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The interaction of chloromethylpropargyl (allyl) ether with phenacylbromide with the
participation of the chiral catalyst - (+) - benzotetramisole leads to aromatic allyl and
propargyl alcohol monoethers. By the chiral derivative agent (CDA) chloride anhydride-
a-trifluoro- methyl-phenyl-acetic acid (MTPA-CI) the absolute configuration of com-
pounds was determined. Due to comparing the ASYS data in the NMR 'H spectra during
such interaction it was found that they converted to diastereomers.
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INTRODUCTION. The determination
of the absolute configuration has gained
great development in recent decades and is
an important tool for modern organic chem-
istry, where it is necessary to know the
three-dimensional structure of chiral struc-
tures (natural products, asymmetric synthe-
sis, analysis of pharmaceutical preparations,
etc.) [1,2]. It is known that the interaction of
chloromethylpropargyl ether with carbonyl
compounds with the participation of metallic
zinc leads to unsaturated oxyethers [3]. The
interaction of chloromethylpropargyl(allyl)
ether with phenacyl bromide, with the

participation of the chiral catalyst - (+)-
benzotetramisole, can lead to the production
of monoethers of a-glycols of allyl and
propargyl alcohol of the aromatic series (1,2)
(Scheme 1).

Then compounds (1,2) are reacted with
a chiral derivatizing reagent (CDR) - a-
methoxytrifluoromethylphenylacetic acid
chloride (MTPA-CI, Mosher's reagent),
which converts them into the corresponding
diastereoisomers (3,4) (Scheme 2).

Mosher's reagent is mainly used to de-
termine the configuration of secondary alco-
hols [4-9], howewer, in rare cases, it is also
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used to determine tertiary alcohols. The pro-
ton signals of the propargyl (allyl)
oxymethyl group are shifted to the weak
field, and the proton signals of phenyl
groups are shifted to a strong field. The
chemical shift of halogenomethylene protons
at 3.69 d (1H, J=10.5), 3.77 d (1H, J=10.5
Hz) remains almost unchanged. No signifi-
cant effect of multiple bonds on the AR
data is observed. The anisotropic effect of
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the phenyl group in the acid chloride of a-
methoxytrifluoromethylphenylacetic acid
(MTPA-CI) on the halogenaryl group leads
to screening of the latter, and this, in turn,
leads to a shift to a strong field and positive
values of A8, while proton signals of the
less bulky group are shifted to a weaker field
with a negative value of ASY® (Fig. 1).
EXPERIMENT AND DISCUSSION OF
THE RESULTS. The NMR spectra of sub-
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MeO Ph

Fig. 1. The anisotropic effect of the phenyl group in the acid chloride of o-
methoxytrifluoromethylphenylacetic acid

stances in a solution of CDClI; were recorded
on a Bruker SF-300 instrument with an op-
erating frequency of 300.13 MHz, the inter-
nal standard is HMDS.

General procedure for the synthesis of
unsaturated oxyether (1,2): A mixture of 15
mg-atom of finely divided zinc chips, a cata-
Iytic amount of HgCl,, 6 mmol of
chloromethylpropargyl ether, 2 mmol of
phenacyl bromide, 0.15 g of (+)-
benzotetramisole, 10 ml of anhydrous ben-
zene, 5 ml of anhydrous ethyl acetate, and 1
ml of HMPTA was boiled for 4 hours in an
inert nitrogen atmosphere, then cooled. The
solution was decanted, then 15 ml of 5%
HCI was added, stirred for 1 h at room tem-
perature, the organic layer was separated.
From the aqueous layer, the reaction prod-
ucts were extracted with ethyl acetate (2x25
ml). After the extract was dried with anhy-
drous sodium sulfate, the solvent was dis-
tilled off. Then the reaction mixture was
concentrated in vacuum, the residue was
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chromatographed on a column with SiO,
(petroleum ether-ethyl acetate, 2:1).

General procedure for the synthesis of
esters of MTPA (3,4) (R,S): To a mixture of
17 mmol of unsaturated alcohol (1) in dry
pyridine (31 mmol) and dry CH,CI, (20 ml)
was added dropwise MTPA-CI (16 mmol) at
0 °C under nitrogen and the mixture was
stirred at room temperature for 5 hours. Af-
ter evaporation of the solvents, the excess
pyridine was azeotropically removed togeth-
er with dry toluene (20 mix2) to obtain a raw
product. The two diastereomeric esters were
separated by silica gel column chromatog-
raphy (CH,Cl,) to get (S)-MTPA esters and
(R)-MTPAesters (3,4 (R, S)).

(2R)-1-Chloro-2-phenyl-3-[(prop-2-yn-
1-yl)oxy]propan-2-yl (5S)-3,3,3-trifluoro-2-
methoxy-2-phenylpropanate (S)-3). Oily
yellow substance. [a]p=-24.2 (s 1.2, CDCl5).
"H NMR spectra, 8, ppm: 2.51 t (1H, =CH
“J=2.4 Hz), 3.05d (1H, CH J 15.9 Hz),
3.17 d (1H, CH, J 159 Hz), 3.43 s (3H,
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CH;0), 3.69 d (1H, CH J 10.5 Hz), 3.77 d
(1H, CH J 10.5 Hz), 3.83 dd (1H, =CCH0,
J 16.2 Hz, “J=2.4 Hz), 4.05 dd (1H,
=CCH,0, 2] 16.2 , “J 2.4 Hz), 7.28-751 m
(5H, Ph), 7.38-7.42 m (5H, Ph).
(2R)-1-Chloro-2-phenyl-3-[(prop-2-en-
1-yl)oxy]propan-2-yl (5R)-3,3,3-trifluoro-2-
methoxy-2-phenylpropanate  (S)-4). Oily
yellow substance. [a]p =-17.2 (s 0.7,
CDCIl;). 'H NMR spectra, 8, ppm: 3.05 d
(I1H,CH J 159 Hz),3.17d (1H, CH J 15.9
Hz), 3.43 s (3H, CH,0), 3.69 d (1H, CH J
10.5 Hz), 3.77 d (1H, J 10.5 Hz), 4.00 d.d
(2H, CH,0, *J 5.67 and “J 1.47 Hz), 5.17
d.d.t (1H, H,C=, J®=10.37, 2J="J 1.57 H2),
5.26 d.d.d (1H, H,C=, 3" =17.31 and 2J="]
1.66 Hz), 5.89 d.d.t (1H, CH=, J“°=10.37,
2J="3 1.57 and J"™17.31 Hz), 7.28-7.51 m
(5H, Ph), 7.38-7.42 m (5H, Ph).
(2R)-1-Chloro-2-phenyl-3-[(prop-2-en-
1-yl)oxy]propan-2-yl (5S)-3,3,3-trifluoro-2-
methoxy-2-phenylpropanate (R)-4). Oily
yellow substance. [a]p=+34.9 (s 1.1,
CDCl;). 'H NMR spectra &, ppm: 3.12 d
(1H, CH J 15.9 Hz), 3.21 d (1H, J 15.9 H2),
3.49 s (3H, CH,;0), 3.69 d (1H, CH J 10.5
Hz), 3.77 d (1H, CH J 10.5 Hz), 4.07 d.d
(2H, CH,0, *J=5.67 and “J=1.47 Hz), 5.21
d.d.t (1H, H,C=, J®=10.37, 2J="J 1.57 H2),
5.32 d.d.d (1H, H,C=, J"™*=17.31 and 2J="]
1.66 Hz), 5.92 d.d.t (1H, CH=, J°=10.37,
2J="3 1.57 and J"™17.31 Hz), 7.22-7.45 m
(5H, Ph), 7.42-7.48 m (5H, Ph).
CONCLUSIONS. Thus, the synthesis
of previously unknown unsaturated aromatic
oxyethers was carried out by reaction of
chloromethylpropargyl(allyl) ether with phe-
nacyl bromide, with the participation of the
chiral catalyst - (+)-benzotetramisole, and
their configurations were also established.
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CHUHTE3 W OIIPEJAEJIEHUE ABCOJIIOT-
HOU KOHOUT'YPALIMM MOHOD®UPOB o-
[JIMKOJIEN AJUTMJIOBOTO U TIPOTIAPTU-
JIOBOI'O CIHUPTOB METOJIOM IIMP
CIIEKTPOCKOITUU
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BzaumoperictBue XJIOpMETHIITTpoTIapTui(ai-
auIT)oBOro 3¢gupa ¢ (GeHauuaOpoMUIOM IpHU
Y4aCTHM XUPAJIBHOTO Kartamu3aropa — (+)-
OeH30TeTpaMu30J1a MPUBOAUT K MOHOAI(HpPaM 0-
[JIMKOJICH aJTHJIOBOTO U TIPOTIApTHIIOBOTO CITUP-
TOB apomatuyeckoro psaa. OmnpeneneHa ux ab-
CONIOTHA KOH(UTypanus IyTeM B3anMO-
IEUCTBUS TIOCIEAHUX C XUPATBHOM  JEpHU-
BatupronmmM  areHtoM  (XJA) -  xiop-
aHTUAPUIOM  TPUPTOPMETUIIPESHHUITYKCYCHOM
kucnotoir (MTPA-CI), npeBpammasi o- ux coOT-
BETCTBYIOIIME  JIMACTEPOMEpPbl M CpaBHUBAs
TaHHBIE A RSp cnekrpax AMP.

Kmnoayessr e cua o B a: XiopMerui-
nponaprui(ayua)oBeiid ¢up, (+)-6eHnzorerpa-
MHU301, MeToJ Molepa, XUpanbHBI JepuBa-
TUPIOLMMN areHT, AUacTepoMeED.
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Bzaemonis xmopmerinnpomnaprin (amnui) edipy
3 (eHauUIOpOMITOM 3a Y4YacTIO XIPaJIbHOTO
Karanizatopa - (+) - OeH30TEeTpamMiBoia MpH-
3BOJIUTH /10 MOHOE(Ipy apOMaTUYHOTO aTuIa i
IpOMapruioBoro  COUpPTy. 3a  JOHOMOIOIO
XipalpHOro JepiBaryiouoro areary (XJIA)
XJIOpITaHTIpiny —o -TpidropmeTiideH tyKeyc-
Hoil xucinotu (MTPA-Cl) 6Gyna Bu3HadeHa ao-
coimoTHa KoH(piryparis crmonyk. B pesymbprarti
nopiBHsHHs JaHnx ASR /S B crexrpax SIMP 'H
minq 9ac Takoi B3aeMOjii Oyao BHUSBIICHO, IIO
BOHU MTEPETBOPIOIOTHCS B TIACTEPEOM EPH.

KnogyoBi c 10 B a:XIopMeTUIIponap-
ritoBuit  (autimoBuid) erep, (+) - OeH30
TeTpamMBoi, Merol  Momepa,  XipaJbHUHN
MOXITHUM areHT, JiacTepeomep.
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