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ABSTRACT

An atom- efficient, environmentally benign and mild condition for the syn-
thesis of amidoalkyl naphthols catalysed by substoichiometric amount of
LiBr isdescribed. Short reaction time, solvent free condition, simplicity of

isolation and safe catalyst are the features.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Multicomponent reactions (M CRs) are synthetic
strategies of choicefor chemists because of theinher-
ent potential they havein generating molecular com-
plexity in asingle synthetic venture. Thetremendous
possibility for MCRs to describe novel reactionsis
greatdly acknowl edged.” By efficiently gpproaching the
criteriaslike-M CRsgivetarget moleculesin optimal
yieldwhileusingasfew stepsaspossibleand giving as
few side products as possible they become
environmentaly benign processes.2 Theamount of re-
search goingoninthisfield and the broad scopeisre-
flected inthefact that up to seven component reactions
arereported.® Beautiful exampleslikeBigenilli, Ugi,
Passerini, and Mannich reactionsare someof thereac-
tionswhich herald the synthetic utilitiesof themethod-
ology.All theabovequditiesmake M CRs superior tools
for diversity oriented and compl exity generating sys-
temsfor drug discovery.
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1-amidoal kyl-2-naphthols are precursorsfor 1,3-
amino-oxygenated functiona motifs prepared by hy-
drolysis of amide or carbamate (in case of 1-
carbamato-alkyl-2-naphthols). 1,3-amino-oxygen-
ated functiona motifsarecommoninavariety of bio-
logically important natural productsand potent drugs,
including anumber of nucleosideantibioticsand HIV
proteaseinhibitors, such asritonavir and lipinavir.®
The hypotensive and bradycardiac effects of these
compoundsisalso studied.® 1-amidoalkyl-2-naph-
thols are the molecular complexes generated by
chemical transformations undergone by the three
components viz 2-naphthol, aldehyde and amide
Lewisacidsor Bronsted acidsasdriving forces such
asmontmorillonite K10 clay, Ce(SO,),® lodine,™
K.CoW_0,.. 3H,0, p-TSA,* sulfamic acid*d
cationic resing®® and P,0_..["! Several structural
modifications are al so doneto increase the useful -
ness of these compounds. Ureas, substituted ureas
and carbamatesare a so used instead of simpleamide
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or acetonitrile to get amido alkyl naphthol§*¥ and
carbamato alkyl naphthols.[* However many of

these protocol s suffer from drawbacks such as pro-

longed reaction time, use of highly acidic and highly
hygroscopic reagents and chlorinated solvents. Inthe
background of amidoalkyl naphthols being potential

biologically active compounds devel opment of newer
methodol ogies using mild catalysts and solvent free
conditionsisawelcomegoal. Lithium Bromideisa
chemical compound of lithium and bromine, density
3.464g/cmisaversatilereagent in organic synthesis.

Asastableand relatively safe compound, lithium,

lithium bromideisused in variousorganic transfor-
mations. Efficiently itisserving asaunique, mild
Lewisacid and neutral aternativefor severa impor-
tant organic transformations.*522 |n exploration of a
new synthetic approach to amidoal kynaphtholsherein
we report an efficient, solventfree synthesis of
amidoal kynaphthols catalysed by LiBr asmild cata-
lyst. To the best of our knowledge there areno re-
portsontheuseof LiBr ascatayst for the synthesis
of amidoakylnaphthols. It hasvarious advantagesdue
toitsnontoxicity, ease and safety in handling low cost
and water solubility.

EXPERIMENTAL

All thechemicdsused areof commercid gradeand
were used without further purification. The products
were characterized by comparison of their physicd data
with those of known samplesor by comparison of their
IR, *H NMR, and L C-mass spectra
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General procedure for the synthesis of of
amidoalkyl naphthols

A mixture of 2-ngphthol (1 mmol), benzaldehyde
(2 mmol), acetonitrile (5 ml) and LiBr (30 mole%o)
heated to 100°C for 4 hrs. The compl etion of reaction
wasmonitored by TLC analysis. After thecompletion
of thereaction the reaction mixture cooled to room tem-
perature and acetonitrile removed under vaccum and
directly loaded onto column and purified.

N-[(4-Nitr o-phenyl)-(2-hydr oxy-naphthalen-1-yl)-
methyl]-acetamide (4b)

Solid; Yidd: 82%; m.p. 240-245°C; IR (KBr) icm
13390, 3265, 2594, 1644, 1601, 1522, 2900, 1436,
1065,830,735,448; 'H NMR (400 MHz, DMSO-d,)
appm: 2.00 (s, 3H), 7.19 (d, J=8.0Hz, 1H), 7.22 (d,
J=8.8Hz 1H), 7.27 (d, J=7.4 Hz 1Hz), 7.44 (t,
J=7.4Hz, 1H), 7.54-7.60 (m 2H), 7.79 (t, J=9.3Hz,
2H), 7.85 (d, J=7.0 Hz, 1H),7.99 (m, 2H), 8.59(d,
J=8.0Hz, 1H); *C NMR &ppm: 22.3, 47.3, 115.5,
118.4, 1195, 120.1, 121.1, 125.2, 127.4, 129.1,
131.1,132.0,132.9,144.9, 146.9, 152.4, 168.9 ppm;
Anal. Cacdfor C H,N,O,: C67.85%, H4.79%, N
8.33; Found: C67.90, H 4.70, N 8.22.

RESULTSAND DISCUSSION

Herein we wish to describe our study of LiBr as
novel catalyst for the synthesis of amidoalkylnaphthols
and optimization of thereaction conditionsand thead-
vantagesover the cata ysts previoudy usedto achieve
the synthesi s of these compounds (Scheme 1)
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Scheme 1

A mixture of 4-nitrobenzal dehyde, 2-naphthol
and acetamide heated to 100° C in presence of 20
mole % LiBr initially to check whether therequired

product will beformed. Thereaction completedin 1
hr with 85% product as shown by LCM S. Same set
of starting materials were selected as model sub-
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strates and we started to study thereaction in terms
of temperature and catalyst |oading to get optimum
yield. We started with 5 mole % of catalyst and in-
crease gradually. The observationswith 4 different
loadingsistabulated in TABLE 1. Fromthetableit
isevident that 30 mole % of catalyst isrequired to
get maximum conversion.

TABLE 1: Sudy ontheamount of catalyst required for maxi-
mum yield of 1-amidoalkyl-2-naphthols

Entry Temp(°C)  Time(hrs) Yield (%)?
1 100 1 90
2 90 1 84
3 80 1 77
4 110 1 89
disolated yield.

We switched over the study in optimizing there-
action with respect to temperature. When we de-
creased the temperature below 100° C the conver-
sion started reducing. Increasing the temperature by
10° C did not increase the yield. The results are
summerised in TABLE 2. From thetables (TABLES
1&2) itisevident that we can get maximum yield of
the product when we use 30 mole % of LiBr and when
temperature was kept 100° C.

In order to check the generality of the method we
subjected variousaromatic d dehydes containing e ectron
withdrawing and € ectron donating subgtituentsin ortho,

TABLE 2: Sudy on the optimum temperaturerequired for
maximum yield of amidoalkyl naphthols

Entry Catalyst (mole%) Time(hrs) Yidd (%)?
1 30 1 90
2 20 2 85
3 10 3 75
4 5 4 66
disolated yield.

metaor parapositions. All thea dehydesreacted smoothly
to givecorresponding amidoakyl ngphtholsinexcellent
yidds(4ax, TABLE3). Unfortunetdy diphatica dehydes
did not react to givethecorresponding amidoakyl naph-
thols. After thereactionisover water wasadded, stirred
andfiltered towash away excessacetamideandthecata
lyst. Theresidud solid wasrecrystalised with ethanol to
givepureamidoakyl ngphthols.

Mechanistically (Scheme 2) thereactionisratio-
nalized to proceed with theintermedi ate ortho-quinone
methide(o-QM) which isformed by nucleophilic addi-
tion of 2-naphthol to a dehyde catalysed by LiBr. Sub-
sequent Michael addition of o-QM withtheamideaf-
forded therequired amidoakyl naphthols.

TABLE 3: LiBr catalyzed smpleand efficient synthesisof
amidoalkyl naphthols

Entry R; R, Product® Time Y‘e"E,' Mp (©)

(hrs) (%)” Observed Reported
1 H CH3 da 1 83  239-240 245-246
2 4-NO, CHs; 4b 1 82  240-245 248-250
3 3-NO2 CHs; 4c 1 82  239-241 241-242
4  2-NO2 CHgs; 4d 1 83 181-183 180-182
5 4-Cl  CHs3 4e 1 84  226-230 224-227
6 2-Cl CH3 4f 1 83 209-210 213-215
7 4-MeO CHgs 4g 1 80 170-173 183-185
8 2-MeO CHgs 4h 1 85  243-245 241-242
9 4-Me CHs; 4 1 82  224-225 222-223
10 4-NO; CgHs 4 1 80 227-228 228-229
11  3-NO2 CgHs 4k 1 83  242-242 242-243
12 2-NO2 CgHs 4 1 82  265-267 266-267
13 4-Cl  CgHs 4m 1 81 169-170 168-170
14 2-Cl  CgHs 4n 1 84  285-287 284-285
15 4-MeO CgHs 40 1 80 205-208 206-208
16 2-MeO C¢Hs 4p 1 79  265-268 266-267

3All products were characterized by *H NMR, *C NMR and IR
spectroscopic data and their m.p. compared with literature val-
uegt214.13l: dbigplated yield

0-QM

Scheme 2 : Tentative mechanism showing thefor mation of amidoalkyl naphthols
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CONCLUSION

In conclusion, areliable, rapid, and environmen-
tally benign method for the synthesisof 1-amidoalkyl-
2-naphthols has been devel oped, whichinvolvesthe
use of substoichimetric amount of lithium bromide. In
addition to the purity of the products, theshort duration
and ease of work-up make the method advantageous.
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