SPOTLIGHT

SYNLETT

Spotlight 173

This feature focuses on a re-
agent chosen by a postgradu-
ate, highlighting the uses and
preparation of the reagent in
current research

Sodium Perborate (SPB)
Compiled by Maliheh Safaiee

Maliheh Safaiee was born in Saveh, Iran in 1976. She received her
B.Sc. in chemistry from the Bu-Ali Sina University, Iran and her
M.Sc. in organic chemistry from the same university under the
guidance of Prof. M. A. Zolfigol. Sheis currently working towards
her Ph.D. under the supervision of Professor D. Habibi at Bu-Ali
Sina University. Her research interests include the devel opment of
new organic methodol ogy.

Department of Chemistry, Bu-Ali Sina University,
Hamadan Zip Code 6517838683, Iran
E-mail: msafaiee@basu.ac.ir

2513

I ntroduction

Sodium perborate (SPB) has the empirical formula
NaBO;xH,0. Two commercially available forms corre-
spond stoichiometrically tox = 1 or 4, and are known as
the monohydrate and tetrahydrate.!

SPB was shown in 1961 to be the disodium salt of 1,4-di-
boratetroxane dianion (1). Hence, the monohydrate
actually corresponds to the anhydrous salt, and the
tetrahydrate to a hexahydrated form of it. SPB is a con-
venient source of H,0,, the borate helping somewhat to
buffer, stabilize against decomposition, and activate
towards nucleophilic oxidations, through associated
species such as [B(OH),(O0H)]~.2

Sodium perborate is a cheap, stable, non-toxic oxidizing
agent, easily handled, crystalline, easily available peroxy-
gen compound and has industrial application.®

Abstracts

Sodium perborate has been used for avariety of oxidation
reactions. This reagent can be applied to the synthesis of
amides from nitriles,* quinazoline-4-(3H)-ones from o-
amido benzonitriles® sulfoxides from sulfides® esters
from cyclic acetals,” carbonyl compounds from oximes,®
aldehydes from termina alkenes,® the synthesis of aryl
thiocyanates'® and Corey aldehyde,** and transesterifica-
tion of B-keto esters.?
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(A) Sodium perborate has been employed as an efficient catalyst
for the preparation of (diacetoxyiodo)arenes from iodoarenes.*®

NaBO3-4H,0, CF3SO3H
Arl + AcOH Arl(OAc),
3-8 h, 40-45 °C, 86-99%

(B) Bjorsvik et al. reported a new catalytic oxidation method for
the preparation of aromatic carboxylic acids from methyl aryl
ketones. The catalytic cycle is based on the use of an electron-
deficient nitroarene as a catalyst with either one of the two cheap
and green oxidants sodium perborate or sodium percarbonate.*

AN Me nitroarene
| solvent, PTC, base OH
/

NaBO3-4H,0, 55-80 °C, 5 h

solvent: t-BuOH, EtOH, BTF base: t-BuOK, EtONa, KOH

(C) Severa primary aromatic amines, substituted with electron-
donating groups, were converted into their corresponding nitro
compounds in good to excellent yield with sodium perborate
tetrahydrate (SPB) in micellar mediain the presence of a catalytic
amount of tungstophosphoric acid (H;PW-nH,0).1
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(D) Rocheet a. reported the sel ective monobromination of various NH, NH,
deactivated anilines using potassium bromide and sodium perbo-
rate. The use of anmonium molybdate as catalyst accelerates the 5 _/ KBr, NaBO3-4H,0 Z
rsaelte c:f r'?'actl gn but is not essential to obtain good yields and high N (NH2)6M0704-4H,0 Y% J
ectivities. ACOH, r.t. Br
(E) Decarbonylation of B-aryl and B-heterocycle pyruvic acids NaBOs-4H,0
catalyzed by sodium perborate tetrahydrate in agueous solution at ArCH,~COCO.H ho ArCH—-CO-H
ambient temperature give the corresponding arylacetic acids in e z
good yield.1"18 OzN‘(I
" N /K)J\COZH
e w
AHO NaBO3-4H,0 N
/ N (e] _ > OZNA(/\l
OZNA(\l H,O (72 h at 20 °C) J\/cozH
N
MéN/K/\COZH 81% Me’

(F) Bandgar et a. show unique selectivity and constitute auseful Ao me MeO Me
aternative to commonly accepted deacylation procedures. More- \ﬂ/ NaBOs, MeOH Ar—-OH + Y
over, the superiority and flexibility of the protocol liesin its ease o 25°C 0
of operation and simplicity in work-up which involves merefiltra-
tion of the reagent. Clean deprotection under mild and neutral
conditions using this cheap and easily available reagent make this
simple protocol economically attractive.'®
(G) Rearrangement of aldimine to formamide is another appli- Arl .
cation of sodium perborate. C,N-Diarylaldimines and C-alkyl-N- ) NaBOj3-4H,0 O /Ar
arylaldimines undergo this rearrangement.? ., NAT — (7080 °C) HyN\Arz

R R

NaBOj3-4H,0 o] o]
>=N_ T y,\,/ + >—NH
H Ar  TFA (70-80 °C) H Sar H Sar
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