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HUNSDIECKER REACTION

O X (1 equiv)

0
M,O / solvent O
)L 20 /' solvent JJ\ & dry solvent | JL
R OH M = Ag®, TI*, Hg* R oM reflux R 0—X
R=1° 2° 3°alkyl, heavy metal X=Cl,Br, |
alkenyl, deactivated carboxylate acyl hypohalite
aryl
[ HgO (excess) / CCly or DCE / X; (1 equiv); in the dark T

(Cristol and Firth, 1961)
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R OH M = Ag®*, TI*, Hg" R oM reflux R 0—X Alkyl or aryl 1
R =1°,2°, 3° alkyl, heavy metal X =ClI, Br, | halide O
alkenyl, deactivated carboxylate acyl hypohalite
aryl

I

HgO (excess) / CCly or DCE / X; (1 equiv); in the dark T

(Cristol and Firth, 1961)

In 1939, H. Hunsdiecker reported that when the dry silver salts of
aliphatic carboxylic acids were treated with bromine, the corresponding
one-carbon shorter alkyl bromides were obtained.

In order to obtain high yields, the silver salts must be pure and
scrupulously dry, which is not easy to achieve, since the silver salt is
often heat sensitive

Aliphatic carboxylic acids are the best substrates, but aromatic
carboxylic acids with electron-withdrawing substituents are also
suitable

If optically active silver carboxylates are used, there is a significant loss
of optical activity in the product alkyl halides



'Soeme modifications

1. Cristol-Firth modification
O O X5 (1 equiv)

)J\ M-0 / solvent - JJ\@@ dl'y solvent - )Cj’\
R™ "OH M=Ag®, TI*, Hg" R™ "OM reflux. | g7 SNo—x
R=1° 2° 3° alkyl, heavy metal X=Cl,Br, |
alkenyl, deactivated carboxylate acyl hypohalite
aryl A

HgO (excess) / CCly or DCE / X5 (1 equiv); in the dark
(Cristol and Firth, 1961)

2.Sudrez modification and Kochi modification

— o)
R—| Phi(OAc), 1. t-BuOX "
co, + ’ (OAC) p 5 " R=X |+ co,
Alkyl iodide CCl. / reflux R™ "OH 2. hv, benzene Alkyl halide
R =1°,2° 3° alkyl rt.(X=1)

w X, / Pb(OAC), / CCl, / reflux (X = |
co, s R=F | XeF, HF,DCM,rt ’ l g il I
Ayl fluoride LiX / Pb(OAC), / benzene / reflux
(X = Br, Cl)
~ Kochi modification

3. Barton modification

O 1. SOCI, or (COCI), XCY3, hv / CgHg or CeH12
PS or DCC )-L U (X=Cl, Br; Y = Cl) R—X

R” “OH - . +CO,
R 1° 20 30 Ikvl 2 = or Alkyl or aryl
— ! s a y ¥ . N S O‘Na ha“de
alkenyl, aryl \ e thiohydroxamate XCYa. AIBN /CoHg Or CeHia
ester



Mechanism

. Classical Hunsdiecker reaction: Cristol-Firth modified Hunsdiecker reaction:

&
o) X

Q = MX
, R)J\ﬁf - E‘\_A’aﬂ '

0=C=0 + [ R-]

Kochi modification

Pb(OAc), + LiCl
Pb(OAc), + RCOOH

R* + PbCI(OAC),

O

PbCI(OAC) + LiOAc
RCOOPW(0Ac); + HOAc

I—» RCOO* —= R* + CO,

RCl + [*Pb(OA k]

Barton modification

R
S

C QSR(H-BU):.!

a
& Z Re @—Sn(n-Bu)a
N (\)\.l)r‘\ N +
J'Lo’ - — " 0=C=0 —

Step2: [X.0]+RCOOH — [RCOOX| + HOX

AR R—X -CO R—X
. - | —
= Ijﬁdkyl ha“de\ Step3: [RCOOX] —[R-+ x|

Alkyl halide

R-H

=
«Sn(n-Bu)

N— '
/ + 3
(n-Bu);S (n-Bu)3Sn—S \ / (this radical enters
another cycle...)
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There are a few efficient methods for the stereoselective synthesis of vinyl halides, and this transformation remains a
synthetic challenge. Research by S. Roy showed that the Hunsdiecker reaction can be made metal free and catalytic
(catalytic Hunsdiecker reaction) and can be used to prepare (E)-vinyl halides from aromatic o.,f-unsaturated
carboxylic acids.?” The unsaturated aromatic acids were mixed with catalytic amounts of TBATFA and the N-halo-
succinimide was added in portions over time at ambient temperature. The yields are good to excellent even for
activated aromatic rings which do not undergo the classical Hunsdiecker reaction. The fastest halodecarboxylation
occurs with NBS, but NCS and NIS are considerably slower. The nature of the applied solvents is absolutely critical,
and DCE proved to be the best. This strategy was extended and applied in the form of a one-pot tandem Hunsdiecker
reaction-Heck couplina to prepare arvl substituted (2E.4E)-dienoic acids. esters. and amides.

0 '.:i Buy;NOC(O)CF5 (TBATFA) <O]©\/\ H
N (20 mol%) (E) '
(@] (0]
< (E) + U’/’ y - / 5+ 0 N 0 +CO
o ¢ O.H DCE, 30h, r.t.; 88% o] cl v 2
(1.43 equiv) Aromatic (E)-vinyl halide
TBATFA (20 mol%) MeO
MeO NBS{15 equl\f} MeO Me
Me DCE, 4h, r.t. then add Me _ rr_-‘)/
- —
L CO.H LiCl/ EtsN / PhaSb o €) CO;Me
€ O pyoAc), (5 mol%) € B 5-(4-Methoxy-phenyl)-4-methylpenta-
CH,=CHCO,Me (2E,4E)-dienoic acid methyl ester
90 °C. 20h: 52%
1. DCC, DMAP
HO-N />
®) N NaOMe, MeOH
2. BrCCl;, benzene 2:1 ratio of C12
heat diastereomers
43% for 2 steps
(+)-Spirotryprostatin B
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