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H NMR of 3-t-Bu-5-MepzH
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1H NMR of 3-t-Bu-5-MepzH


'H NMR of OP(3,5-Mepz)s (1a)
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1H NMR of OP(3,5-Me2pz)3 (1a)


13C{1H} NMR of OP(3,5-Me,pz); (1a)
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13C{1H} NMR of OP(3,5-Me2pz)3 (1a)
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31p{tH} NMR of OP(3,5-Me,pz); (1a)
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31P{1H} NMR of OP(3,5-Me2pz)3 (1a)


1H NMR of OP(3-Phpz)s; (1b)
(H, Ph-Pz)3PO
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1H NMR of OP(3-Phpz)3 (1b)
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13C{1H} NMR of OP(3-Phpz)3 (1b)


31P{*H} NMR of OP(3-Phpz); (1b)
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Current Data Parameters
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31P{1H} NMR of OP(3-Phpz)3 (1b)


1H NMR of OP(3-t-Bupz); (1c)
(H, t-Bu-Pz)3-PO
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1H NMR of OP(3-t-Bupz)3 (1c)
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1H NMR of OP(3-t-Bupz)3 (1c)
after line narrowing


13C{tH} NMR of OP(3-t-Bupz); (1c)
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13C{1H} NMR of OP(3-t-Bupz)3 (1c)
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31P{1H} NMR of OP(3-t-Bupz)3 (1c)


IH NMR of OP(3-Ph-5-Mepz); (1d)
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1H NMR of OP(3-Ph-5-Mepz)3 (1d)
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13C{1H} NMR of OP(3-Ph-5-Mepz)3 (1d)


31P{1H} NMR of OP(3-Ph-5-Mepz); (1d)
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Current Data Parameters
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NS 32
DS 4
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D1 2.00000000 sec
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======== CHANNEL fl ========
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Pl 7.00 usec
PL1 0.00 dB
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======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 ~3.00 dB
PL12 20.00 dB
PL13 24.00 dB
SFO2 250.1310005 MHz
F2 - Processing parameters
ST 32768
SF 101.2544800 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40

S14


Niels
Text Box
31P{1H} NMR of OP(3-Ph-5-Mepz)3 (1d)


'H NMR of OP(3-t-Bu-5-Mepz); (1€)
tBu,Me-pyrrazole + KOtBu + POCl3, after column

R
32 ER BRUKER

\ -
A
8 owx\o% £ oo P g 315 400
< < < fee) NAME VVL
QY OO OO0 % g 8 g — — EXPNO -1
. s e s e o e . e . . PROCNO 1
e~ OO WY oo WV N — Date_ 20100812
AN — Time 16.03
< <¢ < < INSTRUM spect
NN ~N N PROBHD 5 mm PABBO BB/
i PULPROG zg30
\ / \ / D 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
aQ 4.0894966 sec
RG 143.7
DW 62.400 usec
DE 6.00 usec
@ TE 300.4 K
D1 1.00000000 sec
TDO 1
=mm===== CHANNEL f] =s======
NUC1 1H
| Pl 13.00 usec
b I PL1 3.00 dB
SFOl 400.1330010 MHz
sI 65536
SF 400.1300091 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
I i I T
6.04 ppm
Me l
~—
N t-Bu
3 t
] k JL JL

l:n;...»xnl...x;;¢-.|..:---|:-‘|.|.-||..||-|.-..;.|‘.-.....vl...xc».--luuuu-1x.-I--x-.-.-w’..»:x|;.:!n..‘.;:yulxun|-

10 9 8 7 6 5 4 3 2 1 ppm
(=} ] gl
S S N
G ™ o
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Niels
Text Box
1H NMR of OP(3-t-Bu-5-Mepz)3 (1e)


tBu,Me-pyrrazole + KOtBu + POCl3, afte_

H NMR of OP(3-t-Bu-5-Mepz); (1e)

with line narrowing
T 3)

——2420.51
—2419.55

—2416.67

=g,
o3
8

12
21)
80
32

874.

874.
7

873

-
~

6.05 6.04 ppm 2.19 2.18 ppm
-~ O A~ O~ O <FTMN A< O
r~ O < <t <t ™M O 0O 0O 0 OV 0O 0O 00 ™
< N OO OO L B B B B e B e B B B o |
~ o~ © ©©© NN NN e
Me
0
O=PtN _
N |
ol |
A AR IR IR A REAS IR IR AN R A I i RARRRREAS T
10 9 6 5 4 3 2 1 ppm
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NAME VVL 315_400
EXPNO 1
PROCNO 2
Date_ 20100812
Time 16.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 143.7
DW 62.400 usec
DE 6.00 usec
TE 300.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL £l ===em—me
NUC1 1H
Pl 13.00 usec
PL1 3.00 dB
SFO1 400.1330010 MHz
SI 65536
SF 400.1300091 MHz
WDW GM
SSB 0
LB -1.40 Hz
GB 0.6
PC 1.00

v

e

SEAN -

S16


Niels
Text Box
1H NMR of OP(3-t-Bu-5-Mepz)3 (1e)
with line narrowing


BC{*H} NMR of OP(3-t-Bu-5-Mepz); (1e)
[t-Bu,Me-Py]3PO ¢

M WX

!

n o oY N n w0
o< 3 2¢ BRUKER
o ® @ ™~ M m L‘X.)
o~ o o [eolRes]
O W < <t OO
— i o —
/ \/ NAME VVL 315_400
EXPNO 5
PROCNO 1
Date_ 20100813
Time 2.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CcDC13
NS 10240
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
® AQ 1.3664756 sec
} l RG 812.7
w DW 20.850 usec
DE 6.00 usec
T T T T J I T T ] TE 300.4 K
168 167 ppm 148 147 ppm 108 107 ppm D1 2.00000000 sec
o0 ~© o dil 0.03000000 sec
o @ o ® ~© © 9= N @ DELTA 1.89999998 sec
0 o~ ~ o~~~ . . DO 1
o <p < [oN o) ~ i~ N -
ot — v i ™~~~ ™ N il
P ======== CHANNEL f] =s=======
NUC1 13C
P1 8.80 usec
| PL1 -1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé6
Me NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
B s PL12 18.00 dB
O=P+N PL13 18.00 dB
‘Pq” SFO2 400.1316005 MHz
SI 32768
t-Bu 3 SF 100.6127528 MHz
[ WDW EM
SSB 0
| | 1B 1.00 Hz
GB 0
i | PC 1.40
| l B
T " T y ! i T i ] " T " T i T " T " T " T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Niels
Text Box
13C{1H} NMR of OP(3-t-Bu-5-Mepz)3 (1e)


31P{1H} NMR of OP(3-t-Bu-5-Mepz)s; (1e)

T fs—Dv1RT0
=1, Pyl .
=
i
!
Current Data Parameters
NAME VVL 315_400
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100813
Time 7.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 16
DS 4
$SwWH 64935.066 Hz
FIDRES 0.990830 Hz
AQ 0.5046772 sec
RG 20642.5
DW 7.700 usec
DE 6.00 usec
TE 300.4 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl s=======
NUC1 31p
Pl 6.25 usec
PL1 -1.00 dB
Me SFO1 161.9674942 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
B —~ NUC2 1H
C)-'F) Pd PCPD2 80.00 usec
‘Pd’/ PL2 3.00 dB
PL12 18.00 dB
t-Bu 3 PL13 18.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 161.9755930 MHz
WDW EM
SSB 0
LB 1.00 Hz
| !Illllllgg 1_48
100 50 0 -50 -100 -150 -200 ppm
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Niels
Text Box
31P{1H} NMR of OP(3-t-Bu-5-Mepz)3 (1e)


E H NMR of [OP(3,5-Me;,pz);Cu(NCMe)][PF¢] (2a)
1H (CDCl1l3 GB)
OP (pzMe2) 3CuNCMe: Compound w. leqg. MeCN

-Sample (schlenk w+), after night in GB. Colorless susp.- BRUKER
f§ o NN o OO OFTOOMO T [~
Wy \\e] [ e)] (o)} OWL OO~ W WO NAME CGJT-10-23 500
£, N - O N MM OANNNOW®Oo O EXPNO -9
o o L] L] o ® & L] L ® . L] L] @ L] L] ° PROCNO l
0 ™M ™~ O o 1o NANN Ad A1 OO0CO O Date 20110520
e s Time 10.35
o~ ™~ O INSTRUM spect
O < O m PROBHD 5 mm CPTCI 1H-
oo s e PULPROG zg30
N M NN | TD 65536
\ / \ / SOLVENT cDC13
NS 8
@ PF6 Me DS 2
SWH 10000.000 Hz
I i FIDRES 0.152588 Hz
—~ Yo} 3.2768500 sec
O=P+N RG 18
N DW 50.000 usec
N DE 6.50 usec
@ Me 4 . TE 296.0 K
_ D1 1.70000005 sec
MeC=N-Cu TDO 1
e 5 CHANNEL fl ==
i NOC1 1H
Pl 6.70 usec
| PL1 4.00 dB
11 , PL1W 8.72000027 W
SFOL 500.2335016 MHz
SI 65536
SF 500.2300092 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
A e - | T ,
6.1 ppm 2.4 ppm
|
! k | '
0 2
I AN |
[ e ARRRE e e R R A e [ T [ [ e
10 9 8 7 6 5 4 3 2 1 ppm

© ol
& Qe
o . | e

A
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Niels
Text Box
1H NMR of [OP(3,5-Me2pz)3Cu(NCMe)][PF6] (2a)


13C{2H} NMR of [OP(3,5-Me,pz);Cu(NCMe)][PF] (2a)

13C {1H} (CDC1l3 GB)
OP (pzMe2) 3CuNCMe: Compound w. leg. MeCN
—-Sample (schlenk w+), after night in GB. Colorless susp.-
W~ ~ N \ﬁ wn
o 5 L oo Sy 5%
22 Be ae =~ g
33 a2 23 o o
]
'lié8 1é7 ppm léO ’ppm llllll 1il épm 12 l ppm
= — :}1 ‘é — N
VY v / Vo
©PFs  Me '
S
O=PTN_
@ N Me 5
MeC=N~-Cu
L [
T 1 1 | 1 T ‘ T ‘ T ' o ' T 1 "
200 180 160 140 120 100 80 60 40 20 0 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

CHANNEL f1

10

1
20110520
10.38
spect

5 mm CPTCI 1H-

zgpg30
65536

CDC13

234

2
29761.904
0.454131
1.1010548
2050
16.800
6.50

296.0
2.00000000
0.03000000

13C

11.20

-2.00
88.77790070
125.7967701

waltzl6

1H

80.00

4,00

25.28

28.00
8.72000027
0.06494062
0.03471494
500.2320009
65536
125.7829148
EM

0

1.00

0

1.40

S20

(<O

CGJT-10-23_500

MHz

Hz


Niels
Text Box
13C{1H} NMR of [OP(3,5-Me2pz)3Cu(NCMe)][PF6] (2a)


1H-13C HSQC NMR of [OP(3,5-Me,pz)sCu(NCMe)][PF] (2a)

CGJT—10—23_500 11/\1 D:\NMRDATA NielsT
A /
) V'

HSQC-multipl. editing (CDC13 GB) : 5 I ’E
| OP (pzMe2) 3CuNCMe: Compound w. leq. MeCN > - 8'_
-Sample (schlenk w+), after night in GB. Colorless susp.- ) ; L :
— <
. o
— @
v )
©PFg ,Me i
—~ | @
—_— k=
O=PtN [
@ XN Me/, :
MeC=N=Cu I
: : -
( E ; v
! [ i ' i T i T ] T : T T T l T T T T ' T ] lj - T ' T T T T ] T T
2.60 2.55 2.50 2.45 2.40 2.35 F2[ppm]
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Niels
Text Box
1H-13C HSQC NMR of [OP(3,5-Me2pz)3Cu(NCMe)][PF6] (2a)


31P{1H} NMR of [OP(3,5-Me,pz);Cu(NCMe)][PF¢] (2a)

31P{1H} (CDC1l3 GB)
exp A: OP(pz-Me,Me)3CuNCMe PF6, solid from schlenk W+
31PCPD NO processing CDC1l3 {D:\NMRDATA} NielsT 56

o<t <t L ;
co — < NAME CGJIT-10-23
—~ : EXPNO 5
o ;;?\ b oo PROCNO 1
o v | PPN Date_ 20101223
o I Time 11.51
™= @ PE \ [ / INSTRUM spect
PROBHD 5 mm QNP 1H/1
T 6 Me PULPROG zgpg30
® 0 © I D 65536
N © © = SOLVENT cpcl3
O —H ™ . Ds 4
&N © ™ e SWH 40650.406 Hz
(GRS} N M FIDRES 0.620276 Hz
o ©) € 3 : AQ 0.8061428 sec
I I =kl= RG 6502
MeC_N CU DW 12.300 usec
| [ DE 6.00 usec
& TE 300.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
NUCL 31p
Pl 7.00 usec
PL1 0.00 dB
SFO1 101.2494172 MHz
l ==m===== CHANNEL f2 o
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
| PL2 -3.00 dB
! PL12 20.00 dB
PL13 24.00 dB
SFO2 250.1310005 MHz
ST 65536
SF 101.2544800 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
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Niels
Text Box
31P{1H} NMR of [OP(3,5-Me2pz)3Cu(NCMe)][PF6] (2a)


19F NMR of [OP(3,5-Me2pz)sCu(NCMe)][PFe] (2a)

19F (CDC13 GB)
exp A: OP(pz-Me,Me)3CuNCMe PF6, solid from schlenk W+
F19 CDC13 {D:\NMRDATA} NielsT 56

)

oNe)
©
W o~ % e
O. f“* g tg NAME CGIT-10-23
EXPNO 6
o g} o~ PROCNO 1
o i Date_ 20101223
11 Time 11.54
\ / @ P F INSTRUM spect
6 Me PROBHD 5 mm QNP 1H/1
PULPROG zgflan
TD 131072
e SOLVENT CDC13
O =P+N NS 64
N DS 4
N SWH 56497.176 Hz
@ Me FIDRES 0.233239 Hz
- AQ 1.1 72 sec
MeC=N-Cu 3 RG 23170.5
1 DW 8.850 usec
DE 6.00 usec
® TE 300.2 K
Dl 1.00000000 sec
| TDO 1
e CHANNEL fl P
Nucl 19F
Pl 8.00 usec
PL1 -3.00 dB
SFO1 235.3338140 MHz
sI 65536
o - SF 235.3573500 MHz
WDW EM
SSB 0
T T T T T LB 0.30 Hz
GB 0
-60 -80 ppm PC 1.00

f i I j ] ’ i

) I I j I i i ] ' i ' f ' T " |
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Niels
Text Box
19F NMR of [OP(3,5-Me2pz)3Cu(NCMe)][PF6] (2a)


1H NMR of [OP(3-Phpz)sCu(NCMe)][PF¢] (2b) A,

(H, Ph-Pz) 3PO-CuNCMe PF6 N
O I e 0w OO
mw “ SRR
- o o~ © w o~ 22N BRUKER
~ ~ O~~~ O ) ) W) ¢ <P o~~~ r~
lealea) e & o s & @ e 8 ® AN AN AN N
™M ™M o~~~ N~~~
NAME VVL 331_400
\ / \ EXPNO 1
PROCNO 1
Date_ 20100828
Time 10.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
| | SOLVENT cb2cl2
i | NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
aQ 3.9584243 sec
RG 322.5
DW 60.400 usec
DE 6.00 usec
TE 300.4 K
D1 1.00000000 sec
""" A A R A L A AL B AL AL | e T TDO 1
8.5 8.4 ppm 7.8 7.7 7.6 7.5 ppm ppm e CHANNEL f1 ====m===
NUC1 1H
NN~ OITNAO SO TN © a\IKa\ P1 13.00 usec
RS U e Lo M Te N To RN T NR = LB S o) S e R B O NN e 0 \Xe] [e) e o] PL1 3.00 dB
OO~~~ O Wm0 ™ — §§°l 400’13§§;ég MHz
SF 400.1300149 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
@PF6 PC 1.00
i
\N/
NG Ph/,
MeC=N~-Cu
J( J\k ]. 1
B ——— Basassas e A e T T T e e Rasanss e e
13 12 11 10 9 8 7 ] 5 4 3 2 1 ppm
ololo|w|(v]r | IR
QML (NN €S bl R Bt B
®lo|voloinNo| ) . L) o9 ‘-‘calca c:I
g H I H H
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Niels
Text Box
1H NMR of [OP(3-Phpz)3Cu(NCMe)][PF6] (2b)


o
5 4
(H, Ph-Pz) 3PO-CuNCMe PF6

ST

H NMR of [OP(3-Phpz);Cu(NCMe)][PFg] (2b‘§5\

O.v
k) had?
after line narrowing S

3374.0
3373.2
3371.1
3370.3
2779.5
2776.6
775.0
2772.0

NAME

EXPNO

PROCNO

| i Date_
Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

L

>

8.44 ppm

OPFg

0=PtN
N
Ph
MeCEN@Cu .

16 15 14 13 12 M1
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VVL

2

20100828
10.36
spect

5 mm PABBO BB/
zg30

65536
cp2cl2

16

2

8278.146
0.126314
3.9584243
322.5
60.400
6.00

300.4 K
1.00000000
1

3.00
400.1324710
32768
400.1300149
M

S§25


Niels
Text Box
1H NMR of [OP(3-Phpz)3Cu(NCMe)][PF6] (2b)
after line narrowing


13C{2H} NMR of [OP(3-Phpz);Cu(NCMe)][PF¢] (2b)
(H, Ph-Pz) 3PO-CuNCMe PF6 — .

@?’«» — ™ “\@ o o
- oo O 0 w0
N i [\ ] <M
NN [ealiee] S O
({eaXe) ™ m i e
L | — —~
\/ NAME VVL 331_400
EXPNO 2
PROCNO 1
Date 20100829
S, Time 6.08
Qy INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CD2C12
NS 20480
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
U U AQ 1.3664756 sec
W w ¢ o IR
DW 20.850 usec
DE 6.00 usec
M| i N R | [} T T 1 TE 300.4K
162 161 ppm 138 137 ppm 110 109 ppm D1 2.00000000 sec
o~ O~ N ~ o dii 0.03000000 sec
N MmN Mo ~© > - DELTA 1.89999998 sec
-t el ™~~~ OO (o =) . [T TDO 1
W0 W M OANNN QO o™
~ o = — n o™

~
—
?
Z 0
a
Qo
=l
Il
Il
It
il
Q
5
2
2
=1
=
t+h
=
=l
w1l
all
Il
i
Il
il
1

Pl 8.80 usec
' @ PFe PL1 -1.00 dB
SFO1 100.6228298 MHz
_ . ======== CHANNEL f2 ========
O=P PQ\ CPDPRG2 waltz16
Pq’/ NUC2 1H
<:> Ph 5 PCPD2 80.08 usec
= PL2 3.00 dB
MeC=N-Cu PL12 18.00 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
‘ SI 32768
SF 100.6127223 MHz
WDW EM
i SSB 0
i | LB 1.00 Hz
i ! GB 0
BC 1.40
l l o

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Niels
Text Box
13C{1H} NMR of [OP(3-Phpz)3Cu(NCMe)][PF6] (2b)


31p{1H} NMR of [OP(3-Phpz);Cu(NCMe)][PF¢] (2b)

(H, Ph~-Pz) 3PO-CuNCMe PF6
P31CPD CD2Cl12 LR:\EMRDATA} Volodymyr 23

oo
3
. -

ot -

= =
P & A

T,
tg 7 T g, Mo <t il -
= B3 R26& 3 i S < o o w13
ol : EXPNO 2
T < s o ‘:_" R “‘_‘7 PROCNO 1
. A rL[’I ™~ Date 20100823
(@] | | H N | s =
s —_ o W ™ Time 15.17
& n oo oS 0 \ \ ( / INSTRUM spect
—i - i — PROBHD 5 mm QNP lH/l
1 1 i i PULPROG 2gpg30
TD 65536
‘ l ‘ SOLVENT CD2C12
NS 16
DS 4
SWH 40650.406 Hz
FIDRES 0.620276 Hz
AQ 0.8061428 sec
RG 20642.5
DW 12.300 usec
DE 6.00 usec
TE 300.2 K
L4 D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
[ TDO 1
======== CHANNEL £fl ========
NUC1 31p
P1 7.00 usec
i PL1 0.00 dB
SFO1 101.2494172 MHz
mme====== CHANNEL £f2 ========
CPDPRG2 waltzl6
i NUC2 1H
PCPD2 80.00 usec
PL2 ~3.00 dB
PL12 20.00 dB
PL13 24.00 dB
SFO02 250.1310005 MHz
SI 32768
| SF 101.2544800 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
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Niels
Text Box
31P{1H} NMR of [OP(3-Phpz)3Cu(NCMe)][PF6] (2b)


19F NMR of [OP(3-Phpz)sCu(NCMe)][PF4] (2b)

(H, Ph-Pz) 3PO~-CuNCMe PF6 ;EL
F19CPD CD2C12 {D:\NMRDATA} Volodymyr 23
© o
N ™~
¢ 0
S o5
11

' I i I i [
©PFg ~60 -80 ppm
0=PtN _
N
Ph
MeCEN@Cu 3

LLig gy i

i A1

| ' I ’ 1 j [ j I

' x ' 1 ; t ; T ' | ' z '
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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NAME
EXPNO
PROCNO
‘Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
SFO2
SI

SF
WDW
SSB
LB

GB

PC

VVL 445
3

1

20100823
15.18
spect

5 mm QNP 1H/1
zgfhiggn
131072
CD2C12

16

4
56497.176
0.431039
1.1600372
11585.2
8.850

6.00

300.2
1.00000000
0.03000000
0.00002000

-3.00
235.3338140

Hz
Hz
sec

usec
usec
K
sec
secC
secC

usec
dB
MHz

waltzl6

1H

80.00

~-3.00

20.00
250.1310005
65536
235.3573500
EM

0

0.30

0

1.20

S28

usec
dB
dB
MHz

MHz


Niels
Text Box
19F NMR of [OP(3-Phpz)3Cu(NCMe)][PF6] (2b)


H NMR of [OP(3-t-Bupz)sCu(NCMe)][PF¢] (2¢)
(H, tBu-Pz) 3PO-CuNCMe PF6 S A
HOOM~ M oNO o L © N O
O 00— N OO © N 1 0 ™ < O W
— — O © ToNToRToNTo RS QN ™ s e o A ™ <o
1 © © ~ I~ R R CRCRCRG 0 ::( \:; T M N —
SV S | \ T N
0N
© ™ 0 OO |
N oo =
~ < ™ ® W0
S O [~~~
oo S ESESEN
- < MmO mom
il i
iyl
- A B R T o | AR AR BN
8.2 ppm 6.6 ppm
OPFg
~
O=PtN
N z‘-Bu3 '
MeC=N~Cu i ' '
[
L L | N
T T T A I L I I I T (L I (I
10 9 8 7 6 5 4 3 2 1 ppm
(=] (33 =1 (=] [+2] NN [ O
°. “ w|@ ] 0 0O oI T
o3 o ] : - . | |6 o|g|¥|o|S]
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NAME VVL 25_500
EXPNO 1
PROCNO 1
Date 20100826
Time 14.41
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30
TD 65536
SOLVENT CD2C12
NS 16
DS 2
SWH 10330.578
FIDRES 0.157632
AQ 3.1719923
RG 14.2
DW 48.400
DE 6.50
TE 296.0
D1 1.00000000
TDO 1
======== (CHANNEL f ]_ ===
NUC1 1H
Pl 6.70
PL1 4.00
PL1W 8.72000027
SFO1 500.2330891
ST 32768
SF 500.2300164
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
S29


Niels
Text Box
1H NMR of [OP(3-t-Bupz)3Cu(NCMe)][PF6] (2c)


Chom
5 o~

-

/‘\ 3
1H NMR of [OP(3-t-Bupz);Cu(NCMe)][PFé] (2¢)

(H, tBu-Pz) 3PO-CuNCMe PF6 after line narrowing

J

6
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o T cena
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T | 1 " A ' ™
8.20 ppm 6.60 6.55 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

Dl

TDO

NUCL
Pl
PL1
PL1W
SFO1
SI
SF
WDW
SSB
LB
GB
PC

VYL 25 500
1

2
20100826
14.41
spect

5 mm CPTCI 1H-

zg30
65536
cD2Cl2
16
2
10330.578 Hz
0.157632 Hz
3.1719923 sec
14.2
48.400 usec
6.50 usec
296.0 K
1.000006000 sec
1

18
6.70 usec
4.00 dB
8.72000027 W

500.2330891 MHz

32768

500.2300164 MHz

GM

//fgjzg Hz

0.3

S30


Niels
Text Box
1H NMR of [OP(3-t-Bupz)3Cu(NCMe)][PF6] (2c)
after line narrowing


BB3C{*H} NMR of [OP(3-t-Bupz);Cu(NCMe)][PFs] (2¢)
(H, tBu-Pz) 3PO-CuNCMe PF6 - o~

[eole)]
. .

ite

fv.
j

Y

)

——21599.4
——21588.9
—17141.9
-——17130.2

NAME VVL 25_500
EXPNO 2
PROCNO 1
Date 20100826
Time 16.29
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
TD 65536
SOLVENT cD2Cc12
NS 2048
DS 4
SWH 29761.904 Hz
T —— ——T T I T T T T v T T T FIDRES 0.454131 Hz
172.0 171.5 ppm 136.5 136.0 ppm 108.5 108.0 ppm AQ 1.1010548 sec
RG 2050
DW 16.800 usec
o~ © o mno DE 6.50 usec
=Q N - ead pd a8 0 TE 295.8 K
fags ;o % 8838 o - o bt D1 2.00000000 sec
AR Anin o e 0 0™ o~ D11 0.03000000 sec
% A A :
======== CHANNEL fl =ss=====
! NUC1 13C
Pl 11.20 usec
PL1 -2.00 dB
PL1W 88.77790070 W
SFO1 125.7955118 MHz
======== CHANNEL f2 ==s=====
@ PFG CPDPRG2 waltzl6
NUC2 1H
A PCPD2 80.00 usec
_ PL2 4.00 dB
O=P N, - PL12 25.28 dB
N PL13 28.00 dB
@ t-Bu 2 PL2W 8.72000027 W
=N PL12W 0.06494062 W
MeC=N-Cu PL13W 0.03471494 W
[ SFO2 500.2320009 MHz
SI 32768
] | | SF 125.7828819 MHz
WDW EM
! I | l SSB 0
1B 1.00 Hz
| i I 4J 5 i i GB 0
PC 1.40
T " T y T " ! " T T T i T " T " T i | " T "
200 180 160 140 120 100 80 60 40 20 0 ppm
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Niels
Text Box
13C{1H} NMR of [OP(3-t-Bupz)3Cu(NCMe)][PF6] (2c)


31P{IH} NMR of [OP(3-t-Bupz);Cu(NCMe)][PF¢] (2¢)

(H, t-Bu-Pz) 3PO-CuNCMe PF6
P31CPD CDZC%i {D:\NM%EATA} Volodymyr 15

-]
1>

Lo o S O~
3 3 =2 &
M~ e 5
N P e, TN - < <t < WD
— 0 0 o = ™~ NAME VVL 453
P MmN+ O o . O~ < EXPNO i
P < Mo 0w PROCNO 1
> - N = < ~N R R R
&S o 4 o ™M = I P bate_ 20100826
- Time 11.46
™ 95 3833 \\l // INSTRUM spect
- — — — i — PROBHD 5 mm QNP 1H/1
{ I I I 1 PULPROG zgpg30
> TD 65536
<7 I I 1 ! ‘ I SOLVENT cD2C12
NS 64
DS 4
SWH 40650.406 Hz
FIDRES 0.620276 Hz
AQ 0.8061428 sec
RG 20642.5
DW 12.300 usec
DE 6.00 usec
{ TE 300.2 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=mmmm==== CHANNEL fl ===m=mmom=
, NUCl 31p
T T I T T T ! | Pl 7.00 usec
PL1 0.00 dB
-140 ppm SFOL 101.2494172 MHz
===m==== CHANNEL f2 ===
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
@PFG PL13 24.00 dB
SFO2 250.1310005 MHz
| SI 32768
= [ SF 101.2544800 MHz
O=P+N WDW EM
Dy SSB 0
N LB 3.00 Hz
t-Bu GB 0
— PC 1.40
MeC=N=Cu .
3 18 i "
e
100 50

Supporting information for: Tris(pyrazolyl)phosphine Oxides. Synthesis and Coordination Chemistry with Copper(l) S32


Niels
Text Box
31P{1H} NMR of [OP(3-t-Bupz)3Cu(NCMe)][PF6] (2c)


19F NMR of [OP(3-t-Bupz)sCu(NCMe)][PF¢] (2¢)

(H, t-Bu-Pz) 3PO-CuNCMe PFO6
F19CPD CD2C12 {D:\NMRDATA} Volodymyr 1o

1

® O
0 ™
0 o o e _—
0 x 0 NAME VVL 453
© EXPNO 2
‘: ﬁ O~ PROCNO 1
P v Date_ 20100826
o Time 11.48
\ / INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgfhiggn
TD 131072
SOLVENT cD2C12
I NS 32
DS 4
SWH 56497.176 Hz
FIDRES 0.431039 Hz
AQ 1.1600372 sec
RG 11585.2
[ DW 8.850 usec
DE 6.00 usec
TE 300.2 K
D1 1.00000000 sec
dii 0.03000000 sec
di2 0.00002000 sec
TDO 1
======== CHANNEL £ ===m====
NUC1 19F
Pl 8.00 usec
| L PL1 -3.00 dB
SFO1 235.3338140 MHz
m=—==m==== CHANNEL f2 =mmormam—=
I T T T T CPDPRG2 waltzlé
NUC2 iH
-60 -80 ppm PCPD2 80.00 usec
P12 ~3.00 dB
PL12 20.00 dB
O PFg SFO2 250.1310005 Mz
SI 65536
SF 235.3573500 MHz
= WDW EM
O=P+N T 0.30 &
. ¥
‘PJ’/ GB 0
@ f-BU A PC 1.20
MeC=N~-Cu
TP TR oy — : i ,l il e o ﬁllk Apsaohmpsssseipiieeiopsims donctotiy
[ ! i i I : [ i [ ! I ) T i [ ' I I j [ I F 1
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Niels
Text Box
19F NMR of [OP(3-t-Bupz)3Cu(NCMe)][PF6] (2c)



Vo L, 2 b
o H NMR of [OP(3 "Ph-5-Mepz);Cu(NCMe)][PF¢] (2d)
(Me, Ph-Pz) 3PO-CuNCMe_.PF6

i
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VVL 24_500
1

1

20100826
10.36
spect

5 mm CPTCI 1H-
zg30

65536
CD2Cl12

16

2
10330.578
0.157632
3.1719923
12.7
48.400
6.50

296.1
1.00000000
1

Hz
Hz
sec

usec
usec

secC

CHANNEL fl ========

8.72000027
500.2330891
32768
500.2300163
EM

0
0.30

0
1.00

S34
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Niels
Text Box
1H NMR of [OP(3-Ph-5-Mepz)3Cu(NCMe)][PF6] (2d)


(Me, Ph-Pz) 3PO-CuNCMe PF6
[ Caiad

-

Pad

—20067.9
——20056.0

13C{1H} NMR of [OP(3-Ph-5-Mepz)sCu(NCMe)][PF] (2d)

E( 1

1
Cf%’
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——19087.6
—13841.6
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YV o NV LY |
|
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N . ] 1 |
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

bw

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

VVL 24 500
2

1

20100826
12.26
spect

5 mm CPTCI 1H-
zgpg30
65536
CD2C12
2048

4
29761.904
0.454131
1.1010548
2050
16.800
6.50

295.9
2.00000000
0.03000000
1

13C

11.20

-2.00
88.77790070
125.7955118

CHANNEL f£2
waltzl6

80.00

4.00

25.28

28.00
8.72000027
0.06494062
0.03471494
500.2320009
32768
125.7828823
EM

0

1.00

0

1.40
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Niels
Text Box
13C{1H} NMR of [OP(3-Ph-5-Mepz)3Cu(NCMe)][PF6] (2d)


31p{1H} NMR of [OP(3-Ph-5-Mepz)sCu(NCMe)][PF¢] (2d)

(Me, Ph~Pz) 3PO-CuNCMe PF6, after washing with MTBE
P31CPD CD2Cl2 {D \NMRDATA} Volodymyr 39

oy —
o~ cg :F§ oy
¥ 2 2
A T W0~ 0O
N TN . o~ SRS USRS T 9
S 0o N = o NAME VVL 446
n o~ O o« N . O~ <t © EXPNO 2
Salh ' * e ® ° [e0] ™M M <P O PROCNO 1
o ~ [~ © ®© © b o e e Date 20100824
o O + N M I [ T TS T Time 16.16
=2 N O W M O -
= NN e b © \ i / INSTRUM spect
o = o e PROBHD 5 mm QNP 1H/1
— 1 1 1 1 1 PULPROG zgpg30
TD 65536
;g& ‘ ‘ I l SOLVENT CD2C12
] NS 32
DS 4
SWH 40650.406 Hz
FIDRES 0.620276 Hz
%) 0.8061428 sec
RG 20642.5
DW 12.300 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
==z CHANNEL f]_ ==
NUC1 31p
Pl 7.00 usec
T ' b PL1 0.00 dB
~140 " ppm sFO1 101.2494172 MHz
mmo===== CHANNEL fz ===mmomommas
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
OPFg P! PL12 20.00 dB
PL13 24.00 dB
SFO2 250.1310005 MHz
SI 32768
O=P pq SF 101.2544800 MHz
WDW EM
| SsB 0
I LB 3.00 Hz
GB 0
MeC=N- C:Ll PC 1.40
1 "
; i '
T ! | ! T ! | I I ' I i T !
100 50 0 -50 -100 -150 -200 ppm
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Niels
Text Box
31P{1H} NMR of [OP(3-Ph-5-Mepz)3Cu(NCMe)][PF6] (2d)


(Me, Ph-Pz) 3PO-CuNCMe PF6, after washing with MTBE
F19CPD CD2Cl2 {D:\NMRDATA} Volodymyr 39

OPFe

~
O=PtN SSB

MeCEN@Cu

19F NMR of [OP(3-Ph-5-Mepz);Cu(NEMe)][PF¢] (2d)

)7 1e
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. | . ] . I CPDPRG2
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CHANNEL f2

VVL 446
3

1
20100824
16.17
spect

5 mm QNP 1H/1

zgfhiggn
131072
cb2cl2
16

4
56497.176
0.431039
1.1600372
10321.3
8.850

6.00

300.2
1.00000000
0.03000000
0.00002000

8.00
-3.00
235.3338140

waltzl6

1H

80.00

-3.00

20.00
250.1310005
65536
235.3573500
EM

0

0.30

0

1.20

S37


Niels
Text Box
19F NMR of [OP(3-Ph-5-Mepz)3Cu(NCMe)][PF6] (2d)


(Me,

1H NMR of [OP(3-t-Bu-5-Mepz);Cu(NCMe)][PFe¢] (2€)

t-Bu-Pz) 3-PO-CuNCMe PF6
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EXPNO

PROCNO
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DE
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—2.340
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i
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VVL 19_500
1

1

20100819
10.45
spect

5 mm CPTCI 1H-
zg30

65536
CDC13

16

2
10330.578
0.157632
3.1719923
12.7
48.400
6.50

296.2
1.00000000
1

CHANNEL {1 ========

4.00
8.72000027
500.2330891
32768
500.2300094
EM

0

0.30

0

1.00

S38


Niels
Text Box
1H NMR of [OP(3-t-Bu-5-Mepz)3Cu(NCMe)][PF6] (2e)


w.é

13C APT NMR of [OP(3-t-Bu-5-Mepz)sCu(NCMe)][PF¢] (2€)

(Me, t-Bu- P&)Q -PO-CuNCMe PF6 o © <
o~ o O < o~ @
Sk 58 4
xps =% o9 BRUKER
NAME VVL 19_500
EXPNO 2
PROCNO 1
Date_ 20100819
Time 11.13
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG jmod
D 65536
SOLVENT CDC13
NS 512
DS 4
170 0 169 5 ppm 150 5 150 0 ppm 109 5 109 0 ppm SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
DW 16.800 usec
DE 6.50 usec
TE 296.1 K
CNST2 145.0000000
o~ ~~ ©® Vo CNST11 1.0000000
un < [en 2o % N N~ — O - ~wm o
S b S D g
[V} < i oo r~ 0~ 0 o Oy I~ ™ . *
— — - e ~ &~ MmN — N TDO 1
VooV |V \% T . - CHAMNEL £1 e
NUC1 13C
| Pl 11.20 usec
P2 22.40 usec
©PFs  Me PL1 -2.00 dB
PL1W 88.77790070 W
SFO1 125.7955118 MHz
O=P N\ s ======== CHANNEL f£2 ss======
CPDPRG2 waltzle
® N t-Bu 3 NUC2 1H
=N~ PCPD2 80.00 usec
MeC=N=Cu PL2 4.00 dB
PL12 25.28 dB
PL2W 8.72000027 W
PL12W 0.06494062 W
i | SFO2 500.2320009 MHz
| ST 32768
| SF 125.7829143 MHz
I l I Ll | WDW EM
! ! ! | SSB 0
LB 1.00 Hz
GB 0
I i I i ] ! I i I ’ [ ' [ j i ! I ! [ i I T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Niels
Text Box
13C APT NMR of [OP(3-t-Bu-5-Mepz)3Cu(NCMe)][PF6] (2e)


(Me, tBu-Pz) 3PO-CuNCMe PF6

=

P31CPD CDC1l3 {D:\NMRDATA} Volodymyr 52
S, K A 3

8 e
z 2 =z
L = SO b
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Z ® O N ¥ ©
— [o0] O — N (48]
™ 4 o0 W M O
NEEEE
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T y | T o
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©PFg Me
R
O=PtN
@ N t-Bu3
MeC=N-Cu
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_—=130.25
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—=144.,32
—-151.35
~™~-158.38

31P{*H} NMR of [OP(3-t-Bu-5-Mepz);Cu(NCMe)][PF¢] (2¢e)
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PULPROG
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FIDRES
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RG

DW

CPDPRG2
NUC2
PCPD2
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PL12
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ST
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WDW
SSB
LB
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1
20100819
13.09
spect
5 mm QNP 1H/1
zgpg30
65536
CDC13
16
4
40650.406 Hz
0.620276 Hz
0.8061428 sec
9195.2
12.300 usec
6.00 usec
300.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

CHANNEL fl ========
31ip
7.00 usec
0.00 dB
101.2494172 MHz

CHANNEL f2 ====—m——=
waltzl6
iH
80.00 usec
-3.00 dB
20.00 dB
24.00 dB
250.1310005 MHz
32768
101.2544800 MHz
EM
0
3.00 Hz
0

1.40
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Niels
Text Box
31P{1H} NMR of [OP(3-t-Bu-5-Mepz)3Cu(NCMe)][PF6] (2e)


19F NMR of [OP(3-t-Bu-5-Mepz);Cu(NCMe)][PF¢] (2€)

(Me, tBu-Pz) 3PO-CuNCMe PF6
F19CPD CDC1l3 {D:\NMRDATA} Volodymyr 52

——-=74.75
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—=16881.10
—=-17593.17
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Date_
Time
INSTRUM
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PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
SFO2
SI

SF
WDW
58B
LB
GB

PC

VUL 438
2

1
20100819
13.11
spect

5 mm QNP 1H/1

zgfhiggn
131072
CDC13

16

4
56497.176 Hz
0.431039 Hz
1.1600372 sec
10321.3
8.850 usec
6.00 usec
300.2 K
1.00000000 sec
0.03000000 sec
0.00002000 sec

-3.00 dB
235.3338140 MHz

waltzlé
18
80.00 usec
-3.00 dB
20.00 dB
250.1310005 MHz
65536
235.3573500 MHz
EM
0
0.30 Hz
0

1.20

S41


Niels
Text Box
19F NMR of [OP(3-t-Bu-5-Mepz)3Cu(NCMe)][PF6] (2e)


1H NMR of [OP(3,5-Me,pz);Cu(PPhs)][PF¢] (3a)

1H (CDC1l3 GB)
OP (Me2pz) 3CuPPh3 PF6 after 5h @ 65C and vac
1H NO processing CDC13 {D:\NMRDATA} NielsT 50

A HOOOCMONO M o r~ (@]
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DWW <P TN e o o~ o EXPNO 4
e e s o e & o e . e O =~ . . .
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M~~~ 0o et ™~ i (@] Date 20110614
N~ oY~ O < < O Time 17.41
[T@ INTO TS TES S~ LR e~ o < ™M INSTRUM spect
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~~r~r- — - i PULPROG zg30
TD 65536
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NS 16
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SWH 5175.983 Hz
FIDRES 0.078979 Hz
AQ 6.3308277 sec
RG 2298.8
DW 96.600 usec
| DE 6.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
mm=—m=== CHANNEL fl =m==m=s==m=
NUC1 1H
Pl 9.50 usec
PL1 -3.00 dB
SFO1 250.1315447 MHz
| SI 65536
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WDW EM
[ SSB 0
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/\/ \ GB 0
PC 1.40
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Niels
Text Box
1H NMR of [OP(3,5-Me2pz)3Cu(PPh3)][PF6] (3a)


B3C{H} NMR of [OP(3,5-Mezpz)sCu(PPhs)][PFe] (3a)

TVDQ36 13C (CDC13-GB) - OP(PzMe2)3-Cu-PPh3, returned from Utrecht ‘ —
e . [V ) - Y T, $ y
o = e TN ~ T S
23 22 -4 s 283 S 23 . BRUKER
oo o o~ - w0 < < oo = ©
nm (e [ N W < N .
N O 0 < <t <t M NN [, oo < ™M " "
S oY (S} o o W o © o~ — &
i Voo \ i m
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NS 5664
DS 4
SWH 15060.241 Hz
FIDRES 0.229801 Hz
AQ 2.1758451 sec
” u Jk RG 1448.2
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DE 6.00 usec
R T T T T LARAS RARARAREAN MARARAM T T T \ T T T T T T TE 300.2 K
158 156 154 152 ppm 134 133 132 131 ppm 112 ppm 15 14 13 ppm D1 2.31999993 sec
AN - OPAOOIG O dll 0.03000000 sec
NO OO CEoMEMNOT O ot 5 "o DELTA 2.22000003 sec
DWW O LN A~ OAO ot — - L4 8
[TolTalnTolEls) N MOO MM AN i~ ~ ™ < ™M
e R R R e o e e R B ™~ wn — DO 1
\/ v ‘\\‘\V/ v \/ ======== CHANNEL fl ========
NUC1 13C
Pl 6.75 usec
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Niels
Text Box
13C{1H} NMR of [OP(3,5-Me2pz)3Cu(PPh3)][PF6] (3a)


31P{1H} NMR of [OP(3,5-Me;pz);Cu(PPhy)][PFg] (3a)
31P{1H} (CDC1l3 GB)
OP (Me2pz) 3CuPPh3 PF6 after Et20 wash
31PCPD_N@Lngcessing CDC13 {D:\NMRDATA} NielsT 7
A e [ =" e

=k - sl
™~ w3 e

N Brt Do o AN DO (N WD
[ i prdon i e r~ NN < < aen, T
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=5 . . . . . o MM nwn PROCNO 1
% n -~ o o+ o= ™~ — b
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= — & OV M O Time 10.28
@{ o™ o < Te) Vo) \ INSTRUM spect
— = = - o PROBHD 5 mm QNP 1H/1
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DS 4
SWH 40650.406 Hz
FIDRES 0.620276 Hz
AQ 0.8061428 sec
RG 20642.5
bW 12.300 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
D0 1
======== (CHANNEL £l ========
NUC1 31ip
T T T Pl 7.00 usec
PL1 0.00 dB
-140 ppm SFO1 101.2494172 MHz
===w===== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 20.00 dB
PL13 24,00 dB
@PFG Me SFO2 250.1310005 MHz
! SI 65536
SF 101.2544800 MHz
~E | | WDW EM
O=P+N SSB 0
. LB 3.00 Hz
N GB 0
@ Me A ég | PC 1.40
PhsP~Cu i
I ) I i i T ’ [ ! j i i T ! i ! i 1 ! j ! ! I ! i j ! I ! i ) i I ! i ) !
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Niels
Text Box
31P{1H} NMR of [OP(3,5-Me2pz)3Cu(PPh3)][PF6] (3a)


19F NMR of [OP(3,5-Me,pz);Cu(PPhs)][PF¢] (3a)

19F (CDC1l3 GB) o~
OP (Me2pz) 3CuPPh3 PF6 after Et20 wash i
\ . . P
F19 NO processing CDC13 {D:\NMRDATA} NielsT 7 o BRUKER
I~
™ Do
- = S o NAME CGIT-11-03
O~ EXPNO 3
N0 ~ o~ PROCNO 1
P 0 — Date_ 20110614
(I Time 10.31
INSTRUM spect
\ / \ / PROBHD 5 mm QNP 1H/1
PULPROG zgflgn
TD 131072
Ly SOLVENT cDC13
NS 64
DS 4
SWH 56497.176 Hz
FIDRES 0.431039 Hz
a0 1.1600372 sec
RG 18390.4
DW 8.850 usec
DE 6.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 19F
Pl 8.00 usec
PL1 -3.00 dB
SFO1 235.3338140 MHz
ST 65536
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t ; { . ! éﬁ 0.38 Hz
-60 -80 ppm PC 1.00
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Niels
Text Box
19F NMR of [OP(3,5-Me2pz)3Cu(PPh3)][PF6] (3a)


H NMR of [OP(3,5-Me,pz)sCu(CO)][PF¢] (4a)

1H (CDCl3 GB)
OP (pzMeZ2) 3CuNCMe + CO: After ~1 month stirring
-Fresh sample (also 250exp7-9)-
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Niels
Text Box
1H NMR of [OP(3,5-Me2pz)3Cu(CO)][PF6] (4a)


13C{2H} NMR of [OP(3,5-Me,pz)sCu(CO)][PFe] (4a)

T
13C {1H} (CDC1l3 GB) 2
OP (pzMeZ2) 3CuNCMe + CO: After ~1 month stirring g

~Fresh sampl -
ample (also 250exp7 9[)3:—§ 5 2 Sz
o LB e AL
3= 2m0 9 XD m P
c\c\,.; oo ™ w (o2 3o e Y .
— 4 — — e —t — —
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EXPNO
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Date_
Time
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PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG
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DE

CPDPRG2
NUC2
PCPD2
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PL13
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1
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65536
CDC13

416

2
29761.904
0.454131
1.1010548
2050
16.800
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0.03000000
1
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Niels
Text Box
13C{1H} NMR of [OP(3,5-Me2pz)3Cu(CO)][PF6] (4a)


31p{1H} NMR of [OP(3,5-Me,pz)sCu(CO)][PFs] (4a)

31P{1H} (CDC1l3 GB)
OP (Me2-pz) 3Cu-NCMe + CO after 1 month exposure

-Sample of exp7-9 and 500expl-4 after some days in GB-
31PCPD_NO processing CDC1l3 {D:\NMRDATA} NielsT 34 2 BRUKER

O <t <H <0
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. O~ < ® Lo
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o~ — o
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> e
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] e e N D 65536
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— O=P+N oo v M o AQ 0.8061428 sec
~ ; Mmoo w0 W RG 20642.5
I N M ot o oW 12.300 usec
e 1 1 1 1 1
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O=C~-Cu | l l TR 300.2 K
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dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
mmm—m=coe CHANNEL fl =omm====
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PL1 0.00 dB
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I mmmmm——= CHANNEIL f2 ===
CPDPRG2 waltzlé
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BN A - iy Y it as JENE -V -3.00 dB
e T T ! I N b1 24.00 ab
PL .
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SSB 0
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GB 0
PC 1.40
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Niels
Text Box
31P{1H} NMR of [OP(3,5-Me2pz)3Cu(CO)][PF6] (4a)


19F NMR of [OP(3,5-Me;pz)sCu(CO)][PFe] (4a)

19F (CDC13 GB)

OP (Me2-pz)3Cu-NCMe + CO after 1 month exposure

-Sample of exp7-9 and 500expl-4 after some days in GB-
F19 NO processing CDC13 {D:\NMRDATA} NielsT 34
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Niels
Text Box
19F NMR of [OP(3,5-Me2pz)3Cu(CO)][PF6] (4a)


'H NMR of [OP(3-t-Bupz)sCu(CO)][PF¢] (4c)

1H (CDC13 GB)
OP (tBu-pz) 3CuNCMe + CO: After ~1 month stirring

-Fresh sample (6 mg), clear sln- BRUKER

o o< o <r N — 0~ 0 <
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O=P+N NUC1 1H
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Niels
Text Box
1H NMR of [OP(3-t-Bupz)3Cu(CO)][PF6] (4c)


B3C{IH} NMR of [OP(3-t-Bupz)sCu(CO)][PF¢] (4c)

13C {1H} (CDC1l3 GB)
exp C: OP(tBu-pz)3CuNCMe + CO: After ~1 month stirring
-Fresh sample (6 mg), clear sln-
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NAME CGJT-10-26_500
EXPNO 2
PROCNO 1
Date_ 20110615
Time 17.34
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 16384
DS 2
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
DW 16.800 usec
DE 6.50 usec
TE 296.0 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
======== CHANNEL fl =s======
NUC1 13C
Pl 11.20 usec
PL1 -2.00 dB
PL1W 88.77790070 W
SFO1 125.7967701 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 4.00 dB
PL12 25.28 dB
PL13 28.00 dB
PL2W 8.72000027 W
PL12W 0.06494062 W
PL13W 0.03471494 W
SFO2 500.2320009 MHz
SI 65536
SF 125.7829150 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Niels
Text Box
13C{1H} NMR of [OP(3-t-Bupz)3Cu(CO)][PF6] (4c)


31P{*H} NMR of [OP(3-t-Bupz);Cu(CO)][PF¢] (4c)

~n

31P {1H} (CDC1l3 GB) .
OP (tBu-pz) 3CuNCMe + CO: After ~1 month stirring .
-Sample (6 mg) of 500expl-4, clear sln- f% —
cownon o  Bxn =B | & | mevcam
O A . ™y lg399gq
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Niels
Text Box
31P{1H} NMR of [OP(3-t-Bupz)3Cu(CO)][PF6] (4c)


'H-31P HMBC NMR of [OP(3-t-Bupz)3;Cu(CO)][PFs] (4c)

CGJT-10-26_400 3 1 D:\NMRDATA NielsT

N | A__ A A _/

1H31P_HMBC (CDC13 GB)
OP (tBu-pz) 3CuNCMe + CO: After ~1 month stirring
-Sample (6 mg) of _500expl-4, clear sln-

A MJ'“ VWWV“"WWW

WY,

OPFg
i = -
? O=P{N
i N t-Bu
E 0= 3
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Niels
Text Box
1H-31P HMBC NMR of [OP(3-t-Bupz)3Cu(CO)][PF6] (4c)


19F NMR of [OP(3-t-Bupz);Cu(CO)][PF¢] (4c)

19F (CDCl3 GB)
OP (tBu-pz) 3Cu-NCMe PF6 + CO. Exp C.
-Sample of 500expl-4 & 400expl-3-

F19 NO processing CDC13 {D:\NMRDATA} NielsT 7 ~ g%‘“
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Niels
Text Box
19F NMR of [OP(3-t-Bupz)3Cu(CO)][PF6] (4c)


'H NMR of [OP(3-Ph-5-Mepz)sCu(CO)][PF¢] (4d)

(Me, Ph—-Pz) 3PO-Cu (CO) PF6

Y
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Yo IO MTo I SRS LIS NN @ IR ) ™ K o< DN NN OO W (] EXPNO -1
® ° ¢ ® L) ® ° ® ® * g £ ® o ® ® @ e ® ° ) PROCNO 1
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Niels
Text Box
1H NMR of [OP(3-Ph-5-Mepz)3Cu(CO)][PF6] (4d)


BC{*H} NMR of [OP(3-Ph-5-Mepz);Cu(CO)][PFe] (4d)

(Me, Ph-Pz)3-PO-CuNCMe PF6 + CO
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13C{1H} NMR of [OP(3-Ph-5-Mepz)3Cu(CO)][PF6] (4d)


31p{1H} NMR of [OP(3-Ph-5-Mepz);Cu(CO)][PFe] (4d)

(Me, Ph-Pz) 3PO-Cu (CO) PF6
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NAME VYL 349 400
3

EXPNC
PROCNO 1
Date_ 20100916
Time 3.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cD2C12
NS 1024
DS 4
SWH 64935.066 Hz
FIDRES 0.990830 Hz
AQ 0.5046772 sec
RG 14596.5
DW 7.700 usec
DE 6.00 usec
TE 300.4 K
D1 2.00000000 sec
411l 0.03000000 sec
DELTA 1.89999998 sec
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PL1 -1.00 dB
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31P{1H} NMR of [OP(3-Ph-5-Mepz)3Cu(CO)][PF6] (4d)


F NMR of [OP(3-Ph-5-Mepz);Cu(CO)][PF¢] (4d)
(Me, Ph-Pz) 3PO-Cu (CO) PF6
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19F NMR of [OP(3-Ph-5-Mepz)3Cu(CO)][PF6] (4d)


