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— . What is Finkelstein reaction

NaX
R—X - S R=X

alkyl halide acetone / reflux
- NaX (precipitates)

Substituted derivative

X =CI, Br, OMs, OTs; R = 1° and 2°alkyl, allyl, benzyl; when X = Cl then X'=Brorl; when X =Br then X' =1
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.+~ Mechanism of Finkelstein reaction

X @

Description of the process with molecular orbitals:
ox ) (XX —— OxOoc ) OOxe
\‘*‘“\/ \!’fx

o” orbital of R-X o* orbital of R-X'

The driving force for the reaction is the removal of one of the nucleophiles from the
equilibrium as an insoluble salt.



—.~ Synthetic applications(1)

During the endgame of the total synthesis of the stemona alkaloid (-)-stenine, Y. Mnrlmotn and co-workers utilized
the Finkelstein reaction to prepare a primary alkyl iodide from a primary alkyl mesylate ® The mesylate was prepared
from the corresponding primary alcohol with MsCI/EtsN. The resulting primary alkyl iodide was used in the
subsequent intramolecular N-alkylation to construct the final perhydroazepine C-ring of the natural product.

1. MsCl, Et;N, DCM 1. TMSI (10 equiv)

0°C, 88% DCM, r.t., 5h
o
2. Nal, acetone, reflux N 2. CH4CN, reflux, 1h;h
2h; 98% . H 70% for 2 steps

CO,Me

N

stemona alkaloid: F &AM, EAVETTZW. IR R RUAEYISE DAL

(-)-Stenine



Synthetic applications(2)

In the laboratory of J. Zhu, the synthesis of the fully functionalized 15-membered biaryl-containing macrocycle of RP
66453 was accomplished.”” One of the key steps in their approach was Corey’s enantioselective alkylation of a
glycine template with a structurally complex biaryl benzyl bromide. This benzyl bromide was prepared from the
corresponding benzyl mesylate via the Finkelstein reaction using lithium bromide in acetone.

Pri-O Pri-O
OH
Br

Pri-O / \ 1. MsCl, Et3N, Pri-O / \

— DCM —
/ \ 2. LiBr, acetone
69% for 2 steps

MeO MeO / \

— R R =CO,Me
BocHN

BocHN

Fully functionalized 15-membered
macrocycle of RP 66453




Synthetic applications(3)

The marine sesquiterpene nakijiquinones were synthesized and biologically evaluated by H. Waldmann et al.”™” The
core structure of the natural product was assembled via a reductive alkylation of a bicyclic enone with
tetramethoxybenzyl iodide. This aryl iodide was obtained in a two-step procedure: treatment of the corresponding
1,2,4,5-tetramethoxybenzene with HBr/paraformaldehyde/AcOH followed by the Finkelstein reaction to replace the
bromide with iodide.

HO,C
| 0 j
R R Hy,
Q HBr/ AcOH Nal / acetone _steps e NH
CH,0): T4% - .o
HO
~ H,C.
R = OMe N 0
Nakijiquinone A

sesquiterpene 5¥-m5M%, 2 HIEEER



Synthetic applications(4)

The key step in D. Kim's total synthesis of (-)-brefeldin A was an intramolecular nitrile-oxide cycloaddition.” In order
to prepare the substrate for this cycloaddition, a double Finkelstein reaction was performed; first an alkyl tosylate was
replaced with iodide; then the iodide was exchanged with a nitrite ion to afford the desired alkyl nitro compound.

OTs OBn
1. Nal / 2-butanone
reflux, 1.5h; 98%

= RO
2. NaNO,, urea
DMSO, rt.
15h; 75%

H
(—)-Brefeldin A

R=MOM
(-)-brefeldin A:ATE FEEE RA LGP ERE. dUWE. U273, iR SELEY) =5
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