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General Information: Solvents, bases, acetylene, and aryl halides were purchased from
Aldrich and used without purification. (AllylPdCl), was purchased from Johnson &
Matthey and P(#-Bu); was purchased as a 10 wt% solution in hexanes from Digital
Science and Strem Chemicals. P(#-Bu);HBF, was purchased from Strem Chemicals. All
reactions were monitored by HPLC using XTerra column (XTerra RP g 5um) 4.6 x 250
mm, eluent: CH3;CN / 20mM KH,PO, buffer. Initial conditions of 40% CH;CN with
gradient to 80% CH3;CN over 25 min. Flow rate of 1 mL/min with UV detection at
220nm. All ends of reactions were determined by the complete consumption of aryl
halide by HPLC. All products conformed to previously published '"H NMR spectra
referenced. .

Representative Procedure — aryl bromide is a solid (Table 2, Entry 2; 4-
Methylbenzoate phenyl acetylene):' Reaction time: 23 h. Methyl 4-bromobonzoate
(0.46 g, 2.12 mmol) and (AllylPdCI), (0.019 g, 0.053 mmol) was added to a dry Schlenk
tube and sealed with a rubber septa. The vessel was degassed then backfilled with
nitrogen in 3 repetitions followed by addition of acetonitrile (2.5 mL). Then P(¢+-Bu)s
(0.64 mL of a 10 wt% in hexnaes, 0.21 mmol), phenylacetylene (0.26 mL, 2.33 mmol),
and piperidine (0.42 mL, 4.24 mmol) were added in that order via a syringe to the stirred
reaction mixture. During the reaction, the precipitation of piperidine bromide salt was
observed. After completion of reaction, as determined by complete conversion of aryl
halide, EtOAc (10 mL) and water (5 mL) were added to the reaction mixture. The layers
were separated and the aqueous layer was extracted with 2 x 10 mL of EtOAc. The
organic layers were combined then washed with brine, dried with sodium sulfate, and
concentrated. Purification by flash chromatography (95:5 / Hexanes:EtOAc) furnished
the desired product (0.46 g, 92%) as a solid.

Representative Procedure - aryl bromide is a liquid (Table 2, Entry 10; 2,6-
Dimethylphenyl phenyl acetylene):* Reaction time: < 18 h. (AllylPdCI), (0.022 g, 0.061
mmol) was added to a dry Schlenk tube and sealed with a rubber septa. The vessel was
degassed then backfilled with nitrogen in 3 repetitions followed by addition of
acetonitrile (2.5 mL) and 2,6-bromoxylene (0.45 g, 2.42 mmol). Then P(z-Bu); (0.73 mL
of a 10 wt% in hexanes, 0.24 mmol) and phenylacetylene (0.29 mL, 2.66 mmol) were
added in that order via a syringe to the stirred reaction mixture followed immediately by
DABCO (0.54 g, 4.84 mmol) under a positive pressure of nitrogen. During the reaction -
the precipitation of DABCO bromide salt was observed. After completion of reaction, as
determined by complete conversion of aryl halide, EtOAc (10 mL) and water (5 mL)
were added to the reaction mixture. The layers were separated and the aqueous layer was
extracted with 2 x 10 mL of EtOAc. The organic layers was combined then washed with
brine, dried with sodium sulfate, and concentrated. Purification by flash chromatography
(100 % Hexanes) furnished the desired product (0.44 g, 88%) as an oil.

Table 2, Entry 1: 4-phenyl cyclopropylmethanone ethynylferrocene. Reaction time:
16 h. Purification by flash chromatography (95:5 / hexanes:EtOAc to 85:15/
hexanes:EtOAc) furnished the desired product (0.43g, 86%) as a orange solid. 'H NMR
(400 MHz, C¢Ds) 6 0.64 (dq, 2H, J= 8.0, 3.6 Hz), 1.31 (dq, 2H, J=4.4, 3.6 Hz), 2.14 (t,
1H, /= 8.0, 4.4 Hz), 4.06 (t, 2H, J= 1.8 Hz), 4.18 (s, 5H), 4.60 (2H, t, J= 1.8 Hz), 7.58
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(d, 2H, J = 8.4 Hz), 7.90 (d, 2H, J = 8.4 Hz). *C NMR (400 MHz, CDCl;) § 11.7, 17.1,
64.4,69.1,70.0,71.5,85.2,92.2, 127.9, 128.5, 131.3, 136.4, 199.7; Anal Calcd for
CyHysFeO: C, 74.60; H, 5.12; Fe, 15.77. Found: C, 73.96; H, 5.10; Fe, 16.40. m.p. 164 —
165 °C.

Table 2, Entry 3: 4-Acetylphenyl phenyl acetylene.’ Reaction time: 9 h. Purification by
flash chromatography (95:5 / hexanes:EtOAc) furnished the desired product (0.48g, 96%)
as a solid.

Table 2, Entry 4: 2—Methyl—4-acetylphenyl-3-butyn—2—ol.4 Reaction time: 48 h.
Purification by flash chromatography (6:4 / hexanes:EtOAc) furnished the desired
product (0.40g, 80%) as a oil.

Table 2, Entry 5: 1-Acetylphenyl-1-octyne.’ Reaction time: <15 h. Purification by flash
chromatography (95:5 hexanes:EtOAc) furnished the desired product (0.39g, 78%) as a
oil.

Table 2, Entry 6: Diphenyl acetylene.’ Reaction time: < 15 h. Purified by filteration
over a short plug of silica and washing with ~ 600 mL of hexanes. The filterate was
concentrated to furnish the desired product (0.43g, 86%) as a solid.

Table 2, Entry 7: 1-Cyclohexene phenyl acetylene.’” Reaction time: < 20 h. Purified by
filteration over a short plug of silica and washing with ~ 500 mL of hexanes. The
filterate was concentrated to furnish the desired product (0.48g, 96%) as a solid.

Table 2, Entry 8: 4-Methoxyphenyl phenyl acetylene.® Reaction time: 11 h.
Purification by flash chromatography (98:2 hexanes:EtOAc) furnished the desired
product (0.41g, 82%) as a solid.

Table 2, Entry 9: 1-Cyclohexene-4-methoxyphenyl acetylene.9 Reaction time: <20 h.
Purification by flash chromatography (99:1 hexanes:EtOAc) furnished the desired
product (0.46g, 92%) as a oil.

Table 2, Entry 11: 3-pyridine phenyl acetylene.'® Reaction time: 48 h. After
completion of reaction, as determined by HPLC, EtOAc (10 mL) and water (5 mL) were
added to the reaction mixture. The layers were separated and the aqueous layer was
extracted with 10 mL of EtOAc. The combined organics were then extracted with 3 x 10
mL of 2N HCIl and the organic discarded. The combined aqueous was pH adjusted to 7
and extracted with 3 x 10 mL of EtOAc. The combined organics layers were then dried
with sodium sulfate and concentrated. Purification by flash chromatography (7:3
hexanes:EtOAc) furnished the desired product (0.42g, 84%) as a solid.

Table 2, Entry 12: 3-pyridine-N-oxide phenyl acetylene. Reaction time: 35 h.
Purification by flash chromatography (9:1 /EtOAc:MeOH) furnished the desired product
(0.47g, 94%) as a off-white solid. "H NMR (400 MHz, CDCl;): § 7.23-7.26 (m, 1H),
7.36-7.42 (m, 4H), 7.51-7.56 (d, 2H, J = 6.4 Hz), 8.15-8.18 (d, 2H, J = 6.4 Hz), 8.33 (s,
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1H),; *C NMR (400 MHz, CDCls): § 83.0, 94.5, 121.4, 123.5, 125.6, 128.4, 128.5,
131.8, 138.6, 141.0.; Anal. Calcd. for C;3HgNO: C, 79.98; H, 4.65; N, 7.17. Found: C,

78.11; H, 4.59; N, 6.94. m.p. 114 - 115 °C.

Table 2, Entry 13: 3-thiophene phenyl acetylene.'' Reaction time: < 16 h. Purification
by flash chromatography (100% hexanes) furnished the desired product (0.48g, 96%) as a
solid. '

Table 2, Entry 14: 4-Acetylphenyl phenyl acetylene.’ Reaction time: 24 h.
Phenylacetylene was charged via a syringe pump at a rate of 0.03 mL/h. After
completion of reaction, as determined by HPLC, Ether (10 mL) and water (5 mL) were
added to the reaction mixture. The layers were separated and the aqueous layer was
extracted with 2 x 10 mL of Ether. The organic layers were combined then washed with
brine, dried with sodium sulfate, and concentrated. Purification by flash chromatography
(95:5 / hexanes:EtOAc) furnished the desired product (0.25g, 50%) as a solid.
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Kinetic Data: All reactions were monitored by HPLC using XTerra column (XTerra
RPg 5um) 4.6 x 250 mm, eluent: CH;CN / 20mM KH,PQ, buffer. Initial conditions of
40% CH3CN with gradient to 80% CH3CN over 10 min. Flow rate of 2.2 mL/min with
UV detection at 220nm. All concentrations were determined by comparison of the peak
area of substrate to the internal standard of 1,4-di-z-butylbenzene.

Typical Procedure: 4-bromoacetophenone (0.452 g, 2.27 mmol), (AllytPdCl), (.0166 g,
0.045 mmol), and 1,4-di-t-butylbenzene (0.19 g) were charged to a dry Schlenk tube and
sealed with a rubber septa. The vessel was degassed then backfilled with nitrogen in 3
repetitions followed by addition of acetonitrile (5.5 mL). Then P(z-Bu); (0.55 mL of a 10
wt% in hexanes, 0.18 mmol) was charged followed by DABCO (0.76 g, 6.81 mmol)
under a positive pressure of nitrogen. The reaction is allowed to stir for 1 h at room
temperature then phenylacetylene (0.24 g, 2.38 mmol) was charged and the reaction
monitored by HPLC.
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Figure S1. [Bromoacetophenone] versus time in coupling with phenylacetylene
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Figure S2. 1* Order Plot of Bromoacetophenone

Table S1. Observed Rates of Reaction with Changing Substrate Concentration

[Aryl-Br] (M) [PhCCH] (M) [DABCO] (M) Kops (s x 107
0.360 0.377 0.719 133
0.528 0.377 0.719 1.95
0.719 0.377 0.719 2.41
0.943 0.377 0.719 4.17
0.360 0.719 0.719 2.02
0.360 1.079 0.719 2.75
0.360 1.439 0.719 2.78
0.360 0.377 0.904 1.47
0.360 0.377 1.074 2.04
0.360 0.377 1.427 2.07
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Date_ 20030528 —

Time 8.31 L — /

INSTRUM spect

PROBHD S mm QNP 1H .

PULBROG 2930 : ’

™ 32768

SOLVENT €DCl3

NS 32

DS 2 -

SWH 6561.680 Hz —_ ﬂ

FIDRES 0.200247 Hz

a0 2.4969716 sec S

RG 512

o] . 76.200 usec O

DE 6.00 usec -

TE 300.0K - - Me

Dl 0.10000000 sec

===zs====z== CHANNEL fl ==s=z=zzszzz=cz .

NUCL 1H

Pl 10.00 usec

PLL -5.00 dB N)+s .m

SFOL 400.1322007 MHz ) .

F2 - Processing parameters

St 16384

SF 400.1300056 MAz

WO no

SSB 0

LB 0.00 Hz

GB 0

BC 1.00
. 1D NMR plot parameters

cx 40.00 em

Flp 9.750 ppm

F1 3901.27 Hz

F2P -0.250 ppm

F2 -100.03 Hz

PPMCM 0.25000 ppm/cm

HZCM 100.03250 Hz/cm

‘*’ i 1 'ar 1 -

E = 18 2 o
g Jn = = =
5 | | 3 -

54__...m_ow...m_m._._m_o_..Wq_w.___q_oa.._ T T LA s et T = — T (R A e e 'L e e e e e e e
pp . . . . . 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




- nmr400c hl
—
Q
an
3]
P Current Data Parameters
Q NAME 73243-34
=] EXENO 1
£ PROCNO 1
]
. F2 - Acquisition Parameters
obcmnml 20030521
S rime 8.06
* = INSTRUM spect
= PROBHD 5 mn QNP 1H
© PULEROG 2930
SN
=1 32 e .\~. )
N 2 nie
SWH 6561.680 Hz
S FIDRES 0.200247 Hz
[a\R}] 2.4969716 sec
N G 128
\O ™ 76.200 usec o
Scm 6.00 usec >>4\
3~_m 300.0 K
Dl 0.10000000 sec i ﬁ
m CHANNEL f1 .
© wat 1H ,
er=ipl 10.00 usec =~
= -5.00 dB
Q sFol, . 400.1322007 MHz ~
= . .
O F2 = Processing parameters
SmH 16384
SF 400.1300056 MHz
i no
sse 0 ﬂ
erm 0.00 Hz ﬁ
. :
2o 1.00
S[)ID MR plot parameters
= X 40.00 e
O 9.750 ppn
F1 35901.27 Hz
~F2p -0.250 ppm
’ w2 -100.03 Hz
D Ercn 0.25000 ppm/cm
o HICM 100.03250 Hz/cm
Q
Q
N
—
3]
9]
om 1
o ] i1 Y- J
=
£=1 el - dow =1Inl ~
S g 3 g 2 218 g
mn.v o~ ~ — - . e -
R I O B e e e B A B T T
m_ 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
o
e
S
(G
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t
o0 . nmr400c hl
—
]
&
P lurrent Data Parameters
QO e 73243-32
S KPNO 1
m IROCNO 1 _ -
72 - Acquisition Parameters _
i n te_ 20030517 —
.= time 14.42
~+— [NSTRUM spect
== OROBHD S mm QNP IH
o ALPROG 2930 — :
Qumn 32768
O S0LVENT cnell
=i 32
35 2
S SWH 6561.680 Hz
S IDRES 0.200247 Hz
Ny - 2.4969716 sec
)6 : 64
O~ 76.200 usec
JE 6.00 usec
% i3 300.0 K \@
m i 0.10000000 sec et \O
@) CHANNEL f1
el 11
= 10.00 usec
e pLl -5.00 dB
..pﬂu sFoL 400.1322007 MHz
© F2 - Processing parameters >
3 16384
S SF 400.1300056 MHz ﬁ
tu,ag no
5SB (i
Dls 0.00 B2
p— 3B 0
PC 1.00
gc NMR plot parameters ﬂ
.4 40.00 cm
F1P 9.750 ppm
F1 3901.27 Hz
F2P ~0.250 ppm
2 -100.03 Hz
PPMCM 0.25000 ppm/cm
HZCH 100.03250 Hz/cm
g L y
L
=2 mﬂ S
HEE S
__.__w_o__.._m_w_.__m_o._.q_%..z__j. — SEN— S —
1 . . . . 7.0 5.5 5.0 2. 1.0 0.5




nmr400c hi
(@)
—
]
af
(3] -
P Current Data Parameters
© VRE 73243-14
= EXPNO 1
€ PROCNO 1
Yt
mUhumN - Acquisition Parameters
Date_ 20030513
& ine 10.26
<= INSTRUM spect o~
3= PROBHD S m QNP 1H '
O mLeROG | 2g30
Q.m 32768
€ SOLVENT cDel3
NS 32
n\Uu DS 2
S 6561.680 Hz i .
S—{ FIDRES 0.200247 Hz .
([Q\ET] 2.4969716 sec
N kG 322.5 : d
O W 76.200 usec N?\Arv ~\~
W DE 6.00 usec
onE 300.0 K
) D1 0.10000000 sec e - /
d zz=zcozzzzzz CHANNEL fl =s=====cs=z=c= .
NUCL ) 1H —
er=ipl 10.09 usec
= -5.0p dB
m SPOL 400.132200) Mz
O F2 - Processing paramefers
[34¢ 1638
S SP 400.130005% MHz
o WoW [
= sSB
D s 0.09 Hz
B
it B 1.4
o010 mr plot vmnwsmnmnmﬁ ﬁ
= cx 40.0f cm
O e 9.75) ppm
Fl 3901.2] Hz
~F2P -0.25) ppn
2 -100.0§ Hz
Q) PPMCM 9.25009 ppm/fm
o HICM 100.0325) Hz/d

2.0543

J e
1.0128
e rr ol
P R—
1.4260

13.0301

=
=
=
-
w

. 8.0
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nmrd00c hl
S :
e\
]
af
(3]
P Current Data Parameters ,
. @) NAME 73243-1c
G EXPNO . 1
¢ PROCNO 1
Yt .
F2 ~ Acquisition Parameters L . . - . ¥
©0 pate_ 20030618 . ; : : E
& rine 11.36 ) : :
&= INSTRUN spect
= PROBHD 5 mm NP 1H
QO euLPRG 2g30 : : .
Q. m 32768 -
Q) SOLVENT [k}
u NS 32
S DS 2 .
W 6561.680 Hz |
S—{ PIDRES 0.200247 Hz O
A aQ 2.4969716 sec el
o K6 322.5 :
O W 76.200 usec
DE 6.00 usec
% b 300.0 K N.)...T, \2-
) Dl 0.10000000 sec
™ ccessssszss CHANNEL [l sssssssszss== .
o NUCl 18
e— p1 10.00 usec
— -5.00 dB
..pﬂu SFO1 400.1322007 Mz
Q F2 - Processing parameters
S ST 16384
SP 400.1300056 MHz
o WDW no
+ §§B 0
D L8 0.00 Rz
L GB 0
c 1.00
g 1D NMR plot parameters
— X 40.00 cm
O e 9.750 ppm
Fl 3901.27 Rz
~ F2P ~0.250 ppn
2e -100.03 Bz
O PPMCH 0.25000 ppm/cm
plv HICH 100.03250 Hz/cm
o
N
p— .
2]
: Q
.m c
5. %ﬁ JUUL _
S ,
=
O 2] R S
=4 =4 — oo | o
‘= =l 2 e
Q —— T ——t =t e T ;
T T T T T T T T T T T —r
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m c-13 nmr400c .

—

2 O W@ VSO U uy D M oed OO
. O - 0O 4 0% O Oy < o o 0o

an Ioo233389a A o3 B e e e

P Current Data Parameters .

O mE 73243-1a

Y= EXPNO 2

£ PROCNO 1

o

gﬂ - Acquisition Parameters

Date_ 20030503
m Time 17.45 —
~= INSTRUM spect ,
= pROBHD 5 mm QNP 1H —
o FULPROG zgde
Qm 65536
Q) SOLVENT cpel3
=N 20000
b3 0
S S 26246.719 Hz
= pIDRES 0.400493 Hz o
[\ 1.2485108 sec
SRR 4096 :
\O m 19.050 usec
DE 6.00 usec
% [ 300.0 K
o n 0.10000000 sec
= di 0.03000000 sec
o
 Ses=mm=s==== CHANNEL fl s2=======z==s==
— Nucl 13¢
e pl 2.50 usec
L 0.00 dB
..m SFOL 100.6237964 Mz
S sz========== CHANNEL f2 =========zz2=z
- CPDPRG2 waltzlé
= —MocanN 95 wm usec
~— .
Q P2 120.00 dB
PL12 18.00 dB
SFO2 400.1322007 Mz
gmw - Processing parameters
M os 32768
O SF 100.6127796 Miz
WOW B
Vﬂmmm 0
~— LB 1.00 Hz
O o8 0.
plv B 1.40
Q 1D NMR plot parameters ) -
N 40.00 cm
F1P 239.932 ppm
= B 2414018 Hz
¢S kp -20.937 ppn
o= R -2106.54 Hz
m PPHCH 6.52172 ppm/cm
O Mo 656.16797 Hz/cm
=
o=
< N A |
Q -
* po—
—
m m 220 200 180 160 140 < 120 100 80 60 40 20 0
)
o
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73279-28 nmr400c hl

Current Data Parameters Z %\_ ’ . \ﬂ/\/\

NRME 73279-28
—

RXPNO 1
PROCNO 1 -
F2 - Acquisition Parameters : ' F/

Date 20030618

Time 10.29

INSTRUM spect

PROBHD Smm QNP 1H

PULPROG 2930

™ 32768

SOLVENT €Dell
7 .

% HN ) V4 34 r _ w

Swi 6561.680 Hz '

FI 0.200247 Hz ) .

aQ 2.4969716 sec

RG

DW

DE

TE

g

256
76.200 usec
6.00 usec
300.0 K
Dl 0.10000000 sec

SFO1 400.1322007 Miz

F2 - Processing parameters
SI 16384
SF 400.1300056 MHz
WOW no
5SB 0
L8 0.00 8z
GB 0
P 1.00

1D NMR plot parameters

04 40.00 an

F1P 9.750 ppa

Fl 3901.27 Hz

F2P -0.250 ppm

F2 -100.03 Bz
PPMCN 0.25000 ppm/cm
HICH 100.03250 Hz/cm

=r] (NSO
u*muw
HlEE
UB. LI .Iw_lo. .m_w m_o .q_w_ T q_o m_ T T T T L T T T T T 1 v
. . . 5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 05

i
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nmr400c hl

Current Data Parameters

NAME 73403-85
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20030826
Time 16.54
INSTRUM spect

PROBHD 5 mm old QNP

FULPROG 2930

™ 32768 .

SOLVENT cpe13 =
NS 32 lU\

0s 2

SWH 6561.680 Hz O ~_I
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FIDRES 0.200247 Hz A\

AQ 2.4969716 sec

RG 574.7

o ] 76.200 usec

DE 6.00 usec

TE 300.0 K # J.

ol 0.10000000 sec : e .)lfs\

====czzc==== CHANNEL fl =====zzzzszzs .

NUC1 14

Pl 13.80 usec

PL1 -5.00 dB

SFO1 400.1322007 MHz

F2 - Processing parameters

SI 16384

SF 400.1300056 MHz

WOW no

SSB 0

LB 0.00 Hz

GB 0

B 1.40

1D NMR plot parameters

X 40.00 am

Flp 9.750 ppm

F1 3901.27 Hz

F2P -0.250 ppm

F2 -100.03 Hz

PPMCM 0.25000 ppm/cm

HZCM 100.03250 Hz/cm

LC_SIL _cﬁ ;Iprr N« .

w_ m WMJ ‘mg —m
1 < et ot B e o
3 e~ I ~
T T T D B e e e e e i S e e e e e e e e e e e L S B e e e e e B e e e e e T e ne b e e e S e R, P S S It B G s e’
p : .9.0 8.5 . 8.0 7.5 7.0, 6.5, 6.0 5.5 5.0 4.5 . 4.0 3.5 u_.o u_.m N_.o . H_.m H_.o . o_.u. o_.o




