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Nickel-Catalyzed Intermolecular Alkyne Insertion into Cyclobutanones
Masahiro Murakami,* Shinji Ashida, and Takanori Matsuda
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(deg): Ni(1)=N(1). 1.908(3): Ni(1)—=C(l). 1.867(4). C(1)~N(1), 1.225-
(6): N(1)~C(1)=C(2), 136.1(4); P(1)~Ni{1)—P(2), 91.54(5).
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Figure 8. ORTEP drawing of (dippe)Ni(Ph)(CN). 8b. Ellipsoids are shown oo wm mee .

the 30% probability level. Selected distances (A) and angles (deg): Ni-
‘(l;)-cC(Z), 53035(21);%i(1)—C(1), 1.877(3): C(1)—N(1). 1.148(3), (1)—

Ni(1)~P(2). 88.56(3). <—-—'“ X _m\{
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Nickel Catalyzed Cross-Coupling and Amination Reactions of Aryl Nitriles 5/ nthests 2o 31 1233
Joseph A, Miller,* John W. Dankwards, Jonathan M. Peaney ’

ArcN RMgg  _ chel(PMesy, cun.

>  Ar-R

THE
NV pheny MTL:E% -t
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 Fable 2. Ni(cod);~PMey Catalyzed Aryleyanation of Alkynes? @ N NERkae ) N
ontry product(s) time (h) yield (%) c — PMes o
0 81 t Toluehe ,
A== R =4-F (3b) 3 __ = o 2
; IND, 4-C(O)Me (3¢) 3 07 R—~=—R looC R 4
3 /N 4-CO,Me (3d) 24 9% :
4.CHO (3¢) 25 67 .
; o 4-CN (30 19 67 - |y ‘aw\ol effect
6 H (3g) 45 6 ‘
7 4-Me (3h) 0 70 = PMe 3 WS Othu,WL
8 4-Ph (3i) a5 1
9 4-MeO (3j) s
10 4-B(pin) (3k) 30 6l _ .
I 3-MeO (31) 870 r€“”>x FC‘fS , Pre-Bu)s ’ \/le(cl wos ower
12 35(MeO), 3m) 92 76 4
13 345(Me0) 3n) 47 67 dentoto |
14 2.CF, (30) 159 76 Bi |‘W or  other weca/‘
4-F-2-Me (3p) 26 62
15 O e (3 C\'JM/F\QXQS Cow,rlet@L( T&O«PQ’CQI )
16 Q oN 3q 8 6l
L v Swhstuitent G%Ct
N=
17 %‘JN 3 “o8 - electronwrt}dmwh‘gz s@smueht
Pi P .
b e ‘ retcted @@F@Cu‘ve(‘{ m ?wd to
P 3s 2 80 m«e"‘t \{|\€’/N .
CN
Pi Pr BCCH,U.SG/ oxt ({at(‘ve OAQ\ ctlon o§~
A CN MeO,C
19 = Ar= 20 7 _ .
Me>;<Me { Of\] & C-CN b‘*‘*"l ”Q'P'OH\{ occ:wf‘ed.
Ar CN NC Ar
e =+ )X % 8 : Terth 0,“(.\( hes
Me Pr Me Pr
3u 62:38 4qu ( . .
AL CN NC A —_ o\(Gomerirotioin,
21 r>=( + = r 86 59 ?O
o ME By Mé  tBu

3v >99:1 qv

A CN NC  Ar | i 31\05 Eii V‘\t\(
MeO—)_<Pr * MeO—)_<Pr
3w 63:37 4w Me— =—— ¢ Bu,

“ Reactions wcrl: carried out using an aryl cyanide (1.0 mmol), an alkyne

. (1.0 mmol), Ni(cod), (0.10 mmol), and PMe; (0.20 mmol) in tolucae at - cow-rl ete, YQT\OS QJQC‘(:&‘ V(\’t‘/ )

" 100 °C. # Performed with 2.0 mmol of 2a. < Ratio of isomers was determined
by GC analysis.
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