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Abstract: Reaction of alkoxyhalogenation 3-organyloxy-1-propenes with N-bromosuccinimide (or
iodine) in dimethylacetylenecarbinol medium proceeds regioselectively according to NMR spectra. It
proceeds at a low temperature¢ cooling the reaction mixture with ordinary ice. The main reaction
products, diethers — 3-bromo (iodine) -1,2-propanediol, are formed in high yields. 7t founded that the
alkoxyhalogenation of allyl ethers with propinol proceeds regioselectively with fixation of the halogen
atom to the peripheral carbon atom of C=C bond. The yields of bromine-containing products are higher
than those for iodine analogues. lodine-containing products boil at a higher temperature than bromine
analogues. In the reaction products, substances with the replacement of the halogen atom with
unsaturated alcohol are not observed. The reaction was monitored by means of thin layer
chromatography. Similar synthesized compounds are used as biologically active compounds.

Keywords: alkoxyhalogenation, Cs-unsaturated alcohols, B-halogenethers, FT-IR spectra, ‘H NMR
spectra
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Introduction
Alkoxyhalogenation of alkenes [1,2] halogenethers which are used in the synthesis
with Cs-unsaturated alcohols is a common of heterocyclic compounds [4-6] and
method for the synthesis of unsaturated B- biologically active preparations [3-9].

Experimental
The reaction was carried out at low same process in the temperature range (-5 + 10
temperature (-5+0 °C) in order to prevent °C) was observed vyield reduction (I-VI) by
tarring process. Upon implementation the about half.
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>

R=(C3H>) (1,1V), cyclo-CgH1(11,V), CeHs (111,V1)

Br(L, 11,111, 1 (1V,V,VI)

We found that the alkoxyhalogenation
of allyl ethers with propinol proceeds
regioselectively with fixation of the halogen
atom to the peripheral carbon atom of C=C
bond. Regioselectivity of reactions (according

(1-VI)

to the Markovnikov rule) is confirmed by *H
NMR spectral data of compounds (I-VI) which
says that the presence of doublet signals of
protons in methylene groups bonded to a
halogen atom due to spin-spin interaction with
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methine protons in the region of 3.28 dd (1H, J
= 10.3, 5.8 Hz CH,l), 3.41 dd. (1H, J = 10.3,
5.8 Hz CHyl) for CHzl and 3.38 dd (1H,
J=10.5, 5.7 Hz CH;Br) and 3.42 dd. (1H,
J=10.5, 5.7 Hz CHjl), for CH,Br respectively.

In the FT-IR spectra of synthesized
compounds (I-VI), absorption bands are
observed in the region of 1150-1085 cm™ due
to asymmetric stretching vibrations of the C-
O-C bond. The bands in the regions of 3333—
3267 cm™’ and 2140-2100 cm™ are

characteristic for stretching vibrations of
monosubstituted acetylenes.

The synthesized compounds are readily
soluble in organic solvents and stable when
stored under normal conditions.

This method allows to synthesize 3-halo-
1,2-propanediol diethers in 60-70% yield.

The composition and structure of the obtained
compounds are established on the basis of FT-
IR and *H NMR spectral data.

Results and discussion

FT-IR spectra of compounds were
measured on Specord-75 instruments in the
microlayer and using KBr disks."H NMR
spectra of substances in the solution CDCl3
recorded on «Bruker SF-400" (300.134 MHz)
device, an internal standard HMDS.

3-[(1-Bromo-3-propyloxypropan-2-
yl)oxy]-3-methylbut-1-in (I). It was gradually
added with 44 g of N-bromosuccinimide
(NBS) to a cooled equimolar mixture of 25 g
allylpropyl ether and 14 g propargyl alcohol
with stirring, so that a temperature of the
reaction mixture could not exceed 0 °C. The
stirring was carried out for a period 5 hours at
a room temperature. The succinimide formed
was filtered off, and the mixture was alkalized
by solution of 15 g of sodium hydroxide in
100 ml of water, then extracted with ether and
dried with CaCl,. Following ether removal, the
resudio was distilled by means of vacuum
distillation method. Allocated 41.15 g (70 %)
of compound (I) T. boil. 65-66 °C (2 mmHg

art) d°1.2728, n, 14924, MRp 53.63,

calcd. 52,95. FT-IR spectra (v/sm™): 620 (C-
Br), 1100 (C-O-C), 2100 and 3300 (C=CH).
'H NMR (8, ppm.,CDCl5): 0.75 t (3H, CHs,
J=7.5 Hz), 1.08 s (6H, 2CHs) 1.21 k (2H, CH,,
J=7.5 Hz), 2.48 s (*H, CH), 3.21 m (4H,
CH,OCH,), 3.38 dd (*H, CH.Br, J=10.5, 5.7
Hz), 3.42 dd (*H, CH.Br, J=10.5, 5.7 Hz), 3.85
m (*H, CH). Found %: C 50.22, H 7.30, Br
30.38. C11H19BroO-. Calculated,%: C 50.20, H
7.28, Br 30.36.

Similarly based on:

-allylcyclohexyl ether, propargyl alcohol
and NBS was obtained 3-Bromo-2-[(2-
metylbut-3-in-2-yl)oxy]propyl}cyclohexane
(1) by yield of 65%, T.boil.80-82°C (2 mm

Hg art), d2°1.2763, 12 1.5060. MRp 64.06,

calcd. 64.68. FT-IR spectra (v/sm™): 628 (C-
Br), 1140 (C-O-C), 2100 and 3300 (C=CH).
'H NMR (8, ppm.,CDCl3): 0.782-1.24 m,
(11H, 1.09 s, (6H, 2CH3) protons of the cycle),
2.48 s (1H=CH), 3.39 dd (1H, CH,Br, J=10.5,
5.7 Hz), 3.42 dd (1H, CH.Br, J=10.5, 5.7 Hz),
3.83 m (1H, CH). Found %: C 55.47, H 7.67,
Br 26.37. C14H2BrO,. HMDS. calculated,%:
C 55.45, H 7.65, Br 26.35.

- allylphenyl ether, propargyl alcohol and
NBS 3-Bromo-2-[(2-methylbut-3-yn-2-
yhoxy]propyl}benzene (I111) obtained by yield
of 68.5 %, T.boil. 99-100 °C d}°1.2894,n2>

1.5256. MRp 64.04,. calculated,%: 63.52.
Found %: C 56.60, H 5.79, Br 26.91.
C14H17BrO,. HMDS. calculated,%: C 56.58, H
5.77, Br 26.89.

3 - [(1-1odo-3-propoxypropan-2-yl) oxy] -
3-methylbut-1-in (1V). It was added 26 g
(0.12 mol) of HgO to a cooled (-5 + 0 °C) and
intensively stirred mixture of 14 g (0.25 mol)
of propargyl alcohol and 25 g (0.25 mol) of
allyl propyl ether ,then 63.45 g (0.25 mol) of
finely crushed crystal of iodine (1 g each). The
stirring was carried out for a period 3-4 hours
at a room temperature, the mixture was
filtered, the filtrate washed by NaS;03
solution and extracted with ether. The extract
is dried using CaCl,. Ether was removed in a
rotary evaporator, and the residue was
recrystallized. Received 47.9 g (68%) of
substance (IV), melt.point 52-53 ° C (from
heptane). FT-IR spectra (v/sm™): 550 (C-I),
1100 (C-O-C) 2100 and 3300 (C=CH). 'H
NMR (3, ppm.,.CDCl3): 0.75 t. (3H, CHy),
1.11s (6H, 2CHg3), 1.24 m. (2H, CH,), 2.43 s.
(1H, =CH), 3.21-3.43 m. (4H, CH,OCHy,),
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3.28 dd. (1 H, CH2l, J=10.5, 5.7 Hz), 3.41 dd.
(1H, CHal, J=10.5 5.7 Hz), 3.85 m. (1H, CH),
Found %: C 4262, H 619, 1 40.93. 011H19|02.
HMDS. calculated, %: C 42.60, H 6.17, |
40.91.

Similarly based on:

- allyl ether of cyclohexanol, propargyl
alcohol and crystalline iodine was obtained {3-
lodo-2-[(2-methylbut-3-yn-2-
yhoxy]propyl}cyclohexane (V) by yeald of
57.6%, melt.point 60-61 °C (from heptane) ).
FT-IR spectra (v/sm™): 560 (C-1), 1100 (C-O-
C), 2100 and 3330 (C=CH). 'H NMR (3,
m.d.,.CDCls): 1.08 (6H, 2CH3) m. (10H,
CeH1o0), 2.45 t.(1H, =CH), 3.28 dd. (1H, CHal,
J=10.5 5.7 Hz), 3.45 d (2H, 2CHO), 3.65 m.
(2H 2CHO), Found %: C 48.03, H 6.64, |

36.25, Cy4H2310,. HMDS. calculated,%: C
48.01, H 6.62, | 36.23.

- allyl ether of phenol, propargyl alcohol
and crystalline iodine was obtained 3-lodo-2 -
[(2-methylbut-3-yn-2-yl)  oxy] propyl}
benzene (VI) by yeald of 67.2%, t. boil. 115
°C (2 mmHg art.),d3°1.4502, n, 1.5450.,

MRp 68.93, calculated 68.93 FT-IR spectra
(v/sm™): 560 (C-1), 1100 (C-O-C), 2100 and
3330 (C=CH), 1515, 1620, 3060, 3080 (CsHs).
'H NMR (3, ppm, CDCls): (5, m.d.,CDCly):
2.5 t.(1H, =CH, J=2.4Hz), 3.41 d. (2H, 2
CH,0), 3.28 dd. (1H, CHyl, J=10.5 5.7 Hz),
7.15 m. (5H, CeHs). Found %: C 48.87, H
502, | 36.89, CiHi710,. HMDS.
calculated,%: C 48.85, H 4.98, | 36.87.
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NMR spektrlarin naticalarina gora dimetilasetilenkarbinolda N-bromsuksinimid (va ya kristal yod) ila 3-
organiloksi-1-propenlarin alkoksihalogenlasmasi ikigat rabita Uzra regioselektiv gedir. Reaksiya asag:
temperaturda adi buzla soyudularaq apar:/ir. Osas reaksiya mahsullar: 3-brom(yod)-1,2-propandiol
diefirlori yuksaok cioximla alir. Miayyan edilib ki, allil efirlarinin propinolla alkoksihalogenlasma
reaksiyas: halogen atomunun C=C rabitasina regioselektiv birlagmasi ilo hayata kegir. Bromsaxlayan
birlagsmalarin mahsuldarl:g: yodsaxlayan analoglar:ndan daha yiiksakdir. Yod tarkibli mahsullar bromlu
analoglar:ndan daha ylksak temperaturda gaynay:r. Reaksiya mohsullar:nda halogen atomu doymamas
spirtlo avaz olunmur. Reaksiya nazik layl: xromatografiya vasitasilo miisahida edilir. Bu tip birlagmalar
uzvi kimyada va bioloji aktiv birlagmalar kimi istifada olunur.

Acar sozlar: alkoksihalogenlasma, allil efirlari, propinol, regioselektivlik, dimetilasetilenkarbinol

T'AJ/IOTEHAJIKOKCH/IHPOBAHHUE 3-OPIAHUJIOKCH-1-TIPOITEHOB B CPEJIE
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Ankokcueanozenuposanue 3-opeanunokcu-1-nponenog N-opomcykyunumuoom (unu Kpucmaiiuyeckum
uooom) 6 cpede Oumemuaayemunenkapounora no Oawnvimu AMP  cnekmpos npomexaem
PeUOCeNeKMUBHO No O0B0UHOU c6s3u. Peaxyuro npoeoosm npu HU3KOU memnepamype, OXAanicods
PEaKkyuonHyto cmecb 00biuHbIM Ab00oM. OCHOBHbIE NPOOYKMbL peakyuu — Oudpupbvi—3-6pom(1100)-1,2-
NPONAHOUONA 0OPA3VIOMCSL C  BbICOKUMU BbIXOOAMU. YCMAHOBNEHO, YMO AIKOKCUSAL02EHUPOBAHUE
QNIUNOBLIX IPUPOE NPONUHOIOM NPOMEKAem pPeSUOCeleKMUBHO ¢ QuKkcayuel. amoma 2ano2eHa y
nepugepuiinoco amoma yenepooa ceasu C=C. Bbixoobl Opomcoldepaicaujux npooyKmog eviuie ux
uooarnanoeos. Moocooepoicawue npodykmul Kunsam 60Jiee blCOKOU memnepamype, 4em ux OpomManaiocu.
B npooykmax peaxyuu ne Habmooaromcs eewecmea ¢ - 3AMEHOU amoma 2di02eHd HenpeoesbHbIM
cnupmom. 3a Xo00Mm peakyuu credunu ¢ ROMOWbIO0 MOHKOCIOUHOU xpomamoepapuu. CunmezuposanHule
COEOUHEHUS UCNONIb3VIOMCSL 8 Ka4ecmee OUON02ULeCKU AKMUBHBIX COCOUHEHUI.

Kniouesvie cnosa:. auxkokcueanoeeHuposanue, nponuHon, oudgupslt 3-6pom(uod)-1,2-nponanduona,
OuMemunayemuileHKapounol
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