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ABSTRACT: The copper-catalyzed hydroarylation of internal, unsym-
meric alkynes is presented. Trisubstituted alkenes are obtained as single 
diastereomers in good to excellent yields and excellent regioselectivities. 
The scope of the reaction is presented with respect to alkyne and aryl 
iodide coupling partners. Initial mechanistic experiments indicate a hy-
drocupration event followed by a two-electron oxidative addition/re-
ductive elimination pathway. KEYWORDS: Copper, C–C coupling, Al-
kynes, Arenes, Synthetic Methods 

   Olefins are a prominent functionality found in organic materials 
and pharmaceuticals and are versatile synthetic intermediates for 
further functionalization. Despite well-established methods for 
forming disubstituted olefins,1 the regio- and stereospecific synthesis 
of trisubstituted olefins remains a challenge.2 Alkyne hydroarylation 
represents an attractive route for the synthesis of this important 
functionality in an efficient manner.3  1,1-diaryl olefins, specifically, 
represent a class of compounds for which hydroarylation would de-
crease synthetic overhead and promote rapid assembly of diverse 
products (Figure 1).4 
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Figure 1. Biologically Active 1,1-diaryl olefins. 
Several hydroarylation methods have been reported for the as-

sembly of 1,1-diaryl alkenes (Scheme 1a-c); however, these methods 
have shortcomings which preclude them from being broadly appli-
cable. Friedel-Crafts hydroarylation (Scheme 1a) relies on a π-acidic 
catalyst to activate the alkyne for an electrophilic aromatic substitu-
tion. These reactions are limited to nucleophilic electron neutral and 
rich arenes.5 The use of organometallic arenes with transition metal 
catalysts was an important advance, providing access to broader sub-
strate classes; however, 1,2-diaryl alkenes are formed as the major or 
exclusive regioisomer with aryl- or alkyl-substituted internal al-
kynes.6 Directing groups on the alkyne which employ steric, elec-
tronic, or chelation effects can control the selectivity of a metal– 
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Scheme 1. Alkyne hydroarylation  
arene migratory insertion to afford the 1,1-diaryl alkene (Scheme 

1b).7 While the scope of arenes is vastly improved compared to 
Friedel-Crafts methods, the alkyne partners are limited due to the 
requisite directing group. Arenes bearing a ligand directing group 
can also select for the 1,1-diaryl alkene product if C–H migratory in-
sertion occurs prior to C–C bond formation (Scheme 1c). Unfortu-
nately, the scope of this approach is limited to 2-pyridyl8 and 1-ben-
zotriazole9 directing groups, as they do not undergo further intramo-
lecular cyclization after hydroarylation.3b Despite the limited scope 
of these C–H activation methods, we were inspired by the excellent 
selectivity for the 1,1-diaryl product without the need for a directing 
group on the alkyne. We hypothesized that an in situ generated 
metal–H could undergo a selective migratory insertion across an aryl 
alkyne. Subsequent oxidative addition into an aryl iodide and reduc-
tive elimination would furnish a 1,1-diaryl alkene (Scheme 1d). We 
chose to pursue a Cu-catalyzed hydroarylation reaction utilizing a 
silane as an in situ hydride source given the tremendous recent ad-
vances in other Cu-catalyzed hydrofunctionalization reactions.10 

     In 1990, Stryker reported the formal cis-hydrogenation of al-
kynes via a Cu–H intermediate wherein water served as the H+  
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Table 1. Selected reaction optimizationa 

1.5 equiv 1.0 equiv
Ph

Ph

+ O
Si
H

Me n

I

Ph Ph

Ph
1.0 mol % Cu(OAc)2

1.5 mol % Ligand
1.1 equiv Additive
THF, 80 °C, 24 h

H

1a1.75 equiv

+

 

entry ligand Additive yield of 1a (%)b 

1 DTBM-segphos CsOAc 4 

2 BINAP CsOAc 42 

3 DPEphos CsOAc 82 

4 dppf CsOAc 92 

5 dppf None 3 

6 dppf CsOAcc 42 

7 dppf KOAc 15 

8 dppf NaOAc 4 

9d dppf CsOAc 62 

10e dppf CsOAc 76 

Fe
PPh2

Ph2P

dppf

O
PPh2 PPh2

DPEphos

O

O

O

O

PAr2

PAr2

DTBM-segphos
Ar = 3,5-bis-tBu-4-OMe-C6H2

PPh2
PPh2

rac-BINAP

a Reaction conditions: Cu(OAc)2 (1.0 mol %), Ligand (1.5 mol %), 
PMHS (1.75 equiv), Additive (1.1 equiv), diphenylacetylene (1.5 
equiv), PhI (1.0 equiv), THF (0.5 M), at 80 °C for 24 h.  b Yield deter-
mined by GC analysis of the crude reaction mixture by comparison to 
undecane as an internal standard. c 0.50 equiv of CsOAc used. d 1.0 equiv 
of diphenyl acetylene added. e 1.25 equiv of diphenyl acetylene added. 

source.11 Later, other electrophiles were utilized in this reaction to 
trap the vinyl copper intermediate to form α,β-unsaturated carbox-
ylic acids,12 vinyl boranes,13 enamines,14 vinyl bromides,15 and al-
kenes;16 however, the related Cu-catalyzed C–Aryl bond forming re-
action has not been described. The hydroarylation of styrene with 
dual Cu/Pd catalysts (the Cu catalyst generates the Cu–benzyl in-
termediate which then transmetallates to Pd and undergoes C–C 
bond forming reductive elimination) has been reported to provide 
the 1,1-diaryl alkanes by Nakao and Buchwald.17 Furthermore, Na-
kao demonstrated that alkynes can undergo hydroarylation with this 
Cu/Pd co-catalytic system; however, only  three examples were 
shown and a moderate 7.3:1 regioselectivity was observed for 1-phe-
nyl-1-butyne.17a Given the recent advances in Cu-catalyzed C–C 
bond forming reactions  by Giri18 and carboboration by Brown,19 we 
hypothesized that the Pd cocatalyst could be removed and the 
formed Cu(I)-vinyl intermediate, generated upon alkyne insertion 
into a Cu–H, could be directly oxidized with an aryl iodide to give 
the desired 1,1-diaryl alkene upon reductive elimination. 

 We began our studies on the coupling of diphenylacetylene with 
PhI with Cu(OAc)2 as the precatalyst and polymethylhydrosiloxane 
(PMHS) as the hydride source (Table 1). Acetate salts were added 
to the reaction to transmetalate with CuI to form CuOAc thereby 
increasing the rate of transmetallation with PMHS.20 Investigation of 
 

Table 2. Scope of symmetric alkynesa,b 

1.0 mol % Cu(OAc)2
1.5 mol % dppf

1.1 equiv CsOAc

THF (0.5 M), 80 °C, 24 h Ar

H

R

R

X
2

(24%)c,d

Me
MeH

H
R

R

+ O
Si
H

Me n

XI
R

R

1a R = H: 93%
1b R = p-OMe: 99%
1c R = p-Br: 93%
1d R = m-OMe: 75%
1e R = p-CO2tBu: 96%
1f  R = H, X = N: 65%

+

OMe

 
a Isolated yields reported as an average of two runs. b Reaction conditions: 
Cu(OAc)2 (1.0 mol %), dppf (1.5 mol %), PMHS (1.75 equiv), CsOAc (1.1 
equiv), diphenylacetylene (1.5 equiv), and ArI (1.0 equiv) in THF (0.5 M) 
at 80 °C for 24 h. c Reaction conducted at 120 °C for 60 h with 3-hexyne (2.5 
equiv). d Yield determined by 1H NMR analysis of the crude reaction mixture 
and comparison to 1-methylnaphthalene as an internal standard. 

bidentate phosphines showed that dppf afforded 1 in an excellent 
yield (92%) with 1.0 mol % catalyst. Reducing CsOAc to 0 or 0.5 
equiv significantly reduced the yield of 1 to 3% or 42%, respectively, 
indicating that added acetate is required for catalyst turnover. Ce-
sium proved to be a superior cation (Table 1, entries 4, 7, and 8), 
likely due to its increased solubility in THF. Finally, alkyne equiva-
lency was reevaluated and we found that a moderate excess of alkyne 
is required for excellent yields (Table 1, entries 4, 9, and 10). 

    With the optimized conditions in hand, we explored aryl cou-
pling partners (Table 2). Aryl iodides with varying electronic pro-
files were well tolerated resulting in the formation of the coupled 
products in excellent yields as single diastereomers. A 2-pyridyl 
group was also amenable to the reaction, although in slightly re-
duced yield.21 A t-butyl ester group was tolerated; reducing the size 
of the alkyl group on the ester to a methyl group lead to undesired 
Cu-catalyzed reduction of the carbonyl. Similarly, other reducible 
functional groups were not tolerated; e.g. 4-iodobenzonitrile, and 4-
iodoacetophenone. Finally, under these optimized conditions, 3-
hexyne provided trace quantities of 2 (< 5% yield); however, increas-
ing the equivalents of alkyne to 2.5 and temperature to 120 °C pro-
vided 2 in a moderate 24% NMR yield.    

Next the scope of differentially substituted internal alkynes was 
investigated (Table 3).22 Using 1-phenyl-1-propyne, under the con-
ditions utilized in Table 2, gave 3a in 24% GC yield when coupled 
with PhI. Reoptimization led to the conditions shown in Table 3 
which employ 50 mol % pyridine23 as an additive and higher concen-
tration which provided 3a in 81% GC yield. Varying the aryl iodide 
results in the formation of 1,1-diaryl propenes in good yields and ex-
cellent regioisomeric ratios (r.r.) as single diastereomers (the 1,1-di-
aryl relationship was unambiguously confirmed by x-ray crystallog-
raphy of 3d). Gratifyingly, given their readily derivatized functional-
ities, 4-Br-, 4-Cl-, and 4-tosyl- substituted iodobenzenes react readily 
affording 3d, 3e, and 3f in 68%, 60%, and 79% yields. The electronic 
nature of the aryl iodide does not have a significant effect on the yield 
or selectivity of the reaction; both electron rich and electron poor 
arenes are incorporated in good to excellent yields. An ortho-substit-
uent on the aryl iodide is tolerated; although, the  rate of the reaction 
is slowed; 2-methoxyiodobenzene is coupled with 1-phenyl-1-
propyne to supplying 3h in an 89% yield after 48 h. Sensitive func-
tionalities and Lewis basic groups are incorporated into the products 
(3i and 3j and 3k respectively), albeit in somewhat reduced yields. 
Other hetercyclic aryl iodides; e.g. 2-iodothiophene, 1-methyl-2-
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Table 3. Scope of unsymmetric alkynesa,b,c 

 
a Isolated yields reported as an average of two runs. b Regioisomeric ratio(3-13:3’-13’) determined by GC analysis of the crude reaction mixture. c Reaction 

conditions: Cu(OAc)2 (1 mol %), dppf (1.5 mol %), PMHS (1.75 equiv) CsOAc (1.1 equiv), pyridine (0.5 equiv), alkyne (1.75 equiv), ArI (1.0 equiv) in THF 
(1.0 M) at 100 °C for 24 h. d Cu(OAc)2 (2 mol %), dppf (3 mol %) e Regioselectivity determined by NMR analysis of the crude reaction mixture.  f48 h. gReaction 
conducted without pyridine. h120 °C.  iReaction conducted with conditions shown in table 2.
iodo-indole, 2-iodobenzofuran, and 2-iodobenzothiophene, did par-
ticipate in the hydroarylation.24 The reaction is readily scaled, as 3a, 
3c, 3d, and 3e were run on 2.0 mmol scale and isolated by recrystal-
lization with no need for chromatographic purification. 24 The reac-
tion is readily scaled, as 3a, 3c, 3d, and 3e were run on 2.0 mmol scale 
and isolated by recrystallization with no need for chromatographic 
purification. 

The conditions for 1-phenyl-1-propyne proved to be general for 
other 1-aryl-2-alkyl alkynes. Coupling alkynes of varying electronic 
profiles with 3-methoxyiodobenzene gave excellent yields for elec-
tron withdrawing substrates; 4-CF3- and 4- Cl- phenyl groups pro-
vided 4 and 5 in 91% and 89% yields respectively. The less   electro-
philic 4-Me- and 4-OMe-phenyl propynes are sluggish and require 
48 h for full conversion, giving 6 and 7 in 79% and 61% yield, respec-
tively. The extremely electron donating 4-NMe2-phenyl required el-
evated temperature to promote the reaction and afforded 8 in a 7.2:1 
(8:8') regioisomeric ratio in a 32% combined yield. The yield and 
selectivity of the reaction is not sensitive to steric changes of the alkyl 
substituent of the alkyne as substrates with either a n-butyl or t-butyl 
are obtained in good yields and regioisomeric ratios (90% for 11 and 
78% for 12).   A propargyl amine and homopropargyl benzyl ether 
also couple successfully; however, at slightly reduced regioselectivi-
ties, perhaps due to a competitive Lewis base directed hydrocupra-
tion. Finally, an electronically biased diphenyl acetylene derivative 
was tested, yielding 15 in a 98% yield and a 3.1:1 regioisomeric ratio, 
demonstrating a moderate electronic bias for the hydrocupration 
step. 

    Previously reported Cu-catalyzed C–C bond forming reactions 
proceed through two-electron oxidative addition/reductive elimina-
tion sequences.18 To gain insight into the mechanism, competition 
Hammett studies and an intramolecular radical trap experiment 

were conducted. Alkyne competition Hammett studies show that 
the electron bias of the alkyne is the source of regioselectivity in the 
reaction while aryl iodide competition studies are consistent with a 
two-electron oxidative addition.25,26 Subjecting 16, which has a pen-
dant prenyl group, to standard coupling conditions, we obtained 17 
in 85% yield along with an 8% NMR yield of 18 (Scheme 2); 19 was 
not observed. As 17 is the major product, it is likely that the reaction 
is proceeding though a two-electron oxidative addition/reductive 
elimination pathway and 18 is being formed either via an off-cycle 
reaction or by a migratory insertion after the oxidative addition step; 
however, a rapid one- electron oxidative addition pathway cannot be 
ruled out.18,27 

Me

+ I
O

1.0 mol % Cu(OAc)2
1.5 mol% DPPF

1.1 equiv. CsOAc

THF (1.0 M), 48 h, 100 °C

Me
O

17
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Me

19
not observed

Me
O H

18
8% NMR yield

Cl

Cl

Cl

Me

16

O
Si
H

Me n

Me Me

O
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Scheme 2. Intramolecular radical clock 

    A catalytic cycle consistent with the mechanistic insights is pro-
posed in Scheme 3. [Cu]–OAc (I) can undergo a transmetalation 
with PMHS to yield II, subsequent hydrocupration of an alkyne 
yields the vinyl copper intermediate III. III can then undergo oxida-
tive addition into the aryl iodide resulting in the formation of the 
Cu+3 intermediate IV18 which undergoes rapid reductive elimination 

11 
90%, 19:1 r.r.

OMe
Et2N

CF313 
56%, 7.4:1 r.r.

BnO

14
91%, 9.7:1 r.r.

12
78%, 29:1 r.r.g

OMe

15
98%, 3.1:1 r.r.e,i

F3C
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MeO
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R
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1.5 mol % dppf

1.1 equiv CsOAc
50 mol % pyridine

THF (1.0 M), 100 °C, 24 h
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R
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3a R = H: 63%, 44:1 r.r.d
3b R = p-OMe: 72%, 16:1 r.r.
3c R = p- Me: 60%, 26:1 r.r.d
3d R = p-Br: 68%, 29:1 r.r.d

3e R = p-Cl: 60%, 34:1 r.r.d
3f R = p-OTs: 79%, 21:1 r.r.e
3g R = o-MeO: 89%, 17:1 r.r.
3h R = m-MeO: 66%, 31:1 r.r.f
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H Me
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61%, 19:1 r.r.e
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4-8

H 4 R = CF3: 91%, 27:1 r.r.
5 R = Cl: 89%, 21:1 r.r 
6 R = Me: 79%, 25:1 r.r.f
7 R = OMe: 61%, 38:1 r.r.f
8 R = NMe2: 32%, 7.2:1 r.r.g
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to furnish the product and V.18 Finally, a transmetalation with 
CsOAc regenerates I.  

I
OAc[Cu]

[Si]–H

[Si]–OAc

II
H[Cu]

Me

Ph

III Ph

Me
[Cu]

Ar-I

CsI

CsOAc

4

Me

Ph Ar

IV
Ar

Ph

Me
[Cu]

V
I[Cu]

I

 
Scheme 3. Proposed catalytic cycle 

    In conclusion, a Cu-catalyzed hydroarylation reaction has been 
developed. Yields ranging from 32-99% are obtained with regioiso-
meric ratios of 7.2-44:1 as single diastereomers in all cases. A variety 
of electronically and sterically differentiated alkynes and aryl iodides 
are competent coupling partners, and the reaction is readily scalable. 
Initial mechanistic studies show electronic bias of the alkyne is the 
source of regioselectivity in the hydrocupration step and the oxida-
tive addition/reductive elimination sequence is likely a two-electron 
process. 

AUTHOR	INFORMATION	
Corresponding	Author	

*kamihull@illinois.edu	
 
Notes	
The authors declare no competing financial interests. 

ASSOCIATED	CONTENT		
Supporting Information 

The Supporting Information is available free of charge on the 
ACS Publications website. 

Experimental procedures and characterization data 
(PDF) 

 Crystallographic data for 3d (CIF) 

ACKNOWLEDGMENT		
The authors thank the University of Illinois and the NSF CAREER A-
ward (1555337) for their generous support. 

REFERENCES	
1 (a) Organotransition Metal Chemistry: From Bonding to catalysis, 1st ed.; 
Hartwig, J. F., Ed.; University Science Books: Sausalito, CA, 2010. (b) Modern 
Carbonyl Olefination, 1st ed.; Takeda, T. Ed.; Wiley-VCH Verlag GmbH & Co. 
KGaA, Weinheim, FRG. 2004. (c) Chatterjee, A. K. Olefin Cross-Metathesis. In 
Handbook of Metathesis: Catalyst Development 1st ed.; Grubbs, R. H., Ed.; 
Wiley-VCH Verlag GmbH: Weinheim, Germany, 2003; Vol. 10, pp 246-295. 
2 (a) Negishi, E.-I.; Huang, Z.; Wang, G.; Mohan, S.; Wang, C.; Hattori, H. Acc. 
Chem. Res. 2008, 41, 1474-1485. (b) Negishi, E.-I.; Wang, G.; Rao, H.; Xu, Z. J. 
Org. Chem. 2010, 75, 3151-3182. 
3 (a) Boyarskiy, V. P.; Ryabukhin, D. S.; Bokach, N. A.; Visilyev, A. V. Chem. Rev. 
2016, 116, 5894-5986. (b) de Haro, T.; Nevado, C. In Comprehensive Organic 
Synthesis, 2nd ed.; Knochel, P., Molander, G. A., Eds.; Elsevier: Amsterdam, 

2014; pp 1621-1659. (c) Kitamura, T. Eur. J. Org. Chem. 2009, 1111-1125. (d) 
Cacchi, S.; Felici, M.; Pietroni, B. Tetrahedron Lett. 1984, 25, 3137-3140. 
4 Xu. G.; Hartman, T. L.; Wargo, H.; Turpin, J. A.; Buckheit, R. W.; Cushman, M. 
Bioorg. Med. Chem. 2002, 10, 283-290. 
5 (a) Tsukada, N.; Mitsuboshi, T.; Setoguchi, H.; Inoue, Y. J. Am. Chem. Soc. 
2003, 125, 12102-12103. (b) Biffis, A.; Tubaro, C.; Baron, M. Chem. Rec. 2016, 
16, 1742-1760. (c) Yoon, M. Y.; Kim, J. H.; Choi, D. S.; Shin, U. S.; Lee, J. Y.; 
Song, C. E. Adv. Synth. Catal. 2007, 349, 1725-1737. (d) Yang, L.; Li, Y.; Chen, 
Q.; Du, Y.; Cao, C.; Shi, Y.; Pang, G. Tetrahedron, 2013, 69, 5178-5184. 
6 (a) Hayashi, T.; Inoue, K.; Taniguchi, N.; J. Am. Chem. Soc. 2001, 123, 9918-
9919. (b) Oh, C. H; Jung; H. H.; Kim, K. S.; Kim, N. Angew. Chem. Int. Ed. 2003, 
42, 805-808. (c)  Lin, B.; Liu, M.; Ye, Z.; Zhang, Q.; Cheng, J. Tetrahedron Lett. 
2009, 50, 1714-1716. (d) Xu, X.; Chen, J.; Gao, W.; Wu, H.; Ding, J.; Su, W. Tet-
rahedron 2010, 66, 2433-2438. 
7 (a) Arcadi, A.; Aschi, M.; Chiarini, M.; Ferrara, G.; Marinelli, F. Adv. Synth. 
Catal. 2010, 352, 493-498. (b) Yamamoto, Y.; Kirai, N.; Harada, Y. Chem. Com-
mun. 2008, 2010-2012. (c) Kim, N.; Kim, K. S.; Gupta A, K.; Oh, C. H. Chem. 
Comm. 2004, 618-618. (d) Yamamoto, Y.; Kirai, N. Org. Lett. 2008, 10, 5513-
5516. (e) Kong, W.; Che, C.; Wu, J.; Ma, L.; Zhu, G. J. Org. Chem. 2014, 79, 
5799-5805. (f) Yamamoto, Y.; Asatani, T.; Kirai, N. Adv. Synth. Catal. 2009, 351, 
1243-1249. (g) Lin, P.-O. Jeganmohan, M.; Cheng, C.-H. Chem. Eur. J. 2008, 14, 
11296-11299. (h) Arcadi, A.; Fabrizi, G.; Goggiamani, A.; Marinelli, F. J. Org. 
Chem. 2015, 80, 6986-6995. (i) Yamamoto, Y.; Ohkubo, E.; Shibuya, M. Green 
Chem. 2016, 18, 4628-4632. (j) Liu, Z.; Derosa, J.; Engle, K. M. J. Am. Chem. 
Soc. 2016, 138, 13076-13081. 
8 Manan, R. S.; Zhao, P. Nat. Commun. 2016, 7, 11506-11517. 
9 Zhou, W.; Yang, Y.; Wang, Z.; Deng, G.-J. Org. Biomol. Chem. 2014, 12, 251-
254. 
10 (a) Jordan, A. J.; Lalic, G. Sadighi, J. P. Chem. Rev. 2016, 116, 8318-8372. (b) 
Rendler, S.; Oestreich, M. Angew. Chem. Int. Ed. 2007, 46, 498-504. (c) Deutsch, 
C.; Krause, N.; Lipshutz, B, H. Chem. Rev. 2008, 108, 2916-2927. (d) Fujihara, 
T.; Semba, K.; Terao, J.; Tsuji, Y. Catal. Sci. Technol. 2014, 4, 1699-1709. 
11 Daeuble, J. F.; McGettigan, C.; Stryker, J. M. Tetrahedron Lett. 1990, 31, 2397-
2400. 
12 Fujihara, T.; Xu, T.; Semba, K.; Terao, J.; Tsuji, Y. Angew. Chem. Int. Ed. 2011, 
50, 523-527. 
13 (a) Semba, K.; Fujihara, T.; Terao, J.; Tsuji, Y. Chem. Eur. J. 2012, 18, 4179-
4184. (b) Jang, W, J.; Lee, W. L.; Moon, J. H.; Lee, J. L.; Yun, J. Org. Lett. 2016, 
18, 1390-1393. 
14 Shi, S.-L.; Buchwald, S. L. Nature Chem. 2015, 7, 38-44. 
15 (a) Uehling, M. R.; Rucker, R. P.; Lalic, G. J. Am. Chem. Soc. 2014. 136, 
8799-8803. (b) Suess, A. M.; Lalic, G. Synlett. 2016, 27, 1165-1174. 
16 (a) Uehling, M. R.; Suess, A. M.; Lalic, G. J. Am. Chem. Soc. 2015, 137, 1424-
1427. (b) Malig, M..; Hazra, A.; Armstrong, M. K.; Lalic, G. J. Am. Chem. Soc. 
2017, 139, 6969-6977. 
17 (a) Semba, K.; Ariyama, K.; Zheng, H.; Kameyama, R.; Sakaki, S.; Nakao, Y. 
Angew. Chem. Int. Ed. 2016, 55, 6275-6279. (b) Friis, S. D.; Prinot, M. T.; 
Buchwald, S. L. J. Am. Chem. Soc. 2016, 138, 8372-8375. (c) Friis, S. D.; Pirnot, 
M. T.; Dupuis, L. N.; Buchwald, S. L. Angew. Chem. Int. Ed. 2017, 56, 7242-
7246. 
18 (a) Shrestha, B.; Thapa, S.; Gurung, S. K.; Pike, R. A. S.; Giri, R.; J. Org. 
Chem. 2016, 81, 787-802. (b) Basnet, P.; Thapa, S.; Dickie, D. A.; Giri, R. 
Chem. Commun. 2016, 52, 11072-11075. (c) Thapa, S. T.; Basnet, P.; Giri, R. J. 
Am. Chem. Soc. 2017, 139, 5700-5703. 
19 (a) Zhou, Y.; You, W.; Smith, K. B.; Brown, M. K. Angew. Chem. Int. Ed. 
2014, 53, 3475-3479. (b) You, W.; Brown, M. K. J. Am. Chem. Soc. 2015, 137, 
14578-14581. 
20 Bandar, J. S.; Pirnot, M. T.; Buchwald, S. L. J. Am. Chem. Soc. 2015, 137, 
14812-14818. 
21 Reduced yield is due to protodeiodination of the starting material. 
22 Terminal Alkynes lead to a complex mixture of products. 
23 The role of pyridine is not fully understood; however, it is likely that it solubil-
izes higher order [Cu-H] clusters. 
24 See supporting information for a full list of unsuccessful substrates. 
25 (a) Amatore, C.; Pflüger, F. Organometallics 1990, 9, 2276-2282. (b) 
Fauvarque, J.-F.; Pflüger, F. J. Organomet. Chem. 1981, 208, 419-427. 
26 See supporting information for more details. 
27 Annunziata, A.; Galli, C.; Marinelli, M.; Pau, T. Eur. J. Org. Chem. 2001, 1323-
1329. 
 
 

Page 4 of 5

ACS Paragon Plus Environment

ACS Catalysis

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



 

 

5 

1.0 mol % Cu(OAc)2
1.5 mol % dppf

1.1 equiv CsOAc
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+
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Si
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Me n

XI
+

THF, 80-100 °C
X

31 examples
7.2 to 44:1 r.r.
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