Coupling/Cyclization

PP + XR

[PdR]

N

R! containing a
nucleophilic center,
R2=H

[PdR]

n([‘)'T‘

Nu

cyclization
products

—_— n(r)—E—PdR
Nu

- PP




Cyclizations through Oxy- and Aminopalladation/Reductive Elimination
with Organopalladium Derivatives

P + XR
[PdR] [RPd]
'R—=—R? \ . n(P‘ =—R? cyclization products
R! containing a :
nucleophilic center, Nu
R2 = alkyt, vinyl,aryl, H
R -
. R _/(o R R
R
RPd= Ar—Pd; _\g‘Pd ; Pd; d; %Pd
R R




R
7

R'PdX

N(H)COCF,

R'PdX

\/3R

NCOCF,

R'Pd

\
COCF,

- Pdo + Hzol
-TFA




R'PdX
0 _ \/d —_—
U\, ¥

- Pd°




Synthesis of 2,3-Disubstituted Indoles

Ph T°°F patpeng
3/4r
Z K.CO,
+ MeCN, r.t.,
NHCOCF, 22 h
OTf

COOEt

9

90%

N—ph
N

\

H

Arcadi, A.; Cacchi, S.; Marinelli, F.
Tetrahedron Lett. 1992, 33, 3915

Synthesis of 2-Substituted-3-acylindoles

F
+ + CO (1 atm)
NHCOCF3
OTf

Arcadi, A.; Cacchi, S.; Carnicelli, V.; Marinelli, F. Tetrahedron 1994, 50, 437

Pd(OAc),,
KoCO,
MeCN, r.t, 0
overnight
g8
NH 60%




Synthesis of 3-Substituted Indoles

COMe
&
SO
NHCOCF;
| |
COMe
MeCO O COMe
C) [ _ @
O
|- QT
N N~ CF, NHCOCF,
\
H
Pd(PPha)4/ MeCN/ 80 °C 23% . 37%
Pdo(dba)a/PPha/ THF/60 °C 25% 36% 23%
Pdo(dba)a/tris(p-Cl-CgH4)aP/THF, 60 °C - . 83%
Pdo(dba)3z/DMSO/40 °C 64% 17% 8%

Cacchi, S.; Fabrizi, G.; Marinelli, F.; Moro, L.; Pace, P. Synlett 1997, 1363




\

Pdy(dba),,
K,COs N
+ A o
NHCOCF; DMSO, 40°C N

EtOOC

Pf Pep el
o O o O O

56% 1% 78% H 85%




h
Pd(OAc),(PPhg),,
n-BugN, n-BuN,Cl
40 min

/21)5_0&*

K,CO3

Arcadi, A.; Burini, A.;
Cacchi, S.; Delmastro, M,;
Marinelli, F.; Pietroni, B.R.
J. Org. Chem.

1992, 57, 976

Pd(PPh3)s,

DMF, 60 °C,
25n

67%

Arcadi, A.; Cacchi, S.; Larock, R.C,;

Marinelli, F.
Tetrahedron Lett. 1993, 34, 2813

Pd(PPh3)s,

DMF,
100 °C,

6h

MeO

73%

-/\3 Cacchi, S.; Fabrizi, G.; Moro, L

S | J. Org. Chem. 1997, 62, 5327




Synthesis of 2,3-Disubstituted- and 2-Substituted-S-acylbenzo[b]furans

Pd(PPh),, o ’

KOAc
MeCN, 45 °C, 2 h Ph
® ‘ N—ph
60% ©
0 h °
/
Ph . ]
OH
OTf

Pd(PPh,),,
KOAc,
co

MeCN, 45°C, 12h

Arcadi, A.; Cacchi, S.; Del Rosario, M.; Marinelli, F. J. Org. Chemn. 1996, 61, 9280




Synthesis of Coumaranones

Ph

F Pd(PPhy),,

KOAc
+ + Cco

OH MeCN,

45°C, 24 h
OoTf
54%

V Pd(PPhy),,
A
+ + CO —————;OC;
e ’
OH 45°C, 4 h

oTf
64%

Arcadi, A.; Cacchi, S.; Fabrizi, G.; Moro, L.




ROTf

PdL,

RPAXL,

Cco

<
RPaxLco) & OtH)
-HX
&
Ned
O(H)
RPi)ﬁCO)
@(/ —
o - HX
R
/
0
0 - PdL,

X = OTf or OAc (in the presence of KOAc)

PdRL

PdRL,



Synthesis of 3-Allylindoles

e 2
Z R R

Pd cat
+ ‘Rcoo\Arn“ N—R
NHCOCF, N
H

RS

R' = Me, EtO, MeO

Cacchi, S.; Fabrizi, G.; Pace, P. J. Org. Chem. 1998, 63, 1001




Pd,(dba)s, Pd(PPhy), —Ph

Ph dppb, Ph KoCO;,
F THF, 60 °C, F MeCN, 90 °C,
0.5h
P 1.5h
+ Et0C00” "Ph _ e S—ph
98% o
NHCOGF, l\[l/\/\Ph 91% N\
COCF, H
COMe
O ,/—Ph
& 1. Pd(PPh,),, THF, 60 °C, 0.5 h
_ 2. K,CO,, 80 °C, 8 h A
+ Et0CO0”" "ph O COMe
NHCOCF, N




MeOCOO _~X.

-CO, | +L,Pd®

L+ /L
P _ Pd
7 MO

N,H - MeOH
COCF,

CE%’ +L, -L,Pd
R
N +H,0, - TFA

COCF,

R
Z
+ A
_ L\Pd
N Q//
COCF,
/ R
A+
R
N L
COCF3
/
N—R
N‘
H




Pd,(dba)s,,
ttmpp,
THF 60 °C,
OMe + OMe
72%

97 (EZ: 87:13) 3

ttmpp = | MeO

MeO /3




PdL,

:

COCF;




Synthesis of 2-Substituted-3-allylbenzo[b]furans

uf Buf
Pd,(dba)s,
dppb,
THF, 60 °C, P Z
1h z
86% Z y
°o /‘111/\/\
o} 0
36 (EZ=78:22) 64
Pd,(dba)s, tmpp,
72% | DMF, 100 °C,
3h
/ ~2
o) (@]
95 (EZ=99:11) 5
3.
NH” Et /—Ph
4 1. Pd(PPhy),, THF, 60 °C, 5 h o}
2. K,CO,, 80°C, 18 h NH—
+ EtOCO0" > "ph > N Et
OH 0
80%

Cacchi, S.; Fabrizi, G.; Moro, L. Synleft 1998, 741




Synthesis of 2-Substituted-3-allenylbenzo[b]furans

OMe O OMe
Ph Pd(PPhy).,, N =

4 K,COs,
DME, 110°C, 48 h
Qe+ O
O % 61% O (@]
75 @5
OMe
Ph Pd(PPhy),,
A K,COs,
DME, 110°C, 36 h

0] % 53%

o)

Cacchi, S.; Fabrizi, G.; Moro, L. Tetrahedron Lett. 1998, 39, 5101




Hydroarylation(Hydrovinylation)/Cyclization

Pd + XR

[PdR]

N

R containing a
nucleophilic center Nu,
R2 = containing an
electrophiliic center E

[RPd]

=t

(n
Nu

R Pd Pd R

—_— or

Nu Nu

l M’ OOCH

R
2,E0"Z/E

Nu Nu




- PPL,,
- 002

2 _ Cacchi, S.; Morera, E.; Ortar, G
Org. Synth. (1990), 68, 138

H

rd

7
e
.

~
f +KOOCH Pd(OOCH)L,
- KOTf

PAOTAL, _ o o /{)
\. PA(OTHL
R———R
+ KOOCH,
7 +L

Pd(OOCH)L,




Synthesis of 2-Vinylbutenolides

R2 o Pd(OAc),; R
KOOCH 2 —
— R
I S
OEt DMF,40°C v 0 o)
OH R
Ph >F§(
O£ 0" 0 MeO 0”0
74% 70% 70% 91%

Cacchi, S.; Fabrizi, G.; Marinelli, F.; Pace, P.




Synthesis of Quinolines

i

OEt ’ o
P OEt Pd(OAC)p, R -
. KOOCH moa N OEt
DMF, 40 °C
’ NH OEt NH OEt
NHCOMe COMe COMe

EtOH70°C | TsH

P AN
7, + 7,
N N

HO
OH
Ph
() () \
) 9@ )
N N" N”
70%

52% 63% o 55%

Cacchi, S.; Fabrizi, G.; Marinellil, F.; Moro, L.; Pace, P. Tetrahedron 1996, 52, 10225




Synthesis of Precocenes

HO
- Pd(OAc),,
Me /< /\»H KOOCH
+ 2 5ME. 40 °C
\EI DMF,40°C 1o
OAc X

OTf

of .

Ph—Q—OTf 64%
'Bu—Q—OTf 83%
MeCONH—@—I 90%

@I 40%
Meooc—©—| 64%

Cacchi, S.; Fabrizi,; G.; Marinelli, F.; Pace, P.

1) NaHCOg, MeOH,
room temperature

2) ZnClz. CH2C|2,
room temperatute

83%

79%

72%

71%

72%

76%




; Synthesis -of Cromanols and Coumarins

Fd

OMe OMe
TSOH (10 %) O
OMe Pd(OAG) EtOH/H,0 8/2
2y o
— + —_— -_
OEt DMF, 40°C, 85: Q o%:*g
OTHP | Q OTHP
66% 87%
TSOH (10%)
Me,CO/H,0 8/2
24 h, 25 °C
cro,, OMe
Me,CO/MCI 2 N 8/2
25h, 25°C A

79%

79%

Cacchi, S.; Fabrizi, G.; Moro, L.; Pace, P. Synlett 1997, 1367

I Ko
o)

H
86%




1) Pd(OAc),, KOOCH
OMe DMF, 40°C, 4 h
2) Cr0,,
OEt Me,CO, HCI 2N, 25°C, 1.5 h

OEt
OTHP ,

40% overall yield




