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e Bz (3530) : Rh(-catalyzed intermolecular cycloaddition of 4-allenals with
terminal alkynes proceeds smoothly, giving 8-membered cyclic compounds in good to high
yields with high regioselectivities. It was also found that in the case of the chiral allene
studied, chirality is almost conserved in the course of the cyclization. During ongoing
investigation of this cycloaddition, we discovered another type of cyclization of allenynes
with tethered aldehydes.
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Scheme 1. Rh(l)-Catalyzed Cyclization of Allenynes 1
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Table 1. Cyclization Using Various Rh(I) Complexes

o oMOM
Py OMOM 10 mol%
H [Rh(NHC)(cod)ICIO.
[ ~at ( —— S OMOM
=7 R | T CichCHOl
s R

4a 5a (3 eq.) 7aa
R = CH,CH,0Bn

yields (%)a

run NHC conditions
6aa Taa
1 IMes? rt,9h 61 (67 19@17)
2 SIMes? rt, 2 h 68 -
3 SIMes? 0°C,12h 83 (81)

Yields were determined by NMR using
1,3,5-trimethoxybenzene as an internal standard.
Isolated yields are given in parenthesis. » All
reactions were carried out using 10 mol%
[Rh(NHC)(cod)IC10s generated in situ from

Rh(NHC)(cod)C1 (10 mol%) and AgC104 (10 mol%).

Table 2. Cyclization Using Various Alkynesa
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6 6 7
16 p-BrCgH,CO, 24 75
p—
5b -
ob Te N/
s
N 15 61
5¢
3 n-Bu 46 68 5 1
5d
4 MeOL—= 4 56 22
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56 = 2 84
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aR! = CHyCH,Bn. 2run at rt.
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Table 3. Cyclization Under Acetylene

RS " 10 mol% Rso
R4 H [Rh(SIMes)(cod)ICIO, R4

S
Re /%R‘ 1,2-DCE, rt R3 R1
R2 under acetylene (5f) R2
6bf: 80% (Sh 6cf: 77% (2h
6df: 83% (1 h) 6ef: 74% (3 h) 6ff: 62% (24 h)
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Scheme 2. Chiral Transfer Reaction
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Table 4. Rh(I)-Catalyzed Cycloaddition of 8

E = 10 mol% OH
X Rh complex E
R
E == CICH,CH,Cl  E
8:\_3:

50 °C
O E=CO,Me 9a
H
run Rh(I) complex time (h)  yield (%)
1s [Rh(dppe)]C104 1 80
2 RhCI(PPhs)s 18 5b.c
3a [Rh(dppb)]C104 26 -
4a [Rh(DPEphos)]C10, 22 -
5a [Rh(dppbz)]C104 1 91
a  Reactions were carried out using 10 mol%
[Rh(ligand)]C10,4 generated in situ from
[Rh(igand)(nbd)]C10s (10 mol%) under an

atmosphere of hydrogen. » Yield was determined by
'H NMR wusing 1,3,5-trimethoxybenzene as an
internal standard. ¢ The starting material was
recovered in 66% (run 2), 75% (run 3) and 56% (run 4)

yields, respectively.
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Table 5. Cyclization of Various Substratesa?

run substrate time (h) product

H
1 8b: R = CH,OTBS 2 9b: 72%
2¢ 8c: R=TMS 1 9c: 91%
3 8d:R=Cl 1 9d: 75%
4 8e: R =CO,Me 1 9e: 88%
R
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5 8f: R=H 1 9f: 83%
6 8g: R=0OMe 2 99: 82%
7 8h: R = CO,Me 1 9h: 76%

N——=——Bu Bu
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8 4\ 1 =
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2 Reactions were carried out using 10 mol% [Rh(dppbz)]CIO,4 generated in
situ from [Rh(dppbz)(nbd)]CIO, (10 mol%) under an atmosphere of hydrogen
at 50 °C. PE = CO,Me.¢ In the presence of MS4A.
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Scheme 3. Possible Reaction Mechanism
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