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Finkelstein Reaction

NaX
R—X 8 S R—X

Substituted derivative

alkyl halide acetone / reflux
- NaX (precipitates)

X =Cl, Br, OMs, OTs; R = 1° and 2°alkyl, allyl, benzyl; when X = Cl then X'=Brorl; when X =Br then X' =1

Vinyl, aryl and tertiary alkyl halides are unreactive.
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Table 1. The Scope of the Copper-Catalyzed Conversion of Aryl Bromides into Aryl lodides?

5.0 mol% Cul, 10 mol% ligand 1b
2.0 equiv Nal

Ar—Br - Ar—l
Dioxane, 110 °C, 22-24 h

- O2N
(<8 *
Gy *C
4c, 98%

4a, 97% 4b, 94%
a Isolated yields (average of two runs); >95% purity

I
-< >_CN W
4d, 97% 4e 98% 4t, 95%°
o
determined by GC and 1H NMR.
'a=0 ?h \ as
| ( ,\f X ‘Q’H N b With 1.0 equiv of hexamethyldisilazane.
H

97% 4h, 96% 41, 98% c Performed in 4:1 m-xylene/diglyme solvent
\(j NMe; mixture at 130 °C for 22 h.
NN 4. 100% d Performed in n-pentanol at 130 ° C for 40 h.
4, 95% 4l< 95% e With 10 mol % of ligand 3 in n-pentanol at 130 ° C
| _ _ for 22 h.
e Q@ oo
S 4m, 93%° ' an, 99%? 40, 96%°




This method can also be extended to halogen
exchange in vinyl halides

Me Me 2.0 mol% Cul, 10 mol% ligand 2b Me Me
1.9 equiv Nal
— o —
Me  Br nBuOH, 120 °C, 24 h Me I 76% yield
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lodination of Various Aryl Bromides and Chlorides??

I, (10 mol%)

I |
2.0 equiv Nal | |
Ar—Br - Ar—| ‘]L/*“ |
CHLCN, UV, rt A ¥
1 argon, 36h 2
Z2m, 82% Zn, 74% 20, 62% 2p, 87%
|
| | | |
T, T, T
(66% for Ar-CI)® (64% for Ar-CI)° 2¢, 76% 2d, 91% OCH
(GC yield) E%:d '
2q, 60% 2r, 78% 2s, 62% 2t, 65%

(23% Recovery)

2e, 85% 2f. 89% 2g, 88% 2h, 76%

8 e
(46% for Ar-Cl) 2u, ?3%! 2v,B0%"* 2w, 56%"° 2x, 75%"°

{25% Recovery)

Or-"’“x aReaction conditions: aryl bromide 1 (0.1 mmol), Nal (0.2
4l mmol), 12(0.01 mmol), and CH3CN (0.5 mL) at 20 °C in argon
under UV light for 36 h. b Yield of isolated product is given. c

lodination of aryl chlorides to the corresponding iodides. d
Gram scale reaction (6 mmol). ePerformed in 1.5 mL of CH3CN.

21, 56% 2j, 90% 2k, B5% 2|, 78%



The photo-driven strategy could be extended
to halogen exchange in vinyl bromides

I (10 mol%)
2.0 equiv Nal

CH4CN, UV,

rt argon, 18h

63% (Z/IE=1.7/1)




Proposed mechanism

I, CHsCN
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