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Cobalt-catalyzed Cross-coupling of Tertiary
Halides

cat. [CoCla{dppp)]

CHz=CHCHMgCl J\
n-CBHﬁXBI > n-CanX/\ “n-Cghy7

THF, =20 °C
1a 2a 3a

- yields: 90% of 2a and 8% of 3a
- background reaction gives no allylation product

Tsuiji, T.; Yorimitsu, H.; Oshima, K. Angew. Chem., Int. Ed., 2002, 41, 4137-4139



cat. [CoCla(dppp)]

CHo=CHCH>MgCl
X THF -
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[a] transicis = 87/13. [b] transicis -

86/14.

82/18. [c] DPPE was used. [d] trans/cis -
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Cobalt-catalyzed Cyclization of lodoacetals

R! cat. [CoCly(dppp)] n-CaHo,0. O. R
n-C4HgO._ O < 4Mg
e J/ “-R?  CH=CHCH,MgC! R2
R3 =
x THF, —40 °C
N - 5
R3 a |
F
R1 R2 R3 Yield of 9 [2] j
7a H H H 77 o. .0 R1

7b CHz CHs H 100
7¢  H H CHy 98
7d nCsHyy H  H 77




Cobalt-catalyzed Reaction to Give Ring
Opening Product

cat. [CoCla(dppp)] 9
n-CsHgO.__O CHp=CHCHaMgCl  5_ O =

j’ \/\ - 71%
THF, —40 °C —
then CrOz/acetone —
n- C4HQO\< é n- CAHQO\( é_L




Cobalt-diamine complex as a Catalyst for
Coupling of Alkyl Halides with Arylmagnesium

CoCl. (5 mol%) i
(R,A)-1 (6 mol%) - "‘-fNM&?
R-X + ArMgBr R-Ar [ J
(1.0 mmol) (1.2 mmol) THF,25°C, 15 min ~ “NMe,
(R-R)"‘

Ohmiya, H.; Yorimitsu, H.; Oshima, K. J. Am. Chem. Soc., 2006, 128, ASAP articles



entry R-X Ar R-Ar
1 X Ph 95 (X=I)
2 Ph 95(X=Br)*
3 2-naphthyl 93 (X=Br)
4 "CaHy—X Ph 99 (X=g
5 Ph 80 (X=Br)
6 Ph 10 (X=CI)
7 2'MeC5H4 gg (X=|)
8 2-thienyl 86 (X=l)
9 1-phenylvinyl 72 (X=1)®
|
10 /Y Ph 73
11 EtO 4-MeOC,H, 87
12 T oy g
0O
O
1B N\~ Ph 86
0O
14 EO Br Ph 88
0
OEt OEt
15 © ; : © 8 Ph 56°
\ r
V4 N/

@ When the reaction was performed on a 10 mmol scale, an 87% yield
of the product was obtained. * CoClz (10 mol %) and (R.R)-1 (36 mol %)

were used. © No cyclopentane ning was observed.
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CoCl, (5 mol%)

Br ligand (6 mol%%)
- PhMgBr - R-Ar
(1.2mmol) THF,25°C, 15 min

(1.0 mmol)

entry ligand yield e | entry ligand yield /%

6

NMe,
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“'NMe, NMe,
NMe;,
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NMe, NH,
7 U <1
Ph_ .NMe, “NH,
3 l 76

8 C <1
NMe; PPh,
4 ( <1
NMe, I\
-
NMez o] o| N IO «
O
NMe;

Ligand
Effect



Justification of the Existence of Carbon-
centered Radicals

CsHyy CoCl, (5 mol%) N
{ (R.A)-1 (6 mol%s) CsHs
/ X + ArMgBr -
\j (1.2 mmol) THF, 25°C, 15 min
\ Ph
(1.0 mmol) X = |, 84%
X= Br. 26%
S
/ 30° o yield LE 76% vield AR Br
exo-2 3 exa/endo = 94:6 endo-2
|
/

/
TsN
\ O°°ee 22°oee ’



Diastereoselective Cross-coupling of Halo
Acetals

ColCl. (5 mol%)

0. .OR (R, A)-1 (6 moi®%) 0. OR O. .OR
' J\ PhMgBr (1.2 eq) L ,L
S - e LN
X THF, 25 °C, 15 min s "Ph Ph
entry n X R yield ransics
1 1 I Me 83% 51:49
2 1 I iPr 81% 60:40
3 0 Br Me 82% 95:5
4 0 Br iPr 80% 96:4




Total Synthesis of AH13205

BrMg
0
Q’K 1) K,CO,, MeOH
OCH,Ph 17 R 2) CIC(=S)OPh, DMAP
CoCL/(R.R)-1 cat. 3) (Me;Si);SiH, AIBN
THF, 25 °C : 60%
then CrO, AcO
%
OCH.Ph
OH
1) DIBAL-H (84%) \=/_\—COOH

2) Ph;P=CH(CH),COONa (87°%)

OH OCH,Ph
AH13205 (39%) benzylated AH13205 (38%)

1) PCC (50%)
2) Pd-C, H.




