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ABSTRACT

The present investigation deals with the synthesis of alkyl or acyl azides
from the corresponding hal o congeners empl oying room temperatureionic
liquids 1-butyl-3-methylimidazoliumttetrafluoroboratef Bmim| BF, or 1-Bu-
tyl-3-methylimidazolium hexafluorophosphatef Bmim] PF, as solvents at
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ambient temperature. Moreover, [Bmim]BF, or [Bmim]PF, canberecycled

up to three runs without remarkable yield loss.
© 2007 Trade Sciencelnc. -INDIA

INTRODUCTION

The devel opment of benign synthetic methodol ogy
for fineand specidity chemicascomprisesthereplace-
ment of Volatile Organic Compounds(V OCs) by wa
ter, roomtemperaureionicliquidgRTILS), supercritica
fluids, immobilized solvents, fluorous solventsand sol -
ventless conditions because organi ¢ solvents are of -
ten harmful to environment which may lead frequently
to government restrictions and high waste disposal
costd?. Theversatilereactivity and the synthetic appli-
cations of theazido group iswell documented®. For
exampl e, they can be used for the synthesis of variety
of heterocycled¥, natural products®, and pharmaco-
logicaly activesubstances®. Azidederivativeshaved so
been used in rubber vul cani zation, polymer cross-link-
ing, dyes, tire coated adhesives, foaming of plastics,

pesticidesand herbicided”. Moreover, they dsofound
for wideutility as photoaffinity probes/labe sduetother
ability to bemade radioactivewith high specific activi-
ties®. Thereare several methodsreported for the syn-
thesisof akyl or acyl azidesfrom corresponding halo
congeners®d many of these still suffer some serious
drawbacks such aslong reaction rate, irregular tem-
perature condition, tediouswork-up procedure, unsat-
ifactory yidds, difficultiesin azideisolation, formation
of troublesome azeotrops, economically non-viable,
threat of explosion of azides, remova of surfactantsand
phase-transfer catdyst from thereaction mixture, harmful
to environment dueto the use of volatile organic sol-
ventsand/or acidic or basic promotersetc. Amongal,
none of the methodol ogy providestherecyclability of
the solvent.

Inorder to resolvethe problemsassociated with all
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TABLE 1: Synthesisof alkyl or acyl azidesfrom respective halidesand lithium azideusing [Bmim]BF, or [Bmim]PF, as

reaction mediaat ambient temperature

[Bmim]BF, [Bmim]PFg Azides Bp/mm

Entry — Substrates —— 1 i ™ Vigd (%) Timemin | Yied (%) Bp/mmin°C in °C(lit.)

1 o~ 15 89 25 90 64-65/ 95 63.5/951"

2 g N 120 87 100 89 190-191/689 190/690!1%°!

3 [ 25 87 35 84 71-72177 72774

4 2" run 25 86 35 83

5 3% run 25 85 35 82 -

6 O/ 30 82 25 88 72-74/30 72/30!1%

7 NN, 25 86 45 89 71-73 /224 71/2251%4

g A~ 45 79 35 78 61-62/ 690 62/690"%!

Me
9 Me_:c_c. 20 87 25 85 75-76/ 691 7416907
Me

10 2" run 20 86 25 84

11 3% run 20 85 25 83 - -

12 N 50 86 45 89 201-203/690 203/690°%1

Me
13 Me—:c—cHzc 40 81 30 84 105-106/690 104/690!1%!
Me

14 30 90 40 87 71-72/ 14 72-73/13"9

15 \@* 15 90 25 91 §70 §68-69"°7

16 2" run 15 88 25 90

17 3 run 15 89 25 89

§Denotes the mp/°C of the compound

these methodol ogies, herein wedisclose our findings
through environment friendly methodol ogy by employ-
ing room temperature ionic liquids [Bmim]BF, or
[Bmim]PF, assolventsfor the nucleophilic displace-
ment of alkyl or acyl halidesto respective azides at
ambient temperatureunder solvent freeand neutrd con-
ditions. To our best knowledgethisisthesole protocol
reported to date, which providesthe recyclability of
the solventsfor thesynthesisof akyl or acyl azides. All
synthesized compounds were characterized by com-
parison of their boiling pointsor melting point withthose
of authentic samples?. Since, dl alkyl or acyl halides
areefficiently transform into azideswithin short time
and giveshighreactionyields(TABLE 1).

RESULTSAND DISCUSSION
Thedigplacement of iodidein pentyl iodide(Entry 1)

isfaster than other akyl halidesit might bedueto good
leaving group characteristic of iodideion. Thereaction

rate of benzyl bromide(Entry 2) isslowest than other
akyl haideseventhogh, weget better reactionyiedsi.e.
87% and 89% with[Bmim] BF, and [ Bmim] PF,_ respec-
tively. 3-Nitrobenzoyl chloride(Entry 15) anacyl hdide
isaso smoothly converted in to respectiveazidewith
highest yields, i.e90% and 91% with [Bmim]BF, and
[Bmim]PF, respectively. Whilein caseof alyl chloride
(Entry 8) weget 79% and 78% yieldswith [Bmim]BF,
and [Bimm] PF, respectively.

Recyclability study

Inorder to eval uatetherecyclability of [Bmim]BF,
or [Bmim]PF,, three different experimentswere car-
ried out with different substratesup to threeruns. After
theinitial experimentation with cyclo pentylbromide
(Entry 3), thereaction mixturewastakeninto diethyl
ether and collected. Substratesfor the next runwere
charged into theresulting mother liquor and follow the
same reaction condition, 86% with [Bmim] BF, and
83% with[Bmim] PF, yiel dswere obtained for second
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~ [Bmim]BF,4 or [Bmim]PFg

R-X+ LiN3 »
Room temperature
Where R=Alkyl or acyl halides; X=Halogens

SCHEME1

R-Ng

run. By employing therecycling procedureasmentioned
above, 85% and 82% vyields were observed
with[Bmim]BF, and [Bmim] PF, respectively for the
third run. Similar procedurefor recyclability wasfol-
lowed for t-butyl chloride(Entry 9), where 86%, 84%
and 85%, 83% yields for the second and third runs
with[Bmim]BF, and [Bmim] PF, respectively. In order
to further broaden the scope of this protocol, the
recyclability study wasalso carried out for acyl chlo-
ride (Entry 15), almost sameyield were obtained for
second and third runs(TABLE 1). Therecyclability of
[Bmim]BF,and [Bmim]PF, werechecked uptothree
runs. Thefindingsrevededthat [Bmim]BF, or [Bmim]
PF, can bereusable up to three cycleswithout any re-
markableyieldloss. Diethyl ether isused for thework-
up procedure offering future scopefor improvement.

EXPERIMENTAL

To astirred solution of lithium azide (0.008mole,
1.5eq.) in[Bmim]BF, or[ Bmim] P (1ml), alkyl or acyl
halide(0.005mole, 1eq.) wasadded. Thereaction mix-
turewas stirred at room temperature(27°C) for appro-
priatetime(TABLE 1). After completion of reaction as
indicated by TLC, the reaction mixturewastaken up
into diethyl ether(30ml). The combined ether extracts
weredried and evaporated under reduce pressureto
leavecrudeazides, whichwaspurified by columnchro-
matography on silicagel (200-400 mesh) using n-pen-
taneaseuentsto give pureazides.

CONCLUSION

Inconclusion, current protocol describesan efficient
processfor theazidonation of akyl or acyl haidesusing
imidazolium basedionicliquidsasnovel and potentia
reaction media. Thenotablefeaturesof thismethod are
mild reaction condition, amplicity in operation, economi-
cdly viable, improved yieldsand reactionrates, cleaner
reaction profiles, recyclibility of ionicliquids, avoidance
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of VOCsassolvent and costly phase-transfer catdysts
and eco-friendly processwhich makeit convenient for
thesynthes sof dkyl or acyl azideshavingmultiplegppli-
cdions.

ACKNOWLEDGEMENT

Theauthorsaregrateful to Department of Chemis-
try, SaurashtraUniversity, Rgkot for providing neces-
sayinfragtructurd facilities.

REFERENCES

[1] J.Chen, S.K.Spear, J.GHuddleston, R.D.Rogers;
Green Chem., 7, 64 (2005).

[2] JSYadav,B.V.S.Reddy, A.K.Basak,A.V.Narsaiah;
Green Chem,, 5, 60 (2003).

[3] E.RFV.Scriven, K.Turnbull; Chem.Rev., 88, 297
(1988).

[4] (@) A.K.Feldman, B.Colasson, V.V.Fokin; Org.Lett.,

6, 3897 (2004).
(b) M.M.Sa, J.Braz; Chem.Soc., 14, 1005 (2003).

[5] (a)E.M.Beccdli,A.Contini, PTrimarco; Tetrahedron,
61, 4957 (2005).

(b)E.M.Beccalli, A.Contini, PTrimarco; Tetrahedron
Lett., 45, 3447 (2004).

[6] (a)H.Fuwa, Y.Okamura, Y.Morohashi, T.Tomita, T.
Iwatsubo, T.Kan, T.Fukuyama, H.Natsugari;
Tetrahedron Lett., 45, 2323 (2004).

(b) B.J.Neubert, B.B.Snider; Org.Lett., 5, 765
(2003).

[7] Abu-Orabi; Molecules, 7, 302 (2002).

[8] J.Andersen, U.Madsen, F.Bjorkling, X.Liang;
Synlett., 14, 2209 (2005).

[9] (@) R.S.Varma, K.P.Naicker; Tetrahedron Lett., 39,
2915 (1998).

(b) M.J.Marti, 1.Rico, J.C.Ader, A.De Savignac,
A.Lattes; Tetahedeon Lett., 30, 1245 (1989).
[10] (@) E.Lieber, T.S.Chao, C.N.R.Rao; J.Org.Chem.,

22, 238 (1957).

(b) B.Ravindranath, P.Srinivas; Indian J.Chem.,
24B, 1178 (1985).

(c) J.Munch-Petersen; Org.Syn., 4, 715 (1963).
(d) A.T.Moore, H.N.Rydon; Org.Syn., 5, 586
(1973).

— @)u;mic CHEMISTRY

Hn Tndéan g%wumé



