multiplicant la
quantitat estequiomeétrica del patré (considerant els 4 deuteris alquilics) per un factor de
0.8 (es mostren els valors de pes reals, per aixo la relacidé no és exacta).

Taula A-7. Quantitats de producte i patro afegides a la preparacio dels tubs de 2H-RMN.

d . . mmol “D” mmol “D”
Exp prod. (MS) mgacid  mmol acid acid (MS) mg a-dio  mmol a-dio a-dho
41 Ala 1.18 107.9 0.718 0.848 30.4 0.185 0.740
Ala 0.75 0.506 0.379
gl & 110.1 16.8 0.102 0.409
A1p 0.80 0.227 0.162

Es mostren els mg d'acid que s'han afegit a cada tub i 'estimacio dels mmol de deuteri que conté (a partir del MS-SIM) i aixi poder afegir una
quantitat d'acenafte que contingui una proporcié de deuteri aproximadament 0.8 vegades la del éster.
2 Per calcular els mmol de cada acid a aquest experiment s’ha fet a partir de la regioselectivitat de la reaccid, ja que es tracta de la mescla d’acids.

A la pagina seglent es mostren els espectres de 2H-RMN (registrats a 77 MHz) de les
dues reaccions, superposats amb la simulacié dels mateixos mitjangant el programa
gNMR v4.0.

Com es pot observar, de cadascun dels pics es dbéna informacié del desplagament
quimic, de l'amplada del pic (extreta de la simulacié) i de la integral experimental
mitjangant el programa d'edici6 d'espectres TopSpin de Bruker, i I'obtinguda a la simulacié
mitjangant el programa gNMR v5.0.6 (integral simulada).
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Exp.41 (Estiré/BINPO P60, T80)

Pic 1:
0= 3.455, w=3.01 Hz, Integral Simulada = 1.000
Integral Experim. = 1.000

Pic 2:
0=1.618, w=5.11 Hz, Integral Simulada = 0.884
Integral Experim. = 0.874

T T T T T T T
4.000 35 000 2500 2,000 1.500 1.000

Exp. 31 (Estiré/BINPO P60, T100)

Pic 1:
0=3.465, w=2.92 Hz, Integral Simulada = 1.000
Integral Experim. = 1.000

Pic 2:
0=1.620, w=5.29 Hz, Integral Simulada = 1.298
Integral Experim. = 1.191

Pic 3:
0=2.749, w= 3.60 Hz, Integral Simulada = 0.111
Integral Experim. = 0.147

Pic 4:
0=3.038, w=4.33 Hz, Integral Simulada = 0.375
Integral Experim. = 0.390

T T T T
2500 2000 I 1500 1.000

Pic 5:
0=3.820, w=5.00 Hz, Integral Simulada = 0.038
Integral Experim. = 0.022

Per 'assignacio dels pics observats, el desplagcament quimic dels deuteris coincideix
amb el desplagament quimic dels protons als espectres 'H-RMN dels productes no
deuterats. En consequéncia, l'assignacié dels pics 1-5 dels espectres 2H-RMN és la
seguent:

CO.H 4
CO,H
5, y
Acenafté-dio Acid 2-fenilpropionic (A1a) Acid 3-fenilpropionic (A1p)
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Els deuteris aromatics de I'acenafté-dio també donen senyal als espectres (3 senyals a
6 = 7.681, 7.525 i 7.368) perd han quedat fora del rang mostrat als espectres anteriors

degut a que no s'han utilitzat per la quantificacio.

A continuacié s'exposa una taula resum de la deuteracié (taula A-8). A la taula es
mostra la integracio total dels deuteris dels acids (tant amb les dades experimentals com
amb les provinents de les simulacions, expressades com integral exp i integral sim), que

ens permet calcular el grau de deuteracié mitjangant RMN (d RMN exp i d RMN sim). Si
es comparen els valors de d obtinguts amb les dades experimentals i simulades (Ad

RMN sim-exp) s’observa que son gaire diferents, indicant que la integracié experimental
és prou bona (no hi ha solapaments de pics). Si s'agafa la integracié experimental i es

compara amb els valors de d obtinguts a partir de I'espectroscopia de masses (Aa MS-

RMNexp), la diferéncia és una mica superior.

Taula A-8. Resum de la quantificacié dels espectres de 2H-RMN.

E ot d Int. exp. Int. sim. d d Ad RMN Ad
PG (MS)  acid(total) acid (total) (RMNexp) (RMNsim) — goxn  MS-RMNe
41 Ala 1.18 0.874 0.884 0.900 0.911 0.010 0.280
Ala 0.75 1.213 1.336 1.022 1.080 0.058 -0.272
312
A1p 0.80 0.537 0.486 0.967 0.875 -0.092 -0.167

Es mostren les intensitats dels espectres experimentals per integracié i la intensitat obtinguda de la simulacié, ambdues com la suma dels pics de
I'acid en qtiestio. A partir de les intensitats i dels mmol (taula A-7) es calculen els graus de deuteracié i les diferencies entre els valors obtinguts
(integracié experimental, intensitat simulada, MS-SIM)

@ Al'experiment 31 els calculs per els dos acids es fan a partir de la regioselectivitat de la reaccio.

Als espectres de 2H-RMN es pot observar que la incorporacié a I'acid ramificat Ala es
troba principalment al metil (pic 2) mentre que per I'acid lineal A1p s’observa incorporacio
als dos metilens (pics 3 i 4), essent una mica superior al metilé en a al fenil. A la taula A-9
es presenten els graus de deuteracié per posicio. Al integrar el pic 1 del patré com a valor
de referéncia 1.00, es pot obtenir directament el valor de mmol de D per unitat
d'integracio a partir dels mmol d'acenafté-dio considerant que treballem amb els 4
deuteris alquilics.
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Taula A-9. Graus de deuteracié per posicioé als productes.

mmol D d d d d
Exp producte  mmol acid . d d d d
pic 1 pic2 pic3 picd pic5
31 Ala 0.718 0.740 0.900 - -
Ao 0.506 0.963 - - 0.040
41 0.409
A1p 0.227 - 0.265 0.702

Integral experimental del pic - mmol D pic 1
mmol acid

d ala posici6 calculada com:
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8 Caracteritzacié d'intermedis i productes a la sintesi de

difosfines benziliques

8.1 Sintesi de la DPEMephos (L33)

2-(2-formilfenoxi)benzaldehid (111) o
"H RMN (360 MHz, rt, CDCl3): CHO CHO

_ L , )|

T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 35 30 25 20 1.5 1.0 0.5 0G

55
(ppm)
<+ o
=¥~ OO NONMN ®ON— ON
0w OO WK WM W (o2« e} 0 m
oo SCO®O wWVIbY NNN OO0
T BONN NNNN NN OO
S~ ~\ o
T 1 T
© o 0 < )
o o o o >
- o o o -
————————
108 106 104 102 100 98 96 94 92 90 - 84 82 80 78 76 74 72 70 68
ppm,
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13C{'H} RMN (101 MHz, rt, CDCl3): °
CHO CHO
© o N ~ oo
(oo} [*2] w0 T o
© 0 ™ N =
| | | %
i
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 20 0
(ppm)
HRMS (ESI+):
Analysis Info
Analysis Name ~ OV-DPE1(09EM117)_1-C,5_01_1889.d Acquisition Date 18/03/2009 12:18:45 CHO CHO

Method esipos100-600_fi_02-02-09.m Operator SAQ
Sample Name  OV-DPE1(09EM117) Instrument micrOTOF-Q
Comment AER. ESI+. D6 ca 2 ppm en MeOH // O. VALLCORBA
Intens. +MS, 0.5-0.7min #(31-44), -Spectral Bkgrnd
x104
# m/z | 1%
61 1 249.0523 40229 100.0
2 250.0555 5763 14.3
3 251.0627 1334 3.3
4 252.0698 126 0.3
4 249.0523
24
250.0555
251.0627
0 , . - . ; £ - ; ;
245 246 247 248 249 250 251 252 253 254 m/z
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Intens. C14H1003, M+nNa ,249.05
Distribuci6 isotopica teorica prevista
150
# m/z I 1%
1254 1 249.0522 100 100.0
2 250.0556 15 154
3 251.0589 2 1.7
100- 249.0522
754
50
25+
250.0556
0 T T T T T f T T T
245 246 247 248 249 250 251 252 253 254 miz

{2-[2-(hidroximetil)fenoxi]fenil}metanol (112)

o)

H RMN (250 MHz, rt, CDCla): oH oH
WOOONTOTOD ~ < o o~ met Vakor
NTOMNO— OO 0w N O N e Data Fle Name C/ Brukes TOPSPIN/ &

RN NN N0 s © S
NNENNNNNNNNN  ©O© < B portarts] vl 04
———— | | | 2 e B 1125 e
008.02-1 1T10:30:54
7 Mumber of Scars 8
8 Spectrametes Frequency 250.1¢
9 Nudes H
W J\. 58 1
S IS T
LWOWo o o o
QNN © < @©
NANN N <
e e s | L e e e e

10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 (50 4.5 4.0 35 30 25 20 1.5 1.0 0.5 0G
ey
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o
13C{"H} RMN (63 MHz, rt, CDCl3): OH OH
© wNT © O [ Parince Vair
< ~oO® O © b [ + O Fieame L Tr—
© OON N e - ‘
T EEE 0 -
| &
| 4 Puse Sequerce 299930
| 6 Temperatue
| 8 Spectrometer Freqency 62.91
200 190 180 170 160 150 140 130 120 110 (100) 90 80 70 60 50 40 30 20 10 0
ppm
HRMS (ESI+): o
Analysis Info OH OH
Analysis Name ~OV-DPE2(09EM118)_1-C,6_01_1890.d Acquisition Date 18/03/2009 12:25:29
Method esipos100-600_fi_02-02-09.m Operator SAQ
Sample Name  OV-DPE2(09EM118) Instrument micrOTOF-Q
Comment AER. ESI+. D6 ca 2 ppm en MeOH // O. VALLCORBA
Intens. +MS, 0.5-0.7min #(32-42), -Spectral Bkgrnd|
x105-
# m/z I 1%
1 253.0833 60153 100.0
0.81 2 2540863 8554 14.2
3 255.0887 924 1.5
0.6 253.0833
0.4
0.2
4 254.0863
00 T T T T T
248 250 252 254 256 258 miz
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Intens. C14H1403, M+nNa ,253.08|
120
Distribuci6 isotopica teorica prevista
253.0835
100 # mz 1 1%
1 253.0835 100 100.0
2 2540869 15 154
3 255.0902 2 1.7
80
601
404
20
254.0869
0 255.0902
248 250 252 254 256 258 miz

1-(bromometil)-2-[2-(bromometil)fenoxi]benzé (110)

Br

o
H RMN (400 MHz, rt, CDCl3): Br
~TONMNULOOTOVLOT UM D WO o
DO~ ONNNMNMNMNOOULULTTANN nuwLwMmm v
T T T TANNANANANN™ ™ ™~ O 0 0 o
[ N N N N N S S N Ny N N S © © ©© <

e \
,
J
(=3 2] o
Svo & S}
N ONN e
10.0 95 9.0 85 80 7.5 7.0 6.5 6.0 55 45 40 35 30 25 20 1.5 1.0 0.5 00
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- O NN~ TOUO—OOWOo T OO DO »”O
o W~ O OIS O©OWUW TTANNOO nuOLMH®M
XN NNNNNNNNN ©e e © ® © 0
[l el S Ll B S e e B A D Lo e e e O O OO
N 2 e\ e
y
. : - :
o ~ < v
S v o @
o~ o~N o~ -
7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.10 7.05 7.00 6.95 6.90 6.85 6.80 6.75 6.70
(ppm)
13C{'H} RMN (101 MHz, rt, CDCls):
Br Br
o 00O - © pe Vo e
uv) ;v_) 8 g § 2 1 Data Fle Name ©
oL LSRN b
= I 2 Tee I
3 Sovert
4 Puse Sequrce
5 Acquston Date
| 6 Temperatse
: 7 Nunber o Scars 0 !
| 8 Spectrometesr Fraquency 1
9 N 13C
] MW
200 190 180 170 160 150 140 130 120 110 100) 90 80 70 60 50 40 30 20 10 0
(ppm)
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HRMS (ESI+):

Analysis Info
Analysis Name

OV-DPE3(09EM119)_1-E,6_01_1908.d Acquisition Date  18/03/2009 17:45:13

Br

Method esipos100-600_fi_02-02-09.m Operator SAQ
Sample Name OV-DPE3(09EM119) Instrument micrOTOF-Q
Comment AER. ESI+. D6 ca 10 ppm en Acetona:MeOH (1:1). // O. VALLCORBA
Intens. +MS, 0.5-0.7min #(32-44), -Spectral Bkgrnd
1 # m/z | 1%
60007 1 588.9979 2653 492
590.9967 2 590.0012 854 159
3 590.9967 5388 100.0
5000 4 592.0005 1618 30.0
5 5929954 2716 504
6 594.0145 740 137
7 595.0483 149 2.8
4000-
3000:
1 588.9979 592.9954
2000
10007 594.0145
595.0483 J 1 h
0 T T T A T T T T T T
580.0 582.5 585.0 587.5 590.0 592.5 595.0 597.5 600.0 miz
Intens. C28H24Br203, M+nNa ,589.00)|
] Distribucio isotopica teorica prevista
: # m/z | 1%
20004 590.9966 1 588.9984 1001 50.1
| 2 590.0018 307 154
| 3 590.9966 2000 100.0
| 4 5919998 604 30.2
] 5 5929945 1048 524
15004 6 593.9977 303 15.1
7 595.0011 49 25
1 592.9945
1000- 588.9984
500
0 T T T /.\ T A T T T T
580.0 582.5 585.0 587.5 590.0 592.5 595.0 597.5 600.0 m/z
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(2-[2-{1,1-difenilfosfinometil}fenoxi]benzil)difenilfosfina (DPEMephos, L33)

PPh,

PPh,

"H RMN (400 MHz, rt, CDCls):

Tt
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(0

13C{'H} RMN (101 MHz, rt, CDCls): PPh, “PPh,

Parimetre Vi ©90 9 ®© e Ol
LIS VWY ©wo @ ¢ o 0N © © <
! DataFie Name VWY ®® NN - NI~ © oo
e o - - ~ i~ ~ NN
T~ 2 0 DO —
3 ogn
4 Soher
Pubie Sequence
6 Acquiton Date
Tempes e
B Number of Scars 2442
9 Smtrometer 10061
Fraqucy
) Mcks 3
. .
r : T ! : : : T T T T : T r . ‘
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
(ppm)
coco © © ONTONN KT © o -
0 W W © © DO = W I~ I ©
0w W M O DOOOMO NN N I -
- - - rFrrTrrTreEe e - - -
N I~ Ne— N NI | |

T T T T T T T

T T L4 T
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(o)

31P{'H} RMN (162 MHz, rt, CDCl): PPh, “PPh,

& ) o

Paimare Vae —

-

1 Data Fle Name D:/ RMN IMPORTANTY DPEMePhes/ 32/ e e

'

3 Rk ) I
3 Ogn
4 Shent

5 Puse Sequnce
6  Acgastion Dage
7 Temperature

8 Mumber d Scans. 40

9 Sooctrometer Freguercy 161,98

10 Nudews 3P

-5 -10 -15 -20 -25 -30 -35 -4G

Espectre de correlacié 'H-13C (HSQC):

Pardmetro Vaor §2.11

1 Data Fie Name 02/ RMI

3 Sokent

100

(ppm)

110
W 120
— £l
130
— o "
= 140

7.6 7.4 7.2 7.0 6.8 6.6 6.2 6.0 38 36 34 32

6.4
(ppm)
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HRMS (ESI+): o

PPh, “PPh,

Analysis Info

Analysis Name  ds6 (8EM-144)_1-B,8_01_132.d Acquisition Date 09/05/2008 12:36:52
Method ESIpos100-600_FI-HS_MeOH_29-4-08.m Operator SAQ
Sample Name ds6 (8EM-144) Instrument micrOTOF-Q
Comment ESI+. AER. D6 ca 2ppm en MeOH. // O. VALLCORBA
Intens. | +MS, 0.5-0.9min #(28-56)
x105
] # m/z I 1%
2.5 1 567.2016 234091 100.0
7 567.2016 2 568.2034 93248 39.8
3 569.2062 17147 7.3
4 570.2093 2266 1.0
2.04
1.5
1.0
0.54
0.0 T T T T r T A
555 560 565 570 575 580 miz
Intens. C38H320P2H, M ,567.20)
120
Distribucié isotopica teorica prevista
# m/z | 1 %
1004 567.2001 1 567.2001 100 100.0
2 568.2035 42 415
1 3 569.2068 9 8.6
4 570.2101 1 1.2
80+
60-|
40-{
204
0 T T T o T T
555 560 565 570 575 580 miz
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8.2 Sintesi de la XantMephos (L34)

9,9-dimetil-9H-xanté (113) O O
o

"H RMN (400 MHz, rt, CDCls):
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9,9-dimetil-9H-xanté-4,5-dicarbaldehid (114)

1H RMN (250 MHz, rt, CDCls): o

<D ©
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5 " iy Inilr X
|

1

|

| |

. f

(o2} [To I8 =l 2} o
© oo ™ S
-~ NN N [(e]
e e e e e S —
10.5 10.0 95 9.0 85 80 7.5 7.0 6.5 6.0 50 45 4.0 35 30 25 20 1.5 1.0 0.5 0G

5.5
(ppm)

13C{'H} RMN (63 MHz, rt, CDCls):

™~ b 10 ¥ 0L v
© — o=~ ow
® 0 mONNN v < o
- - - ™ O
| RES 2
——— : : ; T T P T T : S ' —
200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0

100
(ppm)
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HRMS (ESI+):
(0]
CHO CHO
Analysis Info
Analysis Name ~ OV-XANT1(09EM116)_1-C,4_01_1888.d Acquisition Date 18/03/2009 12:12:02
Method esipos100-600_fi_02-02-09.m Operator SAQ
Sample Name  OV-XANT1(09EM116) Instrument micrOTOF-Q
Comment AER. ESI+. D6 ca 2 ppm en MeOH // O. VALLCORBA
Intenss. +MS, 0.6-0.7min #(33-44), -Spectral Bkgrnd
x10
1.2
# m/z I 1%
1 289.0831 77493 100.0
1.04 2 290.0867 13509 17.4
3 291.0893 1559 2.0
0.8 289.0831
0.6
0.4+
0.24
290.0867
L 291.0893
00 T T A T A T T
286 288 290 292 294 m/z
Intens. C17H1403, M+nNa ,289.08
Distribucio isotopica tedrica prevista
150+
# m/z I 1%
1254 1 289.0835 100 100.0
2 290.0869 19 187
3 291.0902 2 23
4 292.0911 0 0.1
1001 289.0835
75
50
25
290.0869
0 291.0902
286 288 290 ' 292 204 ' miz
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[5-(hidroximetil)-9,9-dimetil-9H-4-xantenillmetanol (115)

'H RMN (400 MHz, rt, CDCls):

OH OH

0~ 0~ NOFTOON © I~ <
00 NOWDO @ (7] ™
RN o N 2 OIS ~ o ©
L NNNNNN < o -
] e —
A
L“.l A A ¥ -~ .
N ~w® o = ©
S oo o © 5
o - o < o ©
r T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 06
(ppm)
13C{'H} RMN (101 MHz, rt, CDCls):
R o ¥ O ®N
e 8 © O W~ OO N N0
< MNNNN o < o
: - - © ™ o™
iy
r T " L — | S S S BN S S S A S S S S S T T T T T T
200 190 180 170 160 150 140 130 120 110 ( 100) 90 80 70 60 50 40 30 20 10 0
ppm,
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HRMS (ESI+):

Analysis Info OH
Analysis Name ~ OV-XANT2(09EM114)_1-B,8_01_1883.d Acquisition Date 18/03/2009 11:38:22
Method esipos100-600_fi_02-02-09.m Operator SAQ
Sample Name  OV-XANT2(09EM114) Instrument micrOTOF-Q
Comment AER. ESI+. D6 ca 2 ppm en MeOH // O. VALLCORBA
Intensé +MS, 0.6-0.7min #(33-44), -Spectral Bkgrnd
x10°
1.2
# m/z 1 1%
293.1150
1.04 1 293.1150 102066 100.0
2 2941183 17180 16.8
3 295.1206 2065 2.0
4 296.1229 179 0.2
0.8
0.6
0.4
0.2 294.1183
295.1206
0'0- T T “_N—_J T T
290 292 294 296 298 m/z
Intens. C17H1803, M+nNa ,293.12
1204
Distribuci¢ isotopica teorica prevista
293.1148
1007 # mz 1 1%
1 293.1148 100 100.0
2 2941182 19 187
3 2951215 2 23
801 4 2961224 0 0.1
60
404
204 294.1182
2951215
0 T , T A T ,
290 292 294 296 298 miz

OH
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4,5-di(bromometil)-9,9-dimetil-9H-xanté (116)

"H RMN (250 MHz, rt,

CDCla):

Br Br

1.639

el

TOMONWDWN OO OW ©
N—=DODNWOO©OONT o
SYONMNNNNT OO @©
L el el Dt Dl D ol Dl <~
ity e

T
©
i
(o]

" gy S——

6.5 6.0 55 50 5 4.0
(ppm)

13C{'H} RMN (63 MHz,

—148.1

rt, CDCls):

toNT T
O WM~ Mm
MOANNNN
O B

| 6.00-

35 3.0 25 20 1.5 1.0 0.5 0G

343
\32.7
29.0

200 190 180 170 160 150

50

140 130 120

110

T

100
(ppm)
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N
HRMS (ESI+): |
/
o
Analysis Info Br Br
Analysis Name ~ OV-XANT3(09EM115)_1-E,5_01_1907.d Acquisition Date 18/03/2009 17:38:29
Method esipos100-600_fi_02-02-09.m Operator SAQ
Sample Name  OV-XANT3(09EM115) Instrument micrOTOF-Q
Comment AER. ESI+. D6 ca 10 ppm en Acetona:MeOH (1:1)// O. VALLCORBA
Intens. +MS, 0.5-0.8min #(30-47), -Spectral Bkgrnd!
2500
# m/z I 1%
1 669.0631 1040 494
6710592 2 670.0662 377 17.9
3 671.0592 2108 100.0
20007 4 672.0636 763 36.2
5 673.0595 1067 50.6
] 6 674.0649 358 17.0
7 675.0775 42 2.0
1500
669.0631 673.0595
1000+
672.0636
500
1 670.0662 674.0649
1 675.0775
0- T T M T T T T T
666 668 670 672 674 676 678 m/z
Intens. C17H16Br20C17H1602, M+nNa ,669.06!
120 Distribuci6 isotopica teorica prevista
671.0593 # miz | 1%
100+ 1 669.0610 50 495
2 670.0644 18 185
] 3 671.0593 100 100.0
4 672.0624 36 364
801 5 673.0572 54 54.0
| 6 674.0603 18 184
7 675.0637 3 3.5
604 8 676.0670 0 0.5
673.0572
669.0610
40 672.0624
20 670.0644 674.0603
675.0637
0 , . | { / A . ,
666 668 670 672 674 676 678 miz
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([5-{1,1-difenilfosfinometil}-9,9-dimetil-9H-4-xantenilJmetil)difenilfosfina

(XantMephos, L34)
L

'H RMN (400 MHz, rt, CDCls): PPh, PPh,

) -Oe o v -
< <+ N O ®© o 0
g o © © © I b
~ © © © O ™ -
Fon) —— |
M 1
U Y
© < © o -
< o ® & 0
- co - o
T — T T T T T T . T . T T
100 95 9.0 85 8.0 7.5 7.0 6.5 6.0 55 50 4.5 40 35 30 25 20 1.5 1.0 05 06
(ppm)
13C{'H} RMN (101 MHz, rt, CDCls):
0 = TONOROTMN®ON O
) 0 ONODW®®®DOE T N noeeN
< ©® OOONNNNNNNNN T oD
- — e OONN
| e 2 |

r T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
(ppm)
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40

© @ r~ - N oo©¥® o~ © %
0 @ N o o O © W © b ] o™
< ™M M M (52l NN N NN NN N N
— i3 — - oo i et el R e bt
| /~ It | N r——" — | I
|
|
|
1
A.ﬂ . A
T T T T T T T T T T T T T T T T T T T T T T
150 149 148 140 139 138 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121
(ppm)
31P{1H} RMN (162 MHz, rt, CDCls): 2 2
" — L L [Te)
Paramesre Vakr 0
Data Fie Name JANTMePNes! 31/ 1id S:‘
1 Odgn Bruker B
4 Sowert
5 Pube Sequrce
6 Acquiskion Dute
7 Temperstare 298.1
8 Namber df Scae @0
% Spectrometer Frequency 161.98
10 Nuckess 3P
i i JL i
T T T T T T T T T T T T T T 1
35 30 25 20 15 10 [ -5 -10 -15 -20 -25 -30 -35 -4G
(ppm)
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Espectre de correlacié 'H-'3C (HMQC): O O
o

PPh,  PPh,

20
— - <+ e
40
:-50
:eo
+70
+-80 g
90 E
L100
L1110
+120
% - g 13
— - i F130
—_ 140
= +150
80 75 710 5'5 6.‘0 5.‘5 50 45 40 35 3.'0 275 2?0 15 1.0
(ppm)
HRMS (ESI+):
(0]
Analysis Info PPh2 PPh2
Analysis Name  d63 (8EM-145)_1-d,4_01_148.d Acquisition Date 09/05/2008 16:08:10
Method ESlpos100-600_FI-HS_MeOH_29-4-08.m Operator SAQ
Sample Name d63 (8EM-145) Instrument micrOTOF-Q
Comment ESI+. AER. D6 ca 2ppm en MeOH. // O. VALLCORBA
Intens. +MS, 0.5-0.7min #(30-43)
x1057]
# m/z | 1 %
1 607.2320 202107 100.0
607.2320 2 608.2339 86233 427
2.0 3 609.2366 16834 8.3
4 610.2396 2311 1.1
1.5
1.0
0.54
00 . T T L l“} . . 1 A
595 600 605 610 615 620 miz
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Intens. | C41H360P2, M+nH ,607.23
] Distribucio isotopica teorica prevista
1 # m/z | 1%
: 607.2314 1 607.2314 2000 100.0

20001 2 6082348 895 44.8
| 3 609.2381 200 10.0
] 4 610.2415 30 1.5

1500

1000

5004
0 A

— T T
595 600

605

615 620 miz
8.3 Sintesi de la DBFMephos (L35)
Dibenzo[b,d]furan-4,6-dicarbaldeid (118) O o Q
H RMN (400 MHz, rt, CDCl3): OHC CHO
> O r—<0NN®S B o 2
S JIRNISS368H il R - i
s 0 00 0 WM MM
J‘h é anl A 1
8 58 8
1.0 1(;5 1!’70 95 9?0 8'5 80 7‘5 7.0 6‘5 6.0 5‘5 5‘0 3‘5 30 2‘5 2’0 1.5 1‘0 0‘5 06
(ppm)
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13C{'H} RMN (101 MHz, rt, CDCls):

CHO

~ wn O ;M wo O Vakr
~ © INE A
(o] wn NANNNN
- - -
I S| 2= E
I
|
b3 ke oo
| 8 Spectrometer Frequercy 100,61
5 Nackss
g \ “
T r : : T T T T |
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
(ppm)
HRMS (ESI+): o
OHC CHO

Analysis Info

Analysis Name  OV-DBF1(09EM120)_1-D,8_01_1901.d

Acquisition Date 18/03/2009 13:39:35

Method esipos100-600_fi_02-02-09.m Operator SAQ
Sample Name  OV-DBF1(09EM120) Instrument micrOTOF-Q
Comment AER. ESI+. D6 ca 2 ppm en MeOH // O. VALLCORBA
Intenss, +MS, 0.6-0.7min #(33-44), -Spectral Bkgrnd|
x10
1.2
1 # m/z | 1%
247.0366
1.04 1 247.0366 102429 100.0
2 248.0395 14230 139
i 3 249.0439 1909 1.9
0.8
0.6+
0.4+
0.2+
248.0395
249.0439
00 - . e ! A : , ,
243 244 245 246 247 248 249 250 251 252 miz
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Intens. C14H803, M+nNa ,247.04|
120
Distribucié isotopica teorica prevista
247.0366
100 # m/z | 1%
1 247.0366 100 100.0
2 2480399 15 153
3 249.0433 2 1.7
80+
60
40+
20
248.0399
249.0433
243 244 245 246 247 248 249 250 251 252 miz
6-hidroximetildibenzo[b,d]furan-4-ilmetanol (119) O Q
(o)
"H RMN (400 MHz, rt, CH3OD):
( Y ) OH HO
-0 N CON~ODO — o~ by v
T ON N~ O3 e Data Fle Name a
2300 0D ®oO® S
[ S o Ll S S S S w
il e T B ‘ ™
Pubie Sequerce
Number of Scars
Spectrometer Frequency 400
Ao L] ol A
o \é-o «
& ©595 S
o~ NN <
00 o5 90 85 80 75 70 60 65 50 45 40 35 30 25 20 15 10 05 00
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(o)
13C{'H} RMN (101 MHz, rt, CHsOD):
OH HO
- ONT -0
7o) ~OWS o o Paer v
I NN @ g e
= e ? it B Lo
200 190 180 170 160 150 4o 130 1;0 110 ' 90 z;o 70 éo 50 4‘0 30 20 rro 0

HRMS (ESI+):

Analysis Info
Analysis Name

100
(ppm)

OH HO

OV-DPF2(09EM121)_1-C,8_01_1892.d Acquisition Date  18/03/2009 12:38:58

Method esipos100-600_fi_02-02-09.m Operator SAQ
Sample Name  OV-DPF2(09EM121) Instrument micrOTOF-Q
Comment AER. ESI+. D6 ca 2 ppm en MeOH // O. VALLCORBA
Intens“. +MS, 0.5-0.7min #(32-44), -Spectral Bkgrnd
x10%
# m/z | 1%
1 251.0671 57880 100.0
61 251.0671 2 252.0700 7936 13.7
3 253.0714 890 1.5
4 254.0743 65 0.1
4
2
1 252.0700
253.0714
0 T T T T T T T
246 248 250 252 254 256 miz
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Intens. C14H1203, M+nNa ,251.07]
120
Distribucio isotopica teorica prevista
251.0679
1007 # mz 1 1%
1 251.0679 100 100.0
2 2520712 15 154
3 253.0746 2 1.7
80-
60
40
20-
252.0712
253.0746
0 - - . 2 - -
246 248 250 252 254 256 miz
4,6-di(bromometil)dibenzo[b,d]fura (120) O Q
(0]
1H RMN (400 MHz, rt, CDCls):
Br Br
— O N T O WW O~ (o] Parimetre Vakr
oM 0o OLWOOLO®M® bl Data Fle Name €/ Brker) TOPSPIN catal eomr) 0c_aV
NNNN NNNNNN <
e ——— |
1
. 1 J_;JL,_ L
o oo o
o (=1 = o
o~ oo <~
00 95 90 &5 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 06
(ppm)
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200 190

(0]
13C{1H} RMN (101 MHz, rt, CDCls):
Br Br
o LYol D o Bl o B - o
< O ON— «©
[Te] NN NN N ©
‘\_ e ~N
]
@0 170 160 150 140 130 120 1o 100 %0 s 70 60 S0 40 30 20 10
(ppm)
HRMS (ESI+):
(0]
Br Br
+MS, 0.5-0.7min #(32-42), -Spectral Bkgrnd|
586.9545 # m/z I 1%
75 584.9457 85 45
76 586.9545 209 11.0
77 588.9450 66 3.4
584.9457
582.4667 588.9450
597.0980
580.4196 587.9546
589.9425
577.4228 579.4215 ‘ ‘ 1 1‘ ‘ 504.3628 | ‘
's775 | 5800 5825 5850 5875 5000 5925 5950  miz
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Intens. C28H20Br203, M+nNa ,584 .97
120 P . )
Distribuci6 isotopica teorica prevista
1 # mz 1 1%
1 5849671 50 50.1
1004 586.9653 2 5859705 15 153
3 586.9653 100 100.0
] 4 587.9685 30 30.1
5 5889632 52 524
6 589.9664 15 15.1
80 7 5909698 2 25
8 5919731 0 03
60-
| 584.9671 568.9632
40
20
585.9705 589.9664
590.9698
's775 | 5800 | 5825 | 5850 5875 5900 5925 5950 miz

4,6-bis((diphenylphosphino)methyl)dibenzo[b,d]furan (DBFMephos, L35)

(o]
'"H RMN (400 MHz, rt, CDCls):
PPh, Ph,P
TOITHNOOU-TANNTONDIDTNODO ©
OO OVONNOOUVOoOOOOoOOOWLITNOD N
i i e i e s s RO O LS i mihrih e P2
NN NMNNMNNNMNNMNNNNNNNNNNNN )
= i) (i L |
i

| u

. -7";’8’ 2

~ NO < o

Ot TS o

o @ v T <

00 95 90 85 80 75 70 65 60 55 (50, 45 40 35 30 25 20 15 10 05 06
ppm,
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PPh, Ph,P

13C{'H} RMN (101 MHz, rt, CDCls)

§'6¢

962+

S8l
6'LCL
0zeelL
Leeh
£velL
8.2l
6.2
G821+
G821
6'8C1A

£'8EL-

g'gel’

9VGL—

ov,_cbimephos03

30 20 10

40

140 130 120 110 100 90 80 70 60
(ppm)

150

190 180 170

200

SglL—
6121y
0zzly

Leeh

evel—

8.2k
Prd%
CRTARN
58zl
6'821

0'€Ehy
zesL~

£'8ehy
g8l

9PSL—

155 153 139 137 135 133 131 129 127 125 123 121 119 17
(ppm)

157
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Oad

(o)
31P{'"H} RMN (162 MHz, rt, CDClI5):
PPh, Ph,P
” 8
100 90 810 70 60 !:0 40 30 2‘0 10 0 1 -20 -.';0 --;0 -50 -6‘0 -}0 -80 -9‘0
(ppm)
(o)
Espectre de correlacié 'H-13C (HMQC):
PPh, Ph,P
20
— . 130
40
o §
— . 120
—; £l
—-ﬂ‘ ‘ . 130
= "
3 140
86 a2 | 78 74 70 66 46 4z 38 a4 30 |
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HRMS (ESI+):

Analysis Info
Analysis Name

0
PPh, Ph,P

09EM421-QTOF-pos1-1.d Acquisition Date  17/09/2009 12:38:34

Method 09EM421-QTOF-pos1.m Operator SAQ
Sample Name OVDB F Me Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca 5 ppm en MeOH.
O. VALLCORBA
Intens. +MS, 0.3-1.2min #(17-70)
x104
8-
# m/z | 1%
565.1815 1 565.1815 68844 100.0
2 566.1844 24691 35.9
3 567.1877 4217 6.1
6 4 568.1911 548 0.8
4-
24
N
555.0 557.5 560.0 562.5 565.0 567.5 570.0 5725 575.0 577.5 miz
Intens. C38H300P2, M+nH ,565.19)
120
Distribucio isotopica teorica prevista
565.1845
1001 # mz 1 1%
] 1 565.1845 100 100.0
2 566.1878 41 415
80 3 567.1912 9 8.6
4 568.1945 1 1.2
60
40+
20+
555.0 557.5 560.0 562.5 565.0 567.5 570.0 572.5 575.0 5775  miz
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8.4 Altres intermedis en la modificacié de la DPEphos

(oxibis(2,1-fenilé))bis(trimetilsila) (18)

"H RMN (400 MHz, rt, CDCls): SiMe; SiMe;

DN O™ -~ON~®Y Vir ©
QO OTMM MO NN~ 0 ~
v lﬂ ll) I.D I.D U') b3 b l\ l\ (o] (D UsersJ ori/ Documents/ UAB/ RMN) @7 _o/ 1/ fd O')
NN~~~ NNOS©o® 2 e @72 o
b o |—
f overt X |
4 Tomgerature |
Puke Sequence 3
6 Number of Scars 16
Acqistion Dite T
Spectrometes Frequency
3 Mckns p
) I 1
o ML
T L sl | T L ¢
o
@ MW ® 1S
® 33 ® ®
- N~ - -
e T S S T S S T a et o SR
9.0 85 80 7.5 7.0 65 6.0 55 50 45 40 35 30 25 20 1.5 1.0 05 0a
(ppm)
DN O MmN VOO~V OD O®© o~ o~ o
©OOF MM TY -0 ®~ ©W S o N+~ ©®o
001500 OMNOOONN - - =S SN ©Q
NN NSNS N NNNNNNNN NN N~ ©© ©o©
—~ — S B R N o g— soaa] | g

!

T T T T T T T T T T T T

T T T T T T
750 745 740 735 730 725 720 715 710 705 700 695 690 685 680 675 670 665 660 655

195 { ——
(==

1.89
2.03

T T T

T
775 770 765 760 7.

o
&«
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13C{"H} RMN (101 MHz, rt, CDCls): SiMe; SiMe;

- © »
(323 v N ¥ et . <
© © N — o
- - - - » 7
ta Fie Narn User: cuments/ AR/ RMN 27_¥
te @7.a

B | I

T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
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9 Caracteritzacié d'intermedis i productes a la sintesi de

monofosfines benziliques

9.1 Intermedis

Difenilmetilfosfina-P-bora (L42b)
"H RMN (400 MHz, rt, CDCls):

PhaP._
O ™ O -
N © W - O
WO ™~ OO
v—v— tTv-O(?

J l A JLM
5 & %
R 2 S -
™ o« o«
9.0 8,5 8'0 7:5 7.0 6'5 6'0 55 5‘0 4'5 4.0 35 3'0 2‘5 20 1‘5 1'0 0‘5 0.6
(ppm)
B
Ph,P.
31P{1H} RMN (162 MHz, rt, CDCl3): ~
0 © ¥
0w NN, =
.0 R0 T dox
SRl i oo
| I
50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 -30 35 40 45 50
(ppm)
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Etildifenilfosfina-P-bora (L53b) BH;

"H RMN (400 MHz, rt, CDCls):

COOOVTOTOONNMDONONMN®ONO O NANMOOMTOONONM T
DO OOOITTVDOOUOULOLWLTTTOMM DOUOUTON-TODOOTTNO
COCOOOOOITITITITITITINTTTS NNNNNNNT == ===
P S IS RS P IS S NS N IS IS IS S S S IS S IS IS S IS DU N Bl i
Paimeto Vakr n
1 Data e Name 00/ Orick’ UAB/ NOTTINGHAM,
NMR/ o_valovdS_p1/ 1/ fid
Tee
3 Sohert
4 Pube Sequerce
5 Acqistion Date
! § Temperature
7 Nomber df Scarw
8 Spectrometer Froquency 4 i
9 Nclos i} A
|
0
JU "
G | o ¥ L B T
- (=23 - o
Qo e ¥e
2] w o~ o
T | e T r— v T - T T T ™ T — - T * T v ™ v T ” T —
9.0 85 80 7.5 7.0 65 6.0 55 50 4.5 4.0 35 30 25 20 1.5 1.0 0.5 0.G
(ppm)
T3
) PhyP.
31P{1H} RMN (162 MHz, rt, CDCls): Et
W K~ O W Pardmetro Valor
e il
® © © I~ 1 Data File Name D/ Oriol/ UAB/
AR IER NOTTINGHAM/ NM&/
(= o_val.ov4s_pl/ 2/ fid
2 Title Stot No. 22 Sam ple ID
o_val.ov4s_pl SupervisorlD
swood Lab Phone No. 00000
UseriD o_val
3 Solvent coci3
4 Pulse Sequence 290g30
5 Acquisition Date 2008-11-04T10:29.09
6 Temperature 2980
7 Number of Scans 128
& Spectrometer 162,00
Frequency
9 Nucleus 3P
r T T T T T T T T T T T T T T T T T 1
50 45 40 35 30 25 20 15 10 5 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50
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Difenil[(1,1,1-tributilestannil)metil]fosfina-P-bora (L42b-Sn)

"H RMN (400 MHz, rt, CDCl):

BH,
(n-Bu)3Sn__ PPh;

NN WO W oOWwoow® COOPVNDOWOX—ANNNDON W~ oo
- O O Mo~ O© N—=—O0OO Pacimetro Yalot CFRNNOOITTOANNOOM— O ® 0 M= -
NO©OOOoY THEILY®R NYONOONOOMONOOO0NNNY ) 100,160 0
L e e S S L N A 1 DataFileName D/ Oriol/ UAB/ FrFrrFrrFrEFEFEFEFEFEEESS o e cooco
B US| P NOTTINGHAM/ NMR/ — _— ——— | el ——

o_valov26_a2/ 1/ hd
2 Titke Stot No. 26 Sample 1D
o_val.ov26_a2 SupervisoriD |
swood Lab Phone No. 00000
UsertD o_val |
3 Solvert coci3
4 Puise Sequence 2930
5 Acquisition Date 2008-10-01716:00.36
6 Temperature 2958
7 Number of Scans 16
8 Spectrometer 400.20
Frequency
9 Nucleus ™
\
A
- o
e S
< ©
T T T T T T T T T T T T T T
9.0 85 8.0 7.5 7.0 6.5 6.0 55 50 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5
(ppm)
BHs
(n-Bu)3Sn PPh,
13C{"H} RMN (101 MHz, rt, CDCl3): ~
Parimetro Valr (=200 o S (e T S Sl
1 Duta Fie Harme DO OO WD O DOMNMO: P
OOOOOO NN D WO D
L e, i et e o i NNNNNN =~
2 e — | e — ——— 1/
3 Sovert
4 Puse Seqerce
5 Acqustion Dce 04:5 !
6 Temperatire 296,
7 Namber of Scars. 4096
|
Ll |ll
T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100, 90 80 70 60 50 40 30 20 10 0
(ppm,
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Ampliacions de l'espectre 3C per veure els acoblaments amb I'Sn:

cow® ~®mo P 0w
> © © I~~~ © N e VO O 5 O S OF I I
NN IR - - o000 TEOOONNNN
= = | — = NN g
| 1
|
I il
b d |
1 i & A e | T
R S R e S A
33 32 31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
[ A s ~~ Qhs
© ™ - - co ® ©
© o™ ® o » ® ISR
- - - - - - -
| | / — /~
'
\ |
r ; ; : ; : N ; ; ; ; ' T : .
136.5 135.5 1345 1335 132.5 131.5 130.5 129.5 128.5 127.5 126.5
B,
(n-Bu)3Sn PPh2
31P{1H} RMN (162 MHz, rt, CDCla): ~
o ™ [— Vakor
(\‘. m 1 Data Fie Name D:/ Oricll UAB/ NOTTINGHAM/ NMR/ o_val ov26_a2/ 3/ id
© w0
Rt 2 Tee Sct Na 26 Samgle 1D o_val ov26_a2 SupervisartD swood Lab Phore N 00000
- UseviD o_val
3 Soert
4 Pube Sequence
5 Acqustion Date 2008-1001T16:46:31
U & Tomgperapae 2958
7 Number of Scars
8 Sorctromeer Frequency 1
9 Noes 3P
P~ Ay VNWVW"J e hd ~
r : : : - - : : : : - : : : : - r T T : ; r r T
60 55 50 45 40 35 30 25 20 15 10 ( (] ) -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55
ppm
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9.2 Productes

Benzildifenilfosfina-P-bora (L43b)

BH;
1
'H RMN (400 MHz, rt, CDCl3): PPh,
T T OO0 NON QOO DY © r~ doch i
NN O N — T Om -
0000 O . N 0D B © v
L o Ll S S S © © © © @ O
il i e
|
s W
) J Ul ol L I
GHN O D o
Qo © 9o S
N~ N ~ ~ —
9.0 s's s]o 7?5 7.0 6.5 6?0 510 4'5 40 35 3'0 2‘5 20 1'5 1la 05 06
(ppm)
BH,
1
13C{'H} RMN (101 MHz, rt, CDCl3): PPh,
oD O w-: W o O o~ b 2 B 224 b
N o - oo © W © © I~ I~ < <
oM o M Om NN N NN © o0
e} R SRA—S e
|
046
& Spectometer Frequency 100.6
|
|
30 13 2 1 130 129 127 126 125 124 3 37 36 35 34 33
(ppm)
v - - T Se— oS \ e e S
® 10 0 w0 w0 1 w0 10 0 mo w0 s M n e P o 0 2 10 0
(ppm)
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31P{'H} RMN (162 MHz, rt, CDCl3):

BHq
PPh,

L17.81

0/ 0n

~18.24

Userl

om

4 Puse Sequerce

2093

S Acquskion Date
6 Temperature
7 Number of Scars

9 Nucews 3P

oo

8 Spectiometer Freqency 161,98

NGHAM,
fd

a2

Vader

RMs IMPORTANTS/

val Samplefl) 0_val v 1¢2_a2 Supervisat) swood Lab
Phore Na 00000 Sct Numibes 9

T
-40

55 50 45 40 30 25 20 0 -5 -10 -15 -20 -25 -35
(ppm)
HRMS (ESI+):
Sample-ID o_val_ov51r2_a2_383150 Lab C29 #
Submitter Supervisor 1
Analysis Name o_val_ov51r2_a2_383150_5_01_31932.d Acquisition Date 11/25/2008 11:18:10 AM i
lonisation Mode  ESI Positive 4
+MS, 1.0-1.2min #(94-111) 5
Intens. T +MS, 1.0-1.2min #(24-111)) 6
x104 7
6- 8
313.1280 9
4 10
2- 11
0y IL 362.9262 430-?154 498.8996 566.8879 603.2690 12
300 350 400 450 500 550 600 650 miz 13
14
15
Generate Molecular Formula Parameters Source Type Esl :g
Charge Tolerance sigma limit H/C Ratio Electron Conf. Nitrogen Rule Chrom.BackGround Calibration 18
+1 6 ppm 0.08 3-0 both false false TRUE 19
Expected Formula ~ C19H20B1P1 Adduct(s):  H, Na, NH4, radical 20
# meas.m/z theo.m/z |Err|[ppm] Sigma Formula Adduct Adduct Mass
1 313.1280 313.1288 240 0.0245 C19H20BNaP M+Na 22.9898
1 308.1733 308.1734 040 0.0444 C19H24BNP  M+H4N 18.0344

Note: Sigma fits < 0.05 indicates high probability of correct MF
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T T

-45  -50

m/z
286.1200
287.1162
294.9390
299.0956
300.0994
308.1733
312.1318
313.1280
314.1320
359.2402
362.9262
381.1179
413.2651
4309154
498.8996
566.8879
602.2714
603.2690
604.2713
634.8764

T

-55  -66

BHq
PPh,

1%
1.8
6.8

9.0
1.8
3.0
19.7
100.0
17.4
29
82
32
2.1
11.0
7.3
4.9
44
9.9
38
25
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Difenil[3-(trifluorometil)benzil]fosfina-P-bora (L44b)

"H RMN (400 MHz, rt, CDCl):

BH;
PPh,

TROOTO=DO D s - v
MOWW—OOWWITN © P 1 Data Fie Name HAM/ RMNs INPORTANTS!
CoLLBLITIE © ©© J -
REERECEE L § © o 54

R I~ j2: e
| 3 Sovert
| ¢ Puse Soqence
| 5 Acqusken Date
| & Temperanse
| 7 Nember of Scars
; B s FiSG 40007
| 9 Noles H
L JM
ity ' ; : .
OO~ NN © o <
NNNO® B S ©
W<t +-0 O o I
. : T T r r r r r - ; T T T T )
90 85 80 7.5 7.0 6.5 6.0 55 50 (45, 4.0 35 30 25 20 1.5 1.0 0.5 0.0
ppm,
5,
13C{'H} RMN (101 MHz, rt, CDCls): F.C PPh,
3
DD O P QR I~ O. S.0.% o e
DO ONN e PODBD® I~ IO R < <
DO OO ©O ANNANN & NaN IR ® o™
D i el e i I i ™ v i - - - e
= e = SN T e N
T T T T T r . T T T T T -
134 133 132 131 130 129 128 127 126 ( 1}25 124 123 122 121 36 35 34 33
ppm)
il |
r : : . : T r : : r : : r r :
200 190 180 170 160 150 140 130 120 10 !DO' 20 80 70 &0 50 40 0 20 10
(ppem)
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31P{'H} RMN (162 MHz, rt, CDCl3):

+19.93
\19.53

Fs;C

BH;
PPh,

Painetro
1 Data Fie Name D:/ Oricf UAB/ NOTTINGHAM/ R
2 e UsetD o_va SargiedD o_val 5211

St Mt 52

3 Sovert

4 Pubse Sequerce

5 Acqustion Date

6 Temperatue

7 Mesber of Scars 128
8 Spectrometer Frequency 161,98

9 Necins 3P

Valer

POATANTS/ o_valov$2r1_2¢1

2¢12-13 Sugervis

D swood Lab Phore Na

55 50 45 40 35 30 25 20 15 10

-0 -1§ -20 -25 -30 -35 40

Fs;C
HRMS (ESI+):
Sample-ID o_val_ov52r1_c12-13_383151 Lab C29
Submitter Supervisor
Analysis Name ~©o_val_ov52r1_c12-13_383151_4_01_31931.d Acquisition Date 11/25/2008 11:14:25 AM
lonisation Mode  ESI Positive
+MS, 1.0-1.2min #(94-111)
Intens. 2 +MS, 1.0-1.2min #(94-111)
x10%2
1.00°
H 381.1166
0.75:
0.50%
0.253
o | 4309156 498.9000 566.8862
7300 350 400 450 500 600 650 700 miz
Generate Molecular Formula Parameters Source Type Esl
Charge Tolerance sigma limit H/C Ratio Electron Conf. Nitrogen Rule Chrom.BackGround Calibration
+1 6 ppm 0.08 3-0 both false false TRUE
Expected Formula C20 H19B1 F3 P1 Adduct(s): H, Na, NH4, radical

# meas.m/z theo.m/z |Err|[ppm] Sigma

Formula Adduct Adduct Mass

1 381.1166 381.1162 1.00

0.0338 C20H19BF3NaP

M+Na

22.9898

Note: Sigma fits < 0.05 indicates high probability of correct MF
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O %0 L B L — FE

-50

m/z
294.9392
355.1021
362.9256
367.0838
375.1595
376.1602
377.1659
380.1191
381.1166
382.1194
383.1163
413.1423
413.2647
422.1437
4309156
449.1048
465.1685
498.9000
513.3786
566.8882

-60

BHq
PPh,

1%
1.7
35
42
2.1
3.1
7.0
1.4

19.0

100.0

16.4
1.5
2.0
1.4



Annex

Difenil[4-(trifluorometil)benzil]fosfina-P-bora (L45b)
F;C
"H RMN (400 MHz, rt, CDCls):

BH,

]
PPh,

[ patman

O~ I~ © v O N ~ o o o | o
PREeeeyy 23 28 [ oue oo romon o e
O SN N N N N ~ i~ ™o 4 ;
e ————— — I~ | 2 Tee L
| S 00 St Namber
16
3 Sehert
! | 4 Pukie Sequence
1 | quton Date
| 6 Tenperaae 2982
| 7 Nombey of Scare
| 8 Spectrometer Frequency 400.13
| 9 Nchas ™
{
1
J I J
] T o 5 T
© NI~ W0 o 2]
>0 ® 0 S -
™0 - N R
r T T T T T T T T T T T T T T T T )
9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 4.0 35 30 25 20 1.5 1.0 0.5 0G
(ppm)
F;C
B
13C{"H} RMN (101 MHz, rt, CDCl3): PPh,
) @ 1~ NOPO— N===O O o~ <o
O © o N D OHWWW WLWLWWLW o~ o < <
® M ™ ™ NANANNN NN o N [N
- DR T A T e e i o - - /-
=~ ~l e T |
P— Voo
L 8 1 Data Fie Name
1
Tte
swood Lab Phone No. 00000 Skt
| 3 Sovent a3
4 Puse Sequence 9930
S Acqustion Date 2008-11-20102:14:00
6 Tempeatire 298.2
7 Number o Scars &
[ 8 Spectrameter Freqency 100.61
9 Nl
|
§ 1 1
MLW.“..J L.J\.,.JL,.UJ M I .

—r T e T T AT T
137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 37 36 35 33
(ppm)

Lmj |
T T T T T T T T T T T T T T T T T T T T T T T
2% 220 210 200 190 180 170 160 150 140 120 120 nn) 100 %0 L 70 0 50 0 0 20 10 10
(ppen)
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F4C 2 e
31P{1H} RMN (162 MHz, rt, CDCl3): \ PPh,

St Number 16
3 Sohvert

4 Pube Seqrce

5 Acqustion Date

6 Temperature

7 Number df Scars

8 Specometer Frequoncy 1

9 Mulos

T T T T T T T T T T T T T T T T

T T T T
-5 -10 -15 -20 -25 -30 -35 -40  -45 -50 -55 -60

55 50 45 40 35 30 25 20 15 10 5 0
(ppm)
F,3C
z | BH;
1
HRMS (ESI+): S PPh,
Sample-ID o_val_49r2_f10-11_382949 Lab C29 # m/z 1%
Submitter Supervisor I 305.1559 79
2 349.1829 10.6
Analysis Name ~ ©0_val_49r2_f10-11_382949_19_01_31696.d Acquisition Date 11/20/2008 11:51:37 AM 3 354.1056 6.5
lonisation Mode  ESI Positive 4 355: 1019 30j3
+MS, 1.0-1.2min #(94-111) 5 356.1060 5.8
Intens.z +MS, 1.0-1.2min #(94-111) 6 3741440 69
x109: 7 375.1598 5.8
100; 8 376.1599 22.7
0'752 381.1149 9  380.1185 18.1
0503 10 381.1149  100.0
S 477.

boed 355.1019 35125133773 11 382.1184 15.8
31051559 Ao 437.2331 Il 4 12 387.1277 93
300 350 400 450 500 550 600 650 700 miz 133932079 63
14 4773612 385
Generate Molecular Formula Parameters Source Type Es| 15 4783653 111
16 489.3787 54
Charge Tolerance sigma limit H/C Ratio Electron Conf. Nitrogen Rule Chrom.BackGround Calibration 17 5133773 22,5
+1 6 ppm 0.08 3-0 both false false TRUE 18 5143808 6.8
Expected Formula  C20 H19 B1 F3 P1 Adduct(s):  H, Na, NH4, radical 19 738.2433 5.7
20 739.2391 15.6

# meas.m/z theo.m/z |Err|[ppm] Sigma Formula Adduct Adduct Mass

1 381.1149 381.1162 3.20 0.0388 C20H19BF3NaP M+Na 22,9898

1 376.1599  376.1608 250 0.0110  C20H23BF3NP  M+H4N 18.0344

Note: Sigma fits < 0.05 indicates high probability of correct MF
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[3,5-bis(trifluorometil)benzil]difenilfosfina-P-bora (L46b)

"H RMN (400 MHz, rt, CDCl):

CF;

NOWN—ONOST O O © Parimetro Vidor
TO -~ O WWONO — -~ ©
COOoOoOUuITITON O ~ © 1 Data Fle Name
e e i TR \\‘ | - 2 Tte
l 3 Sovert
4 Puse Saqence
S Acistion Date 5:40:5
6 Temperature
7 Number df Scars
& Spectrometer Frequency 4 3
9 Nucks ™
J LW
P )
MO DOWw MmO o
0RO R S
O M ¢ o~
T T T T T T T T T T T T T T
9.0 85 80 7.5 7.0 65 6.0 55 50 45 4.0 35 30 25 20 15 1.0 05 0.G
(ppm)
CF;
BH;
1
PPh,
13C{'H} RMN (101 MHz, rt, CDCls) F4C
™~ ~© cow-wy a4 © oo 0 @ -0 -
M o ™ MMM NN o~ o N o~ o~ o N -~
- - -~ - D il R SR R o — — - - — - - -
— | ] I~ | —_ | | —
| Pasmen
" 1 Dt Fie Name
Tee Us
wert 3 |
4 Puse Sequrce 2093
S Acguston Date 2008-11-22101:44:54
=
8 Spectrometer Freqency 10
? Nchs
)
T T T T T T T T T T T T T T T T
136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118
J.\ | . i I
T T T T T T T T T T T T T T T T T T
20 210 200 190 180 170 160 150 140 130 120 o 100 EY 80 7 €0 50 40 2 20 10 0
(ppen
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CF;
31P{'H} RMN (162 MHz, rt, CDCl3): BH;
PPh,
F5;C
< © .
("? O’) Parametro Vakr
@ © Data Fle Name D Oric LA/ NOTTINGHAM/ RMNs. IMPORTANTS/ o_val ov52e2_c8-9/ 2/ fid
1~ Ttle 2_¢8-9 Sugervisord D swood Lab Phone No
3 Sovert
4 Pubse Seqerce
Acgustion Date 21T1S
:‘ Mn:zn o Sas 128
& Spectrometer Froguency 16198
5 Nudes 3P
§5 50 45 40 35 30 25 20 15 10 5 0 5 10 15 -20 25 -30 -35 40 -45 -50 55 -6G
(ppm)
CF;
BH;
1
HRMS (ESI+): FAC PPh;
' 3
Sample-ID  o_val_ov52r2_c8-9_383152 Lab C29 i m'z 1%
2 s sa
Analysis Name o_val_ov52r2_c8-9_383152_3_01_31930.d Acquisition Date 11/25/2008 11:10:40 AM 3 430:9153 7:2
lonisation Mode  ESI Positive 4 4431514 2.6
+MS, 1.0-1.2min #(94-111) 2 ﬁ‘s‘-:g; lii
Intens. 3 R rrr . :
n;noss_ +MS, 1.0-1.2min #{94-111)) 7 4481077 192
o 8 449.1038 100.0
0751 40108 9 4501069  18.0
0'504 513.3781 10 477.3642 3.0
0'25; 11 481.1308 39
0001 2949388 362.9257 ol ) 566.8672 124893808 2.4
: 300 350 400 450 500 550 500 650 miz 13 490.1303 6.3
14 498.8993 4.5
Generate Molecular Formula Parameters 15 508.4238 3.4
S T
ource Type Est 16 5123818 111
Charge Tolerance sigma limit H/C Ratio Electron Conf. Nitrogen Rule Chrom.BackGround Calibration 17 513.3781 63.2
+1 6 ppm 0.08 3-0 both false false TRUE 18 5143821 18.2
Expected Formula  C21H18 B1F6 P1 Adduct(s): H, Na, NH4, radical 19 5153607 3.6
- 20 566.8872 29
# meas. m/z theo.m/z |Err|[ppm] Sigma Formula Adduct Adduct Mass
1 449.1038 449.1036 0.60 0.0304 C21H18BF6NaP M+Na 22.9898
1 444.1489 444.1482 1.60 0.0242 C21H22BF6NP  M+H4N 18.0344

Note: Sigma fits < 0.05 indicates high probability of correct MF
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(3,5-dimetilbenzil)difenilfosfina-P-bora (L47b)

BH;
|
1 PPh,
H RMN (400 MHz, rt, CDCl3):
TOOUMNTOT WL O O T T ©
M- O0VOTON— O N D i
COOOVBLITITT K © 0 < <
MNNNNNNNNNDN O © @™ o
e N =
1
4“ AL b .
T, = I
N v v T D o «
O Nm .. o~ w
T T T T T T T T T T T T T T T
9.0 85 80 7.5 7.0 65 6.0 55 50 4.5 4.0 35 30 25 20 15 1.0 05 0.G
(ppm)
BH,
|
31 PPh,
C{'H} RMN (101 MHz, rt, CDCl):
© oo @ OIS~ ©O®0 N o o
~ oo — O 0 W O O < ™ =
o© ™ [See] MONNNNNN «® o™ Parimetro Valor o~
Lol ot - D e ol R i i 5 0 i £ % e |
= ) T e 1 Data Fie Name 0:/ Ociol LAB, .v-H'..r.il“ V ol
Tee
3 Sohert
4 Pube Sequerce
5 Acqistion Date
6 Temperature
7 Numbes of Scars
8§ Spectrometer Frequenc
1
1
|
v MY
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
139 137 135 133 131 129 127 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20
T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 10 100 % & 70 6 50 40 % 20 10 0

(ppm)
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80

31P{H} RMN (162 MHz, rt, CDCls):

[0
o © >
4 Pariemetio

@ r~

s 1 Data Fie Name 0:/ Orol UABY NOTTINGHAM/ BMNs INSORTANTS o_val ov55r2_110-11/ 2
)isa

I~ 2 Te UsertD o_val SamgielD o_val ov352_110-11 SupervisordD swood Lab Phore Ne

ot Murnbe 1
3 Sokert a3

4 Puse Sequence

5 Acqustion Dite

berd Scrs 512

8 Spectrometer Frequecy 161.98

9 Nuckeus 3P

o,
PPh,

T T T T r T T T T T T T T — T T T T T T ]
55 50 45 40 35 30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -6G
(ppm)
BH,
1
PPh,
HRMS (ESI+):
0,
Sample-ID  o_val_ov55r2_f10-11_383328 Lab C29 # m/z 1%
) 1 305.1462 38
Submitter Supervisor 2 314.1494 6.9
Analysis Name o_val_ov55r2_f10-11_383328_19_01_32127.d Acquisition Date 11/28/2008 10:59:48 AM 3 315.1460 31.0
lonisation Mode  ESI Positive 4 316.1522 6.5
- 5 317.1614 4.7
+MS, 1.0-1.2min #(93-111) 6 327.1264 8.3
Intenss. +MS, 1.0-1.2min #(93-111) 7 3352036 3.6
1097
Pae 8 3362042 137
- 9 340.1627 17.0
06 341.15%4 i 10 3411594 873
04 113421629 167
0.2
12 378.2511 43
477.3633
00 ol 0TI . - : 13 4773633 76
300 400 500 600 700 800 miz
14 653.3790 6.6
Generate Molecular Formula Parameters 15 654.3760 18.5
S T ESI
ouree Type 16 6553785 64
Charge Tolerance sigma limit H/C Ratio Electron Conf. Nitrogen Rule Chrom.BackGround Calibration 17  658.3336 36.3
+1 6 ppm 0.08 3-0 both false false TRUE 18 6593314  100.0
Expected Formula  C21H24 B1P1 Adduct(s): H, Na, NH4, radical 19 6603335 334
- 20 661.3325 57
# meas. m/z theo.m/z |Err|[ppm] Sigma Formula Adduct Adduct Mass
1 341.1594 341.1601 200 0.0261 C21H24BNaP M+Na 22.9898
1 336.2042 336.2047 150 0.0203 C21H28BNP  M+H4N 18.0344

Note: Sigma fits < 0.05 indicates high probability of correct MF



Annex

(naftalen-2-ilmetil)difenilfosfina-P-bora (L48b)

"H RMN (400 MHz, rt, CDCl):

N OO~ 0O~ - O © r~ Paramet -
OIT - DOMOM— D o ® ~ < W P i
CQOOITITITITITOM - O M~ I~ 1 Data Fle Name D/ Orick/ UAB/ NOTTINGJAM/ RMNs. IMPORTANTS/
NNNNNNNNN NN o
i | = I~ Tte gesvrarD swood
3 Sovert om
4 Pubse Seqence
5 Acqastion Date 08 4
e %
1 Scrs
meter Frequency 400,
L
|
| A u; J~
o
o
o~
T T T T T T T T T T T T T T
9.0 85 8.0 7.5 7.0 6.5 6.0 55 50 45 4.0 35 30 25 20 1.5 1.0 0.5 0.6
(ppm)
13C{'H} RMN (101 MHz, rt, CDCla): 2
R0 U302 0 Qi OO | B =% P
o N = DO M o ~ O v N B
o™ ™ ™ ANANNNNN o~ o N «© o
- - — - - - - — - - D
— — —— | - !
Pk Ao i el
[ ERWEAY
T T T T T T T T T T T
134 133 132 131 130 129 128 127 126 125 124 36 35 34 33
T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 10 100 % 80 7 ] % 40 ) 20 10 0
(open)
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31P{'H} RMN (162 MHz, rt, CDCl3):

« W P,
83 o
@ ~ -
iy b Duta Fie Namme
- Tee
| 3 sovent
4 Pukse Soquence
S Acistion Dice
& Tomprrature

I 7 Numder of Scars
| & Spxctrometer Froquency

3 Nucks 3P

Vatkr

BH;
PPh,

55 50 45 40 35 30 25 20 15 10 5 0 5 .10 -15 20 -25 -30
(ppm)

HRMS (ESI+):

Sample-ID o_val_ov55r2_f10-11_383328 Lab C29

Submitter Supervisor

o_val_ov55r2_f10-11_383328_19_01_32127.d
Positive

Analysis Name Acquisition Date 11/28/2008 10:59:48 AM

lonisation Mode  ESI

+MS, 1.0-1.2min #(93-111)
Intens. +MS, 1.0-1.2min #(93-111)
x107]
0.8

08 A 659.3314

0.4
0.2
0.0

1 il 430.9145477.3633 {
300 400 500 600 700

800 miz

Generate Molecular Formula Parameters Source Type ESI

Charge Tolerance sigma limit H/C Ratio Electron Conf. Nitrogen Rule Chrom.BackGround Calibration
+1 6 ppm 0.08 3-0 both false false TRUE

Expected Formula C21H24 B1P1 Adduct(s): H, Na, NH4, radical

# meas. m/z theo.m/z
1 341.1594
1 336.2042

Formula Adduct Adduct Mass
C21H24BNaP M+Na 22.9898
C21H28BNP  M+H4N 18.0344

|Err|[[ppm] Sigma
341.1601 2.00 0.0261
336.2047 1.50  0.0203

Note: Sigma fits < 0.05 indicates high probability of correct MF
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m/z
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314.1494
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317.1614
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335.2036
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10 Caracteritzacio d'intermedis i productes a la sintesi de

monofosfines quirals

10.1 Sintesi de I'(R)-(+)-BINPO (L28) 0

11
PH
Oxid de difenilfosfina (L19(0)) ©_ @

"H RMN (250 MHz, rt, CDCls):

0 cworn
o~ ~0+-0o O
=] NOWVWW «
) MNNNNON

o=
s
F
:

p
10.0 9.5

13C{'H} RMN (63 MHz, rt, CDCls):

1326
1325
131.6
130.7
130.6
130.6
128.9
128.8

......................................................

.......................................
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I
31P{H} RMN (101 MHz, rt, CDCl3): Q_PH

24.91

tremetes Frequercy

T T T T T T T T T

60 55 5KO -4‘5 40 35 3’0 2‘5 éO 15 10 5 [ -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -6G
(ppm)
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1
<: :)—-PH
31P RMN (101 MHz, rt, CDCls)

N DI~ N~
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N~ S INENEN
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(S)-(-)-2,2’-bis(trifluorometansulfoniloxi)-1,1’-binaftil (136)

'H RMN (400 MHz, rt, CDCls):
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[ |~ ~ /e /e | [
e
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Valer

Parimetse

0.5
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rt

Oxid de (S)-(-)-2-difenilfosfino-2’-difenilfosfinil-1,1’binaftalé (BINPO, L28)
"H RMN (250 MHz
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Annex
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P(O)Ph,
PPh,

13C{'H} RMN (101 MHz, rt, CDCls):

Parimetro
1 Data Fie Name

| 3 Sokert

| 8 Spectrometer Frequency

4 Temperatue
Pubie Seqence
6 Number of Scars

7 Acqustion Date

| 9 Nces

* @ 0
< o o
< < <
- -
| /-
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L L L gt G g S S S
I~ SNte=— NI =] — ~N = 2
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A LA _l
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180 180 170 160 150 140 130 120 1o 100 20 80 70 &0 50 40 0 20 10 o
(ppm)
P(O)Ph,
_ PPh,
31P{1H} RMN (101 MHz, rt, CDCls): -
(o]
S N
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~
o~ By 1 Data Fle Name N dita/ remef BANPO!
| | |
[ 3 sonere
¢ Temperpae 99.2
| 5 Pube Sequence 2393
| 6 Number of Scars &
| 7 Acqiston Date 00601-19716:46:36
| 8 Spectrometer Froquncy 101
T Y
o o
o S
— —
T T T T T T T T T T T T T T T T T T ]
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HRMS (ESI+):

Analysis Info
Analysis Name

09EM422-QTOF-pos1-1.d

Acquisition Date 17/09/2009 12:08:34

P(O)Ph,
PPh,

Method 09EM422-QTOF-pos1.m Operator SAQ
Sample Name BINPO Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca 5 ppm en MeOH.
O. VALLCORBA
Intens. +MS, 0.2-1.0min #(14-58)
x109 |
1.2
# m/z I 1 %
] 661.1810 1 661.1810 108368 100.0
2 662.1836 44971 415
1.0 3 663.1863 8987 8.3
4 664.1907 1151 11
0.8
0.6
0.4
0.2
650.0 652.5 655.0 657.5 660.0 662.5 665.0 667.5 670.0 672.5 miz
Intens. C44H320P2, M+nNa ,661.1§
120
Distribucio isotopica tedrica prevista
661.1821
100 # m/z I 1 %
| 1 661.1821 100 100.0
2 662.1854 48 48.0
804 3 663.1888 11 114
4 664.1921 2 1.8
60-
40
20+
650.0 652.5 655.0 657.5 660.0 662.5 665.0 667.5 670.0 6725 " miz
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10.2 Sintesi de I'(R)-(+)-Metilbinap (BINAP(Me), L29)

PH

'"H RMN (250 MHz, rt, CDCl3):

Difenilfosfina (L19)
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PH

31P{"H} RMN (101 MHz, rt, CDCls):

22.02
-39.69

60 55 50 45 40 35 30 25 20 15 10 5

PH

3P RMN (101 MHz, rt, CDCl3):

:‘» -37.93
--40.09

60 55 50 45 40 35 30 25 20 15 10
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99

(R)-(+)-2,2’-bis(difenilfosfino)-1,1’-binaftil (BINAP, L18)

PPh,

l PPh,

N
Z

'"H RMN (250 MHz, rt, CDCls3):
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86'vL-—

it se

5 Puse Sequence

2093

-90

-80

-70

-20 -30 -40 -50

-10

30 20 10

40

80 70 60

90

(ppm)

91



Annex

lodur de (R)-(+)-Metilbinap (BINAP(Me)l, L29a)

P(Me)Ph,
PPh,

'"H RMN (250 MHz, rt, CDCls):
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s,

®
P(Me)Ph,

PPh,
31P{1H} RMN (101 MHz, rt, CDCls): OO

—22.25
—-15.18

,_
3
1.00- p——

1.05~ &=

T T T T T T T T T
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(ppm)

9Ty

®
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31P RMN (101 MHz, rt, CDCls): OO
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HRMS (ESI+):

Analysis Info

©

®
P(Me)Ph,

PPh,

Analysis Name  09EM424-QTOF-pos1-1.d Acquisition Date 17/09/2009 11:50:44
Method 09EM424-QTOF-pos1.m Operator SAQ
Sample Name  BINAP Me | Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca 5 ppm en MeOH.
O. VALLCORBA
Intens. | +MS, 0.5-1.7min #(27-104),
x105
5..
# m/z I 1%
1 637.2205 431418 100.0
1 637.2205 2 638.2233 213721 495
" 3 639.2263 41759 9.7
4 640.2281 4546 11
34
2
14
625.0 627.5 630.0 632.5 635.0 637.5 640.0 642.5 645.0 647.5 6500 m/z
Intens. C45H35P2, M ,637.22
120
Distribucié isotopica teorica prevista
| # miz 1 1%
1004 637.2209 1 637.2209 100 100.0
2 638.2242 49 491
] 3 639.2276 12 118
4 640.2309 2 1.8
80
60-
40
20+
0 T T T T 1 j\ y T T T T
625.0 627.5 630.0 632.5 635.0 637.5 640.0 642.5 645.0 647.5 6500 miz
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Hexafluorofosfat de (R)-(+)-Metilbinap (BINAP(Me)PFe, L29b)

'"H RMN (250 MHz, rt, CDCls3):
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o
PFe
e
P(Me)Ph,
X PPh,
31P{H} RMN (101 MHz, rt, CDCls): | /
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O
HRMS (ESI+): g(Me)th
oo™

Analysis Info

Analysis Name  09EM423-QTOF-pos1-1.d Acquisition Date  17/09/2009 12:23:20
Method 09EM423-QTOF-pos1.m Operator SAQ

Sample Name BINAP Me PF Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca 5 ppm en MeOH.

O. VALLCORBA

Intens."| +MS, 0.2-1.2min #(11-71)
x105
# m/z 1 1%
637.2212 1 637.2212 315500 100.0
3 2 638.2239 149696 474
3 639.2271 28998 9.2
4 640.2287 3439 11
2
14
6275 630.0 632.5 635.0 637.5 640.0 6425 645.0 6475 miz
Intens. C45H35P2, M ,637.22
120
Distribucié¢ isotopica teodrica prevista
637.2209
100 # m/z I 1%
1 637.2209 100 100.0
2 638.2242 49 491
3 639.2276 12 118
801 4 6402309 2 18
604
40
20
0-+— T T T t j\ v T T T
627.5 630.0 632.5 635.0 637.5 640.0 642.5 645.0 647.5 miz
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11 Caracteritzacio dels complexos metal-lics

11.1 DPEMephos amb Pd i Pt cL’i:d'CI
O~

[PdCI(DPEMephos)] (C32) W

Pd\ F
c” cl cr’ \Cl
"H RMN (400 MHz, rt, CDCl3):
-0 NOOYTOOO O~ oW O o )
N ONN-OON —O 0© © o ©
5% TIOOANN @K o - ® @« Fe
NNONNNENNNN 0o Y ¥ o ©
- g i = | |
"
| Badi] | L e T T T T
0w N ®
-0 O O o w I~ o w ™
B b N 0 2] T © ~v
N N N o o < N O
00 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 06
(ppm)
31P{1H} RMN (101 MHz, rt, CDCls):
g8 o o 2 Y
g% § e 2
‘ |

| I et
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o8

Ph2 h2
th

"H DOSY PFG-RMN (400 MHz, rt, CDCls): PhoP,  PPh,

|/ \

é

1 Jog(m2ss)

31P{'H} DOSY PFG-RMN (101 MHz, rt, CDCl3):

P A "

F1 [log(m2/s)]

-92

3 bl 2% | 15 F2 [opm]
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HRMS (ESI+):

Analysis Info
Analysis Name

thP,,,

PPh,

CI/ \

d57aPd (8EM-147)_1-B,1_01_250.d

Acquisition Date  27/05/2008 10:51:41

’f,

CP

Method ESlpos250-1300_FI-HS_MeCN_27-5-08.m Operator SAQ
Sample Name d57aPd (8EM-147) Instrument micrOTOF-Q
Comment ESI+. AER. D6 ca 2 ppm en MeCN. // O. VALLCORBA.
Intens. | +MS, 0.5-0.6min #(29-33)
x1
# m/z | 1 %
1 745.0902 15388 23.8
2 746.0917 45555 70.5
747.0912 3 747.0912 64633 100.0
N 4 748.0940 22032 34.1
5 749.0909 46913 726
6 750.0933 18342 284
7 751.0924 21603 334
749.0909 8 752.0952 7265 11.2
44
751.0924
2
0 4 - —- Moy—y JLL J.l“, ‘JLA —— r T
735.0 7375 740.0 7425 745.0 7475 750.0 752.5 755.0 7575 760.0 miz
Intens. C38H320P2PdCNCNNa, M ,747.09)
120
Distribuci6 isotopica teodrica prevista
1 # m/z 1 1%
1004 747.0943 1 743.0949 3 2.7
0 2 7440982 1 12
3 745.0934 29 293
4 746.0948 71 712
80+ 5 747.0943 100 100.0
749.0939 6 748.0969 38 37.8
7 749.0939 77 769
8 750.0967 32 318
60- 9 751.0954 37 375
10 752.0981 15 146
11 753.1011 3 31
12 754.1042 0 0.5
40- 751.0954
20
743.0949 ﬁ
0 ; . ——a . | A ; ; .
735.0 737.5 740.0 742.5 745.0 747.5 750.0 752.5 755.0 757.5 7600 miz
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[Pd(CN):(DPEMephos)] (C34)

'H RMN (400 MHz, rt, CDCls):
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85

9.0

31P{'H} RMN (101 MHz, rt, CDCls):

Parimetre
1 Data Fle Name

2 Tee

o' LL-

3 Soert

4 Pusse Sequerce

Acquiston Date

45

-40
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-10
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IR (KBr):
(KBr) ph—Pr_ «CN
NC™ “P—Ph
Ph
733
7 n 5
313 10
65 1629 106 102 6
3067 9% 79
1576 un
60 2128 53
89382‘3 64
3446 4' ) 504
T 53
1094
50
691
"
45
1483
1435 1241
40
324 . . . : —
40000 3000 2000 1500 1000 4000
cm.1
o
. Ph
HRMS (ESI+): ph—P%._ .CN
- dw
Analysis Info NC ?—Ph
Analysis Name  09EM211-QTOF-pos1-1.d Acquisition Date 08/05/2009 12:50:43 Ph
Method 09EM211-QTOF-pos1.m Operator SAQ
Sample Name d93b2 Instrument micrOTOF-Q
Comment MIE // ESI+ // D6 en CH2CI2:MeOH (1:5) // ORIOL VALLCORBA
Intens. | +MS, 0.6-0.9min #(35-55)
x104{
5 # m/z | 1 %
1 1 743.0915 933 21
] 747.0913 2 744.0941 507 1.1
] 3 745.0894 11069 25.0
4 4 746.0921 30527 68.8
J 5 747.0913 44345 100.0
1 6 748.0938 14519 32.7
1 7 749.0913 31672 714
N 8 750.0935 12141 274
] 9 751.0923 13983 31.5
] 10 752.0948 5251 11.8
11 752.0948 5237 11.8
1 12 753.0979 1068 24
2-
14
S S [ N MY
710 720 730 740 750 760 770 780 790 miz
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Intens. C40H32N20P2Pd, M+nNa ,747.09
120
Distribuci¢ isotopica teorica prevista
747.0931
1007 # mz 1 1%
] 1 743.0938 3 2.7
2 744.0972 1 1.2
80+ 3 745.0922 29 293
4 746.0934 71 712
] 5 747.0931 100 100.0
6 748.0951 38 37.8
60 7 749.0922 77 76.9
8 750.0955 32 318
J 9 751.0934 37 375
10 752.0967 15 14.6
40 11 753.1001 3 3.1
20+
0 . . ———————t LA — _— — .
710 720 730 740 750 760 770 780 790 m/z
[Pd('3CN)2(DPEMephos)] (C34m)
o
Ph
ph—Pu. 13CN
13041 N'3C” “P—Ph
C{'H} RMN (63 MHz, rt, CDCls): o
555 :
" i 1355 1345 1335 1325 315 1305 1205 12865 1275 1265 1255 1245
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(o)
31P{'H} RMN (101 MHz, rt, CDCl3): or—Pl 13CN
N'3C” “P—Ph
Ph

% ‘g 8 Pacimetre Vakr
[ S 1 Data Fie Name CJ Brukes/ TOPSPIN/ ot/ rme,
\ Jegie ;28 o @ d
/ // 2 Te J1P{1H) (400MH2)
3 Sovet o
4 Pube Soperee
5 Acqustion Date
6 Tempevature
7 Mumber o Scare
8 Specteameter 161.98
Frequency
9 Nuies ne
1
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
202 19.8 19.4 19.0 18.6 18.2 17.8 17.4 17.0 16.6 16.2 15.8 154 15.0 14.6
T T T T T T T T T T T T T T T T T T T T 1
100 90 80 70 60 50 10 30 20 10 0 -10 -20 i0 40 50 -60 ~70 80 90 <100
(ppm)

Espectre de correlacié 'H-'H (COSY):

Paximetro Vakr 12, 11)
1 Data Fie Name CJf Bruker/ TOPSPIN/ datal rnr;
32 3124/ 2) ser
2 Tee sy
400 MHz)
3 Sokent ()

4 Puke Sequrce

5 Acqistion Date

7 A 3.5
8 Spectrometer Frequency (400
9 Nucious (LA ' ’
-4.0
4.5
” £
5.0
L65 <
"
~ o 8
7.0
e e o "
g "
» S 2] +7.5
Ed 4
8.0
7.5 7.0 4.5 4.0

65
(ppm)
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Espectre de correlacié 'H-"*C (HMBC): Ph’P;'f’h1?CN

Pd
N'3C” “P—Ph
Ph

+50

8
(ppm)

80 7.5 7.0 65 6.0 55 50 4.5 4.0
(ppm)

o

Espectre de correlacié 'H-3'P (HMBC): thp;fh@c,«

N'3C” ““P—Ph
Ph

-
-
-
——
>
(ppm)

" a0
<
22
24
26
128
—————— T T T T T T
7.8 7.4 7.0 66 6.2 58 54 50 4.6 4.2 38
(ppm)
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: o]
IR (KBr): on
Ph—Pr.p7CN
N'3C” “P—Ph
Ph
754
74
72
.l 2923 1629 1314 !
1
6 057 999
66 - 157 1%
3440
64 2082 sl
6 33
%T 82
60
58
1033
56 691
54
%
52 ] 1433 1
1434 lT
491 ] . .
40000 3000 2000 1500 1000 4000
cm-1
HRMS (ESI+): o
'Ph13
- Pll.,, & CN
"Nrac=Pdsp
Analysis Info P—Ph
Analysis Name 09EM210-GTOF-posi-1.d Acquisition Date  08/05/2000 12:42:13 Ph
Method 09EM210-QTOF-pos1.m Operator SAQ
Sample Name  d93a2 Instrument micrOTOF-Q
Comment MIE /! ESI+ /! D6 ca. 15 ppm en CH2CI2:MeOH (1:5) / ORIOL VALLCORBA
Intens, +MS, 0.4-1.2min #22-T1
aot| # miz % bl
1 7450843 667 54
2 T46.0948 508 6.8
3 T747.0858 4080 331
125{ 4 7480838 8849 719 7490089
§ 749.098% 12308 10040
6 7501006 4135 336
7 7510882 BTOT 707
qopd B 7521010 3347 272
% 7531000 4081 332
10 7541038 1443 117 751.0982
11 755.1052 412 33
0.75+
0.504
753.1000
0.25+
004y . Aﬁ'l '. ’l lJls.LLl\.!J \A_l's_l k__[dk__’l\_.ﬁl_; Apofog . .
7375 7400 7425 745.0 7475 780.0 7625 755.0 757.5 760.0 miz
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Intens. (M3C)2C38H32N20P2Pd, M+nNa ,749.10
1204
# mz 1 1% Distribucit isotopica teorica prevista
1 7451005 3 27
1 2 7461039 1 1.1
100- 3 747.0990 30 2938 749.0998
4 7481001 72 716
5 749.0998 100 100.0
6 750.1018 36 36.2
7 751.0989 77 773
80
8 7521022 31 306 751.0989
| 9 753.1002 37 374
10 754.1034 14 14.0
sl 11 7551068 3 29
40+ 753.1002
20
745.1005
7375 740.0 742.5 745.0 747.5 750.0 752.5 755.0 757.5 760.0 miz
Cl Cl
W4
Q‘Pt
[PtCI2(DPEMephos)] (C33) P’ Y
o
Ph, Ph,
o]
PhP,  PPh, Phy Phy
Pt “bi’
7 Pt
c1” N e N
"H RMN (400 MHz, rt, CDCls):
o -~ -—ONDO® ~o @ ~ oy T
o M- NONOO < N O o T N Data Fle Name
- DONTO6® O © © ~ 0o
el NMNMNMNOOOO nwn o« M
1 \ ¢ — [

25.85-
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Eeyasy,
'H RMN (400 MHz, temperatura variable, CDCls):  pn,p, PPh, @\/
Cl/Pt\c|
2 i i 8

By o

0\

323

108

313

5 -

= )
“’z" -
' o 7
= S i
- oy
J
—— )
o« ™ ™
(=] I~ “w
(] (] (]

Ph,
h;

0.0

05

1.0

1.5

20

25

30

7.5 7.0 65 6.0 55 50 45 40 35

80

85

9.0

(ppm)

f@
h&@
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60

° Q/\th P;\Q
thP,,, JPPh, @\/th Ph,
/
31P{'H} RMN (162 MHz, rt, CDCl3): cl \
g > & & 2 b J
g §ie| g5 ¢ 9
| | | | | |
55 50 45 J‘D 3‘5 3‘0 2'5 2'0 1'5 1'0 .l‘: 27 -5 - ;0 - ; 5 —2'0 -2'5 -:;a -:;5 »~;0 -~‘45 50 -55
(ppm)
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é 5 : th th :
Ph,P, PPh2 :< th th >:

C/

31P{"H} RMN (162 MHz, temperatura variable, CDCl3):

-5
4
3
2
1

B e e T
T T T T o ] b ]
2 3 4 5 6 -7 8 9

‘\._
6
(pom)

T
7

8

11

R

13 12

A
>
e i et e K e e it
0 9

18 17 16 15 14

22 21 20 19

323
298
273
263
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4
Pt
H DOSY PFG-RMN (400 MHz, rt, CDCls): (ELoJ%j Q/\g‘;z i
P Ph, Ph, 2
< § P, ,P

PhoP, PPh,
bt 7,
- Pt
c” g EAN
cr e
=
E
L S
=

-88 .

31P{'H} DOSY PFG-RMN (101 MHz, rt, CDCl3):

F1 [Iog(m2}s)]
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HRMS (ESI+):

Analysis Info
Analysis Name

d57bPt (BEM-148)_1-B,2_01_251.d

PhyP,,
Pt
a” N

PPh,

Acquisition Date 27/05/2008 10:58:29

O
Gv

Ph, P
Ph,

o)

hz

é>

Method ESlpos250-1300_FI-HS_MeCN_27-5-08.m Operator SAQ
Sample Name  d57bPt (8EM-148) Instrument micrOTOF-Q
Comment ESI+. AER. D6 ca 2 ppm en MeCN. // O. VALLCORBA.
Intens. +MS, 0.5-0.6min #(27-37)
x105]
1,50 # miz I 1%
1 853.0813 61531 47.5
2 854.0843 94437 729
] 855.0830 3 855.0830 129561 100.0
1.254 4 856.0835 81598 63.0
] 5 857.0832 76189 58.8
6 858.0840 26505 20.5
1 7 859.0824 16220 125
1007 854.0843 8 860.0860 4778 3.7
9 861.0870 1882 1.5
856.0835
1 857.0832
0.75-
853.0813
0.501
1 858.0840
0.25
1 859.0824
U b U 860‘}1860 861.0870
ooc - - - . s -
850 852 854 856 858 860 862 miz
Intens. C38H32CI20P2PtNa, M ,854.09)
120+
Distribucio isotopica tedrica prevista
# m/z 1 1%
1004 855.0839 1 853.0824 53 53.0
2 854.0849 75 754
3 855.0839 100 100.0
4 856.0841 70 69.8
80- 5 857.0840 63 63.3
854.0849 6 858.0850 27 26.8
856.0841 7 8590842 18 17.7
857.0840 8 860.0866 6 5.7
60+ 9 861.0855 2 2.2
853.0824
40-
858.0850
20- 859.0842
860.0866
/\ 861.0855
0 T r ; ; f A r
850 852 854 856 858 860 862 miz
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[Pt(CN)(DPEMephos)] (C35)

o
,Ph
ph—Pw. ~CN
1 . Ne” ' ~peph
H RMN (400 MHz, rt, CDClI3): )
Ph
ON =< OWDO0O < o © © met
OTMO—ODMONOOD N O O = -
O WY ¥ OO0 N R ® P R, anal
R T e o D S A N © © © [T Te} <
e e e | e — |
151
| BATH PR T T
<
~ N <+ v @ o
o < = @ o
o N SR - <
T T T T T T T T T T T T T T
9.0 85 80 7.5 7.0 65 6.0 55 50 45 4.0 35 30 25 2.0 1.5 1.0 05 00
(ppm)
31P{'H} RMN (162 MHz, rt, CDCls):
<‘(_> 8 N Parimetre
o o b Data Fle Name -
~N - «
| | o
|
T T T T T T T r T r T T T T T T T T |
60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60
(ppm)
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114

IR (KBr):

62

60

58

56

54

%T

52

50

439

3055

2128

3433

1625

1576

1310

1434
1434

175

1233

1101

102¢
998

Ph’ Pll, \\\CNS

c’ ‘P —Ph

832
&9

42

Ph

485

4000.0

3000 2000

HRMS (ESI+):

Analysis Info
Analysis Name

09EM208-QTOF-pos1-1.d

cm-1

1500

1000

Ph

—~P.. _ «CN
Ph o Pt"‘
NC” ~P—Ph

Acquisition Date 08/05/2009 11:42:58

Ph

Method 09EM208-QTOF-pos1.m Operator SAQ
Sample Name d92b2 Instrument micrOTOF-Q
Comment MIE // ESI+ // D6 ca. 15 ppm en CH2CI2:MeOH (1:5) // ORIOL VALLCORBA
Intens. +MS, 0.1-1.2min #(6-69)|
x1
# m/z | 1%
1 833.1444 590 35
2 834.1456 379 23
8361508 3 8351478 11149  66.9
4 836.1508 16675 100.0
1.57 5 837.1520 14762 88.5
6 838.1547 4323 259
7 839.1529 2823 169
8 840.1575 943 5.7
9 841.1590 206 12
1.0
0.54
833.1444
0.0-4— . . e wbbdkLk — . .
825.0 827.5 830.0 8325 835.0 837 5 840 0 842.5 845.0 847.5 m/z



Annex

Intens. C40H32N20P2Pt, M+nNa 836.15
120+
Distribuci6 isotopica teorica prevista
# m/z | 1 %
836.1533 1 833.1492 2 1.6
1007 2 8341526 1 07
3 835.1509 68 68.2
4 836.1533 100 100.0
80- 5 837.1535 90 89.7
6 838.1566 31 30.9
7 839.1562 21 21.0
8 840.1594 7 7.4
604 9 8411628 2 15
40-
20-
. 833.1492 /\
825.0 8275 830.0 8325 835.0 837.5 840.0 8425 845.0 8475 miz
[Pt(13CN)2(DPEMephOS)] (C35m)
(o)
'Ph
ph—P._ 13CN
13041 N3C” “P—Ph
C{'H} RMN (101 MHz, rt, CDCl5): Pr'|
2 N=Q «© Paimere Vakr
-— O O © o
(“'_) C‘:l ‘(\_l f‘:l (‘:| 1 Duta Fle Name :«":u; ,':,;4"\. :.:n‘r:
N | e e i
3 Sover [eeet]
4 Temperatue 103.2
5 Pube Sequence 23930
8 Spectrometer Frequency 50,55

N ——— S — S I S ——
142 140 138 136 134 132 130 128 126 124 122 120 118 116 114 112 110 108
I l
B T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

(ppm)
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31P{H} RMN (162 MHz, rt, CDCls):

20.18

© I~
Ly
oo
- -
rf/’>>>‘

o
'Ph13
Ph— Pn,,, Py CN

N'3c” “P-Ph
Ph

Parimetre

1 Dita Fle Name

—4.38

2 e
3 Sohert

| 4 Puse Seqence

5 Acqustion Dute

& Tempeatise

7 Numberof Scars 64
| 8 Spectrometer 145,78
Frequercy
Nuckus 3P

29 27 25 23 21 19 17 15

r T T T
100 90 80 70 60 50 40 30 20

Espectre de correlacio 'H-3'P (HMBC):

13, 145.78)

o
,Ph
Ph’P""' 1§CN
N'3c” “P-Ph
Ph

o

(ppm)

20

25

30

9.0 85 8.0

116

7.5

7.0

65

6.0
(ppm)

55

50 4.5 4.0 35 30 25
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IR (KBr): h,P/,,, .? ;

NSC” ‘P —Ph

Ph
66.2 _
64
62 |
585
04 1624 by 1311
1
38 4 054
56
1576
54
3433
*l 52 J
2081 "8
50 |
4 | 1101
46 |
123 742
44 | 1434
1434 691
42 |
402 . . § i
40000 3000 2000 1500 1000 4000
cm-1
HRMS (ESI+): o
'Ph13
ph—Pn. 3CN
v N
Analysis Info N3C ';“_Ph
Analysis Name  09EM209-QTOF-pos1-1.d Acquisition Date 08/05/2009 12:31:43 Ph
Method 09EM209-QTOF-pos1.m Operator SAQ
Sample Name d92a2 Instrument micrOTOF-Q
Comment MIE // ESI+ // Dé ca. 15 ppm en CH2CI2:MeOH (1:5) // ORIOL VALLCORBA
Intens. - i X
n;v‘(l; # miz | 1% +MS, 0.8-0.9min #(50-54)
1 1 835.1521 417 3.1
1504 2 836.1514 361 2.7
1 3 837.1575 9123 68.0
4 838.1601 13410 100.0 838.1601
5 839.1613 11154 83.2
1257 6 840.1632 3619 27.0
7 841.1640 2419 18.0
8 842.1663 780 5.8
1004 9 843.1651 178 1.3
0.75:
0.50:
0.25:
| 835.1521 JL b
0.00 ; ; A . L. . .
825 830 835 840 845 850 miz
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Intens. (M3C)2C38H32N20P2Pt, M+nNa ,838.16
120- # m/z | 1%
1 835.1560 2 16 Distribucié isotopica tedrica prevista
1 2 836.1593 1 0.7
3 837.1576 69 69.2
1004 4 838.1600 100 100.0 838.1600
5 839.1602 89 88.9
|l 6 840.1633 29 295
7 841.1629 21 20.7
sl 8 8421662 7 74
9 843.1695 1 14
60-
40
201
835.1560 /\
" a5 830 835 "7 80 o 845 850 miz
11.2 XantMephos amb Pd i Pt c, L
LI O~
" 'p
o o Phz Phy
Ph, Phy
[PdCIx(XantMephos)] (C36) PhP,  PPh, Q ‘od O
AN e’ N
1H RMN (400 MHz, rt, CDCl3): a” e ci
MNODONNPO N O g m [0 2] 52} DO~ WO MO
DM ONDDO O O m Data Fle Name CJ Brvker/ TOPSPIN/ dtal w ™ wn TOOWO VW
CCEOITPN ® I Be.a 1td o o N 8BIYITad
L N S ) © © % Héla © o R N
——=\ — i {— e ————
) o
o wn
3 =
<t -
9.0 8‘5 8'0 7.r5 7‘0 5‘5 6’0 55 5‘0 ' JTD 35 3,0 2'5 20

4.5
(ppm)
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233

=2

1D
<
} )
v,
¢. —"-
=—
-~ = - "I-
B —
- — -
R 3 3
"\ (I b |
(=) ™ (3] o ™ ™
- “w M~ o - (]
(] (o] o (] ™ ™

cl,
Pd
P
Ph,
Ph,
P,

10 05

15

25

35

80 7.5 7.0 6.5 6.0 55 50 45 40

85

9.0

(pom)

,CI

*p

Ph,
Phy
P.

(2
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cl, ,CI
Pd
SOV E
o o th th
31p 1 : PN
P{"H} RMN (162 MHz, rt, CDCla): i O~ D
Pd <N,

1 72272
~21.40
—18.84

T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 5 y 0 ) -5 -0 -15 20 -25 -30 -35 40 -45 -50 -55 -60
ppm)
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c, o
P~ Y
R

p

Ph, Ph,

Phy Ph, 0

31P{'H} RMN (162 MHz, temperatura variable, CDClz): P"zP._ .PPh. ;Pd; O

|’ \CI cr Yo

255

298

P pigtey PR DU FESSS [Pape P o
245 235 225

313
323

233
248
263
273
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Cl .. ,CI
CLID {0
o B B
. Ph, Phy
HRMS (ESI+): Ph, P
S Pd
Pd NN
c” cr e
Analysis Info
Analysis Name d65aPd (8EM-149)_1-B,3_01_252.d Acquisition Date 27/05/2008 11:05:17
Method ESlpos250-1300_FI-HS_MeCN_27-5-08.m Operator SAQ
Sample Name dé5aPd (8EM-149) Instrument micrOTOF-Q
Comment ESI+. AER. Dé ca 2 ppm en MeCN. // O. VALLCORBA.
Intens. | +MS, 0.6-0.8min #(37-50), Background Subtracted
1 # m/z | 1 %
1 1 783.0931 79 2.7
30004 7871230 2 785.1226 619 214
: 3 786.1237 2269 784
) 4 787.1230 2894 100.0
1 5 788.1260 1949 67.3
789.1232 6 789.1232 2360 81.5
7 790.1249 987 341
8 791.1249 803 27.7
2000
1000+

Intens. | C43H360N2P2Pd, M+nNa ,787.12

: Distribucio isotopica teorica prevista

1 # m/z 1 1%

] 7871245 1 7831251 52 2.6
20007 2 7841285 25 1.2

] 3 785.1235 574 287

| 4 786.1247 1410 705

| 5 787.1245 2000 100.0
15004 789.1235 6 788.1264 803 40.1

| 7 789.1235 1528 76.4

| 8 790.1268 670 335

| 9 791.1248 753 37.6

J 10 792.1280 309 15.4
10004 11 7931314 70 35

| 12 7941347 11 05

1 791.1248
500+

1 783.1251 U

0 —T— r Ay e s e e T e T

775 780 785 790 795 800 m/z
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[Pd(CN)2(XantMephos)] (C38)

(2

(o] o

CN
Ph,P—Pd—PPh,

NC

\ 7

A lon O
Ph,P—Pd—PPh,
/

"H RMN (400 MHz, rt, CDCls): NC
LLITONNOO DM~ OO T~ © D O r~ @
COEO0OOEQ | ~-00OT T Sos ©
LR R e B B B M~ © 0o oo < T < te =
———— "  |=—— " s |

13
T m‘— ™ T T
(o} -Mm M0 o o
S &% S9 S %
fee] = N < w
9.0 8‘0 7‘5 7‘0 6‘5 6‘0 55 4‘5 4‘0 3‘5 3‘0 2‘5 2‘0 1‘5 1‘0 015 0.6
(ppm)
31P{"H} RMN (162 MHz, rt, CDCl3):
v Parimesre k
Q :
o
|
‘
° " A ool Aoivet o A R
aa—— o ¢ -
60 55 45 40 35 30 25 20 15 10 0 5 -10  -15 20 25 -30 -35 40 45  -50 55  -6G
(ppm)
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124

oN
Ph,P—Pd—PPh,
(v Y
NC
o} o
e Oy 50
Ph,P—Pd—PPh,
/
NC
76.4
70
65
60
55 W o
50 &3
45 - 7
%T 40
£33
35 °
30
25
0
15
II
82 . 149 .
40000 3000 2000 1500 1000 4000
c-1
oN
Ph,P—Pd—PPh,
(v
NC
o} o}
HRMS (ESI+):

Analysis Info
Analysis Name

09EM343 (d94b)_1-c,2_01_3275.d

O 2
Ph,P— Pd—PPh,

Acquisition Date 29/07/2009 12:48:40 NC

Method esipos622-2722_fi_11-02-09.m Operator SAQ
Sample Name 09EM343 (d94b) Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca. 10 ppm en CH2Cl2:MeOH (1:3)
ORIOL VALLCORBA
Intens. +MS, 0.5-0.7min #(28-40)|
6000+
: # m/z I 1%
1 1546.2665 136 2.6
] 1553.2566 2 1547.2558 293 56
5000- 3 1548.2500 638 12.3
| 4 1549.2537 1929 371
5 1550.2605 3049 58.6
1 6 1551.2558 4274 82.2
40007 7 15522582 4303 82.8
8 1553.2566 5200 100.0
] 9 1554.2610 3623 69.7
3000 10 1555.2574 3537 68.0
1 11 1556.2595 1862 35.8
12 1557.2569 1364 26.2
g 13 1558.2653 678 13.0
2000+ 14 1559.2613 360 6.9
15 1560.2676 183 3.5
16 1561.2707 73 14
1000
G- A!\LM_RMAM'AA' A'AAAA' UQLUL v Ao AVAALA'AAAA'

" 1530 1540

" 1550 " 1560 1570 " 1580 miz
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Intens. (C43H36N20P2Pd)2, M+nNa ,1551.26
120 Distribuci6 isotopica teorica prevista
# m/z | 1 %
1553.2605 1546.2605 2 1.8
100- 2 15472579 6 6.4
3 15482589 19 18.9
4 15492576 47 47.0
5 15502585 70 70.4
80 6 1551.2572 85 853
7 15522603 88 87.7
8 1553.2605 100 100.0
9 15542609 80 79.9
607 10 15552580 77 774
11 15562611 49 49.3
12 1557.2590 37 37.3
a0 13 1558.2622 22 222
14 1559.2655 13 12.8
15 15602635 6 6.2
16 15612668 2 23
20-
0 -_— AA. - - 'Aﬂﬂ. ——
1530 1540 1550 1560 1570 1580 m/z
130N
Ph,P—Pd—PPh,
[Pd("3CN)z(XantMephos)] (C38m) Q ol O
o) o
O 2 )
Ph,P—Pd—PPh,
13C{'H} RMN (101 MHz, rt, CDCls): N1
Parimetre Ve Py A0 N
[eNeoNe]
Data Fie Name G/ Bruker/ TOPSPIN/ ditaf romes O Mmm
: '_::.x A ‘T}’L'_;:'_
oy e

5 Pube Seqence

6 Number of Scars

7 Acquston Date

140 139 138 137 136 135 134 133 132

T T T T
131 130 129 128

126 125 124 123 122 121

r T T T T T T T
190 180 170 160 150 140 130 120 110

100 9 80 70
(ppm)

125
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13CN
Ph,P—Pd—PPh,
O N'3C O
31P{'H} RMN (162 MHz, rt, CDCly): ° 2
Ph,P—Pd—PPh;
N3c
e s Lo
1 Data Fie Name € Bruber! TOPSPIN/ cheal revef 3422 _/ o oo
Mikd ol g
2 T @2 s R
3 Solert
4 Tempergue
5 Pube Sequerce 299
6 Number d Scars 64
7 Acqaston Date 20090513110:22:49
§ Spectrometer Frequency 161.98
9 Nclos P
1 ]
SR ke
245 240 235 230 225 220 215 21.0 20.5 20.0 19.5 19.0 18.5 18.0 17.5 17.0 16.5 16.0 15.5 15.0 14.5
60 55 50 45 40 35 30 25 20 15 10 0 -5 -10 -15 -20 -25 30 -35 -40 45 S50 -55 -60
(ppm)
Espectre de correlacié 'H-'H (COSY):
Parimeto Vakor (12, 11)
1 Data Fie Nane G/ Bevker/ TOPSPIN/ it/ reve/
A2 2241 ser
2 Tee @2 224
3 Sovert om
4 Terperue 2980
5 PuseSeqece  cosypd
6 Number o Scars 4
7 Acquston Date 200905-14T09:47:05
8 Spectrometer {400.13, 400.13)
Frequency
9 Nucios (1K 1H)
- a L65
&
7.0 g
- T
+7.5
- ‘
8.0

T T T T T T T

81

126

80 79 78 77 76 75

T T T T T T T T T T T T 1

74 73 72 71 70 69 68 67 66 65 64 63 62 6.1
(pom)



Annex

13¢cN
Ph,P—Pd—PPh,
O wed 4
o 0
AN o O
Espectre de correlacié 'H-3'P (HMBC): PhoP—Pd—PPh,
N'3C
Parimetro Valor 12,11)
1 Data Fie Name C/ Brukee! TOPSPIN/ dita/ v
@42 224/ 2/ s
2 Tee @422 _a2d
3 Sovert @
4 Tempergue 2980
5 Pubse Sequerce tebegpiondd
6 Number o Scars 4 Ll
7 Acquston Date
Yy o
9 Nucious 1K, 1H)
L5
10
15
S ' ' | | o &
-25
+30
+35
8t0 7j5 7,,0 6‘5 GTO 54‘5 570 4,'5 470 34‘5
(ppm)
13CN
Ph,P—Pd—PPh,
Cwed 4
o 0
e D oL
Ph,P—Pd—PPh,
N3C
735
70 |
65
60 |
55
50
45
%T
40
35 |
30 |
25 |
20 | |
156 143
40000 3000 2000 1500 1000 400

cm-1
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13§N
Ph,P—Pd—PPh,
O wd 4
o o
HRMS (ESI+): .
O 20
Ph,P—Pd—PPh,
N'3C
Analysis Info
Analysis Name  09EM342 (d94a)_1-c,1_01_3274.d Acquisition Date  29/07/2009 12:41:56
Method esip0s622-2722_fi_11-02-09.m Operator SAQ
Sample Name 09EM342 (d94a) Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca. 10 ppm en CH2CI2:MeOH (1:9)
ORIOL VALLCORBA
Intens. ] +MS, 0.6-0.7min #(38-40)
# m/z | 1 %
1 1550.2857 142 2.3
2 1551.2688 269 4.3
1557.2692 3 1552.2647 841 134
60004 4 1553.2662 2277 36.2
5 1554.2713 3634 57.8
6 1555.2700 5080 80.8
7 1556.2692 4962 78.9
8 1557.2692 6290 100.0
9 1558.2734 4144 659
40004 10 1559.2696 3999 63.6
11 1560.2742 2070 32.9
12 1561.2717 1366 21.7
13 1562.2732 719 114
14 1563.2768 401 6.4
15 1564.2795 199 3.2
16 1565.2877 108 1.7
2000
Ann ASANMAANASNA, LU&LL Ad A A AA AN AN A A_n
1530 1540 1550 1560 1570 1580 miz
Intens. (C41(M3C)2H36N20P2Pd)2, M+nNa ,1555.27)
1207 # m/z I 1% Distribuci6 isotopica tedrica prevista
1 1550.2739 2 1.9
2 1551.2713 7 6.5
3 15522724 19 193 1557.2738
1007 4 15532710 48 48.0
5 15542719 71 71.0
6 15552706 85 854
80- 7 1556.2737 87 873
8 1557.2738 100 100.0
9 15582743 79 786

10 1559.2714 77 76.9
11 1560.2745 48 478
12 1561.2724 37 36.6
13 1562.2757 21 214
14 1563.2789 12 123
40 15 1564.2769 6 5.9
16 1565.2802 2 21

60

20

A
1530 1540 1550 1560 1570 1580 miz
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Annex

[PtCI2(XantMephos)] (C37)

60

Cl, CI
Pt
SR
LI 2
(0] th th
(o]
Ph, Ph,
Ph,P,  PPh, O e »
1H RMN (400 MHz, rt, CDCls): Pt P
7 Cl CI
Cl Cl
~o®0 - ®© o 25 - © oY o
-0 T TN Ot Fie Name ~ N oW
¥ 0N @© N © N oo
,\.T & © oo © T i P
~ a - Tee o I 14 S ca e
4 Tongerue 8
Pubse Sequer 330
v‘:;" L 17m
§ Spectrometer Frequency 0
» ‘ A " . 0
T T T T et
©
N =~ © o - NN®©
®w N 9 S 152 «© v 0o
o W N o~ < «© W MmN
90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 s 10 05 06
(ppm)
31P{1H} RMN (162 MHz, rt, CDCls):
w ©
o 2 X
| |
s5 50 45 40 35 30 25 20 15 10 0 10 15 20 25 -30 35 40 45 50 -55 -60
(ppm)
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Annex

HRMS (ESI+):

Analysis Info

Analysis Name

d65bPt (8EM-150)_1-B,4_01_253.d

Pt
SRS
P P
0 th th

)

Ph, Ph,

Ph,P,  PPh, O P, ,P
'.Pt.» PE
a” e cr’ Tl

Acquisition Date  27/05/2008 11:12:06

Method ESIpos250-1300_FI-HS_MeCN_27-5-08.m Operator SAQ
Sample Name d65bPt (8EM-150) Instrument micrOTOF-Q
Comment ESI+. AER. Dé ca 2 ppm en MeCN. // O. VALLCORBA.
Intens. | +MS, 0.5-0.7min #(29-39)
x104
# m/z I 1%
1 891.1551 1691 4.2
i 2 891.6193 19 0.0
4 895.1166 3 892.1664 1106 2.7
4 893.1140 17938 445
5 894.1168 28659 71.1
6 895.1166 40305 100.0
7 896.1186 27066 67.2
3 894.1168 8 897.1162 23334 579
g | 896.1186 9 898.1183 9528 23.6
10 899.1166 5246 13.0
897.1162 11 900.1270 1923 4.8
1 12 901.1277 921 23
24
] 893.1140
14 898.1183
1 L 899.1166
] 891.1551g97 1664 L 900.1270901 1277
: N e NI\ I\ . e
888 890 892 894 896 898 900 902 m/z
Intens. C41H36CI20P2PtNa, M ,894.12]
1204
Distribucio isotopica tedrica prevista
1 # m/z | 1 %
895.1153 1 891.1121 1 1.2
100 2 8931137 52 517
3 8941162 75 753
1 4 895.1153 100 100.0
804 5 896.1156 71 713
894.1162 6 897.1154 64 64.0
] 896.1156 7 898.1165 28 28.2
897.1154 8 899.1157 18 18.1
604 9 900.1180 6 6.1
10 901.1172 2 24
893.1137
40
898.1165
20 899.1157
900.1180
A 901.1172
0 - - ) { { — A ,
888 890 892 894 896 898 900 902 m/z
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[Pt(CN)2(XantMephos)] (C39) CN
Ph,P—Pt—PPh,
OV
0 o}
O 54D
Ph,P—Pt—PPh,
1H RMN (400 MHz, rt, CDCl3): "

CTOMDPOOMIETWN~D © I s )

O3 ORIRGEEBLT 3 S

KRGS EENGso0e T | T

M

J el @ T

2 23 39 8 8

~ - o« < v

9.0 8‘5 8‘0 7'5 7.0 6‘5 6‘0 55 5‘0 4'5 4‘0 3‘5 3‘0 2‘5 20 1‘5 1‘0 OjS 0.6
(ppm)
31P{1H} RMN (162 MHz, rt, CDCls):
%

Duta File Name o (2] ~
~ o oy
- [=2] N
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"o

N

Ph,P—Pt—PPh,
7w Y
NC

[o] o

Espectre de correlacio 'H-3'P (HMBC): O N O
thP—Pis—Pth

0

NC

} Acquston Dxte )09.06-25T14:54:39

tromete Frequency (400,13, 161.9 --20

-
T
3
(ppm)

20

+30

F40

T T T T T T T T T T
85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0
(ppm)

CN

Ph,P—Pt—PPh,
7w Y
NC
o o
A O
Ph,P—Pt—PPh,
/

IR (ATR):

| |
& 3 s| 8
— %) © Q ™)
& 3 @ 3 N| S
@ @ & 3 =1
2 o &
T © N -
k= > |
g e
©
=
o |
©
© o
~ 3
3 |
g
2
E@
T T T T T T
3500 3000 2500 2000 1500 1000

Wavenumber cm-1

d98b2_a ; C:\MEAS\USUARIS_IR\ORIOL_V\d98b2_a.0 ; 29/06/2009 ; MKII Golden Gate
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CN
Ph,P—Pt—PPh,
v Y
NC
HRMS (ESI+): P @
N on O
Ph,P—Pt—PPh,
/
Analysis Info NC
Analysis Name  09EM345 (d98b)_1-d,4_01_2874.d Acquisition Date 15/07/2009 14:03:52
Method esipos622-2722_fi_11-02-09.m Operator SAQ
Sample Name  09EM345 (d98b) Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca 20 ppm CH2CI2:MeOH (1:3)+ NaOH
ORIOL VALLCORBA
Intens. +MS, 0.5-1.1min #(32-63)
x104]
1.50- # m/z I 1%
1 1 1725.3840 115 1.2
2 1726.3778 91 1.0
_ 3 1727.3735 1331 141
1.25- 4 1728.3815 4745 503
| 5 1729.3824 9442 100.0
6 1730.3825 9043 95.8
7 1731.3839 7048 74.6
1.007 1729.3824 8 1732.3860 3942 4138
9 1733.3875 1941 20.6
10 1734.3891 777 8.2
0_75: 11 1735.3894 354 3.7
12 1736.3974 112 1.2
13 1737.4127 42 04
0.50
0.25+
0.00+— O L I UL A S AL e s s T B A S S S S B s e e B
1720.0 1722.5 1725.0 1727.5 1730.0 17325 1735.0 17375 1740.0 17425 miz
Intens. | (C43H36N20P2Pt)2, M+nNa ,1729.38|
] Distribuci6 isotopica teorica prevista
1507 # mz 1 1%
1 1725.3735 1 0.9
] 2 17263756 2 1.8
125+ 3 1727.3751 22 216
] 4 17283773 60 59.9
5 1729.3791 98 981
] 1730.3810 6 1730.3810 100 100.0
1007 7 17313828 79 785
8 17323832 50 50.3
9 1733.3864 30 30.2

75- 10 1734.3860 14 14.4

1 11 17353893 6 6.0
12 1736.3889 2
] 13 17373923 1 07
507 14 17383956 0

254

| | L

0 T T T T T T Y T T
1720.0 17225 1725.0 1727.5 1730.0 17325 1735.0 1737.5 1740.0 17425 m/z
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[Pt("3CN)2(XantMephos)] (C39m)

13C{'H} RMN (101 MHz, rt, CDCls):

13CN

Ph,P—Pt—PPh,
Crwed 4

[0} (0]

O 2
Ph,P—Pt—PPh,

N'3C

~124.4
124.2
124.1

T T T T T T T

127.5 127.0 1265 1260 1255 1250 1245

123.0 1225 1220 1200 119.5

129.5 129.0 1285 1280 1240 1235 121.5 121.0 1205
r T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
(ppm)
31P{1H} RMN (162 MHz, rt, CDCls):
Parimetre Vaor oy
1 Data Fie Name o oo ~ O © 0o
~i~© ® © © ®© K~ ~
= - (23 e I >) NN N
N N Ne—
3 Soert
& Temperatze
5 Puse Sequerce
6 Number of Scars.
Acquskon Dae
8 Spectrometer
Freqency
9 Nclas 3P
|
MR o ZEm e mes e FORCOY FESLEND DO TouSeh [Ceb s PTEe RS TR m S ced DYSm FRIMEE | T D § T T 2 ) T T T T T
24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 5 4 3 2 1 0 1 2 3 4 5
A §
r T T T T T T T T T T T T T T T T T T T 1
60 5 0 45 10 35 30 25 20 15 10 0 5 -10 -15 -20 -25 -30 -35 -40 45 -50 -55 -60
(ppm)
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Annex

13CN
PhZP—Pt—Pth
N”c
[o] [o]
13,
IR (ATR): o
thP—Pt—Pth
l13
g -
@ ol
R 2 3
g g £ 2 2 |
8 ® ) . gl Fg )3 3
el S 5 > aR g o
= I3 =) ~lai T =
e S| gRL e el
s B8 21T e g5 g glg
T8 . 2 8250
o 8 e 1
g
& g
§
53
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
d98a2_a ; C:\MEAS\USUARIS_IR\ORIOL_\\d98a2_a.0 ; 29/06/2009 ; MKII Golden Gate
13CN
Ph,P—Pt—PPh,
¥ wed 49
[o} o
HRMS (ESI+):
Oy i)
Analysis Info Ph,P—Pt—PPh,
Analysis Name  09EM344 (d98a)_1-d,3_01_2873.d Acquisition Date 15/07/2009 13:57:08 N13c/
Method esipos622-2722_fi_11-02-09.m Operator SAQ
Sample Name 09EM344 (d98a) Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca 20 ppm CH2CI2:MeOH (1:5) + NaOH
ORIOL VALLCORBA
Intens. | +MS, 0.5-1.1min #(32-66)
x104
# m/z | 1%
2.0 1 1729.3858 141 1.1
2 1730.3932 143 11
3 1731.3878 2037 15.7
4 17323921 7054 542
5 1733.3946 12880 99.0
1.54 6 1734.3962 13005 100.0
] 7 17353962 9569 73.6
1734.3962 8 1736.3979 4940 38.0
9 1737.3997 2483 19.1

10 1738.3995 979 7.5
11 1739.4026 348 2.7
1.07 12 1740.4025 123 0.9

1 13 1741.3948 47 04

0.5+

0.0 A e e ey e S e e ey S e e e N SRS B e
1720 1725 1730 1735 1740 1745 miz
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Annex

Intens. | (C41(M3C)2H36N20P2Pt)2, M+nNa ,1733.39|
Distribucio isotopica teorica prevista
150 # m/z 1 1%
17293869 1 1.0
2 17303890 2 1.9
3 1731.3886 22 224
4 17323907 62 615
5 1733.3925 100 99.7
17343044 6 1734.3944 100 100.0
100- 7 17353962 78 775
8 1736.3966 49  49.1
9 1737.3998 29 293
10 1738.3994 14 137
11 1739.4027 6 5.7
12 17404023 2 2.1
13 17414057 1 06
50- 14 17424090 0 0.2
1720 1725 1730 1735 1740 1745 m/z
11.3 DBFMephos amb Pd i Pt
[PdCI:(DBFMephos)] (C40) ¢, L
I Oy~
PP
o Ph, Ph,
o}
Ph,P,  PPh, ";hz Ph,
s SR
31P{'"H} RMN CP-MAS (162 MHz, rt, solid): c1” g jd\
Cl Cl
o O
3o
gl

| del 5 J/ A

T T T T T T T T T T T T T T T T T T T T

: —— T T T
170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10 -30 -50 -70 -90 -110 -130 -150 -170
(ppm)
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[Pd(CN):(DBFMephos)] (C42)

"H RMN (400 MHz, rt, CDCl):

9

Ph,P—Pd—PPh,
: Ph, P—Pd—PPh :

VOO Mo © o w ~
-0 M~ M 0 D~ N Parametre
QW W0 T ® 350 <
NMNNNNNN © © © < -
S| = \ '
oSe0.
T T
[eo]
(2] o] o
7o) « o
o~ < <
' : ;
9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 4.0 35 30 25 20 1.5 1.0 05 06
(ppm)

31P{'"H} RMN (162 MHz, rt, CDCls):

—20.00

: ; . ; : ; ; : : ; ;
60 55 50 45 40 35 30 25 20 15 10 5 0 -5 -0 -15 -20 -25
(ppm)

-35 -40 -45 -50 -55 -6G
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138

CN
Ph,P—Pd—PPh,

ned Q

[o) [0}

IR (ATR). —Pu, CN
e 70
P Ph,P—Pd—PPh;
NC
3 |
I l ] I I [r
N 4
® i Loe 3 ! I8 el Il l
5 5 5 2 g @2 R S
o | S S« 3 N Q& 3N B o
=8 2 g & R 5 e gl ¢
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8 o | 0 ‘_i?_ Y | &
e © © «© [te] S o =
o] S B =} < 3 S|l
= S B 3 QE | @&
© | 3 0 « 2 <
§ & I8 s 119
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T T T T T T
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Wavenumber cm-1

E05a2_a ; C:\MEAS\USUARIS_IR\ORIOL_V\E05a2_a.0 ; 09/07/2009 ; MKII Golden Gate

CN
Ph,P—Pd—PPh,
(" wd )
o] o
Ry ph—Pr. «CN CN
HRMS (ESI ) NC’Pd‘P—Ph thp—/P{;—Pth
NC

1
Analysis Info Ph
Analysis Name  09EM362(E05 b)_1-C,7_01_2869.d Acquisition Date 15/07/2009 13:08:12
Method esip0s622-2722_fi_11-02-09.m Operator SAQ
Sample Name 09EM362(E05 b) Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca. 18 ppm en CH2CI2:MeOH (1:4)
ORIOL VALLCORBA
Intens. +MS, 0.5-0.9min #(29-55),
# m/z I 1%
8000 1 741.0778 205 2.8
2 742.0831 94 1.3
745.0757 3 743.0733 1938 26.9
4 7440758 4952 68.9
5 745.0757 7192 100.0
60001 6 746.0766 2646 36.8
7 747.0733 5715 795
8 748.0767 2082 29.0
9 749.0755 2391 33.3
10 750.0773 929 129
11 751.0775 218 3.0
4000+
2000+
O_Lh!l!lldh!Jul L'LL'L " ‘}Lubjle Loy ety l“lullll |Lf HJ W) ‘ll' et e o, '
710 720 730 740 750 760 770 780 miz



Annex

Intens. C40H30N20P2Pd, M+nNa ,745.08;
120
Distribucio¢ isotopica tedrica prevista
# m/z | 1 %
100- 745.0775 1 741.0782 3 2.7
2 742.0815 1 1.2
3 743.0766 29 293
4 7440777 71 712
80- 5 745.0775 100 100.0
6 746.0795 38 37.8
7 747.0766 77 76.9
8 748.0798 32 317
60 9 749.0778 37 37.5
10 750.0811 15 146
11 751.0844 3 3.1
40
20+
0 —— A UL ﬂ“ —
710 720 730 740 750 760 770 780 miz

13cN
Ph,P—Pd—PPh,

(7 wed 4

o} (0}

SSERe

Ph,P—Pd—PPh,

[Pd(3CN)2(DBFMephos)] (C42m)

31P{H} RMN (162 MHz, rt, CDCls): s

Parimetre Valor

119.91

1 Data Fle Name ./ Beuker! TOPSPIN dita/ rme/ EQSa2_a/ 31/ fd

—20.10
1-20.00

Tee €052 a

T T T T T T 1

T T T T T
24.0 235 230 225 220 21.5 21.0 205 200 19.5 19.0 185 18.0 17.5 17.0 16.5 16.0 152

0
(ppm)
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3cN
Ph2P—Pd—PPh2
N
’ 13,
ph—Pn. 13CN o
Nte” "')_Ph Ph,P Pd PPh
31P{’"H} RMN CP-MAS (162 MHz, rt, solid): Ph 2
niod
ez T 8 0 >
te o |
e bkt Ms . J W WL e o
180 ‘ 760 140 120 100 80 60 -;0 20 ( 6 )-10 -30 -50 -7‘0 -éO -110 -140 »1‘70
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5cN
Ph,P—Pd—PPh,
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o} o}
OB )
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. VN e
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— ) . A N %2} 6 ©
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8 N - ||© N I .
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£ © 39 2 g©
T 8 - ] I I g |
2 - ~ 83 5
® | S © ©
- g8 g
o ] ~ © T =
@ e =}
< (2]
? -
o | [
" 3
3
=
3
o
g
T T T T T
3500 3000 2500 2000 1500 1000

Wavenumber cm-1
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52
thp d th
N13C
% 13,
. Pd CN
HRMS (ESI+): N13C” ”I?—Ph oy
pL, Ph,P— Pd—
N13C
Analysis Info
Analysis Name  09EM361 (E05 a)_1-C,6_01_2870.d Acquisition Date 15/07/2009 13:14:56
Method esipos622-2722_fi_11-02-09.m Operator SAQ
Sample Name 09EM361 (E05 a) Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca 12 ppm en CH2CI2:MeOH (1:4)
ORIOL VALLCORBA
Intens. | +MS, 0.6-0.7min #(36-43)
x104
1 # m/z | 1%
1 743.0768 185 15
2 744.0813 225 1.8
1.25 747.0820 3 745.0815 3191 26.2
] 4 746.0819 8493 69.6
1 5 747.0820 12202 100.0
i 6 747.5806 581 4.8
1.00 7 748.0842 4269 35.0
] 8 749.0817 8775 71.9
9 750.0843 3315 27.2
i 10 751.0825 3963 325
0.75 11 752.0841 1316  10.8
12 753.0778 328 2.7
0.50:
0.25
0,00 "",...M"".v...,".'L\JJ"VL"' W l'llei
710 720 730 740 750 760 770 780 miz
Intens. C38("3C)2H30N20P2Pd, M+nNa ,747.08;
120+
Distribuci6 isotopica teorica prevista
# m/z I 1%
1004 747.0841 1 743.0849 3 27
2 744.0882 1 11
3 745.0833 30 298
4 746.0844 72 717
804 5 747.0841 100 100.0
6 748.0862 36 36.2
J 7 749.0833 77 773
8 750.0865 31 306
60 9 751.0845 37 374
10 752.0878 14 14.0
11 753.0911 3 2.8
40
20+
0 —— — e —————
710 720 730 740 750 760 770 780 miz
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[PtCl:(DBFMephos)] (C41) cr, Cl

P
Ph, Ph,
)
Ph,P,  PPh, Ph, Phy
el O~ eNAD
1H RMN (400 MHz, rt, CDCls): cl cl o Vg
259852285 383 ge53
NERNSSISO6® KOO =50 oW 114
LR A e A e D e e e (A O © O T O
A LNG)) L O

35 30 25 20 1.5 1.0 05 0.G
31P{1H} RMN (162 MHz, rt, CDCls):
T M N~ nom
U B I S SO Paimeto Var
aNOo NN~ i
(’..) ("') (:’) (Tl ‘T\/‘:‘___‘_ {u';w'.r» Fjv- > data/ romef E al d

60 55 50 45 40 35 30 25 20 15 10 5
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[Pt(CN)2(DBFMephos)] (C43) ON
Ph,P— t th
'H RMN (400 MHz, rt, CDCl3): z: SN :z
Ph, P—Pt—PPh
NC
nennRRr | SRRRR® $ I e e

et !
o) MO — ™ [=
~ ~ o - © o
(] N - <
T T T T T T T T T T T T
9.0 85 8.0 7.5 7.0 6.5 6.0 55 50 4.5 4.0 35 30 25 20 1.5 1.0 0.5 06
(ppm)
CN

Ph,P—Pt—PPh,
=)
NC
o
R @0 SNy
NC” “P—Ph Ph,P—Pt—PPh,
/
Ph NC
13| de7 s
2
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w1 1413 16 85 | |pt
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HRMS (ESI+):

Analysis Info

CN
t

Ph2P th
Ph P—Pt—PPh

NC

NC” ‘|,=—Ph
Ph

Analysis Name  09EM376 (E07 b)_1-c,3_01_3276.d Acquisition Date  29/07/2009 12:55:24
Method esipos622-2722_fi_11-02-09.m Operator SAQ
Sample Name  09EM376 (E07 b) Instrument micrOTOF-Q
Comment MIE. ESI+. D6 ca. 10 ppm en CH2CI2:MeOH (1:1)
ORIOL VALLCORBA
Intens. +MS, 0.5-0.8min #(31-45)
2500+
# m/z | 1%
834.1375 1 831.1384 46 21
1 2 833.1353 1130 52.6
2000 3 834.1375 2147 100.0
| 4 835.1363 1873 87.2
5 836.1395 610 284
6 837.1401 311 14.5
1500- 7 838.1425 96 44
8 839.1386 23 1.1
1000+
500+
O-U‘ LA - / Do Ao ’ AAA ! L. ’ AANA 5\ 'L A AIhI\A‘
815 820 825 830 835 840 845 850 855 m/z
Intens. C40H30N20P2Pt, M+nNa ,834.14
120+
Distribuci6 isotopica teorica prevista
# m/z I 1%
100- 834.1377 1 8311336 2 16
2 832.1369 1 0.7
3 833.1352 68 68.2
4 8341377 100 100.0
80 5 835.1378 90 89.7
6 836.1409 31 309
7 837.1405 21 210
8 838.1438 7 7.4
60 9 839.1471 2 1.5
40+
20+
815 820 825 830 835 840 845 850 855 miz
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[Pt('3CN)2(DBFMephos)] (C43m)

31P{1H} RMN (162 MHz, rt, CDCls):

~14.79
114,71

1770 165 160 155 150 145 140 135 130 125

'CN
Ph2P th
N13c
13
e P 13CN
N'3c P—Ph
1 Ph P— —PPh
Ph t
N13c
O NTO
OMN~NMN~0O Parimes ¥
cccsce? T . L
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oo
13§N
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Ph o 0
IR (KBr) ph=Fiup 5N
e ~plpn
] Ph,P—Pt—PPh,
N'3c
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3
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v
45
1 1102
2082 o8k
40 | 1%
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692 506
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40000 3000 2000 1500 1000 4000
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HRMS (ESI+):

Analysis Info
Analysis Name

*cN
thp t th
N13c
13(:rq
N'3c” “pP-
Ph Ph Ph P—Pt—PPh
N13c

09EM377 (E07 a)_1-d,6_01_3289.d Acquisition Date  29/07/2009 14:22:52

Method esipos622-2722_fi_11-02-09.m Operator SAQ
Sample Name 09EM377 (EO7 a) Instrument micrOTOF-Q
Comment MIE. ESI+. Dé ca. 20 ppm en CH2CI2:MeOH (1:8)
ORIOL VALLCORBA
Intens. | +MS, 0.7min #(41)
# m/z | 1 %
1 833.1283 55 3.6
2 835.1375 1046 68.6
836.1415 3 836.1415 1525 100.0
15001 4 8371426 1360 89.2
5 838.1475 367 24.1
6 839.1466 311 204
7 840.1465 73 4.8
8 841.1473 18 1.2
1000+
500+
833.1283 \/\/
820 825 830 835 840 845 850 miz
Intens. C38(*3C2)H30N20P2Pt, M+nNa ,836.14
120+
Distribucié isotopica teorica prevista
1 # m/z | 1%
1004 836.1444 1 833.1403 2 1.6
2 8351419 69 692
] 3 836.1444 100 100.0
4 837.1445 89 889
804 5 838.1476 29 294
6 839.1472 21 207
] 7 840.1505 7 71
8 841.1539 1 14
60
40
20+
833.1403 LJ
820 825 830 835 840 845 850 miz
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12 Dades cristal-lografiques

12.1 CIF de la estructura cristal-lina de [[DPEMephos)Pd(CN)2] (C34)

C1a
@/ C13
5 } Cis
Ci2 ¢, C1e

O10

I

N4

S
3

data ov02

_audit creation method SHELXL-97

_chemical name systematic

,?

_chemical name common

_chemical melting point

_chemical formula moiety

_chemical formula sum
'C42 H40 N2 03 P2 P4’

_chemical formula weight 789.10

loop

_atom type symbol

_atom_type description

_atom type scat dispersion real

_atom type scat dispersion imag
_atom_type scat source
'ct'c’ 0.0033 0.
'International Tables
'H' 'H' 0.0000 0.
'International Tables
'N' 'N! 0.0061 0.
'International Tables
‘o' 'o’ 0.0106 0.
'International Tables
'p' 'P' 0.1023 0.
'International Tables

0016
Vol C Tables 4.2.6.8
0000
Vol C
0033
Vol C
0060
Vol C
0942
Vol C

Tables 4.2.6.8

Tables 4.2.6.8

Tables 4.2.6.8

Tables 4.2.6.8

C31

C36

and

and

.

C1o '
P4 C32
/7\
AN
\/\/
C21

S/: C3a

C3s

C22 C23

C24

Uy

5
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'Pd'  'Pd' -0.9988 1.0072

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"

_symmetry cell setting
_symmetry space group name H-M

1

oop__
_symmetry equiv _pos as xyz
'XI Yr z'

'x, -y, z+1/2"

'x+1/2, y+1/2, z'

"x+1/2, -y+1/2, z+1/2'
'-x, -y, -z'

'-x, y, —z-1/2"

'-x+1/2, -y+1/2, -z'
'-x+1/2, y+1/2, -z-1/2"

cell length a
cell length Db
cell length c
cell angle alpha
cell angle beta

~cell angle gamma

cell volume

_cell formula units 2

cell measurement temperature
cell measurement reflns used
cell measurement theta min

_cell measurement theta max

exptl crystal description

_exptl crystal colour

_exptl crystal size max
_exptl crystal size mid
_exptl crystal size min

exptl crystal densfty meas

:exptl:crystal:density:diffrn

exptl crystal density method
exptl crystal F 000
exptl absorpt coefficient mu

_exptl absorpt correction type
_exptl absorpt correction T min

exptl absorpt correction T max

_exptl_absorpt_process_detazls

_exptl special details

’

_diffrn detector area resol mean

?

diffrn ambient temperature
diffrn radiation wavelength
diffrn radiation type

diffrn radiation source

diffrn radiation monochromator
diffrn measurement device type
diffrn measurement method

diffrn standards number

diffrn standards interval count

diffrn standards interval time
diffrn standards decay %
diffrn reflns number

diffrn reflns av R equivalents
diffrn_reflns_av_sigmaI/netI

diffrn reflns limit h min

_diffrn reflns limit h max

diffrn reflns limit k min
diffrn reflns limit k max

_diffrn reflns limit 1 min

24.3981(17)
8.4788(6)
19.0002(13)
90.00
104.0970(10)
90.00
3812.1(5)

4

293 (2)

?

?

?

?
?
?
?
?
?
1

.375
'not measured’
1624

0.611
?

)
?
?

293 (2)

0.71073

MoK\a

'fine-focus sealed tube'
graphite

2

RSN S S A ALV I

12834
0.0342
0.0479
-31

30

-11

10

-25
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_diffrn reflns limit 1 max 24

_diffrn reflns theta min 2.21

_diffrn reflns theta max 29.04

_reflns number total 4653

_reflns number gt 3657

_reflns threshold expression >2sigma (I)

_computing data collection ?

_computing cell refinement ?

_computing data reduction ?

_computing structure solution 'SHELXS-97 (Sheldrick, 1990)'
_computing structure refinement 'SHELXL-97 (Sheldrick, 1997)"
_computing molecular graphics ?

_computing publication material ?

_refine special details

Refinement of F"2” against ALL reflections. The weighted R-factor wR and
goodness of fit S are based on F"2”, conventional R-factors R are based

on F, with F set to zero for negative F"2”. The threshold expression of
F~2” > 2sigma (F"2”) is used only for calculating R-factors(gt) etc. and is
not relevant to the choice of reflections for refinement. R-factors based
on F"2” are statistically about twice as large as those based on F, and R-
factors based on ALL data will be even larger.

’

_refine 1ls structure factor coef Fsqd
_refine 1ls matrix type full
_refine 1s weighting scheme calc
_refine 1ls weighting details
'calc w=1/[\s"2" (Fo"2")+(0.0773P) "2"+0.2304P] where P=(Fo"2"+2Fc"2")/3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution hydrogens geom
_refine 1s hydrogen treatment mixed
_refine 1ls extinction method none
_refine 1ls extinction coef ?
_refine 1s number reflns 4653
_refine 1ls number parameters 235
_refine ls number restraints 3
_refine 1s R factor all 0.0657
_refine 1s R factor gt 0.0479
~refine 1s wR factor ref 0.1328
_refine 1s wR factor gt 0.1225
_refine 1ls goodness of fit ref 1.027
_refine 1s restrained S all 1.029
_refine 1s shift/su max 0.408
_refine 1s shift/su mean 0.027

loop

_atom site label

_atom _site type symbol

_atom site fract x

_atom site fract y

_atom site fract z

_atom site U iso or equiv

_atom site adp type

_atom site occupancy

_atom site symmetry multiplicity

_atom site calc flag

_atom site refinement flags

_atom site disorder assembly

_atom site disorder group

Pdl Pd 0.5000 0.13534(4) 0.2500 0.03643(13) Uani 1 2 d S

P1 P 0.42370(4) 0.10328(10) 0.14934(4) 0.0382(2) Uani 1 1 d
C21 C 0.35011(15) 0.1222(4) 0.1553(2) 0.0473(8) Uani 1 1 d
Cl C 0.45313(16) 0.1430(4) 0.3228(2) 0.0532(9) Uani 1 1 d
C36 C 0.43082(17) 0.3871(4) 0.08340(19) 0.0515(9) Uani 1 1 d
H36 H 0.4333 0.4283 0.1295 0.062 Uiso 1 1 calc R

Cl0 C 0.42788(15) -0.1011(4) 0.11826(18) 0.0437(7) Uani 1 1 d
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H10A H 0.4033 -0.1110 0.0700 0.052 Uiso 1 1 calc R
H10B H 0.4662 -0.1207 0.1144 0.052 Uiso 1 1 calc R
N1 N 0.42845(16) 0.1512(5) 0.3658(2) 0.0837(13) Uani 1 1 d

C33 C 0.42490(19) 0.2686(5) -0.0532(2) 0.0677(11) Uani 1 1 d
H33 H 0.4234 0.2284 -0.0991 0.081 Uiso 1 1 calc R .

C32 C 0.42515(19) 0.1681(4) 0.0036(2) 0.0601(10) Uani 1 1 d .
H32 H 0.4236 0.0598 -0.0043 0.072 Uiso 1 1 calc R .

C31 C 0.42774(13) 0.2265(4) 0.07220(16) 0.0410(7) Uani 1 1 d
010 O 0.5000 -0.2027(4) 0.2500 0.0620(10) Uani 1 2 d S

Cll C 0.41212(13) -0.2274(4) 0.16557(17) 0.0406(7) Uani 1 1 d
Cl2 C 0.44945(15) -0.2823(4) 0.22726(17) 0.0459(8) Uani 1 1 d
Cle C 0.35886(16) -0.2965(4) 0.1462(2) 0.0554(9) Uani 1 1 d
H16 H 0.3325 -0.2597 0.1055 0.066 Uiso 1 1 calc R .

C34 C 0.42688(19) 0.4290(5) -0.0418(2) 0.0642(11) Uani 1 1 d
H34 H 0.4260 0.4974 -0.0803 0.077 Uiso 1 1 calc R .

C35 C 0.43014(19) 0.4870(5) 0.0252(2) 0.0640(11) Uani 1 1 d
H35 H 0.4319 0.5955 0.0326 0.077 Uiso 1 1 calc R

C22 C 0.33314(17) 0.0577(6) 0.2126(2) 0.0653(11) Uani 1 1 d .
H22 H 0.3594 0.0060 0.2490 0.078 Uiso 1 1 calc R

C26 C 0.31090(18) 0.2026(7) 0.1032(3) 0.0836(14) Uani 1 1 d
H26 H 0.3217 0.2496 0.0644 0.100 Uiso 1 1 calc R

C24 C 0.2392(2) 0.1460(7) 0.1659(4) 0.100(2) Uani 1 1 d

H24 H 0.2019 0.1540 0.1693 0.120 Uiso 1 1 calc R

C23 C 0.27688(19) 0.0684(7) 0.2172(3) 0.0826(14) Uani 1 1 d .
H23 H 0.2657 0.0217 0.2558 0.099 Uiso 1 1 calc R

C25 C 0.2548(2) 0.2135(9) 0.1086(4) 0.117(2) Uani 1 1 d

H25 H 0.2282 0.2666 0.0731 0.141 Uiso 1 1 calc R

Cl3 C 0.4361(2) -0.4072(4) 0.2674(2) 0.0582(10) Uani 1 1 d

H13 H 0.4625 -0.4444 0.3079 0.070 Uiso 1 1 calc R .

Cl5 C 0.34420(19) -0.4195(5) 0.1864(3) 0.0661(11) Uani 1 1 d
H15 H 0.3083 -0.4640 0.1729 0.079 Uiso 1 1 calc R .

Cl4 C 0.3834(2) -0.4754(5) 0.2467(2) 0.0678(12) Uani 1 1 d

H14 H 0.3741 -0.5591 0.2732 0.081 Uiso 1 1 calc R .

C2A C 0.3022(8) 0.241(2) 0.4182(13) 0.072(5) Uiso 0.30 1 d PD A 1
H2A1 H 0.3280 0.3273 0.4335 0.107 Uiso 0.30 1 calc PR A 1

H2A2 H 0.2733 0.2441 0.4446 0.107 Uiso 0.30 1 calc PR A 1

H2A3 H 0.2852 0.2506 0.3672 0.107 Uiso 0.30 1 calc PR A 1

O2A O 0.3309(6) 0.1016(14) 0.4315(7) 0.078(3) Uiso 0.30 1 d PD A 1
02B O 0.2973(16) 0.109(4) 0.4371(18) 0.071(8) Uiso 0.10 1 d PD B 2
C2B C 0.317(6) 0.081(16) 0.375(5) 0.22(5) Uiso 0.10 1 d PD B 2

C2C C 0.3064(6) 0.281(2) 0.4181(11) 0.155(7) Uiso 0.60 1 d PD C 3
H2C1 H 0.3017 0.3612 0.4519 0.232 Uiso 0.60 1 calc PR C 3

H2C2 H 0.2719 0.2226 0.4025 0.232 Uiso 0.60 1 calc PR C 3

H2C3 H 0.3157 0.3296 0.3768 0.232 Uiso 0.60 1 calc PR C 3

02C O 0.3498(2) 0.1794(7) 0.4516(3) 0.0792(15) Uiso 0.60 1 d PD C 3

loop

_atom site aniso label

_atom site aniso U 11

_atom site aniso U 22

_atom site aniso U 33

_atom site aniso U 23

_atom site aniso U 13

_atom site aniso U 12

Pdl 0.0403(2) 0.0408(2) 0.02913(19) 0.000 0.01023(13) 0.000

P1 0.0413(5) 0.0442(4) 0.0297(4) 0.0013(3) 0.0099(3) 0.0005(3)

C21 0.0415(18) 0.054(2) 0.0451(19) -0.0007(15) 0.0090(15) -0.0009(15)
Cl 0.047(2) 0.071(2) 0.0412(19) -0.0033(17) 0.0112(16) 0.0060(18)

C36 0.069(2) 0.052(2) 0.0371(18) 0.0005(14) 0.0207(17) 0.0070(17)

C10 0.0511(19) 0.0450(17) 0.0351(17) -0.0017(13) 0.0107(15) -0.0016(14)
N1 0.064(2) 0.142(4) 0.051(2) -0.008(2) 0.0256(19) 0.004(2)

C33 0.102(3) 0.072(3) 0.0341(19) -0.0024(18) 0.026(2) -0.006(2)

C32 0.091(3) 0.052(2) 0.0394(19) -0.0032(15) 0.020(2) -0.006(2)

C31 0.0424(17) 0.0502(18) 0.0319(16) 0.0032(13) 0.0122(13) 0.0021(14)
010 0.064(2) 0.0376(17) 0.068(2) 0.000 -0.0161(19) 0.000

Cll 0.0453(18) 0.0432(17) 0.0354(16) -0.0050(13) 0.0140(14) 0.0013(14)
Cl2 0.059(2) 0.0403(17) 0.0382(18) -0.0067(14) 0.0121(16) -0.0003(15)
Cl6 0.054(2) 0.054(2) 0.058(2) -0.0043(18) 0.0140(18) -0.0013(18)

C34 0.085(3) 0.066(2) 0.046(2) 0.0165(19) 0.026(2) 0.013(2)

C35 0.095(3) 0.048(2) 0.056(2) 0.0055(17) 0.032(2) 0.008(2)
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C22 0.052(2) 0.092(3) 0.054(2) -0.002(2) 0.0182(19) -0.006(2)
C26 0.049(2) 0.130(4) 0.068(3) 0.029(3) 0.008(2) 0.000(3)

C24 0.052(3) 0.140(5) 0.118(5) 0.010(4) 0.037(3) 0.003(3)

C23 0.055(3) 0.120(4) 0.080(3) -0.005(3) 0.030(2) -0.014(3)

C25 0.044(3) 0.185(7) 0.115(5) 0.044(5) 0.004(3) 0.017(3)

Cl3 0.092(3) 0.0473(19) 0.0390(19) 0.0013(15) 0.022(2) 0.006(2)
Cl5 0.058(3) 0.060(2) 0.088(3) -0.007(2) 0.035(2) -0.010(2)

Cl4 0.097(3) 0.054(2) 0.069(3) 0.002(2) 0.052(3) -0.005(2)

_geom_special details
All esds (except the esd in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate (isotropic)
treatment of cell esds is used for estimating esds involving l.s. planes.

’

loop

_geom bond atom site label 1
_geom bond atom site label 2
_geom bond distance

_geom bond site symmetry 2
_geom _bond publ flag

Pdl C1 1.998(4) 6_656 2

Pdl C1 1.998(4) . 2
Pdl P1 2.3372(8) . 2
Pdl P1 2.3372(8) 6_656 2
P1 C31 1.822(3) ?
P1 C21 1.834(4) . *
P1 C10 1.842(3) ?
C21 C26 1.378(6) . 2
C21 C22 1.369(5) . 2
Cl NI 1.129(5) . »
C36 C31 1.378(4) ?
C36 C35 1.389(5) ?
C10 C11 1.507(4) ?
C33 C32 1.373(5) ?
C33 C34 1.375(6) ?
C32 C31 1.381(5) ?
010 C12 1.380(4) . 72
010 C12 1.380(4) 6_656 2
Cll Cl12 1.378(5) ?
Cll Cl6 1.391(5) ?
Cl2 C13 1.389(5) ?
Cl6 C15 1.391(6) ?
C34 C35 1.349(5) ?
C22 C23 1.400¢(6) ?
C26 C25 1.400(6) ?
C24 C23 1.339(8) ?
C24 C25 1.364(8) ?
C13 Cl14 1.378(6) ?
C15 C14 1.384(6) ?
C2A 0O2A 1.368(9) . 2
02B C2B 1.403(12) . ?
C2C 02C 1.393(9) ?
loop_

_geom_angle atom site label 1
_geom_angle atom site label 2
_geom angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom angle site symmetry 3
_geom_angle publ flag

Cl Pdl C1 176.3(2) 6_656 . ?
Cl pdl P1 85.04(11) 6 656 . 2
Cl pdl P1 95.39(11) . . ?

Cl Pdl P1 95.39(11) 6_656 6_656 2
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Cl pdl Pl 85.04(11
Pl Pdl Pl 166.64 (4
C31 P1 C21 104.20(
C31 P1 C10 105.28(
C21 P1 C10 103.51(¢
C31 P1 Pdl 113.79¢(
C21 P1 Pdl 122.41(
Cl0 P1 Pdl 106.05(
C26 C21 C22 118.5¢(

3

3

)

6 656 2
6 656 2
S

C26 C21 P1 121.2¢(

C22 C21 P1 120.3¢(

N1 C1 Pdl 177.0(4

C31 C36 C35 119.3(
Cll C10 P1 115.8¢(2
C32 C33 C34 119.8
C33 €32 C31 120.6
C36 C31 C32 119.2
C36 C31 P1 117.0¢(
C32 C31 P1 123.7¢(
Cl2 010 Cl2 121.
Clz Cl11 Cle6 117.
Cl2 Cl11 C10 122.
Clée C11 C10 119.
Cll Cl2 010 117.
Cll Cl2 C13 122.
010 C12 C13 120.
Cll Cle6 C15 121.
C35 C34 C33 120.
C34 C35 C36 121.
C21 C22 C23 121.
C21 C26 C25 120.
C23 C24 C25 120.
C24 C23 C22 119.
C24 C25 C26 120.
Cl4 C13 Cl2 119.
Cl4 C15 Cl6 119.
Cl3 Cl14 C15 120.

—— bR PR R
e S SO e
NIENECERCEPN)

656 2

HFoOOWOJ0OOOOOWOWOHR Wi Jb
DD D ) ) ) ) ) ) ) ) ) ) ) ) ) ) O

(
(
(
2
3
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

_diffrn measured fraction theta max 0.912
_diffrn reflns theta full 29.04
_diffrn measured fraction theta full 0.912
_refine diff density max 0.772
_refine diff density min -0.366
_refine diff density rms 0.083
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12.2 CIF de la estructura cristal-lina de [(XantMephos)Pd(CN):]2 (C38)

C224
Q:: ; C223

C22
C226
C213 C212
C214
C12 Cq0
C11
data ov03

_audit creation method
_chemical name systemat
;
?

’

_chemical name common
_chemical melting point
_chemical formula moiet
_chemical formula sum

Ca24

C423

314

C311
C312 C313

C21

SHELXL-97

ic

y

'C43 H36 C10 N2 O P2 Pd'

_chemical formula weight

loop
_atom type symbol

_atom_type description

_atom type scat disper
_atom type scat disper
_atom_type scat source
'C! 'C! 0.0033 0
'International Tables
'H' 'H' 0.0000 0.
'International Tables
'N' 'N' 0.0061 0.
'International Tables
'0! 0! 0.0106 0.
'International Tables
'p! 'p! 0.1023 0
'International Tables
'pd!’ 'Pd'  -0.9988

'International Tables

sion real
sion imag

.0016

Vol C Tables
0000
Vol C Tables
0033
Vol C Tables
0060
Vol C Tables

.0942

Vol C Tables
1.0072
Vol C Tables

765.

08

and 6.1.1.4"
and 6.1.1.4"
and 6.1.1.4"
and 6.1.1.4"
and 6.1.1.4"

and 6.1.1.4"
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'Cl’ 'cl! 0.1484 0.1585
'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"

_symmetry cell setting ?
_symmetry space group name H-M ?
loop

_symmetry equiv _pos as xyz

'XI Yr z'

'-x, -y, -z'
_cell length a 16.3630(7)
_cell length b 16.3590(7)
_cell length c 18.1962(8)
_cell angle alpha 91.0030(10)
_cell angle beta 114.8160(10)
_cell angle gamma 102.7720(10)
~cell volume 4278.0(3)
_cell formula units Z 4
_cell measurement temperature 293(2)
~cell measurement reflns used ?
_cell measurement theta min ?
_cell measurement theta max ?
_exptl crystal description ?
_exptl crystal colour ?
_exptl crystal size max ?
_exptl crystal size mid ?
_exptl crystal size min ?
_exptl crystal density meas ?
_exptl crystal density diffrn 1.188
_exptl crystal density method 'not measured'
_exptl crystal F 000 1568
_exptl absorpt coefficient mu 0.539
_exptl absorpt correction type ?
_exptl absorpt correction T min ?
_exptl absorpt correction T max ?
_exptl absorpt process details ?
_exptl special details

,?
_diffrn ambient temperature 293 (2)
_diffrn radiation wavelength 0.71073
_diffrn radiation type MoK\a
~diffrn radiation source 'fine-focus sealed tube'
_diffrn radiation monochromator graphite
_diffrn measurement device type ?
~diffrn measurement method ?
_diffrn detector area resol mean °?
_diffrn standards number ?
_diffrn standards interval count ?
_diffrn standards_interval time ?
_diffrn standards decay % ?
_diffrn reflns number 29248
_diffrn reflns av R equivalents 0.0280
_diffrn reflns av _sigmal/netI 0.0699
_diffrn reflns limit h min -22
_diffrn reflns limit h max 13
_diffrn reflns limit k min -16
_diffrn reflns limit k max 21
_diffrn reflns limit 1 min -24
_diffrn reflns limit 1 max 24
_diffrn reflns theta min 1.24
_diffrn reflns theta max 29.49
_reflns number total 19671
_reflns number gt 12946
_reflns threshold expression >2sigma (I)
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_computing data collection
_computing cell refinement
_computing data reduction
_computing structure solution ?
_computing structure refinement
_computing molecular graphics

_computing publication material

=D D D Y

SHELXL-97 (Sheldrick, 1997)'

[AC NIV

_refine special details

Refinement of F"2” against ALL reflections. The weighted R-factor wR and
goodness of fit S are based on F"2”, conventional R-factors R are based

on F, with F set to zero for negative F”2”. The threshold expression of
Fr27 > 2sigma (F"2”) is used only for calculating R-factors(gt) etc. and is
not relevant to the choice of reflections for refinement. R-factors based
on F"2” are statistically about twice as large as those based on F, and R-
factors based on ALL data will be even larger.

’

_refine 1ls structure factor coef Fsqd
_refine 1ls matrix type full
_refine 1s weighting scheme calc
_refine 1ls weighting details
'calc w=1/[\s"2" (Fo"2")+(0.1849P)"2"+4.3921P] where P=(Fo"2"+2Fc"2")/3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution_ hydrogens geom
_refine 1s hydrogen treatment mixed
_refine 1ls extinction method none
_refine 1ls extinction coef ?
_refine 1s number reflns 19671
_refine ls number parameters 919
_refine ls number restraints 0
_refine 1s R factor all 0.1086
_refine 1s R factor gt 0.0760
_refine 1s wR factor ref 0.2770
_refine 1s wR factor gt 0.2445
_refine 1ls goodness of fit ref 0.975
_refine ls restrained S all 0.975
_refine 1s shift/su max 7.174
_refine 1s shift/su mean 0.153

loop

_atom site label
_atom_site type symbol
_atom site fract x
_atom site fract y
_atom site fract z

_atom site U iso or equiv
_atom site adp type

_atom_site occupancy

_atom site symmetry multiplicity
_atom site calc flag

_atom site refinement flags
_atom site disorder assembly
_atom site disorder group

Cl C -0.1874(5) -0.2436(4) 0.1975(
C10 C 0.3009(5) -0.4170(4) 0.2472(

0.0562(16) Uani 1 1 d
0.0591(17) Uani 1 1 d

3)

5)
Cl00 C 0.1355(5) -0.2424(4) 0.3445(4) 0.0511(15) Uani 1 1 d
Cll C 0.2187(7) -0.4806(5) 0.1788(6) 0.089(3) Uani 1 1 d . .
Clll C 0.1864(4) -0.3122(4) 0.3578(4) 0.0482(14) Uani 1 1 d
Cl12 C 0.2009(5) -0.3564(5) 0.4249(5) 0.0621(18) Uani 1 1 d
Cl13 C 0.2500(6) -0.4204(5) 0.4361(5) 0.071(2) Uani 1 1 d .
Cl14 C 0.2812(5) -0.4406(5) 0.3801(5) 0.0617(18) Uani 1 1 d
Cl15 C 0.2694(5) -0.3949(4) 0.3134(4) 0.0526(15) Uani 1 1 d
Clle C 0.2227(5) -0.3317(4) 0.3039(4) 0.0473(14) Uani 1 1 d
Cl2 C 0.3857(8) -0.4559(6) 0.2838(7) 0.099(3) Uani 1 1 d
Cl21 C -0.0187(4) -0.3436(4) 0.2015(4) 0.0458(13) Uani 1 1 d
Cl22 C -0.0033(5) -0.4242(4) 0.2081(4) 0.0503(15) Uani 1 1 d

155



Annex

156

Cl23 C -0.0204(5) -0.4750(4) 0.1381(5) 0.0604(18) Uani 1 1
Cl24 C -0.0548(6) -0.4442(5) 0.0632(5) 0.068(2) Uani 1 1 d
Cl25 C -0.0688(7) -0.3633(5) 0.0567(5) 0.071(2) Uani 1 1 d
Cl26 C -0.0504(5) -0.3127(4) 0.1261(4) 0.0566(16) Uani 1 1
Cl31 C -0.0280(5) -0.3416(4) 0.3592(4) 0.0488(14) Uani 1 1
Cl32 C -0.0988(6) -0.4160(4) 0.3280(6) 0.073(2) Uani 1 1 d
Cl33 C -0.1207(9) -0.4636(5) 0.3851(7) 0.101(4) Uani 1 1 d
Cl34 C -0.0778(8) -0.4384(6) 0.4668(7) 0.091(3) Uani 1 1 d
Cl135 C -0.0111(7) -0.3617(7) 0.4974(6) 0.087(3) Uani 1 1 d .
Cl36 C 0.0142(6) -0.3132(5) 0.4442(5) 0.0652(19) Uani 1 1 d
C2 C 0.0512(6) -0.0882(5) 0.3645(5) 0.065(2) Uani 1 1 d
C20 C -0.2035(5) 0.2791(4) 0.1795(4) 0.0521(15) Uani 1 1 d
C200 C 0.2377(5) -0.1346(4) 0.1753(4) 0.0463(14) Uani 1 1
C21 C -0.3080(5) 0.2626(5) 0.1238(6) 0.074(2) Uani 1 1 d .
C211 C 0.2900(4) -0.1987(4) 0.1749(3) 0.0451(13) Uani 1 1
C212 C 0.3521(6) -0.1870(5) 0.1400(4) 0.0610(18) Uani 1 1 d
C213 C 0.3982(6) -0.2501(5) 0.1394(5) 0.073(2) Uani 1 1 d
C214 C 0.3849(5) -0.3230(5) 0.1765(5) 0.0619(18) Uani 1 1
C215 C 0.3234(4) -0.3357(4) 0.2117(4) 0.0484(14) Uani 1 1
C21l6 C 0.2759(4) -0.2746(4) 0.2092(4) 0.0457(13) Uani 1 1
C22 C -0.1639(7) 0.3747(4) 0.2161(6) 0.076(2) Uani 1 1 d .
C221 C 0.3953(4) 0.0107(4) 0.2454(4) 0.0444(13) Uani 1 1 d
C222 C 0.3821(6) 0.0725(5) 0.1914(4) 0.0642(19) Uani 1 1 d
C223 C 0.4561(7) 0.1165(6) 0.1782(6) 0.083(3) Uani 1 1 d
C224 C 0.5436(7) 0.1026(6) 0.2185(6) 0.084(3) Uani 1 1 d
C225 C 0.5586(6) 0.0402(6) 0.2724(5) 0.077(2) Uani 1 1 4d .
C226 C 0.4837(5) -0.0041(5) 0.2859(5) 0.0602(17) Uani 1 1
C231 C 0.3391(4) -0.0866(4) 0.3582(3) 0.0422(12) Uani 1 1
C232 C 0.3185(5) -0.0523(5) 0.4183(4) 0.0606(18) Uani 1 1
C233 C 0.3527(7) -0.0777(6) 0.4964(5) 0.075(2) Uani 1 1 d
C234 C 0.4082(7) -0.1337(6) 0.5149(5) 0.078(2) Uani 1 1 d .
C235 C 0.4278(6) -0.1688(5) 0.4565(5) 0.070(2) Uani 1 1 d
C236 C 0.3934(5) -0.1437(4) 0.3764(4) 0.0526(15) Uani 1 1
C3 C 0.0845(5) -0.0416(4) 0.1574(5) 0.0586(17) Uani 1 1 d .
C30 C -0.4510(9) -0.3043(8) 0.0591(10) 0.121(5) Uani 1 1 d
C300 C -0.0759(5) 0.0404(3) 0.3281(4) 0.0485(14) Uani 1 1
C311 C -0.1255(4) 0.1098(3) 0.3216(4) 0.0448(13) Uani 1 1
C312 C -0.1618(5) 0.1248(4) 0.3779(4) 0.0537(16) Uani 1 1
C313 C -0.2065(5) 0.1879(4) 0.3724(5) 0.0589(17) Uani 1 1
C314 C -0.2204(5) 0.2373(4) 0.3076(5) 0.0574(17) Uani 1 1
C315 C -0.1857(4) 0.2256(3) 0.2497(4) 0.0466(14) Uani 1 1
C316 C -0.1384(4) 0.1620(3) 0.2590(4) 0.0434(13) Uani 1 1
C321 C -0.2276(4) -0.1006(4) 0.3258(4) 0.0441(13) Uani 1 1
C322 C -0.1943(5) -0.0803(4) 0.4100(4) 0.0584(17) Uani 1 1
C323 C -0.2561(8) -0.1095(5) 0.4466(5) 0.081(3) Uani 1 1 d
C324 C -0.3447(7) -0.1563(6) 0.4024(6) 0.084(3) Uani 1 1 d
C325 C -0.3761(6) -0.1790(6) 0.3178(6) 0.083(3) Uani 1 1 d
C326 C -0.3177(6) -0.1511(5) 0.2801(5) 0.0647(19) Uani 1 1
C331 C -0.2244(5) -0.0426(4) 0.1749(4) 0.0454(13) Uani 1 1
C332 C -0.1967(5) -0.0525(4) 0.1127(4) 0.0549(16) Uani 1 1
C333 C -0.2482(8) -0.0262(5) 0.0365(5) 0.080(3) Uani 1 1 d
C334 C -0.3244(7) 0.0040(5) 0.0221(5) 0.081(3) Uani 1 1 d .
C335 C -0.3519(6) 0.0136(5) 0.0836(5) 0.073(2) Uani 1 1 d . .
C336 C -0.3030(5) -0.0104(4) 0.1605(4) 0.0583(17) Uani 1 1 d
C4 C 0.3031(5) 0.1291(4) 0.3252(5) 0.0600(17) Uani 1 1 d .
C40 C 0.396(2) 0.3645(10) 0.4171(16) 0.269(12) Uani 1 1 d
C400 C -0.0063(4) 0.1110(4) 0.1203(4) 0.0462(14) Uani 1 1
C411 C -0.0599(4) 0.1782(3) 0.0999(4) 0.0447(13) Uani 1 1
C412 C -0.0643(5) 0.2240(4) 0.0336(4) 0.0555(16) Uani 1 1
C413 C -0.1107(5) 0.2869(4) 0.0169(4) 0.0588(17) Uani 1 1
C414 C -0.1555(5) 0.3044(4) 0.0641(4) 0.0547(16) Uani 1 1
C415 C -0.1537(4) 0.2595(3) 0.1293(4) 0.0479(14) Uani 1 1
C4l6 C -0.1056(4) 0.1962(3) 0.1446(4) 0.0431(13) Uani 1 1
C421 C 0.1826(4) 0.2100(3) 0.1455(4) 0.0426(13) Uani 1 1 d
C422 C 0.1621(5) 0.1839(4) 0.0652(4) 0.0578(17) Uani 1 1 d
C423 C 0.2191(7) 0.2262(5) 0.0305(5) 0.073(2) Uani 1 1 d
C424 C 0.2935(7) 0.2928(6) 0.0750(6) 0.080(2) Uani 1 1 d
C425 C 0.3152(7) 0.3184(5) 0.1544(6) 0.075(2) Uani 1 1 d .
C426 C 0.2580(5) 0.2768(4) 0.1896(5) 0.0586(17) Uani 1 1 d
C431 C 0.1198(4) 0.2224(4) 0.2725(4) 0.0464(14) Uani 1 1 d
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C432 C 0.1353(6) 0.1989(5) 0.3478(5) 0.067(2) Uani 1 1 d .

C433 C 0.1416(8) 0.2577(7) 0.4102(6) 0.098(3) Uani 1 1 d .

C434 C 0.1300(8) 0.3373(7) 0.3912(8) 0.102(4) Uani 1 1 d .

C435 C 0.1121(6) 0.3612(5) 0.3131(7) 0.082(3) Uani 1 1 d .

C436 C 0.1063(5) 0.3031(4) 0.2514(5) 0.0628(19) Uani 1 1 d

N1 N -0.2555(6) -0.2870(5) 0.1525(5) 0.087(2) Uani 1 1 d .

N2 N 0.1098(7) -0.0459(6) 0.4094(6) 0.114(3) Uani 1 1 d .

N3 N 0.0229(6) -0.0874(4) 0.1134(5) 0.089(2) Uani 1 1 d .

N4 N 0.3601(6) 0.1790(5) 0.3752(5) 0.100(3) Uani 1 1 d . .

0l 0 0.2100(3) -0.2833(3) 0.2400(3) 0.0512(10) Uani 1 1 d .

02 0 -0.1005(3) 0.1460(2) 0.2068(3) 0.0474(10) Uani 1 1 d .

03 0 -0.4461(9) -0.2334(13) 0.0226(10) 0.238(7) Uani 1 1 d .

04 O 0.4185(17) 0.3693(14) 0.4844(11) 0.386(11l) Uani 1 1 d .

P1 P 0.00695(11) -0.27505(9) 0.29301(10) 0.0417(3) Uani 1 1 d .
P2 P 0.29471(10) -0.04626(9) 0.25913(9) 0.0378(3) Uani 1 1 d .
P3 P -0.15092(11) -0.06561(9) 0.27577(9) 0.0398(3) Uani 1 1 d .
P4 P 0.11776(11) 0.14862(9) 0.19619(9) 0.0395(3) Uani 1 1 d .

Pdl Pd -0.06864(3) -0.16618(3) 0.27775(3) 0.04138(15) Uani 1 1
Pd2 Pd 0.19640(3) 0.04387(3) 0.24016(3) 0.04009(15) Uani 1 1 d .

loop

_atom _site aniso label

_atom site aniso U 11

_atom site aniso U 22
_atom site aniso U 33
_atom site aniso U 23
_atom site aniso U 13
_atom site _aniso U712

Cl 0.051(4) 0.045(3) 0.069(4) -0.002(3) 0.023(3) 0.011(3)
Cl0 0.061(4) 0.042(3) 0.085(5) 0.008(3) 0.036(4) 0.023(3)
C100 0.051(4) 0.035(3) 0.066(4) 0.001(3) 0.026(3) 0.007(3)
Cll 0.107(7) 0.051(4) 0.105(7) -0.024(4) 0.056(6) -0.006(4)
Cl11l 0.042(3) 0.036(3) 0.061(4) 0.003(3) 0.020(3) 0.005(2)
Cl12 0.059(5) 0.059(4) 0.064(4) 0.013(3) 0.023(4) 0.013(3)
Cl13 0.072(5) 0.068(5) 0.073(5) 0.022(4) 0.026(4) 0.029(4)
Cl14 0.054(4) 0.061(4) 0.072(5) 0.016(3) 0.023(4) 0.027(3)
C115 0.050(4) 0.044(3) 0.069(4) 0.009(3) 0.027(3) 0.018(3)
Clle 0.050(4) 0.034(3) 0.059(4) 0.007(2) 0.026(3) 0.009(2)
Cl2 0.117(8) 0.096(7) 0.133(9) 0.047(6) 0.075(7) 0.078(7)
C1l21 0.046(3) 0.039(3) 0.057(4) 0.002(2) 0.029(3) 0.008(2)
Cl22 0.046(4) 0.042(3) 0.062(4) 0.000(3) 0.025(3) 0.007(3)
Cl23 0.061(4) 0.047(3) 0.073(5) -0.006(3) 0.032(4) 0.009(3)
Cl24 0.076(5) 0.071(5) 0.063(5) -0.011(4) O. 038(4) 0.016(4)
C125 0.099(6) 0.070(5) 0.062(5) 0.010(4) 0.048(5) 0.032(4)
Cl26 0.068(5) 0.051(4) 0.055(4) 0.010(3) 0.030(3) 0.017(3)
C131 0.051(4) 0.044(3) 0.060(4) 0.008(3) 0.031(3) 0.014(3)
C132 0.089(6) 0.047(4) 0.098(6) -0.005(4) 0.068(5) -0.006(4)
C133 0.151(10) 0.058(5) 0.133(9) 0.005(5) O. 111(8) 0.002(5)
C134 0.145(9) 0.069(5) 0.110(7) 0.026(5) 0.101(7) 0.030(6)
C135 0.096(7) 0.116(8) 0.075(6) 0.026(5) 0.058(5) 0.034(6)
Cl36 0.067(5) 0.073(5) 0.064(5) 0.009(4) O. 037(4) 0.017(4)
C2 0.063(5) 0.049(4) 0.085(5) -0.006(4) 0.027(4) 0.029(4)
C20 0.050(4) 0.035(3) 0.076(4) 0.008(3) 0.029(3) 0.016(3)
C200 0.054(4) 0.039(3) 0.040(3) 0.005(2) 0.014(3) 0.015(3)
C21 0.047(4) 0.074(5) 0.097(6) 0.027(4) 0.023(4) 0.024(4)
C211 0.052(4) 0.045(3) 0.038(3) 0.000(2) 0.020(3) 0.012(3)
C212 0.076(5) 0.063(4) 0.055(4) 0.008(3) 0.039(4) 0.018(4)
C213 0.087(6) 0.074(5) 0.080(6) 0.004(4) 0.055(5) 0.024(4)
C214 0.063(5) 0.060(4) 0.074(5) -0.004(3) 0.041(4) 0.017(3)
C215 0.046(3) 0.043(3) 0.054(4) -0.003(3) 0.019(3) 0.013(3)
C216 0.043(3) 0.043(3) 0.051(3) -0.002(2) 0.020(3) 0.013(3)
C22 0.096(6) 0.034(3) 0.118(7) -0.003(4) 0.070(6) 0.009(4)
C221 0.046(3) 0.043(3) 0.041(3) 0.002(2) 0.019(3) 0.006(2)
C222 0.072(5) 0.063(4) 0.055(4) 0.019(3) 0.029(4) 0.008(4)
C223 0.093(7) 0.081(6) 0.086(6) 0.025(5) 0.054(6) 0.010(5)
C224 0.075(6) 0.091(6) 0.074(5) -0.002(4) 0.042(5) -0.020(5)
C225 0.061(5) 0.089(6) 0.080(6) 0.003(4) 0.041(4) 0.000(4)
C226 0.048(4) 0.065(4) 0.072(5) 0.007(3) 0.031(4) 0.013(3)
C231 0.040(3) 0.044(3) 0.037(3) 0.011(2) 0.012(2) 0.010(2)
C232 0.066(5) 0.075(5) 0.043(4) 0.013(3) 0.027(3) 0.017(4)

d .
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C233 0.088(6) 0.104(6) 0.045(4) 0.022(4) 0.030(4) 0.040(5)
C234 0.093(7) 0.088(6) 0.048(4) 0.027(4) 0.022(4) 0.029(5)
C235 0.088(6) 0.063(4) 0.058(4) 0.022(3) 0.025(4) 0.029(4)
C236 0.048(4) 0.054(4) 0.046(3) 0.010(3) 0.010(3) 0.014(3)

C3 0.055(4) 0.040(3) 0.075(5) 0.001(3) 0.020(4) 0.021(3)

C30 0.070(7) 0.113(9) 0.166(13) 0.055(9) 0.041(8) 0.015(6)
C300 0.051(4) 0.031(3) 0.058(4) 0.004(2) 0.019(3) 0.011(2)
C311 0.041(3) 0.035(3) 0.053(3) -0.001(2) 0.016(3) 0.008(2)
C312 0.058(4) 0.049(3) 0.049(4) -0.007(3) 0.022(3) 0.008(3)
C313 0.062(4) 0.054(4) 0.062(4) -0.001(3) 0.027(4) 0.016(3)
C314 0.053(4) 0.048(3) 0.072(5) -0.002(3) 0.027(3) 0.015(3)
C315 0.043(3) 0.030(3) 0.065(4) -0.003(2) 0.022(3) 0.008(2)
C316 0.038(3) 0.037(3) 0.051(3) 0.001(2) 0.016(3) 0.008(2)
C321 0.050(4) 0.042(3) 0.044(3) 0.010(2) 0.022(3) 0.015(3)
C322 0.075(5) 0.052(4) 0.051(4) 0.012(3) 0.030(3) 0.016(3)
C323 0.127(8) 0.071(5) 0.070(5) 0.020(4) 0.064(6) 0.030(5)
C324 0.085(7) 0.086(6) 0.096(7) 0.021(5) 0.057(6) 0.014(5)
C325 0.059(5) 0.099(6) 0.092(7) 0.026(5) 0.039(5) 0.007(5)
C326 0.062(5) 0.062(4) 0.063(4) 0.010(3) 0.025(4) 0.006(3)
C331 0.052(4) 0.039(3) 0.041(3) 0.003(2) 0.018(3) 0.009(3)
C332 0.069(5) 0.050(3) 0.041(3) 0.002(3) 0.024(3) 0.007(3)
C333 0.120(8) 0.064(5) 0.051(4) 0.010(3) 0.036(5) 0.016(5)
C334 0.101(7) 0.073(5) 0.061(5) 0.015(4) 0.019(5) 0.036(5)
C335 0.074(5) 0.064(5) 0.063(5) 0.013(4) 0.009(4) 0.025(4)
C336 0.060(4) 0.053(4) 0.054(4) 0.003(3) 0.014(3) 0.022(3)

C4 0.057(4) 0.050(4) 0.059(4) 0.003(3) 0.011(3) 0.016(3)

C40 0.39(3) 0.069(10) 0.23(2) 0.042(13) 0.04(2) 0.009(13)

C400 0.045(3) 0.039(3) 0.053(3) -0.002(2) 0.019(3) 0.014(3)
C411 0.047(3) 0.036(3) 0.047(3) 0.005(2) 0.015(3) 0.012(2)
C412 0.055(4) 0.053(4) 0.050(4) 0.007(3) 0.013(3) 0.015(3)
C413 0.061(4) 0.058(4) 0.055(4) 0.010(3) 0.018(3) 0.023(3)
C414 0.051(4) 0.048(3) 0.060(4) 0.011(3) 0.016(3) 0.018(3)
C415 0.041(3) 0.031(3) 0.064(4) 0.001(2) 0.017(3) 0.008(2)
C4l6 0.041(3) 0.031(3) 0.054(3) 0.003(2) 0.017(3) 0.009(2)
C421 0.052(4) 0.041(3) 0.045(3) 0.011(2) 0.027(3) 0.020(3)
C422 0.074(5) 0.060(4) 0.046(4) 0.007(3) 0.029(3) 0.024(4)
C423 0.108(7) 0.071(5) 0.068(5) 0.024(4) 0.056(5) 0.038(5)
C424 0.100(7) 0.073(5) 0.101(7) 0.031(5) 0.072(6) 0.031(5)
C425 0.085(6) 0.057(4) 0.099(6) 0.011(4) 0.058(5) 0.012(4)
C426 0.061(4) 0.048(4) 0.067(4) 0.001(3) 0.032(4) 0.007(3)
C431 0.045(3) 0.048(3) 0.048(3) -0.006(2) 0.023(3) 0.010(3)
C432 0.073(5) 0.076(5) 0.054(4) -0.001(3) 0.037(4) 0.007(4)
C433 0.119(9) 0.107(7) 0.082(6) -0.018(5) 0.067(6) 0.014(6)
C434 0.110(8) 0.088(7) 0.121(9) -0.035(6) 0.074(7) 0.010(6)
C435 0.080(6) 0.065(5) 0.111(7) -0.030(5) 0.056(5) 0.010(4)
C436 0.057(4) 0.037(3) 0.093(5) -0.012(3) 0.034(4) 0.009(3)

N1 0.072(5) 0.077(5) 0.090(5) -0.006(4) 0.020(4) 0.005(4)

N2 0.082(6) 0.102(6) 0.131(8) -0.034(6) 0.012(6) 0.041(5)

N3 0.073(5) 0.056(4) 0.108(6) -0.016(4) 0.013(4) 0.018(4)

N4 0.079(5) 0.077(5) 0.101(6) -0.018(4) 0.000(5) 0.014(4)

01 0.053(3) 0.044(2) 0.071(3) 0.017(2) 0.035(2) 0.022(2)

02 0.053(3) 0.038(2) 0.063(3) 0.0137(18) 0.032(2) 0.0199(18)
03 0.127(10) 0.34(2) 0.260(16) 0.050(16) 0.089(10) 0.078(13)
04 0.37(2) 0.47(2) 0.172(15) -0.001(15) -0.016(18) 0.086(18)
P1 0.0480(9) 0.0333(7) 0.0485(8) 0.0038(6) 0.0249(7) 0.0110(6)
P2 0.0412(8) 0.0353(7) 0.0364(7) 0.0060(5) 0.0158(6) 0.0107(6)
P3 0.0448(8) 0.0354(7) 0.03%96(7) 0.0034(5) 0.0178(6) 0.0118(6)
P4 0.0450(8) 0.0331(7) 0.0392(7) 0.0014(5) 0.0164(6) 0.0115(6)
Pdl 0.0455(3) 0.0347(2) 0.0449(3) 0.00268(17) 0.0198(2) 0.01174(18)
Pd2 0.0431(3) 0.0352(2) 0.0382(2) 0.00282(16) 0.01309(19) 0.01209(18)

_geom special details
All esds (except the esd in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate (isotropic)
treatment of cell esds is used for estimating esds involving l.s. planes.
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loop

_geom bond atom site label 1
_geom bond atom site label 2
_geom bond distance

~geom bond site symmetry 2
_geom _bond publ flag

Cl N1 1.132(9) . »

Cl Pdl 1.994(7) . ?
Cl0 C215 1.528(9) . °?
Cl0 C12 1.551(11) . ?
Cl0 C115 1.562(10) . ?

Cl0 C
C100
C100
Clll
Cl1l1
Cl1iz
Cl13
Cl14
Cl15
Clle
Ccl21
cl21
Cc121
Cl22
Ccl23
Cl24
Cl125
Cl31
C131
Cl31
Cl32
C133
Cl34
C135

C2 N2 1.046(11)
C2 pPdl 2.047(9)

11 1.
Cl11
P1 1.
Cl12
Clle
C113
Cl1l4
C115
Clle
ol 1.
Cl22
Cl26
P1 1.
C123
Cl24
Cl25
Cl26
Cl132
Cl36
Pl 1.
C133
Cl34
C135
Cl36

539(11) . °?
1.523(9) . 2
850(7) . 7

387(7) . 2

829 (6) . %

?

LAS ALV IV IRV}

C20 C415 1.527(9) . »
C20 C21 1.534(10) . 2
C20 C315 1.524(9) . 2

Cc20 C
C200
C200
C211
C211
C212
C213
C214
C215
C216
Cc221
c221
c221
C222
C223
C224
C225
C231
C231
C231
C232
C233
C234
C235

22 1.
c211
P2 1.
Cc212
C216
C213
Cc214
C215
Cc216
ol 1.
C226
C222
P2 1.
C223
Cc224
C225
C226
C236
C232
P2 1.
C233
C234
C235
C236

569(9) . 2

?

1.409(9) . 2

[AC RV GV RN

C3 N3 1.089(9)

C3 Pd2 2.014(7) . ?
C30 03 1.350(19) . »
C300 C311 1.514¢(8) . 2
C300 P3 1.855(6) . 2
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C311 C316
C311 C312
C312 C313
C313 C314
C314 C315
C315 C316 .
C31l6 02 1.384(7) . 2
C321 C326 1.398(9) . ?
C321 C322 1.399(9) . »
C321 P3 1.841(6) . 2
C322 C323 1.433
C323 C324 1
C324 C325 1
C325 C326 1.400

1

1

[ACEEIVERIVERIV]

C331 C332
C331 C336
C331 P3 1.824(6) . 2
C332 C333 1.421(
C333 C334 1.368(

(

(

?

)

C334 C335 1.388
C335 C336 1.403
C4 N4 1.136(10)
C4 Pd2 1.991(7)
C40 04 1.12(3) . ?
C400 C411 1.511(8) . ?
C400 P4 1.863(6) . 2
C411 C416 1.380
C411 Cc412 1
C412 C413 1
C413 C414 1.403

1

1

[ EEAV AV

C414 C415
C415 C41le6 .
C416 02 1.395(7) . 2

C421 C426 1.379(9) . 2
C421 C422 1.391(8) . 2
C421 P4 1.836(6) . 2

C422 C423 1.403(1
C423 C424 1 (1
C424 C425 1 (1
C425 C426 1.409(1
C431 C432 1 (1
C431 C436 1 (9
C431 P4 1.808(6) . ?
C432 C433 1.429
C433 C434 1.387
C434 C435 1.406
C435 C436 1.416
P1 Pdl 2.3415(
P2 Pd2 2. (
P3 Pdl 2.3369(
P4 Pd2 2. (

~ OO N WwWE:Hr
AN N VR

?

[VEVERIV N

WD ) D 0 e

loop
_geom_angle atom site label 1
_geom_angle atom site label 2
_geom angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom angle publ flag
N1 C1 Pdl 178.9(8) . . ?
C215 C10 C12 111.5(6) .
C215 C10 C115 107.4(5) . . ?
Cl2 C10 C115 111.2(7)

C215 C10 C11 108.6(7) .
Cl2 C10 C11 109.7(7) . . 2
C115 C10 C11 108.3(6) .2
Cl11 C100 P1 116.9(4) . . 2
Cl12 C111 Cl16 118.3(6)
Cl12 C111 C100 121.0(6)
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Clle Cl1l11 C100 120.7
Cll1l Cl12 C113 119.4
Cl1l4 C113 C112 120.9
Cl15 Cl114 C113 120.2
3
(
(
6

Clle6e Cl15 C114 118.
Cll6e Cl115 C10 119.5
Cl14 C115 C10 122.1
01 Cl1l6 C115 121.1(
01 Cll6 C111 116.1(5
Cl15 Clle C1l11 122.8(6)
Cl22 Cl1l21 Cl26 120.9(6)
Cl22 C121 P1 120.0(5)
Cl26 Cl121 P1 119.0(5)
Cl21 Cl22 C123 119.
Cl24 Cl123 C1l22 118.
Cl23 Cl24 C125 121.
Cl26 Cl25 Cl1l24 119.
Cl25 Cl26 C121 119.
Cl32 C131 C136 119.
Cl32 C131 P1 121.7(
Cl36 C131 P1 118.4(¢
Cl31 C132 C133 117.
Cl34 C133 C132 123.
Cl33 C134 C135 119.
Cl34 C135 C136 119.
Cl135 C136 C131 120.
N2 C2 Pdl 176.2(8)
C415 C20 C21 109.3(6)
C415 C20 C315 110.2(5)
)
5)

6
7
7
7
6
)
)

(
(
(
(
(
6
6
)
)

OOy 1oy oy I

oy JO WUuoy~JoyWwWo JdJo

O O CO 0o 0o

C21 C20 C315 111.0¢(6

C415 C20 C22 108.7(

C21 C20 C22 109.2(6)
(6)
(4)

C315 C20 C22 108.5

C211 C200 P2 118.1

C212 C211 C216 118.0
C212 C211 C200 121.7
C21l6 C211 C200 120.3
C211 C212 C213 119.7
C214 C213 C212 120.7
C215 C214 C213 120.5
C214 C215 C216 118.3
C214 C215 C10 122.6(
C216 C215 C10 119.0(
01 C216 C215 122.5(6
01 C216 C211 114.7(5

C215 C216 C211 122.8(6)
C226 C221 C222 119.6(6)
C226 C221 P2 123.0(5)
C222 C221 P2 117.4(5)
C223 C222 C221 119.
C222 C223 C224 121.
C223 C224 C225 120.
C224 C225 C226 118.
C221 C226 C225 121.
C236 C231 C232 120.
C236 C231 P2 123.4(
C232 C231 P2 116.0(
C233 C232 C231 119.
C234 C233 C232 120.
C233 C234 C235 121.
C234 C235 C236 119.
C231 C236 C235 119.
N3 C3 Pd2 178.5(8)

C311 C300 P3 116.1(¢
C316 C311 C312 117.
C316 C311 C300 121.
C312 C311 C300 121.
C313 C312 C311 121.
C312 C313 C314 119.
C315 C314 C313 121.

6
6
5
7
7
7
6
)
)

(
(
(
(
(
(
(
6
6
)
)

oy <1 00 J 0o

WU JWOoOdh::s WORELENDDdUUOLoOo WwDNDO
N dd 9

oY O O O) OY O

L I N ]

D D ) ) ) )

DD D ) ) D) Y LSV RN B

DD ) ) ) Y

LAC IV RS B N
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162

C316 C315 C20 122.9(6

C316 C315 C314 117.1(6)
)
)

C314 C315 C20 119.9(6
02 C316 C315 122.0(5)
02 C316 C311 114.9(5)

C315
C326
C326
C322
c321
C324
C323
C326
Cc321
C332
C332
C336
C331
C334
C333
C334
C335

C31l6
C321
C321
Cc321
C322
C323
C324
C325
C326
C331
C331
C331
C332
C333
C334
C335
C336

N4 C4 Ppd2

C411
C4le
C41l6
Cc412
C413
C412
C415
C414
C414
C416
C411
C411

C400
C411
C411
C411
C412
C413
C414
C415
C415
C415
C4le
C416

C311 123.1(6)
C322 120.0(6)
P3 119.8(5)
P3 120.1(5)
C323 118.
C322 122.
C325 118.
C324 120.
C325 120.
C336 120.
P3 117.2¢(
P3 121.8¢(
C333 117.
C332 122.
C335 120.
C336 119.
C331 119.
175.8(8)
P4 115.0(4
C412 118.7
C400 121.4
C400 119.9
C411 119.7
2
5
6
(
(

o) ~1 0 O 00 J

S0 U1 WO O o N 00N W

~J] CO 0O 00 J

)

C414 120.
C413 121.
C4le 1le6.
C20 120.7
C20 122.7
02 114.8¢(5
C415 123.2(6)

6
5
6
7
6
6
6
)
)

(
(
(
(
(
(
(
5
6
)

02 C416 C415 122.0(6)

C426
C426
C422
C421
C424
C425
C424
Cc421
C432
C432
C436
C431
C434
C433
C434
C435
C216
C316
Cl31
Cl31
Cclz21
Cl31
Ccl21
C100
c221
c221
C231
c221
C231
C200
C331
C331
Cc321
C331

c421
C421
C421
C422
C423
C424
C425
C426
C431
C431
C431
C432
C433
C434
C435
C436

0l Cl116 116.0
02 C416 119.8
Pl C121 107.2
P1 C100 105.8
P1 C100 103.7
P1 Pdl 105.3(¢(
P1 Pdl 118.2(
Pl Pdl 115.84
P2 C231 107.1
P2 C200 103.9
P2 C200 110.4
P2 Pd2 107.9¢(
P2 Pd2 117.2(
P2 Pd2 109.5(
P3 C321 106.5
P3 C300 102.6
P3 C300 107.3
P3 Pdl 115.7(

C422 119.8(6)
P4 119.8(5)
P4 120.0(5)
C423 119.
Cc422 120.
C423 121.
C426 119.
Cc425 120.
C436 122.
P4 119.0(
P4 118.2(
C433 119.
C432 118.
C435 122.
C436 119.
Cc431 117.
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c321
C300
C431
C431
C421
C431
c421
C400

P3
P3
P4
P4
P4
P4
P4
P4

Cl Pdl
Cl Ppdl
C2 Ppdl
Cl Pdl
C2 pdl
P3 Pdl
C4 Pd2
C4 Ppd2
C3 Pd2
C4 Pd2
C3 Pd2
P4 Pd2

_diffrn measured fraction theta max
_diffrn reflns theta full

_diffrn measured fraction theta full
_refine diff density max

Pdl 109.96(19)
Pdl 114.1(2)
C421 106.3(3)
C400 106.1(3)
C400 108.0(3)
Pd2 118.2(2)
Pd2 101.88(19)
Pd2 115.51(19)

C2 177.2(3)

P3 88.7(2)

P3 90.65(19)

P1 90.3(2)

P1 89.89(19)

Pl 172.04(6)

C3 177.0(3)

P4 89.6(2) .

P4 89.27(19)

P2 88.9(2)

P2 93.07(19)

P2 163.28(6)

?

_refine diff density min
_refine diff density rms

1.876
-0.998
0.155

0.826
29.49
0.826
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