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Abstract
The reactions of (2-aryl-3-oxocyclobut-1-en-1-yl)palladium(Il) complex (3) with various
organomagnesium reagents were examined. In the presence of 1 equiv. of zinc chloride, the
2,3,3-trisubstituted cyclobutanones (5) were obtained in good yields while cyclobutenones (4)

were obtained in moderate to good yields in the presence of 2 equiv. of zinc chloride.

Key Words: Grignard reagent, organozinc, palladium, cyclobutanone, cyclobutenone

1. F A A B AT B ONTIE ST IEEIC X v, Pd
4 1% Pd(0) 72N L PL(0) gk & 7L s ruTT ) N E A E LT
XNNTA RO, D CTHREF D7 By L, PdO)fEZ AT HZ &ENAEET
W 3 ARV rsu T TN EAT D HoHEMHEEIND., I TINET, EinE

R4 )E ()R 3 LN D FEE MR K& DR 8 L~ DA REEENFIE F 7213, K
LRSS X RS EEE AT IC L W B S S Tox /I AR (1) EDORJSICE Y 2,3

Lz (D=)V. B 707 T ) DERICOVTHE L
) P ach co 20am Oj;L Ti;’; fCEIenTe 1, i < B Y. )
S fluere w7 wel, () n’{@iui@ﬂﬁn%%%ﬁ@ S, 6T
ArE SSL‘;:GCH:HA [A::F?F?ngt 3 Grignard I N2 kD F T A XX ALK

P CH{O-Cofty JIZ DWW THREEZ 7+ 7- (Scheme 1, TE%).
Pd 5K 8 1%, PA-Cl fEGEHTHZ LD Grignard IRITZ DRISHEDE S 21T,
IRy TV TORRIETHD N7~ N7 UARAZIACKISTET TR IR =

-25-



R ETRRFPTAEAE 526 75

IVEE, VT ) RSO REGBER N EITT D
ZOHFHIC LY Grignard IR I DA HES:
BRI L LT, vy 7Y TS TOH
B AN E W) RERDH D, — T
Grignard IEIT AW v 7 bW L&~
TR LPOREZHICERTE, TRLH %
BAFET D L0 ), thoFHEERERE T
WRLERH Y, T EFIHCEIEE= v
a7 T ) BRI KREREZHE I DD
DEMFFIND.

o

Ar R
[¢] [}
):L Cu—=—R j;l\
R E——
A” “pdciL, - PP Ar =R
3 (o] [¢]
XMg—R
ﬁ» j;'\ and/or j:'( R
is
Al R
r 4 Ar 5 R

Scheme 1
& 2 CAMZE TIXE D Ba, B~ Eafnt LR
ZNVEEASOIEAR T ZAEE L, Pd $51K 3 (T3 L
2 f5ED Grigard #3EZ Y, S HITHIAK S E
ZH%TCone pot TOZ@EHa /T X ) L FHE
b DEMERfETZ L& LT

XZn—R

2. B : Pd 8EK 3 DAALY

25 v L A F— k7 L—7HZ Pd(PPhy),
(1.0 mmol, 1.16 g), Fm SAXLrml | 1
(3.0 mmol), ¥ (30 mL) LA, C0(20
atm) ME FIZTHRT24 BFEHEE L. Mo
T, ~FHUUE:, ——T AR AT,
BoNHABREZSE MR THotr Lz, 20
FER, HAYER#TH D Pd $hK8 THHZ L
EHER LT, IR Ar = pC1-Cl,~: 70% Ar =
p—tolyl-: 87%, Ar = Ph—: 62%.

3. ZEBR : Grignard i#E & Pd $&1A 8 L D
BRI 2 LIRS, a2 L7 E
\Z Pd $85{& 8 (Ar = p C1-CgH,~, 0. 3mmol), ZnC1,”
(0. 3mmol), THF (20 mL), Ph-MgBr THF ¥a% (1. OM
X0.6mL, 0.6 mmol) Z/Nx, SRR C 24 WeEfE#:
AT o7, & BICHITFINH,CL KIAHE (Bul) 20 %
RT3 MR L=, 0%, EtOAc ThiH
UMK Ty, MgSO, TRz, > U N7

2016

I (hexane © EtOAc = 19 @ 1) THHZITW, £&
FENVR TofT L7c. £ OSSR, BRI TH S 2, 3, 3-
SEf-1-v a7 ) 5O DSHBEER 90% T
Honr-.

4. fEREZEE

Fiix O Grignard 3% WA ORE R %2
Table 1 (2757, Table 1 OfERE A5, Pd #{K 3
LA DT NVFNEHHWNET Y —)b Grignard
I L ORIRIZBWT, BIO /a7 ) v
5 MNP RIFRINETHELND Z EAVRSN
7o, ZHUZ, PASBIR8 ETO RT A X XL
—IRICHIMBEIE N, o, B-ASBFN A LA = VL
R 2 HABRAR AT L, S BRI RS
Ni-bo LRSI,

Table 1 Reaction of Complex 3 with Grignard Reagent
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ZnClz (1 equiv.) °
3+ XMg—R ——— » R
THF Ar R
5
Run Ar R-MgX Y/ %
1 p CICeH,- Ph-MgBr 90
2 p ClCeHy4- p-BuCsHs-MgBr 88
3 »-CHsCsHa- Et-MgCl 87
4 CeHs- p-CH3CsH4-MgBr 85
a) Isolated yield of 5 based on 3
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Table 2 Reaction of Complex 3 with Grignard
Reagent in the presence of 2 equivalent of ZnCla.

ZnClz (2 equiv.) 0

3+ XMg—R ———

THF aTOR

Run Ar R-MgX Y/ %2
1 »-CHsCsHa Ph-MgBr 55
2 p-ClCeHys- pBuCeHs-MgBr 97
3 » CH3CeHy Ph-CC-MgBr 65
4 » CHsCeHy CH2=CH-MgBr 79
5 » CHsCeHa Et-MgBr 76
6 CeHs- Et-MgBr 77
7 CeHs p CH3CeH4-MgBr 90
8 p ClCeHy4- 2,4,6-MesCsHa-MgBr 85
9 p CH30CsH4- Ph-MgCl 91
10 » CHs0CeHy tBu-MgCl 63

a) Isolated yield of 4 based on 3
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