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HETEROCYCLIZATION OF ALLYL B- IODOETHERS IN 1,4-DIOXANE DERIVATIVES
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Abstract: Alkoxyiodination of 1-vinyl-4-organylbenzenes with 2-methyl-3-buten-1-ol and crystalline iodine
in the presence of clinoptilolite (NaK) ,CaAlgCizO-, leads to allyl p-iodoethers in high yields which in the
presence of heteropolyacids are converted into substituted 1,4 -dioxane.
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Introduction

Alkoxyiodination of alkenes with
propenol and iodine in the presence of HgO is a
rational method for obtaining allyl pg-iodoethers
[1, 2]. We found that replacing the latter with
clinoptilolite (NaK);CaAlsSizO7, facilitates the
process with the participation of a safer and
non-toxic catalyst. We used para-substituted
styrene  as  substituted  alkenes  the
alkoxyhalogenation of which gives aromatic g-
iodoethers with a yield of up to 80.2 % (1-3).
The hydrolysis of the C-1 bond in compounds
(1-3) promotes their conversion into monoallyl
esters of 1,2-diols which, when heated in an
aqueous solution of
phosphomolybdicheteropoly acid, form
products of intermolecular cyclization of aryl-
substituted  1,4-dioxanes (4-6), structural
analogs of which are effective inhibitors of acid
corrosion of metals in an aggressive
environment [3-5].

Regioselective alkoxyiodination of the
double bond of para-substituted styrene is
manifested in the presence of signals of
methylene protons of compounds (1-3) at 3.28
dd (1H, J=8.3, 5.8, CH.l) and 3.41 dd (1H, J =
8.3, 5.8, CH,l) in the *H NMR spectra of the
reaction products, as well as the presence in the
IR spectra of an absorption band of stretching
vibrations of the C-I bond in the region of 545-

560 cm™. Intramolecular O - H addition to the
double bond of the allyl group in compounds (1-
3) also proceeds regioselectively, as evidenced
by the signals of methyl groups bonded to the
1,4-dioxane ring in the NMR spectra at 6 = 1.09
d (3H, CH3, J = 6.9 Hz) [6.7].

In the IR spectra of the obtained
compounds, stretching vibrations of the carbon-
halogen bond, both C-Br (3,6) and C-1 (1-3)
bonds, are observed in the region of 850 and
550 cm™ and 690-515 cm ™, respectively [ 8]

Stretching vibrations of the C-O-C bond
group of 1,4-dioxane molecules is a strong band
in the region of 1150-1085 cm’caused by
antisymmetric stretching vibrations of C-O-C,
usually appearing at about 1125 cm™. The band
of symmetric stretching vibrations of the C-O-C
group in the six-membered ring absorbs 1170-
1114 cm™,

The most intense bands in the benzene
nucleus’ IR spectra are observed at low
frequencies between 900 and 675 cm™. These
strong absorption bands arise due to out-of-
plane deformation vibrations of the C-H bond of
the cycle. The bands of in-plane vibrations
appear within the range of 1300-1400 cm™.
Skeletal vibrations, including vibrations of the
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C-C cycle, have absorption in the region of
1600-1585 and 1500-1400 cm™. The bands of
stretching C-H vibrations in  aromatic
compounds are observed between 3100 and
3000 cm™,

The presence in the structures of
compounds (4-6) of an asymmetric carbon atom
in position 2 in the adjacent methylene protons
of the heterocyclic ring belonging to AB

0]

systems, as well as being diastereotopic, i.e.
magnetically nonequivalent, appear in the ‘H
NMR spectrum as two singlet signals at 3.45 dd
(1H, CH, J =8.1, 6.9 Hz) and 3.65 dd (1H, CH,
J=18.1, 6.9 Hz) for 4, 3.46 dd (1H, CH, J = 8.1,
6.9 Hz) and 3.64 dd (1H, CH, J = 8.1, 6.9 Hz)
for 5, 3.44 dd (1H, CH, J = 8.1, 6.8 Hz), 3.63 dd
(1H, CH, J = 8.1, 6.8 Hz) for 6, respectively.
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Owing to the asymmetric carbon atom in
position 2, the adjacent protons of the
methylene groups of the 1, 4-dioxane ring in
position 3 contribute to their appearance in the
form of two singlet signals in compounds (4-6).

The data of elemental analysis also
confirmed the structure of obtained iodoethers
(1-3) and substituted heterocycles (4-6).

Experimental part

IR spectra of compounds in a thin layer
and KBr pellets were recorded on a Specord 75
IR instrument. NMR spectra of substances in
SDSI3 solution were recorded on a Bruker SF-
300 instrument (300.134 MHz), internal
standard-HMDS.

1- [1- (But-3-en-2-yloxy) -2-iodoethyl]
-4-methoxybenzene (1). To a cooled (-5+0°C)
and actively stirred mixture of 14 g (0.25 mol)
2-methyl-3-buten-1-ol and 33.2 g (0.25 mol) 4-
methoxyphenylstyrene was added 2.6 g of
clinoptilolite (NaK),CaAlgSizO72, then portions
(1 g) of 31.5 g (0.12 mol) of finely ground
crystalline iodine. The stirring continued at
room temperature for another 3-4 hours. Then
the mixture was filtered; the filtrate washed with
Na,S,03 solution, and extracted with ether. The

extract was dried with CaCl,. The ether was
removed in a rotary evaporator, the residue was
recrystallized. Obtained: 54.2 g (68%) of
substance (I) with b.t. 137-138 °C (1 mm Hg),
d*1.646, n®15712. IR (v, cm™): 560, 850,
1270, 1340-1360, 1515, 1630, 1640, 3010, 3080
cm™. NMR *H (v, ppm): 1.08 d (3H, CH3, J =
6.8 Hz), 3.24-3.40 m (1H, CH), 3.81 s (3H,
CHs), 3.89 dd (1H, CH,J = 12.5, 5.0 Hz), 3.98
dd (1H, CH, J =125, 5.0 Hz), 4.43 dd (1H, CH,
J=8.0,5.0 Hz), 5.18 dd (1H, CH, J =10.0, 1.0
Hz), 5.27 dd (1H, CH, J = 17.0, 1.0 Hz), 5.85-
5.98 m (1H, CH), 6.89 d (2H, C¢Hy, J = 9.0 Hz),
7.24 d (2H, CgHz, J = 9.0 Hz). *C NMR (5,
ppm): 10.9, 55.3, 69.9, 80.5, 114.0, 117.4,
127.8, 131.9, 134.9, 134.4, 159.6. Found: %: C
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C 47.08; H 5.24; 1 38.25. C13H170,I. Calculated:
%: C 47.00; H 5.16; 1 38.20.

Allyl iodoethers (I1, I1l) were obtained
similarly.
1- [1- (But-3-en-2-yloxy) -2-iodoethyl] -4-
ethoxybenzene (2). The yield is 80.2 %. b.p.
143-144 ° C (1 mm Hg), d°1.5653, n2’1.5782,

MRp70.46, calc. 69.93. IR (v, cm™): 545, 850,
1270, 1360, 1515, 1630, 1640, 3010, 3080 cm™.
NMR 'H (5, ppm): 1.07 d (3H, CH3, J = 6.8
Hz), 1.18 t (3H, CH3, J = 7.2 Hz), 3.28 dd (1H, J
= 8.3, 5.8, CHyl), 3.41 dd (1H, J = 8.3, 5.8,
CH2l), 3.84 dd (1H, CH, J =125, 5.0 Hz), 3.96
dd (1H, H2C, J = 14.2, 7.2 Hz), 3.98 dd (1H,
CH, J=12.5, 5.0 Hz), 4.43 dd (1H, CH, J = 8.0,
5.0 Hz), 5.18 dd (1H, CH, J = 10.0, 1.0 Hz),
5.24 dd (1H, CH, J=17.0, 1.0 Hz), 5.83-5.96 m
(1H, CH), 6.84 d (2H, C6H2,J =9.0 Hz), 7.25d
(2H, CgHy, J = 9.0 Hz). 3C NMR (8, ppm): 9.9,
25.1, 54.3, 69.4, 80.2, 113.4, 118.6, 126.9,
130.7, 133.6, 133.4, 161.6. Found, %: C 48.42;
H 5.67; 1 36.64. C14H190,l. Calculated, %: C
48.57; H5.53; 1 36.66.

1- [1- (But-3-en-2-yloxy) -2-iodoethyl]
-4-bromobenzene (3). Yield 67.2 %. m.p. 78-
79 °C (from ethanol). IR (v, cm™): 558, 670,
840, 1270, 1360, 1515, 1630, 1640, 3010, 3080
cm™. NMR 'H (8, ppm): 1.08 d (3H, CH3, J =
6.8 Hz), 3.28 dd (1H, J = 8.3, 5.8, CHJ,l), 3.41
dd (1H, J=8.3, 5.8, CHal), 3.96 dd (1H, CH, J
= 12.5, 5.0 Hz), 4.48 dd (1H, CH, J = 8.3, 5.8
Hz), 5.17 dd (1H, CH, J =10.0, 1.0 Hz), 5.27 dd
(1H, CH, J = 17.0, 1.0 Hz), 5.84-5.99 m (1H,
CH), 6.94 d (2H, CgH, J =9.0 Hz), 7.34 d ( 2H,
CsHz, J = 9.0 Hz). *C NMR (5, ppm): 10.9,
55.3, 69.9, 80.5, 114.0, 117.4, 127.8, 131.9,
134.9, 134.4, 159.6. Found, %: C 37.64; H 3.65;
Br 21.11; 1 33.39. C1,H14Brl0O. Calculated, %: C
37.82; H 3.70; Br 20.97; 1 33.30.

2- (4-Methoxyphenyl) -5,6-dimethyl-
1,4-dioxane (4). 159 g (0.05 mmol) of
compound (1) in 3 ml of THF was added over
30 minutes to a stirred magnetic stirrer mixture
consisting of 1.2 g of H3PMo01,049 and 10 ml of
water. The temperature of the mixture was
gradually raised to 50-60 °C and kept for 1
hour. After cooling, the mixture was washed

with a solution of soda (0.05 mol) and Na,S,0s3,
extracted with ether, and dried with MgCOs.
After vacuum distillation, 6.64 g (69.2 %) of
substance (4) with b.p. 89-90 °C (1 mm Hg),
d?°1.3464, n2’1.5595 were isolated. IR (v, cm’

1): 3008, 1310, 1170, 1125, 675. 'H NMR (5,
ppm): 1.09 d (3H, CH3, J = 6.9 Hz), 1.11 d (3H,
CHs, J =6.8 Hz), 3.45dd (1H, CH,J=8.1,6.9
Hz), 3.65 dd (1H, CH, J = 8.1, 6.9 Hz), 3.80 s
(3H, CH3), 4.20 dd (1H, CH, J = 8.4, 6.9 Hz),
497t (1H, CH, J = 6.9 Hz), 5.13 dd (1H, CH, J
= 8.1, 6.9 Hz), 6.85-6.89 m ( 2H, CgHy), 7.23-
7.29 m (2H, CgHy). **C NMR (8, ppm): 17.9,
33.3, 42.6, 43.8, 55.2, 75.5, 79.7, 113.5, 126.7,
135.6, 158.5. Found, %: C 70.37; H 8.12; O
22.16. Ci3H1g03. Calculated, %: C 70.24; H
8.16; O 21.59.

Substituted dioxanes were obtained in a
similar way (5, 6).

2- (4-Ethoxyphenyl) -5,6-dimethyl-1,4-
dioxane (5). Yield is 87.2 %. b.p. 94-95 ° C (1
mm Hg), dZ1.2860, n¥1.5602. IR (v, cm™):

3078, 1350, 1169, 1124, 674. '*H NMR (8,
ppm): 1.09 d (3H, CH3, J = 6.9 Hz), 1.12 d (3H,
CHs, J = 6.8 Hz), 1.18 t (3H, CH3, J = 7.5 Hz),
2.36-2.50 m (1H, CH), 3.46 dd (1H, CH, J =
8.1, 6.9 Hz), 3.64 dd (1H, CH, J = 8.1, 6.9 Hz),
3.75 q (2H, CH,, J = 7.5 Hz), 4.20 dd (1H, CH,
J =84, 6.9 Hz), 497 dd (1H, CH, J = 6.9 Hz),
6.85-6.89 m (2H, C6H2), 7.23-7.29 m (2H,
C6H2). *C NMR spectrum (8, ppm): 16.9, 25.4,
33.3, 42.6, 43.8, 55.2, 75.5, 79.7, 113.5, 126.7,
135.6, 158.5. Found, %: C 71.22; H 8.51.
C14H5003. Calculated, %: C 71.16; H 8.53.

2- (4-Bromophenyl) -5,6-dimethyl-1,4-
dioxane (6). Yield is 80.2 %. B.p. 111-112 °C
(1 mm Hg), d*1.6304, n®1.512. IR (v, cm™):
3060, 1398, 1168, 1123, 676. 'H NMR (8,
ppm): 1.07 d (3H, CHs, J = 6.9 Hz), 1.13 d (3H,
CHs, J = 6.8 Hz), 2.36-2.50 m (1H, CH), 3.44
dd (1H, CH, J=8.1, 6.8 Hz), 3.63 dd (1H, CH, J
= 8.1, 6.8 Hz), 4.20 dd (1H, CH, J = 84, 6.9
Hz), 4.97 dd (1H, CH, J = 6.9 Hz), 5.14 dd (1H,
CH, J = 8.1, 6.9 Hz), 6.85-6.89 m ( 2H, CgH,),
7.23-7.29 m (2H, CgHy). *C NMR (8, ppm):
16.9, 32.3, 41.6, 54.2, 73.5, 77.7, 112.5, 125.7,
133.6, 157.5. Found, %: C 52.82; H 5.88; Br
29.21. ClngﬁBrOZ. Calculated, %: C 52.77; H
5.91; Br 29.32.
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Results and discussion

1. Alkoxyiodination of 1-vinyl-4- 2. Synthesized allyl pB- iodoethers in the
organylbenzenes with 2-methyl-3-buten-1-ol presence of heteropolyacids are converted

and crystalline iodine leads to allyl- into substituted 1,4-dioxanes.
iodoethers in high yields.
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ALLIL B-YODEFIRLORININ 1,4-DIOKSANLARIN TOROMOLORINO
HETEROTSIKLIZASTYAST
G.M. Talibov, S.A. Musayeva

Azorbaycan Texniki Universiteti
H. Cavid pr., 25, Baki, AZ 1000, e-mail: ahmed_adna@rambler.ru

Klinoptilolit (NaK)4CaAlsCizO7, istirakinda 1-vinil-4-iizvibenzollarin  2-metil-3-buten-1-ol va
kristallik yod ilo alkoksiyodlasdiriimast yiiksok ¢iximla va heteropolitursularin istirakinda 1,4-
dioksanin téramalarina ¢cevrilon allil f-yodefirlorinin alinmasina gatirib ¢ixarr.
Agar sozlar: allil p-yodefirlari, 1,4-dioksanin toromalari, alkoksiyodlasdiriima.
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TETEPOIIHK/TU3AIIUA A/UIHJIOBBIX B-HOJ?DPHPOB
B ITPOU3BO/JHbIX 1,4-THOKCAHOB

Tanviooe I'M., Mycaesa C.A.

Aszepbatiodcanckuii Texnuueckuii Ynusepcumem
np. I'. J[casuoa, 25, baxy, AZ 1000, Asepbaiioscanckas Pecnyonuka,
e-mail: ahmed_adna@rambler.ru

Anxoxcuiioouposanue I-sunun-4-opeanunboensonos 2-memun-3-0ymen-1-o1om u kpucmaniiuueckum
uooom 6 npucymemeuu kaunonmunoruma  (NaK),CaAlgCizO7,  mpusooum x nomyuenuio

ANIUNOBLIX [-11003¢hUpo8 ¢ BbICOKUM BbIXOOOM, KOMOpble 6 HPUCYMCIEUU 2emepOonOIUKUCION
npespawjaromcs 6 3ameujennvle 1,4-ouokcana.

Knrwoueswvie cnosa: annunosvie [-1i003¢upul, npouzgoonvie 1,4-ouokcana, ankoKcutioouposatue.
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