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Abstract—A number of 3-aryloxypropanedioles were obtained by treating glycidtii phenols. Thdatter

with thionyl chloride afforded 4-aryloxymethyl-1,3,2-dioxathiolane 2-oxides. These compowuadsalso

obtained from 4-chloromethyl-1,3,2-dioxathiolaBeoxides by substitution aryloxy group fahlorine. The

cyclic sulfides synthesized are universal intermediates in the synthesthi@ aryloxypropanolamines
among which are knowrp-adrenoblockaders, cardiovasculdrugs. From (S)-glycidol, (S)-alprenolol,
(S)-propanolol, and (S)-thymololvere synthesized.

Chiral aryloxypropanolaminesl are abundant Unfortunately this scheme loses its advantages of
among the series off3-adrenoblocaders, cardio- being simple and economically feasible as soon as the

vascular drugs[1]. target products should be enriched with a single
enantiomer.Firstly, enantiopure epichlorohydrin is
OH not a cheap and accessible compoiisfd Secondly,
Aro\)k\/NHR the Cl-activated 2,3-epoxypropané$ are known [6]

not to react with nucleophiles in an unambiguous
fashion: alongside the normal attack on thé a&om
occurs attack on the Tatom with opening and sub-
sequent closure of the oxiraneng.

I
R = i-Pr, t-Bu.

It is shown thatSisomers in this series serve as
eutomers (enantiomers producing the desired effect)
[2]. Therewith, theR-isomers turn out to be disto-
mers, namely, atbest an inert substancbut, more ;
frequently, an ingredient witonwanted side activity. C O\7\/Nu+ X~
The main trend in modern medicinal chemistry and 30

Scheme 2.

pharmaceutical industry is substitution of racemic ; X — , (0N
substances with enantiopure orf8% Although some I> C S&X N“\/</O X
1 3 7

B-adrenoblockaders(e.g.,thymolol, levobetacsolol) \ M
have been already produced pasre eutomers, the N
majority of the drugs are racemmixtures. Thus, the

Nu

problem of synthesizing aryloxypropanolaminess At different substitution paths the final products
enantiopure or enriched with one of enantiomethave the opposite configuration of the chiradl &om.
compounds is stillurgent. Thus the simultaneous reaction in both directions

results in partial racemization of the targebducts.
With epichlorohydrin (lla, X = CI) and phenoxide
lon as nucleophile~-90% of productlla (Ar = Ph)
originates from attack on G atom [6, 7]. The
presence in the mixture 0f10% of the “normar
product and no means to block the nucleophilic sub-

The main industrial production process of
racemicf-adrenoblockaders consists in preparation o
glycidyl aryl ethersll from epichlorohydrin followed
by opening of the oxirangng by primaryamine[4].

Scheme 1. o :
stitution at the & atom prevent production along
0 c A0 0 OAr RNH, Scheme 1 final products of high enantiomeric excess
Vs Rl Vi DA rac-1 without additional purification evefrom enantiopure
rac-11 compoundllla .
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Scheme 3.
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The presence in the molecules of epoxypropanesric cis- and trans-dioxathiolanesV, but the separa-
[ll better leaving groups than Chakes possible a tion of the mixture was not required for the following
predominant nucleophilic substitution at &om. For  reactions.

instance, the reactiobetween enantiopure glycidyl Within the framework of the scheme under con-

tosylate (llb, X = p-CH3CsH,SO;) and various sideration the aromatic fragment can be introduced in

phenols in alkali medium afforded ethett with o » o
predominantly conserved configuration; however, thetWO ways;: firstly, by nucleophilic substitution of

: . . . . chlorine in sulfitesV by aryloxide anions. The
enantiomeric purity of the final products varied : :
within a wide rangd8]. A single direction of reaction process was previously regarded as . proceeding

. : . : abnormally and resulting in symmetrical 5-aryloxy-
and high enantiomeric purity of etherd was . .
achieve% ot the Laars gl';ci dgl wiflatetil¢, X = L:3.2-dioxathiolanes [12, 10]. Weemonstrated that
CF,SO,) and nitrobenzenesulfonatesid ’X _ this statement arose from the erroneous treatment of
mlSIO C.H,SO) [6-8] but the scaling’ of the the experimental data, and in the apratavents the
26 4 3 . ; - _racemic sulfitesv reacted with phenoxide anion giv-
processes is prevented by the high price of the actlva{- rise to 4-phenoxymethyl-1,3,2-dioxathiolanes

ing reagents and an additional stage of preparation Orgc-VIla [13]. The enantiomerically enriched

chloromethylsulfites (8)-V under these conditions
give (4R)-aryloxymethylsulfites with the same

compounddlic, d from the enantiomerically enrich-
ed glycidol. Thus the alternative routes to aryloxy-
propanolamines are still required that should within

a unified synthetic operations sequence ensurgnantlomenc ratio as in the initial pdact. It was

. . . hown by examples of reactions with 1-naphthol
production of a set of compounds with desired con- N Y ] PO
figurations by variation of a limited number of (Vb ) and 4-(N-morpholino)-3-hydroxy-1,2,5-thia

parameters{9). diazole Vllic ) [14]. In this study the generalality of
the process was confirmed by preparation of sulfite
In the present research was investigated theac-VIid from dioxathiolanerac-V and 2-allylphenol
possibility of application to this problem of cyclic (Vvilid ) in toluene. An alternative approach to aryl-
sulfites, epoxy-like compounds that were extensively oxymethylsulfitesVIl consists in the reverseorder
studied recently[10]. As a startingcompound we of reactions: first phenols aradded toglycidol, and
selected glycidol I/) that is relatively cheap in the then the arising diols are treated with SQCIt is
enantioenriched state and available both on laboratorknown that direct reaction between glycidol and
and industrial scal¢5]. The general sequence of gly- phenols is slow and affords a mixture of 3-aryloxy-
cidol (IV) conversions into aryloxypropanolamine  propane-1,2,-diols\(I) with their structural isomers
is presented in Scheme 3. 2-aryloxypropane-1,3-diols[6]. However in the

The preparation of 4-chloromethyl-1,3,2-dioxathio-Presence of such catalysts as Ti(OAIK)5], Alk;N
lane 2-oxides \{) by direct treating glycidol with [16], or CsF [8] theaddition of ArOH occurs regio-
thionyl chloride we developed previous[gt1]. The Selectively providing the desired isomevs. In our
process did not require any auxiliary reagents, angtudy we followed the suggestions frd6] and used
the yield of compoundV approached90%. From EN as a catalyst for phenols addition to glycidgl.
glycidol (9-IV dioxathiolane (&)-V formed with At first we used racemic glycidol for the main
conservation of the enantiomeric composition of theproblem here was the regioselectivity of addition. The
initial glycidol. The pyramidal structure of trico- data obtained with a series of phenols are given in
ordinate sulfur atom led to formation of diastereom-Table 1. All diols Vla-o thus obtained had in the
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Table 1. Yields, boiling (melting)points of reaction productsom rac-glycidol and phenols

0\7\/0H + Ao —BN Aro\/s\/OH

rac-IV VilIa-o rac-VIa—o

_ I 0, bp' OC o o
rac-VI Ar Yield, % (b, mm  Hg) mp, °C Publ. mp, °C
Via Ph 70 105-110 (0.03) 51-53 54.8 [22, p.589]
Vib 1-Naphthyl 91 - 99-101 99 [22, p. 4214]
Vic 5-Morpholino-2,1,3- 30 89-91 -

thiadiazolyl-4

Vid 2-AllylC H, 77 145-147 (0.01) 43-44 -
Vie 3-MeOGH, 74 148-150 (0.05) 70-71 73.0-73.5 [22, p.5671]
VIf 4-MeCH, 63 73-74 73-74
Vig 4-MeOGH, 60 82-83 80.5-81.5 [22, p.5736]
Vih 4-BrCH, 71 80-81 84-85 [22, p. 1049]
Vli 4-1CH, 72 99-101
Vij 4-t-BuCH, 73 84-86 83-84 [22, p. 3302]
Vik 4-NO,C,H, 50 150-155 (0.05) 58 [23]
Vi 2,4-CLCH, 33 81-82 81-82 [22, p. 895]
Vim 2,4,6-MegCH, 69 149-153 (0.05) 58-60 60-62 [22, p. 3255]
Vin 2,6-Me-4-CICH, 62 140-143 (0.05) 63-64 64.5-65.0 [22, p. 3122]
Vlio 2,6-Me-4-BrCH, 55 178-180 (0.05) 62-63 -

Table 2. Characteristics of enantio-enriched 3-aryloxypropane-1,2-di§jgMla-d, g)

Compd. no. mp, °C Publ. mp, °C [o] 2 Publ. []%
(9-(Via) 63-64 62.564.5 [8] | 9.1 € 1.7, 95% EtOH) 9.5 (c 0.5, MeOH) [8]
(9-(VIb) 111-113 110-112 [19], | 7.5 € 1.0, MeOH) 7.6 € 1.0, MeOH) [19]

112.4 [16]
(9-(Vic) 118-120 - 18.2 € 0.9, 95% EtOH) -
(9-(VId) 47-49 - 2.1 (c 2.8, EtOH) -
(9-(VIg) 79-80 80.0" [16] 7.4 € 1.3, MeOH) 7.9 € 1.0, EtOH) [24]

& For (R)-enantiomer.

13C NMR spectra a characteristic group of signals The yields in Table 1 correspond to the isolated
belonging to nonsymmetrically substituted fragmentinal reaction product and also reflect the difficulty of
ArOCH, CH.CH,OH at & 63.2t0.8 (CH,OH), its purification (of crystallizatioretc.). Still it should
69.8+:1.3 (ArOCH,) and 70.10.8 ppm (CHOH). be noted that in general the yields are regularly smal-
The symmetrically substituted 2-phenoxypropane-1,3ter for phenols with electron-withdrawing substituents
diol, isomer of diolVla, we previously obtained by (VIIlk, | ), and also for the hydroxy derivative of the
indirect procedure [13]. Thisompound is character- =-electrons-deficient1.2.5-thiadiazoMl(lc ). In these
ized by the following signals in the aliphatgart of and similarcases the opening of the epopigg occurs
the 13C NMR spectrum:8 78.85 (PhOCH) and slowly, requwes higher temperature, ascompanied
61.97 ppm (CIjOHz Therefore the lack of signals at by tarring and is not complete. As a result tfieal

8> 75 ppm in the®™>C NMR spectra of compounds products contain the initial compounds iaspurities.
Vla-o0 evidences that all the studied phenols added’hus on the preparative scale this reaction should be
regioselectively to glycidol under conditions de-recommended for phenols with donor substituents
scribed. since diolsVI obtained therefrom easily crystallize.
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The latter factor is especially important in the syn-more than 10 ppm from the average values. There-
thesis of enantioenriched 3-aryloxypropane-1,2-diolsvith the signals of the remaining unit in the three-
for crystallization as a rule increases theirfeetor.  carbon fragment of aryloxymethylsulfite, endocyclic
The initial glycidol @ of ee90.1% weprepared by CH, (71.68 ppm), andilso the signals of dioxathio-
enantioselective epoxidation of allyl alcohol by lane oxidetransVilc (77.77, 68.26, and 69.08 in the
Sharpless method17]. The reactions ofglycidol same sequence as fais-Vlic) correspond to the
(S9-(IV) with phenolsVilla -d, g were carried out generalregularity. Theupfield shift of signals from
under the conditions developed faac-glycidol. The two carbons nearest to the substituent is apparently
characteristics of compoundéla-d, g are given in  due to magnetically anisotropic effect &f2,5-thia-
Table 2. diazolering in certain conformatiorspecific for the

The conversion of diol¥I into sulfitesVIl occurs C!SISOME.

virtually quantitatively by treating them with an  The final stage of the synthesis for aryloxy-
equivalent amount of SO¢Ilin CH,CI, at cooling. propanolamined from sulfites VIl by direct treat-
As a rule there was nmeed to bind the liberating ment with primaryamines for racemic compounds is
HCI, andthus we added EN to the reaction mixture described in a patertL8]. The same procedure was
only with morpholino-containing diolVic. applied to preparation of enantio-enrichBehdreno-
blockaders, ($)-propanolol §-(Ilb, R = i-Pr) [19,
11, 14] and §-thymolol (9-(Ic, R = t-Bu) [14]. We
prepared the same products and also anere

Sulfites VIl prepared by different procedurbave
somewhat dissimilar diastereomeric compositioa,
unlike ratio ofcis- andtransisomers. Diastereomeric i .
composition of the final aryloxymethyl derivatives Practically importantB-adrenoblockader, alprenolol
obtained from a mixture ofis- and transdioxathio-  (Id, R = i-Pr), in theenantio-enrichedtate,follow-
lanesV is close to that of initial compounds, 1:1. N9 the sequence of transformatiods 2, 3 from
The reaction of SOGIwith diols also in general is Scheme 3. Thearget product 9-Id was isolated in
not stereoselective and affords commonly a mixture/ 3% Yield at boiling sulfite (R)-VIld with excess
of cis and trans-aryloxymethylsulfites, thetrans  1-PrNH, in DMF. The configuration of compound
isomer a little prevailing. Aspecial case presents (9-(Id) first of all simply follows from thesuccession

-bromophenoxy _derivativeac-Vilh . According to 9-(1V) - (9-(VId) - (4R)-(Vlid) — (S-(1d).

H and *3C NMR spectra, already in the product Besides the sign-§ of the specific rotation of our
separated from the reaction mixture the ratigrahs ~ (S-Id sample coincides with the sign of)(ld, that

to cis-isomer is over 20:1. After a single recrystal- has been obtaineftom the levorotatory alprenolol
lization diol transVIh was separated as virtually salt with L-(+)-tartaric acid [20]. In its turnsaltId
individual compound. The diastereomeric composi-was subjected to X-ray diffraction analyg1], and
tion of the aryloxymethylsulfites apparently is not the comparison of the relative alprenolol configura-
important for further transformations. However wetion in this crystal with the authentic configuration of
wished to mention the exclusive and not yet underthe natural R R)-tartaric acid allowed assignment to
standable diastereoselectivity in a reaction trivial inalprenolol the configuration§j-Id.

all the other respects. We can state in conclusion that we developed a
Apart of the signals of aromatic moieties theWorking scheme of transitioffom the enantio-enrich-

13C NMR spectra of all sulfite3/Il obtained by us €d glycidol through cyclic sulfites to various aryl-
havesimilar characteristics. The signals of endocyclicoxypropanolamines, in particular top-adreno-
CH carbon appear in the range #8.5 and 80.2  blockaders. Thehoice of succession of the chemical
0.7 ppm for trans and cis-isomers respectively. operations is defined by the physico-chemical features
Endocyclic CH atom gives signals a69.0+1.1 of the initial hydroxyaromatic compound. In par-
(trang and 79.4:1.6 ppm ¢is). Finally, signals at ticular, with phenols possessing donor substituents a
67.5:1.2 (rans) and 68.31.2 ppm ¢is) belong to sequence“diol-sulfite” may be recommended, and
exocyclic methylene carbon in OGHgroup. Theonly  for electron-deficient aryl- and hetarylhydroxides the
exceptionfrom the general trend is th&C NMR  substitution in chloromethylsulfites seems more
spectrum of the 1,2,5-thiadiazole derivatigis-Viic preferable.

where the chemical shifts of the endocyclic methine——

carbon CH (69.67ppm) and of the carbon in exo- * The authors are grateful to A.V.Pashagin who took part in
cyclic fragment OCH (46.14 ppm) are shifted by  carrying out some parts of trsudy.
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EXPERIMENTAL 1540 (thiadiazole)'H NMR spectrum (60MHz), 8,

ppm (, Hz): 2.82 br.s (2H, OH, 3.27-3.90 m

'H NMR spectra were registered on spectrometer§10H, CH, morph, OCH), 3.90-4.22 m (1H, OCH,

Bruker WM-250, Gemini-200, and Varian T-60 at 4.43 d (2H, OCH, 5.0). °C NMR spectrumg, ppm:

operating frequencie250, 200, and 60 MHz re- 47.40(CHN), 62.42(CHOH), 65.63 (CHOmorph),

spectively, internal referencEMS. *C NMR spectra 69.33(CHO), 71.41(CHO), 149.88(=EN), 153.70
were recorded on Bruker MSL 400 instrument at(=C-OCH,).

100.6 MHz, solvent CDCl;, as internal reference -3-(2-Allenviohenoxv)oropane-1.2-diol )
served the solvent pedi(7.16 ppm). IRspectra were (Vl(ds)) 3\,6(15 ob?aizepd ?n (t)hg)ga?rl?: v(\?ay’ asd o?iat-v(lst)j
measured on spectrophotometer UR-20 from mulls "hsing ©)-glycidol of ee 90%. IR spectrum,v, cn®:
mineral oil. Melting point were determined on 3400 (OH), 1645(C=C) 1595 15601510,(Ar) 14
Boetius heatinglock. TLC was performed oBilufol  \\r spec,trum (ZO(MHz’) S p’pm 0, Hz): 3 15br.s
plates.Optical rotation was measured on Polamat A(2H, OH), 3.40 d (2H,—C5H’2Ar, 6.07), 3'683.85 m

polarimeter. and 3.954.15m(together 5H, CI®, CH,OH), 4.85d

rac-3-Aryloxypropane-1,2-diols VI. A mixture of  (16.8) and 4.87 d (9.4jtogether 2H, =CH), 5.69-
4 g (54 mmol) of glycidol, 0.5 g (5 mmol) of g, 5,93 m (1H, =CH, 6.60-7.08 m (4H, H arom).
54 mmol of an appropriate phenol, and 10 ml of “"C NMR spectrum,s, ppm: 34.58 (Ei,-CH=),
anhydrous ethanol was refluxed for2h. On cooling 63.87 (OCH), 69.38 (OCH), 70.78 (CH), 111.82
the separated crystals of diollb, ¢, f-j, | were (CH=CHy), 115.30 (CH=CH,), 121.27 (G,-H),
filtered off and recrystallized from ethanol. Diols 127.54 (G,-H), 128.73 {s0-C,,0), 130.20 (G,-H),
Vla, d, e, k, m-o were isolated by vacuum distilla- 137.27 (G,-H), 156.34 {s0-C,-O).

tion. Diols Vla, e, m-o crystallized on standing. The  4-Aryloxymethyl-1, 3, 2-dioxathiolane 2-oxides.
yields, boiling and melting points of the racemic diols Method A. 4-(2-Allyphenoxymethyl)-1,3,2-dioxathio-
are listed in Table 1. For enantioenriched diols prefane 2-oxide YIld). To a suspension 00.24 g
pared in a similar way the melting temperature anq10 mmol) of sodium hydride in 2 ml of toluene was
optical rotation are presented in Table 2. added aroom temperaturevhile stirring a solution of

2.1 1 o } 1.34 g (10mmol) of o-allylphenol in 2 ml of toluene.
(9)-3-(1-Naphthyloxy)propane-1,2-diol §)-(VIb) . . .

was obtained similarly usingS-glycidol of ee 90%, | he mixture was boiled for 3tin, and to théormed
reaction time 1 h, the substance crystallized as soof0!0rless paste was added a solution D66 g
as the reaction mixture cooled. IR spectrumcnL: 10 mmol) of diastereomer mixture of 4-chloro-

3300,3220(10H), 3060 (Harom), 1620,1590, 1580, methyl'l,3,2'dloxath|0|ane 2'0X|deVI in 5 ml of
1510 (Ar). H NMR spectrum (60 MHz),5, ppm toluene. Then the mixture was stirred taating for

(3, Hz): 2.63br.s (2H, HD), 3.88 d (2H, CHO, 1 h. The sep_arated preci_pi'_tate was filterefd, _the
6.0), 4.164.33 m (3H, CHO, CHO); 6.88 d.d (1H, solvent from filtrate was distilleaff, and theresidue
7_0, 30), 7.16-7.57 m (4H), 7.667.93 m (1H), was vacuum-distilled. We |SO|'ated 0.8 g O:f 4-(2-a”y|'
8.05-8.26 m(1H) (all naphthyl)*C NMR spectrum, ~Phenoxymethyl)-1,3,2-dioxathiolane - 2-oxidé/Id )
5, ppm: 63.77 (CHOH), 69.28(0CH,), 70.56 (CH); as a mixture otis- andtran5|some_rls, bp 123127C
105.09, 120.84, 121.52, 125.26, 125.46, 125.650:05 mm Hg). IR spectrumy, cm = 1645(C=C),
126.37, 127.49, 134.48, 154.0thaphthyl). (Cf. 1393 (Ar), 980, 1060 (GO, S-0), 1220(S=0).
spectral data in[19]). H NMR spectrum (200MHz), &, ppm (, Hz): 3.41
br.d (2H, CHAr, 6.4); 3.934.15 m, 4.254.45 m,
(S)-3-[4-(N-Morpholino)-1,2,5-thiadiazolyloxy]-  4.49-4.58 m and 4.624.93 m[together4.4H, OCH,
propane-1,2-diol §)-(VIc). A mixture of 1.3 g (cis,trang, OCH (is)]; 5.01-5.19 m (2H, =CH),
(17 mmol) of ©-glycidol of ee90%, 0.5 g of E{N,  5.22-5.35 m [0.6H, CHOtfans)], 5.90-6.11 m (1H,
3.1 g (12 mmol) of 3-hydroxy-4M-morpholino)- CH=); 6.82-6.90 m (H arom), 6.927.05 m (1H,
1,2,5-thiadiazole, and 10 ml @fthanol was heated at H arom) and7.20-7.32 m (2H, H arom)**C NMR
reflux for 8 h. On completion of the reaction the spectrum,s, ppm: 33.85 and 33.87 (CHi 66.19
mixture was cooled, the ethanol was distillef. The [CH,O (cis)], 67.37 [CHO (cis)], 68.21 [CH,O
brown substance obtained was ground in successidirans)], 68.88 [CH,O (trans)], 77.79 [CHO {rans)],
with dichloromethane and carbon tetrachloride, and79.82[CHO ¢is)], 110.95 and 111.1(CH=),115.05
the separated precipitate was recrystallized fromand 115.10=CH,), 121.21 and 121.24, 127.06 and
ethanol to afford colorless crystals of propanediol127.07, 128.39 and 128.40, 129.79 and 129.83,
(9-Vic. IR spectrum,v, cn:: 3400, 3270 (OH), 138.36 and 138.47, 155.17 and 155.18 (Ar).
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Method B. (R)-4-(2-Allyphenoxymethyl)-1,3,2-
dioxathiolane 2-oxide (R)-(VIld). To a stirredsolu-
tion of 2.08 g (10mmol) of (§-3-(2-allylphenoxy)-
propane-1,2,-diol §-(VId) in 10 ml of dichloro-
methane was added within 15 min dropwise-20°C
1.19 g (10 mmol) of thionyl chloride in 5 ml of
dichloromethane. The stirring wa®ntinued for 1 h,
then the solvent was distilled off; an isomeric mixture
of (R)-4-(2-allyphenoxymethyl)-1,3,2-dioxathiolane
2-oxides YIld ) was obtained in quantitatiwaeld.

(4R)-4-[(4-Morpholino-1,2,5-thiadiazol-3-yl)oxy-
methyl]-1,3,2-dioxathiolane 2-oxides (R)-(Vlic)
were prepared similarly to sulfites R#VIId along
method B using 2 equiv of triethylamine for binding
HCI. Yield 75%. Thespectral characteristics are the
same as published ifl4].

(4R)-4-Naphthyloxymethyl-1, 3, 2-dioxathiolane
2-oxides (R)-(VIIb) were prepared as a mixture of
diastereomers similarly to sulfites R+VIld along
method B in quantitativgield. Thespectra pattern is

identical to superimposed spectra of individual iso-

mers published in[14].

trans-4-(4-bromophenyloxymethyl)-1, 3, 2-di-
oxathiolane 2-oxides tfans)-(VIIh) were prepared
similarly from rac-3-(4-bromophenyloxy)propane-
1,2-diol (VIh) and thionyl chloride along method B.

From the reaction mixture separated the trans-dia- 4

stereomer (yield8%0, mp 108101°C. IR spectrum,
v, cmt 1595 (Ar), 975, 1050 (GO, S-0), 1227
(S= O) 3C NMR spectrumg, ppm: 66.90 (OCH),
68.72 (OCH), 77.76 (CH); 114.20, 116.55, 132.58,
157.13 (Ar).

(S)-1-(2-(Allylphenoxy)-3-isopropylamino-2-
propanol [(S)-alprenol (S)-(Id)]. A mixture of 0.4 g
(0.075 mmol) of dioxathiolanes @&-VIid, 1.6 g
(27 mmol) ofi-PrNH,, and 6 ml of DMF was heated
to 60-70°C for ~45 h. On completion of reaction the
mixture was washed with 20 ml of 1 N NaOH water

solution, and the product was extracted into ethyl

acetate (60 ml). The extract was dried with
MgSQ,, the solvent was removed in a vacuum.
(9-alprenol was |solated ashmse, @] -14.1 € 3.8,

EtOH) {publ.: ]2’ -15.2 (4%, EtOH) [20]}.

(S)-3-Isopropylamino-1-(naphthyl-1-oxy)-2-
propanol [(S)-propanolol (S)-(Ib)] was prepared in a
similar way. Theresidue after removing ethyl acetate
was dissolved inether, and dry HCl wagassed
through the solution. The precipitate was filtereid.
We isolated (S)-propanolol hoydrochloride in 80%
yield, mp 193194C. [u]3 —24.5 c 1.0,
EtOH) {publ.: mp 194196°C, [o]Z’ -25.1 ¢ 1.05,
EtOH) [25]}.

BREDIKHINA et al.

(S)-1-(tert-Butylamino)-3-[(4-morpholino-1,2,5-
thiadiazol-3-yl)oxy]-2-propanol [(S)-thymolol (S)-
(Ic)] was synthesized similarly from dioxathiolanes
(4R)-(Vlic) and t-BuNH,. The reaction product was
characterized as hemlmaleate yi€d8%, mp 197
198°C (from ethanol), (Ec] -7.0 € 5, 1 N HCI)

{publ.: mp 198-199°C, [oc] -7.5 (€ 20, 1 N HCI)
[26]}.
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