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Synthesis of Eight-Membered Carbocycles by (I)/I(III)-
Catalyzed Diene Cyclization

Significance: Gilmour and co-workers report a 
synthetic approach to obtain densely functional-
ized benzocyclooctenes from 1,3-dienes using hy-
pervalent iodine catalysis. The cyclization is fol-
lowed by subsequent fluorination or carbo-
functionalization. This approach allows a wide 
range of substituents and nucleophiles giving prod-
ucts in moderate to good yields. Wide possibilities 
of synthetic modification of the obtained products 
as well as the possibility of an enantioselective ver-
sion are also presented.

Comment: Although compounds containing an 
eight-membered ring are widespread among bio-
active natural products, fragrances, and even cata-
lysts, methods for their formation are still few and 
approaches based on transition-metal catalysis 
predominate. The I(I)/I(III)-catalytic platform 
demonstrated here is one of the few examples of 
element-organocatalytic cyclization capable of 
overcoming entropic factors and transannular in-
teractions, the main challenges in the synthesis of 
eight-membered rings.

BF3

I(I)/I(III) catalysisCF3
CF3

I

(20 mol%)

Selectfluor (1.5 equiv)
TEA·HF or Olah reagent

I

F

F CF3

I
F

– F–

CF3

I F

H FF

H F

= Alk, Hal, CF3, Ar or

m-CPBA (1.05 equiv), BF3·OEt2 = RCOOH, ROH, RCN, PhH,
RSO2NH2

CF3

I

O O
*R R*

(10 mol%)

Selectfluor® (1.5 equiv), TEA·HF
∗∗

CF3

F

68% yield, er = 80:20

Nu

Tentative reactivity scheme:

Preliminary validation of enantioselectivity:

R* = BINOL-based ligands

CF3

OAc

I(III)-governed regioselectivity:

Ph

CF3

b.
Nu = AcOH

8-endo
product

m-CPBA, BF3·OEt2
AcOH

CF3

OAc/OH

a.

b.Nu

= F, conditions a. 40–88% yield

= RCOO, RO, RCONH, RSO2NH
conditions b. 
46–89% yield

formed via 
oxidation and 
fluorination of 

ArI

H

ligand 
exchange cyclization

and
nucleophile 

displacement

O

CF3

I

CF3

OAr

O BF3

7-exo
product

SYNFACTS Contributors: Benjamin List, Anna Iniutina
Synfacts 04102023, 19(10), 1027 Published online: 14.09.2023186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0042-1752226; Reg-No.: B08923SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Organo- and 
Biocatalysis

Key words

hypervalent iodine

1,3-dienes

cyclooctenes

fluorination

carbofunctional-
ization

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


