
2 0 1 5  ©  T H I E M E  S T U T T G A R T  •  N E W  Y O R K34

H . WA NG ,  F .  R . FR O N C Z E K ,  M .  G.  H . VI N C E NT E,  K .  M . SM I T H *  ( L O U I SI AN A  ST A T E  
U N I V E R S I T Y,  B A T O N  R O U G E ,  U S A )
Functionalization of 3,5,8-Trichlorinated BODIPY Dyes
J. Org. Chem. 2014, 79, 10342–10352.

Phosgene as Key Reagent for 
Trifunctionalization of BODIPY Dyes

Significance: The functionalization of BODIPY 
fluorescent dyes allows the tuning of their photo-
physical, hydrophobic, and charge-transfer prop-
erties. Smith and co-workers utilize phosgene to 
access a 3,5,8-trichlorinated BODIPY. Exploiting 
the higher reactivity of the vinylic chloride in Stille 
couplings, regioselectively functionalized BODIPY 
dyes are synthesized.

Comment: Starting from a trichlorinated BODIPY 
and performing mixed Stille couplings with only 
four different organotin reagents, 14 new BODIPY 
dyes are reported in this paper. Photophysical 
properties are tunable via substitution at the 3-, 5-, 
and 8-positions. A plethora of regioselectively 
functionalized BODIPY dyes should be accessible 
through this strategy.
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1. Br2 (1 equiv)
    Et2O, r.t., overnight
2. MeOH, reflux, overnight

    70% yield

R1 = (CH2)2CO2Me

1. Pb(OAc)4 (2.2 equiv)
AcOH, r.t., 4 d

2. PbO2 (2.9 equiv), 2 d

60% yield

1. Pd/C, H2
    THF, r.t., overnight
2. I2 (1.5 equiv)
    NaHCO3 (5.1 equiv)
    H2O–MeOH, r.t., 2 h

69% yield

COCl2–PhMe 
(excess)

CHCl3, r.t.

1. DIPEA (7 equiv)
    CHCl3, r.t., 30 min
2. BF3⋅OEt2 (10 equiv)
    r.t., 24 h

          55% yield
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Pd(PPh3)4 (0.05 equiv)
PhMe, reflux, 5 h

R2 = 2-thienyl
        Ph
        CCTMS

(83% yield)
(42% yield)
(61% yield)

(72% yield)
(57% yield)
(65% yield)
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Bu3SnR2 (4.5 equiv) Bu3SnR2 (1 or 2 equiv)

R2 = Ph
Bu3Sn(2-thienyl) (1 equiv)

Pd(PPh3)4 (0.05 equiv)
PhMe, reflux, 5 h

43% yield
NN

R1R1

Cl

Ph

B

F FS

Bu3Sn(1-ethoxyvinyl) (1.5 equiv)
Pd(PPh3)4 (0.05 equiv)

PhMe, reflux, 5 h
51% yield

NN

R1R1 Ph

B

F FS
OEt

+

SYNFACTS Contributors: Timothy M. Swager, Sibo Lin
Synfacts 02012015, 11(1), 0034 Published online: 15.12.20141 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0034-1379663; Reg-No.: S12214SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of 
Materials and 
Unnatural Products

Key words

fluorophores

Stille coupling

dyes

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.


