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ABSTRACT

New sulfone containing aza crowns bearing naphthal ene were prepared.
At first sulfone diester was synthesized from corresponding sulfide. Aza
crowns were synthesized efficiently from the reaction of sulfone diester

and diamines under microwave conditions.
© 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Sincethe pioneering work of Pedersenin 19671,
crown ethersand aza crowns have gained significant
interest inthe context of phasetransfer catalysts, bio-
logical iontransfer, molecular switchesand aseriesof
applications such as sensorsor biological mode sys-
temd?. Crown ethers are compoundsthat, are cyclic
oligomers of ethylene oxide. Pedersen examined
dibenzo-18-crown-6 and similar crown ethers and
showed that thereceptor and guest ion caninteract and
form stable complexes¥.

A largenumber of research groupsdevel oped the
new crown ethers and aza crowng?. Introduction of
other elementssuchasN and Simprovethe complex-
ation properties of crown etherd®. In recent years,
crown ether and aza crown chemistry led to alarge
number of receptors such as cyclic peptides®,
caixarenes®, cryptands?, lariat etherd® and polymer
containing crowns¥. Many different methodswere de-
scribed for the synthesisof crown ethers. Fivemethods
with different starting materials were reported by
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Pedersen'™l. Instead of diolsfor the synthesis of crown
ethers, dicarboxylic acidd'?, amines?, thiols can be
used™ and metal transition saltscan catalyzethereac-
tiongd. Also, related familieslikethe aza-crowns, aza
oxacrowns, azaoxathiacrowns, cryptands, calixarenes
and other macrocyclic groupswere devel oped viadif-
ferent routes such asthereaction of diaminesand di-
carboxylicacids, diaminesand diacid chlorides, phenols
and formal dehyde, and rel ated synthetic methods 29,

The crown ethers and aza crowns are known for
their ability to strongly enhance cation solubility in or-
ganic solvents. Theoxygen, nitrogen and sulfor atoms
areideally situated to coordinatewith acationinside
thering, whereasthe outside of theringishydrophobic.
Theresult of thishydrophilic heart-hydrophobicshell is
that the complexed cation is solublein nonpolar sol-
vents. Thesizeof theinner ring of themacrocycle de-
terminesthesizeof thecationit can solvate. Therefore,
18-crown-6 has high affinity'? for the potassium cat-
ion, 15-crown-5 for the sodium cation and 12-crown-
4for thelithium cation. Besidestherdativesizesof the
ionand theholeinthemacrocyclering, someother fac-
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tors enhance compl exation such asthe number of do-
nor atoms(O,N,S) inthe macrocyclering, the copla-
narity of the donor atoms, the symmetrical placement
of the donor atoms, the basicity of atoms, steric hin-
dranceinthering, thetendency of theionto associate
with the solvent and the éectrica chargeof theion@.

Azacrownsand related macrocycles can beinte-
gratedinalarger structuressuch aspolymersor bethe
central coreof adendrimer unit. Thesestructureslead
to applicationsin nanotubes and nanostructures®® or
optical devices'”. Attached of macrocyclestosilica
and other solid supports, affordsmodified supportswith
new efficiency and gpplicationsthat can beusedin sepa-
rationssuch asin chromatography!@.

In continuation of our researchesonthesynthesis
of aza crowns*®, in this research work new
dinaphthosulfone azacrownswere prepared under mi-
crowaveirradiation, from thereaction of diestersand
diaminesin ethyleneglycol ingoodyields.

O OMe MeO 0]

HqOo

EXPERIMENTAL

Thereactionswere carried out in an efficient hood
cupboard. All the materials were purchased from
Merck, Fluka, Across Organicsand Aldrich chemica
companies. Acetonitrilewasdistilled and stored over
molecular sieves. DMFwasdistilled over molecular
sieves under reduced pressure and stored over them.
Merck silicagel 40 was used for column chromatog-
raphy. Merck silicagel 60 F254 TLC plateswere used
for thin layer chromatography (TLC). The melting
points (uncorrected) were measured with an Electro-
thermal engineering LTD 9100 apparatus. Elemental
analysiswasperformed by a CHN-O- Rapid Heraeus
elemental analyzer. IR spectrawere measured on a
FT-IR BRUKER spectrometer. The*H NMR and °C
NMR spectra were obtained using BRUKER
AVANCE DRX 500 MHz apparatus and mass spec-
trawere obtained with Shimadzu GC-M S-QP 1100

O OMe MeO 0

f

MCQ

Amines 0 0
Ethyleneglycol, 0]
MW 0 O\\Sf/

R=-(CH,);- 3
R:-(CH2)4- 4
R=-(CH2)6- 5
R=-(CH;)>-NH-(CH,),- 6

Amines: 1,3-Diaminopropane
1,4-Diaminobutane
1,6-Diaminohexane
Diethylenetriamine

Scheme1: Synthesisof azacrowns(3-6).

EX mode . A Microsynth apparatus was used for mi-
crowaveirradiation.
Synthesisof 2, 2°-Sulfoxobis-(1-naphthoxy (2-me-
thyl acetate)) (2)

To amixture of 1% (2mmol, 0.92g) and formic
acid (50ml) at 0°C was added hydrogen peroxide

(4mmoal, 0.44ml), and stirred at room temperature for
12h. After completion of thereaction (monitored by
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TLC), water was added and theresulting mixturewas
filtered, washed with water, dried and recrystallized in
Ethanol/THF to affordawhite powder (2) in94%yidds,
and meting point of 204-205°C; IR (KBr): 3152, 3073,
2934, 2941, 2863, 1748, 1617, 1586, 1539, 1515,
1449, 1418, 1336, 1326, 1285, 1250, 1214, 1142,
1121, 1094, 1053, 990, 974, 813, 591 cm?; *H NMR
(500 MHz, DMSO-d,): 6 =3.32 (s, 3H, CH,), 3.46
(s, 3H, CH,), 4.29 (s, 4H, CH,), 7.35 (d, J= 10 Hz,
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2H, Ar), 7.50 (dd, J= 7.5, 10 Hz, 2H, Ar), 7.66 (dd,
J=7.5,10Hz,2H),7.96 (d, J=10Hz, 2H, Ar), 8.15
(d,J=9Hz, 2H,Ar),9.39(d, J=9Hz, 2H, Ar) ppm;
3C NMR (125 MHz, DMSO-d,): § = 168.66,
157.00, 136.39, 134.02, 131.18, 129.85, 129.60,
129.17, 127.98, 126.16, 125.32, 124.03, 116.16,
52.53 ppm; MSEI (electronimpact) m/z (relativein-
tensity, %): 494 [M]* (7), 462 (36), 316 (11), 283 (25),
216 (54), 187 (43), 144 (37), 127 (62), 115 (100), 64
(17),45(76); And. Calcd. for C,.H,,0,S(494.1): C,
63.15; H, 4.48. Found: C, 63.18; H, 4.47.
General procedure for the synthesis of
dinaphthosulfoneazacrowns(3-6)

To ethyleneglycol (10mL), wereadded diester (2,
2mmol, 0.98g) and appropriate diamine (2mmol) at
room temperature. Theresulting mixturewasstirred at
room temperaturefor 10 Min., and thenirradiatedin
500w using microwave conditionsfor 9 Min. (3x3
Min.) and rest timeof 10 Min. (2<5Min.). After comple-
tion of thereaction (TLC), thereaction mixturewas
alowedto cool to room temperature, water was added
and theresulting mixture was extracted with chloro-
form (3<50mL). The combined chloroform layers, were
dried and evaporated to afford aprecipitate that puri-
fied by column chromatography on silicagel using ap-
propriate solvent mixtures aseluent.

Synthesisof 7, 11 -diaza-1-sulfoxo- 4, 14-dioxa- 6,
12-dioxo- 2, 3; 15, 16 -dinaphtho-cyclohexadecane
(©)

Thisazacrown was prepared based onthe general
procedure by the reaction of 2 (2mmol, 0.98g), and
1,3-diaminopropane (2mmol, 0.17mL) under micro-
waveirradiation, and purified by column chromatogra:
phy onsilicagd using dichloromethane/methanal (3:1)
aseluent to afford 3 aswhite solid in 68% yield, mp
211-212°C; IR (KBr): 3411, 3332, 3068,2919, 1691,
1632, 1597, 1547, 1481, 1391, 1267, 1228, 1143,
1068, 1028, 754 cm?; *H NMR (500 MHz, DM SO-
d,): 8 =1.68-1.73 (m, 2H), 3.03-3.09 (m, 4H), 4.71
(s,4H), 7.39-7.41 (m, 4H), 7.46 (dd, J=9, 10 Hz,
2H), 7.86-7.89 (m, 2H), 7.93 (d, J=8Hz, 2H), 8.15
(d, J=9Hz, 2H), 8.84 (d, J= 9 Hz, 2H) ppm; **C
NMR (125 MHz, DMSO-d,): 6 = 165.73, 155.56,
131.93, 128.68, 127.96, 127.16, 126.83, 125.54,
124.36, 123.22, 115.31, 68.32, 63.71, 63.56 ppm,;
MSEI (electronimpact) m/z (rdlativeintensity, %0): 504
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[M]+ (16), 434 (23), 330 (34), 300 (26), 283 (100),
257 (67), 211 (19), 126 (11), 99 (15); Anal. Calcd.
for C,H,,N,O,S(504.14): C, 64.27, H, 4.79; N, 5.55
Found: C, 64.25; H, 4.78; N, 5.58.

Synthesisof 7, 12-diaza-1-sulfoxo- 4, 15-dioxa-6,
13-dioxo- 2, 3; 13, 14-dinaphtho-cycloheptadecane
(4)

Thisazacrown was synthes zed based on thegen-
eral procedure by the reaction of 2 (2mmol, 0.98g),
and 1,4-diaminobutane (2mmol, 0.20mL) under micro-
waveirradiation, and purified by column chromatogra-
phy onsilicage usingchloroform/methanol (4:1) asd u-
ent to afford 4 asawhitesolidin 65% yield, mp 198-
199°C; IR (KBr): 3358, 3074, 2934, 2896, 1699,
1673, 1629, 1591, 1553, 1519, 1474, 1348, 1285,
1169, 1127, 1083, 1026, 975, 811cm*; *H NMR (500
MHz, DMSO-d)): § = 2.25-2.36 (b, 4H), 4.04-4.05
(b, 4H), 4.35(d, J=17 Hz, 2H), 4.50 (d, J= 17 Hz,
2H), 7.22 (d, J=10Hz, 2H), 7.47 (m, 2H), 7.57 (dd,
J=7.8,10Hz, 2H), 7.63 (dd, J= 8,10 Hz, 2H), 7.92
(d,J=7.5Hz, 2H), 7.97 (d, J=8.5Hz, 2H), 9.23 (d,
J=8.5Hz, 2H) ppm; *C NMR (125 MHz, DM SO-
d)): & = 168.78, 158.12, 136.45, 134.29, 132.05,
129.11, 128.53, 128.16, 127.84, 125.79, 125.34,
124.63,117.33,68.49, 64.14, 63.65, 63.17 ppm; MS
El (dectronimpact) m/z (rdativeintensty, %): 518[M]+
(14), 484 (25), 483 (12), 318 (18), 299 (10), 254
(13), 145(15),58(34),55(61), 43(100); And. Cdlcd.
for C;H,.N,O,S(518.15): C, 64.85; H, 5.05; N, 5.40
Found: C, 64.87; H, 5.04; N, 5.43.

Synthesisof 7,14-diaza-1-sulfoxo-4,17-dioxa-6,15-
dioxo-2,3;18,19-dinaphtho-cyclononadecane (5)

Thisazacrown was prepared based onthe generd
procedure by the reaction of 2 (2mmol, 0.98g), and
1,6-diaminohexane (2mmol, 0.24g) under microwave
irradiation, and purified by column chromatography on
slicagel using chloroform/methanol (4:1) aseluent to
afford 5asawhitesolidin 58%yield, mp 187-188°C;
IR (KBr): 3475 (NH amide), 3283, 2936, 1689 (car-
bonyl), 1559, 1417, 1285, 1097, 1043, 884 cm*; *H
NMR (500 MHz, DMSO-d,): 6 = 3.45-3.47 (b, 4H,
CH,), 4.27-4.29 (b, 8H, CH,), 4.46 (d, J=16.5 Hz,
2H,CH,),4.50(d,J=17Hz,2H,CH,), 7.35(d, J=
8.5 Hz, 2H, Ar), 7.44-7.45 (m, 1H), 7.49-7.52 (m,
2H), 7.53-7.55 (m, 1H), 7.65-7.67 (m, 2H), 7.96 (d,
J=8Hz, 2H), 8.15(d, J=8.5Hz, 2H),9.39 (d, J=
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8.5Hz, 2H, Ar) ppm; 2C NMR (125 MHz, DM SO-
d,) 6 = 168.54 (carbonyl), 157.18, 138.73, 135.11,
132.39, 129.81, 128.95, 128.24, 128.19, 127.76,
128.01, 125.35, 116.87, 68.33, 68.25, 64.11, 63.54,
46.67,44.72,41.17, 39.65 ppm; MSEI (electronim-
pact) M/z (relativeintensity, %): 546 [M]* (8), 434 (54),
316 (14), 300 (73), 271 (12), 187 (74), 144 (41), 115
(100), 88 (22), 69 (27), 44 (33); Anal. calcd. for
C,,H,N,OS (546.18): C, 65.92; H, 5.53; N, 5.12.
Found: C, 65.91; H, 5.54; N, 5.14.

Synthesisof 7, 10, 13-triaza-1-sulfoxo-16, 4-dioxa-6,
14-dioxo-2, 3; 17, 18-dinaphtho-cyclooctadecane (6)

Thisazacrown was synthesized based on the gen-
era procedure by the reaction of 2 (2mmol, 0.989),
and diethylenetriamine (2mmol, 0.22mL) under micro-
waveirradiation, and purified by column chromatogra-
phy onslicagd using chloroformymethanol (4:1) asdu-
entto afford 6 asawhitesolidin 75%yield, mp 271-

NH, NH,

o OMe @ 0
\\//

272°C; IR(KBr): 3361, 3076, 2943, 1689, 1514,
1468, 1433, 1345, 1286, 1138, 1089, 818 cm™; H
NMR (500 MHz, DMSO-d,): 6 =2.53-2.55 (b, 4H),
3.14-3.16 (b, 4H), 4.74 (s, 4H), 7.42-7.44 (m, 4H),
7.49 (dd, J= 9,10 Hz, 2H), 7.91-7.93 (b, 2H), 7.96
(d, J=8Hz, 2H), 8.23(d, J=8.5Hz, 2H), 8.86 (d, J
= 8.5 Hz, 2H) ppm; *C NMR (125 MHz, DM SO-
d)): & = 167.84, 156.40, 137.65, 130.70, 130.29,
129.76, 129.50, 125.41, 123.30, 123.08, 114.91,
68.48, 63.67,46.73, 38.41 ppm; MSEI (electronim-
pact) m/z (relativeintensity, %): 533[M]*,(molecular
ion) (8), 300 (43), 287 (11), 216 (44), 187 (22), 144
(100), 128 (12), 115 (35), 44 (25); Anal. Calcd. for
C,.H,,N,O.S (533.16): C, 63.03; H, 5.10; N, 7.87.

28" 27

Found: C, 62.598; H, 5.09; N, 7.90.
RESULTSAND DISCUSSION

2, 2’-thiobis-(1-naphthoxy (2-methyl acetate)) (1)

H,N

aza Ci‘OWll,

Figurel: Proposed mechanismfor thesynthesisof 3.
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was prepared based on the reported procedure®, 2,
2’-Sulfoxobis-(1-naphthoxy (2-methyl acetate)) (2) was
prepared from the reaction of 1 and hydrogen perox-
ideinformic acid. Azacrowns(3-6) were synthesized
from thereaction of diester (2) and variousaliphatic
diaminesunder microwaveirradiation (MW) ingood
yields(Schemel).

Reaction of diestersand diamines performed via
two reaction rutes. macrocyclization and oligomeriza-
tion (or polymerization). Macrocyclizationisthe syn-
thesisof cyclic productsand theyield of thisrouteis
governed by aseries of factores such as the size of
prepared macrocycle, sizeof diamine, the structure of
diester, reaction conditions such as concentration of
medium, steochiometry of reaction. By thechangein
each of thesefactors macrocyclization or oligomer-
ization overcomes and theyield of macrocycle will
change. Theyields of macrocyclesunder microwave
irradiation are good to reliable, and as aresult the
macrocyclization routeispreferred to oligomerization
under these conditions.

Mechanism of azacrown (3) formationisappeared
infigure 1. Inthismechanism from thereaction of di-
ester and diamineled to alinear intermediate that aza
crownswere prepared viamacrocyclization routeand
oligomersviaoligomerizationroute.
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