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ABSTRACT

An efficient synthesis of 2-substituted oxazolines from aldehydes and 2-amino acohol using the combination of
NaBrO, with NaHSO, is reported. The in situ generated HOBT acts as dehydrogenating agent to convert the initially
formed oxazolidine from a dehyde and 2-amino alcohol to furnish 2-substituted oxazolines. This one-pot synthesisis
characterized by mild reaction condition, broad scope, high yields, and its preparative simplicity.
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INTRODUCTION

Oxazolines, dongwiththeir oxidized oxazolerda
tives, are present in awide variety of naturally occur-
ringiron chelators, cytotoxic cyclic peptides, antimi-
totic and neuroprotective agentsY. For example,
PatellamideA isacytotoxic peptideisolated from atu-
nicate Lissoclinum patella?. Optically active
oxazolineshavebeen extensively used asva uable aux-
iliaries in asymmetric synthesis®. For example;
samicorrin, aryl mono-oxazolineaswell asC -symmet-
ric bis-oxazolineand pybox arechird oxazolinyl ligand
systems developed in the last few years. These are
proved asextremdy efficient chird auxiliariesfor awhole
rangeof trangtionmeta catayzed enantiosd ectivetrans-
formations. Oxazolines are also used for the
regiosel ective ortho-akylation of aromatic carboxylic
acidg® and asprotecting groupsfor carboxylic acidg®.

Therearesevera synthetic methodsfor the prepa
ration of 2-subgtituted oxazolinesmainly from carboxylic
acidd using different reagentssuch asSOCL =, PPh /
DEAD!, DAST! and Burgess reagent!™. Other
starting materid ssuch ascarboxylic esterd, nitriles®,
imidates®, amido acoholg'® and olefing canasobe

used for the synthesis of 2-substituted oxazolines. The
literaturesurvey hasrevededthat thereisreaivey little
number of methodsfor the direct one-pot conversion
of ddehydesto 2-substituted oxazolines. Inonereport,
it has been shown that the reaction of aldehydeswith
rather lessreadily available 2-azidoa cohol sin presence
of BF,.OEt, gives 2-substituted oxazolinesin good
yieldsi'?. However, the reaction outcome of 2-
azidoethanol and ali phatic aldehydeisfound to be de-
pendent on the catalyst and the structure of the azido
a cohol™¥, Recently, the N-bromosuccinimide*¥ and
pyridinium hydrobromide perbromidd™ have beenre-
ported for the oxidative conversion of adehydesto cor-
responding 2-substituted oxazolines. Although al of
thesemethodsafford 2-oxazolinesingoodyie ds, some
of them suffer from drawbackssuch asdifficulty inmulti-
step manipulation®19, utilization of toxic reagents™, high
reaction temperature (200-220°C)1", more than sto-
ichiometric use of reagents*2%% and stringent reaction
parameterswith occasional low yiel ds of the products.
Thus, thereisstill aneed for the development of new,
mild and effectivemethod for thesynthesi sof 2-oxazoline
compoundsfrom thereadily available precursor such
asadehyde.
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Thechemistry of theNaBrO,/NaHSO, reagent has
beenwiddy studied becauseit can beutilized in severa
useful oxidativetransformationg*®9, It isreasoned that
NaBrO, in combinationwith NaHSO, generatesinsitu
hypobromousacid, HOBr which actsasaprominent
reagent for inducing various oxidation reactions.
NaBroO,, NaHSO,— HOBr +Na, S0, + 0O,

Hypobromous acid, HOBr is a source of electro
phonic brominewhich caninducetransformationssuch
asbromohydroxylatin of alkenes*®, oxidative esterifi-
cation of primary acohol§*", oxidation of diolg*®, syn-
thesis of vy - lactones®®. Based upon these literature
report, herein we wish to exploit NaBrO,/ NaHSO,
combination for the oxidative synthesisof 2-oxazolines
and aromati zation of 1,4-dihydropyridines.

Literature survey hasrevealed that the oxidative
synthesis of 2-oxazolines can be achieved from alde-
hydeand 2-aminoa cohol using brominating agentssuch
as NBS and pyridinium hydrobromide perbromide
(PHPD). Both these reagents are the sources of elec-
trophilic bromine. We came across another important
literature report related to NaBrO,/NaH SO, combi-
nation which isagain known asthe source of electro-
philic bromine. Prompted by theseliteraturereports,
we deci ded to experiment the combination of NaBrO,/
NaHSO, system for the oxidative synthesis of 2-
oxazolinesfrom adehydes. Herein, wereport that syn-
thesisof 2-oxazolines can beachieved from areadily
availableaddehydeand 2-aminoa cohol usingNaBrO,/
NaHSO, system in CH,CN-H,O solvent
(SCHEME 1).
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In order to confirm the optimum reaction condi-
tions, p-tolyla dehydewas chosen asamodd substrate
and allowed to react with 2-aminoal cohol in presence
of NaBrO,/NaHSO, system under various reaction
conditions(TABLE 1).

The successof oxidative conversion of aldehydes
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TABLE 1: Optimizing thereaction conditions

CHO
/©/+H N/\/OH oxidant
HsC

@ )

H,C
Entry NaBrO; NaHSO; Solvent Ere;]a:t(lr?)r; Yu(eiz)%f 3

1 1equiv. CH;CN 48 00
. CH3CN-

2  1lequiv. H,0 (1:1) 48 00
: . CH3CN-

3 lequiv. 1 equiv. H,0 (2:1) 27 34
. : CH3CN-

4  2equiv. 2equiv. H,0 (2:1) 24 51
. : CH3CN-

5 3equiv. 3equiv. H,0 (2:1) 22 69

aRefluxing conditions, °lIsolated yields

to corresponding 2-oxazolinesdependsexclusively on
theformation of open chainimine(2). Itiswell estab-
lished fact intheliteraturethat adehydereactswith 2-
amino acohol toyield open chainimine (2) which ex-
istsinequilibriumwith oxazolidines (3)2?. Thisistruly
an un-catalyzed reaction. The in situ generated
oxazolidine (3) isthen, supposed to undergo dehydro-
genation using suitable oxidant. Based upon thishy-
pothesis, we initialy carried out the reaction of p-
tolyla dehyle (5 mmol) with 2-aminoethanol (5 mmol)
in CH,CN under refluxing conditionsfor theduration
of 10hours. Asshownin TABLE 1, NaBrO, donedid
not produce 2-oxazoline product. However, the com-
bination of NaBrO, and NaHSO, caninduce oxidative
transformation of p-tolyla dehydetothe corresponding
2-(4-tolyl)-4,5-dihydrooxazolein 69% yield.

In order to establish the scope of thisnovel oxida
tion protocol, we tested the reactions of avariety of
aromatic a dehydewith 2-aminoethanol and 2-amino-
2-methyl-1-propanol and theresultsaresummarizedin
TABLE 2. Asshownin TABLE 2, both electron do-
nating and withdrawing substituentsonthearomatic a-
dehyde afforded the corresponding 2-substituted
oxazolineingoodto excellent yidds.

Thetentative mechanism of thereactionisdepicted
inSCHEME 2. Theliterature survey hasreved ed that
the uncatalysed reaction of aldehyde with 2-
aminoal cohol givesopenchainimine(3) whichexigtsin
equilibrium with oxazolidines (4)12°.
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TABLE 2: Formation of 2-substituted oxazolinesfrom aldenydeand 2-aminoal cohol using NaBr O./NaH SO, combination in
CH,CN-H,O system

Entry Aldehyde Amino alcohol Product Reactintime(h)  Yield (%)
N
G S o IR
0
N
b MeO-@—CHo HS NH, MeO-@—{ j 27 73
0
N
c Me@—CHo HG  NH, Me—®—< j 23 68
0
N
d u@—c:Ho hd NH, cw@—{ ] 24 71
0
L :
e OZN@—CHO ow-@—{ ] 27 73
HG  NH, 0
N:‘
f Q—CHO /—P ®_</ 27 76
HG  NH, o
N
g Me@—CHo /—P M?©_</ }’ 23 68
HG  NH, o
N:
h MeOOCHO /—P eo@_</ 28 72
HG  NH, o
. N
i u@—cm /—F cw@—{ J’ 30 70
HG  NH,
j OZNOCHO /—F @_< J’ 24 67
HG  NH,
Kk PhCH,CHO hd NH, \—</ j 29 67
| PhCH,CHO N <N '7 29 6
H,CH % 4
’ HO  NH,

O

3 solated yields

)

Thereaction of NaBrO, with NaHSO, will gener-
ate hypobromousacid (HOBY) (5) whichisan active
source of el ectrophilic bromind¢%, Oxazolidines (4)
will then react with e ectrophilic hypobromousacid to
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formtheintermediate (6) involving N-Br bond forma-
tion. Finally, the concomitant oxidative dehydrogena-
tion of (6) will take place to yield 2-substituted
oxazolines(7).
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EXPERIMENTAL

A mixture of an ddehyde (5 mmol) and 2-amino
acohol (6 mmoal) in CH.CN (30 mL) wasinitialy re-
fluxed for 10 hours. Then asolution of NaBrO, (15
mmol) in H,0 (10 mL) was added to the above reac-
tion mixtureat room temperature. Theresulting reac-
tion mixturewastirred and asol ution of NaHSO, (15
mmol) inH,O (10 mL) was again added. Thereaction
mixturewasfurther refluxed for thetimeperiod asshown
inTABLE 2. Theprogress of the reaction was moni-
tored by TLC. After thecompletion of reaction, CH,CI,
(50 mL) was added and extracted the organic layer,
dried over anhydrous Na,SO, and reduced under
vacuum to get crude product which was subsequently
purified by column chromatography over silicagel us-
ing petroleum ether and ethyl acetate.

There is less number of methods (NBS and
PHPD)1 availableintheliteraturefor the oxidative
transformationsof adehydesto substituted oxazolines.
Therefore, the combination of NaBrO,/NaHSO, isa
novel oxidisngsystemfor thesynthessof 2-oxazolines
from aldehydes and 2-amino alcohol. Theimportant
features of the methodology are asfollows: (@) easy
handling, low cost and lesstoxicity of NaBrO,/NaHSO,
system, (b) good to excdllent yields of the products, (c)
easy work-up, (d) use of water as co-solvent.
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