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General Information

All chemicals were purchased from commercial suppliers (Aldrich, Merck, Avra and SRL)
and used as received. All reactions were carried out in a oven-dried flask under argon
atmosphere. Column chromatography was performed with silica gel 230~400 mesh. All *H,
13C NMR spectra were recorded on a Bruker-Avance DPX300 and Bruker-Avance I
DPX500 for a CDCI;3 solution and reported in ppm (8). Electrospray ionisation mass
spectroscopy (ESI-MS) experiments were carried out on Microtek QtoF Micro YA 263
spectrometer in positive ion ESI mode. Transmission electron microscopy (TEM): TEM
pictures were taken on a JEM-2011 (JEOL) microscope.

General Procedure for the Pd-Catalyzed Annulation Reaction:

Weighted amount of K,PdCl; (16 mg, 5 mol%) and PEG 600 (700 mg, 1.16 mmol) was
heated at 70 °C for 15 min to form colloidal Pd. Then it was cooled at room temperature, aryl
bromide (1 mmol) and diphenylacetylene (2 mmol) and NaOAc (182 mg, 2 eq) were added
then stirred at 80 °C for the specified time. Then the reaction mixture was allowed to cool at
room temperature, extracted with dichloromethane and the organic layers were dried over
anhydrous Na,SO,4 and concentrated in vacuum. The residue thus obtained was purified by
flash column chromatography on silica gel (230~400 mesh) with a mixture of ethyl acetate
(2-10%) and petroleum ether as eluent.
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Preparation of Pd nanoparticles

Weighted amount of K,PdCl, (16 mg, 5 mol%) and PEG 600 (700 mg, 1.16
mmol) was heated at 70 °C for 15 min to form colloidal Pd.

The nanoparticle formed is characterized by TEM (Figure 1). The average size
of the nanoparticles before and after the reaction was 3.8 and 3.4 nm
respectively.

51/nm

Figure 1. () TEM image of Palladium nanoparticles, (b) HRTEM image of
Palladium nanoparticles, (c) Electron diffraction pattern of palladium
nanoparticles, (d) TEM image of palladium nanoparticles after reaction, (e)
HRTEM image of palladium nanoparticles after reaction.
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'H and *C NMR Spectrum for all Compounds
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PCPD2 80.00 usec
PL2 1.00 dB
PL12 16.50 dB
PL13 20.00 dB
Ph PL2W 15.50318813 W
PL12W 0.43693921 W
PL13W 0.19517358 W
3l Ph SFO2 500.1320005 MHz
s1 16384
SF 125.7577753 Mz
WOW EM
SsB 0
LB 1.00 Hz
l GB 0
[l ) PC 1.00
-
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm
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PR ON N NOOPEMONMO L {00 ®®Y N N o -
B88IICSBNRRANTONNASSRREIRRN S8 2r
w e e R

L
T T T T T T T T T T T T T T T T
8.5 8.0 .5 7.0 6. 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 1.5 1.0 0.5 ppm
B 1 e O K
NeOR 0L CTEReRoR83 S RRBERESS 0o NAME AB2.69P2-13C
B L L e L T T Bl T EXPNO 1
SSSRRRRNAARNNNSNANSANISINAY ELS PROCNO 1
Date_ 20110520
“‘W \‘/ Time 11.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 32768
SOLVENT cnc13
NS 421
DS 4
SHH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
RG 32
oW 16.800 usec
DE 6.50 usec
TE 298.6 K
D1 2.00000000 sec
pil 0.03000000 sec
00 1
mmmmmm== CHANNEL fl mmmmmmm=
NUC1 13C
P1 9.88 usec
Ph PL1 0.50 dB
PL1W 82.16106415 W
sFO1 125.7703643 Miz
Fsc Ph =m====== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
P12 1.00 dB
PL12 16.50 dB
Ph PL13 20.00 dB
PL2W 15.50318813 W
PL12W 0.43693921 W
h PL13W 0.19517358 W
3 SFo2 500.1320005 Mz
s1 16384
SF 125.7577716 MHz
WOW EM
SSB 0
LB 1.00 Hz
GB 0
Lo 1.00
s
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10
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Ph

3nPh

Ph

Ph

_—1.529

—1.257
0.006
-0.001

=< 1l500
=<

T T T T T T T T T T T T T T
9.0 8:5 8.0 7.5 7.0 6.5 6. 5.0 4.5 4.0 3.5 3.0 2. .0 1.5 1.0 0.5 ppm
on A
SN B
s ltleillen | dor i
BN O BN NN MO A O e T O P DT QD
REB8aneR8NEnaIReNI TSNS HIC2RSRS2C von
BN hr R i W R e e S R i T ) NAME AB2.655F-13C
R R RS R R S A R R b i et IR 1 EXPNO 1
SaRNIRNGARANARNIRanNNNSYNNNaNNGTY tre S = 1
Time 15.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 32768
SOLVENT CcDC13
NS 25600
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
RG 32
DW 16.800 usec
DE 6.50 usec
TE 0.0 K
D1 . 2.00000000 sec
Ph D11 0.03000000 sec
TDO 1
=mmmmmme CHANNEL fl s=s=s===
F Ph NUC1 3¢ .
P1 9.88 usec
PL1 . B
PLIW 82.16106415 W
SFO1 125.7703643 MHz
mmmmmmn CHANNEL £2 mmmmmmm=
Ph CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
3nPh PL2 1.00 dB
PL12 16.50 dB
PL13 20.00 dB
PL2W 15.50318813 W
PL12W 0.43693921 W
PL13W 0.19517358 W
SFO2 500.1320005 MHz
Ss1 16384
SF 125.7577699 MHz
WDOW EM
SSB 0
LB 1.00 Hz
GB 0
“ J PC 1.40
J
r r T r T T T T T T T r T T T T r T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1.538
-0.004
-0.011

<

Ph
FaC Ph

Ph
CF; Ph

T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

P PO NN R RN AR TN~ R DAN AT TDAANE T IO
SRR SR BN e L n AR ARt RIREANSaRbhmasrnrr v oo - NAME AB-2-ON73-13C
PO CRABEMNAAAOOO NN DD OO OO OONBNDNTTOM NN -+ - a EXPNO 1
S e aRRRNNmnnarrdl BRRSR A aANAN N NNNNNE RO 1 BROCHO

bR heulutulabubobupafapeis it o R R B R R B R R R < s

1

Date 20120328

W Time— 12.03
INSTRUM spect

P
PROBHD 5 mm PABBO BB-

PULPROG 2gpg30
T 32768
SOLVENT CcDC13
NS 23396
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
aQ 0.5505524 sec
RG 32
DW 16.800 usec
DE 6.50 usec
TE 300.2 K
Ph D1 2.00000000 sec
D11 0.03000000 sec
'TDO 1
F3C Ph CHANNEL £1
NUC1 13c
Pl 9.88 usec
PL1 .50 dB
PL1W 82.16106415 W
Ph SFO1 125.7703643 MHz
CHANNEL f2
CPDPRG2 waltzl6
CF3 Ph NUC2 1H
PCPD2 80.00 usec
30 PL2 1.00 dB
PL12 16.50 dB
PL13 20.00 dB
PL2W 15.50318813 W
PL12W 0.43693921 W
PL13W 0.19517358 W
SFO2 500.1320005 MHz
sI 16384
SF 125.7577698 MHz
WDW EM
ssB []
LB 1.00 Hz
{ GB 0
PC 1.00

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 %0 80 70 60 50 40 30 20 10 ppm
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7.900
7.887
7.884
7.880
7.863
7.3711
7.355
7.339
7.260
7.082
7.066
7.050
7.044
7.034
7.028
6.668
6.660
2.342

2.318

2.096

2.092

2.048

I VI

\

—1.264

0.006

8.5 8.0 7 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2:5 2.0 1 1.0 5 0.0 ppm
S S 5 R o [ ]
& o S o
ono oo NAME AB-2-89LT-13C
o e 2 EXPNO 1
~ee o vl -4 PROCNO 1
W] AN 2 Date_ 20110906
\V \V | Time 16.32
INSTRUI spect
PROBHD S5 mm PABBO BB-
PULPROG 2gpg30
32768
SOLVENT C€DCl13
NS 640
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
CN AQ 0.5505524 sec
p- ol - 2
oW 16.800 usec
DE 6.50 usec
TE 299.2 K
p-TOl Dl 2.00000000 sec
D11 0.03000000 sec
™0 1
mem====e CHANNEL fl ss=s==a=
NUCL 13c
Pl 9.88 usec
PL1 0.50 dB
p-TOI PL1W 82.16106415 W
sFOL 125.7703643 MHz
m======s CHANNEL f2 ===mm===
3 p-ToI CPDPRG2 waltz16
NUC2 1H
pCED2 80.00 usec
PL2 1.00 dB
PL12 16.50 dB
PL13 20.00 dB
PL2W 15.50318813 W
PLI2W 0.43693921 W
PL13W 0.19517358 W
SFO2 500.1320005 MHz
SI 84
SF 125.7577715 MHz
WDW EM
ssB 0
1B 1.00 Hz
GB 0
J l ] »C 1.00
il 99— i o
W o A f e "
T T T T T T T T T T T T T T T T T T T 1
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Tamovamsvarenarg anew e g 2
83539 CI2888833858% "aR8 LI 8
B e A "] «v\;v .|< r|< o
p-Tol
p-Tol
NC p-Tol
q p-Tol
— T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 .0 2 3.0 2.5 2.0 1.5 1 0.5 0.0 ppm
£ I B I R I 5 E
AR E SRR RACSrEBRB5553R83RRRas ouno + wo NAME AB2.90LT-13C
A e i L e R L S i D o K 4R 3 8% =
NAADBEOBVI WM M rh OO DD~ i) D . . - EXPNO 1
befebdapifubdutuulopaubibi bbb fa b NS & &’& < PROCNO 1
Date_ 20110908
R S VT B e
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 32768
SOLVENT cDCl13
NS 750
s 4
_TOI WH 29761.904 Hz
p FIDRES 0.908261 Hz
aQ 0.5505524 sec
RG 32
p_TOI DW 16.800 usec
DE 6.50 usec
TE 299.3 K
1 2.00000000 sec
pil 0.03000000 sec
D0 1
NC p_Tol ======== CHANNEL f] ========
NuC1 13¢
3q Pl 9.88 usec
L1 0.50 dB
p—TOI PL1W 82.16106415 W
Fol 125.7703643 Miiz
HANNEL £2 mmmmmmms
waltz16
18
80.00 usec
1.00 dB
16.50 dB
PL13 20.00 dB
PL2W 15.50318813 W
PLI2W 0.43693921 W
PLL3W 0.19517358 W
sFo2 500.1320005 MHz
s1 16384
SF 125.7577715 MHz
WowW EM
ssB 0
LB 1.00 Hz
L ) . "
L L s ol L P
" ‘ " ‘ - ,- o Mo
T T T T T T T T u T T T T T T T T d
160 150 140 130 120 110 100 9 80 70 60 S0 40 30 20 10 0 ppm
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Me Ph

—1.542
——0.888

0.005

SO
T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
e BB 3
o =
saNaEuorENOYETATANANL TN N ”
D e T T e SAa < - NAME TD-83P-13C
B L L D T T TP e g ge grgran Y b EXPNO 1
SRR rARmAmAN NN N A cre 5 ?
B N R R R e R R e R R R R R R R R R R ~e~ o~ =] PROCNO 1
Date_ 20120721
W/W \V Time 11.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™D 32768
SOLVENT cpc13
NS 25000
DS 4
SWH 36231.883 Hz
FIDRES 1.105709 Hz
AQ 0.4522484 sec
RG 32
oW 13.800 usec
Me Ph DE 6.50 usec
TE 300.3 K
D1 2.00000000 sec
D11 0.03000000 sec
Ph TDO 1
======== CHANNEL fl ==ssm====
Nuc1 13c
Pl 9.88 usec
PL1 0.50 dB
PLIW 82.16106415 W
SFO1 125.7703643 Mz
Ph B —
CPDPRG2 waltzl
NUC2 1H
Ph PCPD2 80.00 usec
3r PL2 1.00 dB
PL12 16.50 dB
PL13 20.00 dB
PL2W 15.50318813 W
PL12W 0.43693921 W
PL13W 0.19517358 W
SFO2 500.1320005 MHz
sI 16384
SF 125.7577694 MHz
WOW EM
ssB ]
1B 1.00 Hz
GB 0
BC 1.40
Ll L
T T T T T T T u T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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6.798
2.385

Ph
Me Ph
Ph

3s Ph

1.532
1.528
-0.001

=<

— T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 .0 1.5 1.0 0.5 0.0 ppm
5] ) lov o
S| |2 S =
,ZHA) e S| |
= =
MEACVMONANEMEONHM TN ®E® NAME AB2,81N-13C
BRERRNERARIIRSNESEe3n = EXPNO 1
SO RPOEVNANAAAHO D~ 0V w0 . PROCNO 1
SI00002000000%88NaNaN S Date_ 20120921
Time 14.04
WW INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 32768
SOLVENT cDC13
NS 453
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
RG 32
DW 16.800 usec
DE 6.50 usec
TE 298.6 K
D1 2.00000000 sec
Ph D11 0.03000000 sec
TDO 1
mm==mm== CHANNEL f] ========
Me Ph NUC1 13C
P1 9.88 usec
PL1 0.50 dB
PL1W 82.16106415 W
SFO1 125.7703643 MHz
CHANNEL f2 =emmmmms
Ph waltzl6
1H
80.00 usec
1.00 dB
Ph 16.50 dB
35 20.00 dB
15.50318813 W
0.43693921 W
0.19517358 W
500.1320005 MHz
16384
125.7577716 MHz
EM
0
1.00 Hz
0
1.40
o
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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EH NN OO DD T OONETDETO NN T O ®N © © n
N T MANA AR DD E O DOMM QDM NS D ® o a
A MANANNNNNA A A 000000 RE®®® ™~ ~ o 8 S
L R NIV RV-RV-RV R -Rv RV 3P - - o

OMe Ph
Ph

Ph
3t Ph

T T T 1
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

6 [« foe]n)en (s
S (e < w
[ [ [ o o
=
FHNOTNANNMAVANDNTMTNO N O
R e il L e i e o o bl b4 2 NAME AB-2-95-13C
N e 000NV T L A OO OB NN T MO R . EXPNO 1
IS S e R mMMmMmmAANNNN NN NN SO rew 0 PROCNO 1
i i it at it B R - e o R NS 5 ot senel
, // \V | Time ™ 16.29
INSTROM spect
PROBHD 5 mm PABBO BE-
PULPROG 2gpg30
™ 32768
SOLVENT coc13
NS 461
DS 4
SwH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
RG 32
oW 16.800 usec
OMe Ph DE 6.50 usec
E 300.3 K
D1 2.00000000 sec
Di1 0203000000 sec
Ph :
CHANNEL £l mmmmmmmm
1
9.88 usec
82.16106415 W
125.7703643 MHz
CPDPRG2 waltz16
NUC2 1"
Ph PCED2 80.00 usec
PL2 1.00 dB
PL12 16.50 dB
PL13 20.00 dB
PL2W 15.50318813 W
PL1Z2W 0.43693921 W
PL13W 0.18517358 W
sF02 500.1320005 MHz
s1 16384
SF 125.7577714 MHz
wow =
ssB 0
L3 1.00 Bz
8 0
J l NJ L BC 1.00
L . ; et
. A w0 st "

T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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3.684

1.522

Ph

MeO
3u

Ph

-0.001
-0.007

=<z

T T T T T T T T T . .
9.0 8.5 8.0 7.5 7 . T T T T T T
) 6.5 6.0 5.5 5.0 4. 4.0 3.5 3.0 2.5 2.0 1.5 .0 0.5 ppm
B FIRES 4 g
Fl el K i
ERREFRED b ab fad - R T “no ® NAME ACIII93-13C
R b i ey o.07 oD\ O el 0 a8 2 -
Theti e eio \ bt EXPNO 1
HSSARRRRARARRRRRRSLARAY £Rg 3 g 2ROCNO 1
Date_ 20110905
M\\W// \V Time 12.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 32768
SOLVENT cDC13
NS 12
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
aQ 0.5505524 sec
RG 32
oW 16.800 usec
DE 6.50 usec
e 299.2 K
1 2.00000000 sec
Ph b1l 003000000 sec
00 1
Ph ssmms=== CHANNEL fl ===
NUC1 13C
3 9.88 usec
PLL 0.50 dB
PLIW 82.16106415 W
5701 125.7703643 Mz
MeO Ph e CHANNEL 2 e
CPDPRG2 waltzl6
3 Ph NUC2 1R
u PCPD2 80.00 usec
PL2 1.00 dB
PL12 16.50 dB
PL13 20.00 dB
PL2W 15.50318813 W
PL12W 0.43693921 W
PL13W 0.19517358 W
SFO2 500.1320005 MHz
st 16384
sF 125.7577717 MHz
WDW EM
SSB 0
L8 1.00 Hz
= 0
Ihll l " | PC 1.00
- - "
T T T T T T T T T T T T T T r T r
Te0 1% 140 130 120 110 100 9 8 70 € so 40 30 20 10 0 ppm
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OO T NNV AOVONMEMMEOVO - @~ s
ARRnARAINRRRBAEEE82858350] &8 3 38
B R i e O v we . Ss
T— " V - S<
M 3v Ph
Q
1 T T T T T T T T T
.0 7.5 7.0 ; T T T T v
6.0 .5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
Y - (s
=Sl e S
2RSS C RN RRRNRN2388R “vo w NAME AB2.94-13C
R o e ity LB R N e : 328 a - SXORO :
COCCORRr O A AOCBr OO Y w W ) : =
SCCC AR RmnAnARANN NN NN cre - 2 PROCNO 1
b dubudaiuhuhupupapapri b b RR e RRR a Phoc OTTIT
W v
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
32768
SOLVENT C€DC13
NS 521
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
RG
DK 16.800 usec
DE 6.50 usec
TE 299.
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
===ssses CHANNEL fl ===
NuC1
Pl 9.88 usec
PL1 . dB
PLIW 82.16106415 W
Ph sFol 125.7703643 Mz
mmm== CHANNEL £2 =
Ph CPDPRG2 waltzl
NUC2 1
PCPD2 80.00
PL2 1.00
PLI2 16.50
PL13 20.00 dB
S PL2W 15.50318813 W
Ph PL12W 0.43693921 W
PL13W 0.19517358 W
SFO2 500.1320005 MHz
sI 16384
3V Ph SF 125.7577717 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
1] o il PC 1.00
- -
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 0 30 20 10 ppm
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CONTCONODANNNNDVAC VNS OND NN
NTO R OOITMNAODHOA~ DN MANN DA
MTANNNNNNAA— 00 ®D®DDDD®DD DD~
O ECEAESEE~OOOVOOOOOVVYY

6.791
—5.117
1.548
0.014

TSsSsSS N Ne——

HN Ph

Ph
3w Ph

00
2.04
3.91
3,61\ v
2.03
0.57,
1.13
11.74
1.00

HRBRe RN e RARENE R eRANR S8 amwo

- ~ T MNHnw N -2- -
B B SR B S A O D il b ik it Ap ol i b e NAME AB-2-106F-13C
NAHO AN VM A PO~ VOOV ONNNNONY « + EXPNO 1
TITTMMOOMMMONNNNNNNNNNNNNAO S~ PROCNO

B R et R o ol e e R R R R R e B R R N

W\MW// \1/ ES’E‘E;W 201%3?22

spect
PROBHD 5 mm PABBO BB-

PULPROG 2gpg30
™ 32768
SOLVENT cpC13
NS a4
oS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
RG 57
oW 16.800 usec
DE 6.50 usec
T2 301.0 K
D1 2.00000000 sec
b1l 0.03000000 sec
00 1
wmmnen CHANNEL £1 smeamoes
NuC1 13c
P1 9.88 usec
PL1 i
Ph PL1W 82.16106415 W
— sFol 125.7703643 MHz
HN mummmmmm CHANNEL f2 =mmmmm==
Ph CPDPRG2 waltz16
NUC2 1H
PCED2 80.00 usec
PL2 1.00 dB
PL12 16.50 dB
PL13 20.00 dB
PL2W 15.50318813 W
Ph PL12W 0.43693921 W
PL13W 0.19517358 W
SFO2 500.1320005 MHz
s1 16384
3w Ph SF 125.7577714 MHz
WOW EM
ssB 0
18 1.00 Hz
GB 0
BC 1.00

T T T T T T T T T

T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 0 ppm
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B ARPOACANRCBNOMD BN NGNS TS g
i i e e PR e b g ]
S ToSLB3RBAIINNANINZRLL25848228 e
B e R e e B S S GG el 7
|

Ph
Ph

N~

Ph
3X Ph

T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

9.0 8.5 8.0 7.5 7.0
(QW r"w H fnﬂ r"ﬁ
2 = S| Bl RSl
et | - lalel hole
NP PO A PR TN OO EMNO N~ ®M
SE8382Ta8RIAIRGRRNEEERS N
T T T T O Yoo I e AB2.96P-13C
MLITITOMMMIOIMMMMIMEO NN NN ~~o . EXPNO 1
B pepupupupuupuupoputopo b bR el ~RR s PROCNO 1
\&N\ \W’W/ \V Date_ 20120702
Time 13.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 32768
SOLVENT €DC13
NS 970
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
RG 3
DW 16.800 usec
DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======m== CHANNEL f] =ss=sac=
NUC1 13c
Pl 9.88 usec
PL1 0.50 dB
PLIW 82.16106415 W
Ph SFO1 125.7703643 MHz
CPDPRG2 waltzlé
Ph NUC2 1H
\ PCPD2 80.00 usec
PL2 1.00 dB
I PL12 16.50 dB
PL13 20.00 dB
N = PL2W 15.50318813 W
PL12W 0.43693921 W
Ph PL13W 0.19517358 W
SFO2 500.1320005 MHz
sI 16384
3x Ph SF 125.7577698 MHz
WDoW EM
SSB 0
LB 1.00 Hz
GB [
“ { BC 1.40
Lol | |
W y s g ¥
T T T T T T T T T T T T u T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1.559

Ph
Ph
N
= Ph
3y Ph

-0.001

> W
T T T T T T T T T T T T T T T T T T
9.0 8.5 7 7.0 65 6.0 55 50 4.5 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
:i f\i [L f:{n er;;ri E1rﬂ L]w (
S S i g o ~
& il letho il il oy
T ONANNOUMN T TN NATANNNAME DO M NN
R e R S e P el e e e et s e e Sk NAME AB-2-107P-13C
NN HOONNXN HHHOONWOEENETOVOWOOWNET « « o EXPNO 1
SSSSSSRRNRRRRARR AR LRERI8R38T v PROCRO 1
ASAAS SRR nnnn0noNnnNNNNANNans RRR
Date_ 20120306
W/W \V e 16.23
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2gpg30
32768
SOLVENT cDC13
NS 618
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
RG 57
oW 16.800 usec
DE 6.50 usec
TE 298.9 K
D1 2.00000000 sec
D11 0.03000000 sec
™00 1

Ph

NUC1

Ph i1
PL1W
| SFO1

N
Z Ph
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Crystallographic information:

Figure 1: thermal ellipsoid representation of crystal structure of compound 3b

Crystallographic data for compound 3b. CasHsN; Mr = 457.54 gmol ™, orthorhombic, space
group Py, @ = 6.6655 (8) A, b=21.962 (2) A, c =32.777 (4) A, a =90°, p=90°, y =90°, V
=4798.2 9) A%, Z =8, peaica. = 1.267 gem >, p=0.073 mm *, T = 150(2) K, 4029 observed
reflections, 325 refined parameters, R; = 0.0453 wR, = 0.1479 GOF = 1.102.
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Figure 2: thermal ellipsoid representation of crystal structure of compound 3i

Crystallographic data for compound 3i. CssH240; Mr = 460.54 gmol™, orthorhombic, space
group P2;2:2;, a = 8.242(4) b=15.900(8) ¢=18.948(10) a.=90°, p =90°, y =90°, V = 2483 (2)
A Z =4, peaca. = 1.232 g cm >, p = 0.072 mm %, T = 150(2) K, 1488 observed reflections,
327 refined parameters, R; = 0.0468 wR, = 0.1213 GOF = 0.504.
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Isomeric products — some representative NMR data :
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'H-NMR spectrum of Homo-coupling Products :
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