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Abstract - The synthesis of 3-(1,3,4-oxddiarol-2-yl)phenoxypropdnoldmineS 
3 is described. including the endntioselect\ve syntheses of - and f-k. 

TFe compounds 3 are of interest ds dntihypertensives with d specfficql- 
receptor-blocki-ng dction. 

The VdSOdildtdtiOn nedidted by al-receptor blockade hds been utilizeci for some time f0 tredt 

hypertension. However, the older a-receptor dntdgonfsts hdd very pronounced side effects such 1s 

reflex tdchytdrdid and OrthOstdtiC dysreguldtfon. These were caused by the unspecific a-receptor 

blockade. which involved presyndptic a2-receptors. 

hewer a-receptor antagonists such ds prdzosln (1) or urdpldil (2) Selectively block a]-reCeP- 

tOrS dnd thus hdve COnSidOtdbly fewer side effects. 

0 

Ue hdve also been workrnq on the developrent of selective al-synpdtholytics. dnd hdve found. in 

the 3-(1.3.4-oxddidzol-2-yl)-phenoxypropdnoldmines 1, d new class of compounds which hdve this type 

of dction dnd whose synthesis is described here.10 

This article is dedicated to Professor Edward C. Tdylor on the OCCdSfOn of his 65th birthday. 
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tlethyl 3-hydroxybenrodte (2) is treated with hydrdrine hydrate in methanol to give the benzohydra- 

zide 5 in good yield. Hertin with orthocarboxylatesl effects the ring closure to the 1.3.4-oxadia- 

zole 5. The lowr orthocrrboxylates were used as solvents. &weds the reaction with the less 

readily dccessible orthoesters of higher cdrboxylic acids wds preferably carried out in propanol. 

The 2.3-epoxypropoxybenzene 7 uas synthesized by converting 5 with sodium hydride in CM0 or D(c 

into the phenolate, which wds condensed with epibromohydrin. Thfs method hds the advantage over the 

reaction with potassium carbonate ds base In acetone that only stoich!ometrlc amounts dre required 

of epibromohydrin. whmlch Is highly toxic. The ring opening of the rpoxlde 7 by hedting with dmlnes 

in ethanol or isopropdnol 9lves 9ood yields of the desired phenoxypropdnoldmines Wk. 

The compounds k-t have the 3-amino-Z-hydrOxyprOpOxy side-chdln which is ChdrdCterlStiC of 

H-receptor dntd9OnlStS. but they hdve no R-sympdtholytic dctlvlty, this being attributable to the 

dromdtlc and amine substitution which is unruitdble for the ldtter type of action. R-Sympdtholytic 

activity is chiefly found in ortho-substituted phenoxypropdnoldmines8, whereas a -sympdtholytic 

properties dre particularly marked in compounds 3 with metd-SubStituttOn. 

The 3-amino-?-hydroxypropoxy side-chain hdS d CefItW Of dSymtry dt CdrbOn dtOtTI 2. Of the two 

resulting endntiomeric ortho-substitute4 R-blockers. only the (z)-antipode hdS R-sypdtholytic 

dCtivlty9. In order to establish whether the al-dntdgonlstic activity of the oxddidzoles Adepends 

in d Slmildr ndnner on the absolute COnfigurdtiOn Of the molecule. we synthesized the two endntio- 

rws of 2. 

Since d nutier of C-3 synthons are now available in the form of pure endntlomers2. It 1s easier 

to Obtdjn stereoisomers of 3-amino-2-hydroxypropoxybenlencs on the 1dbOrdtOry scale by StereOSpeCl- 

flc synthesfs thdn by racemate resolutfon. 

The Chlrdl C-3 synthon which we used wds glycidol (g). both endntlOmerS of which cdn be prepared 

frOf-I dllyl alcohol by ShdrpleSS Oxiddt(On3. (RI-Clycidol CdIl dlS0 be Obtdined from IIIdnn~tO14. dnd 

(s)-glycidol Cdn be Obtdintd by hydrolysis of (I)-glycidyl butyrdtes. 

To syntheslre (S)-3r (Scheme 2). (It)-8 uds converted into (A)-trifluorcnneth4nesulphonylglyfdol~ -- 

((z)-?). The Phenolate Of fi WdS pripdred with sodium hydride in THF dnd wds tredted with (2)-z dt 

roar temperature of give (S)-7b. - 

HO 3(\ 
(cFp,@ 

CHZClZlPy cF3s020 7 B 
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H 

Scheme 2 Synthesis of (S)-7b dnd (f)-k -- -- 
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Scheme 3 Synthesis of (R)-lb and (R)-3r -- - 

(R)-E was prepared from 6b and (5)-8_ by a ftitsunobu 

T 
reaction using trlphenylphosphine/diethyl 

azodicarboxylate (Scheme 3) . The enantiomers of 2 obtained by both methods hdd dn optlcdt pur?ty 

>9S S. This was established by 1~ NW spectroscopy. Addition of IO equivalents of (5)-l-(9- 

anthryl)-2.2.2-trlfluoroethanol to a solution of the substance in chloroform resulted in the OCH) 

singlet in the spectrum of (R,f)-3a being split sufficiently to allow separate integration. - 

Examination of the OL-sympatholytlc activities of the two enantiomers showed no difference. 

Compound & in the form of the fumarate of the racenate. which has the generic name nesapidll. is 
undergoing detdlled pharmacoLogfcsl testing by Knoll AC. Ludwlgshdfen. FRC. The results of the 

phdn%SCOlOgical investigations of this class of substances will be reported elsewhere. 

EXPERIHENTAL PART 

The nrltlng points were determined usfng a Buchi apparatus and dre uncorrected. The NtR spectra 

were recorded with a Varidn XL 100 or Perkln-Elmer R 24 (tetrsmethylsflane as internal standard). 

3-(1.3,4-Oxadiazol-2-yl)phenol (k) 

90 g (0.6 nk~l) 3-hydroxybenzohydrazide and 355.2 g (2.4 nol) trlethyl orthoformate are refluxed for 

22 hours. Excess orthoformate 1s removed by dtstlllatlon. and the solid residue 4s recrystallized 

from ethanol. YLeld 83 g (86%) colorless crystals. n.p. 215 - 216OC. 

3-(5-flcthyl-1.3.4-oxadlazol-2-yl)phenol (6b) 

1s prepared in analogy to 6r with dn exczs of triethyl orthoacetate. Yield 94 g (89% 

crystals. m.p. 174 - lISoC.- 

3-(5-t-Butyl-1.3.4-oxadiarol-2-yl)pheno~ (&) 

is prepdred in analogy to 6r with equimolar amounts of triethyl orthopivalate In 250 ml - 
Vield 31 g (24%) colourless crystals. m.p. 148 - 1490C. 

) colourless 

n-propdnol . 

2.3-Epoxypropoxy-3-(I,),)-oxadiazol-t-yljbenzene (&) 

1.6 q of d 5% suspension of sodium hydride fn liquid paraffin (36 mnol) is suspended in 5C 1-1 

anhydrous Ot450. and 5.8 g (36 nvwl) of g. dissolved in 50 ml OttSO. Is added dropwrse. Then 5 9 

(36 xsnol) epibromohydrln is added dropwise. dnd the mixture is strrred at room temp. for 7 h. 

The solvent is removed by distillation in vacua. the residue IS added to 500 ml brfne. and the 

mixture is extracted by shaking several times with methylene chloride or diethyl ether. The 

combined organic phases are dried over ha2504 and concentrated. The solId residue is recrystallized 

from toluene/hexane. Yield 4.2 g (53%) colourless crystals. m.p. 80 - 820C. - 1~ http (COCl3): 8.7 

(5. 1H. oxediazole proton); 7.0 - 8.0 (m, 4H. aromatic protons); 4.0 (dd, lH), 4.35 (dd. 1H). 3.35 

(m, 110. 2.8 (m. 1H). 2.9 (m, 1H) epoxypropyl protons. 

2,3-Epoxypropoxy-3-(5-npthyl-~,3,4-oxadidzol-2-yl)benrene (2) 

is prepared in analogy to 7r. Yield 5.7 g (69r) colourless crystals. m.p. 56OC. - 
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2.3-Epoxypropoxy-3-(5-butyl-1.3.4-oxadlazol-2-yl)bcnzcnc (7~) - 
is prepared in analogy to B. Yield 7.7 g (78%) pale yellow 011. 

1-(3-(5-~thyl-1.3.4-oxadl~ol-2-yl)phcnoxy]-3-[4-(2-lrthoxypkcnyl)-l-plpcra~lnyl]-2-pro~no1 (k) - 
7.6 g (33 naol] 2 and 6.4 g (33 -1) 2-nthoxyphenylplperazlnr in 50 ml ethanol are stirred under 

reflux for 17 h. The solvent is removed In a rotary evaporator, the oily resfdue 1s taken up In 

mcthylene chloride. and the solution Is washed with uater. dried over Ma2504 and concentrated. The 

oily residue Is either crystallized directly or the hydrochloride Is prectp(tated fra ethanol/ 

dfethyl ether with ethereal hydrochloric acid, washed with lsopropanol and dried at 8OoC In vacua. 

Yield 11.2 g (68%) colourless crystals, m.p. 205 - 206oC. Analysis: calculated for C23h28N404' 

2HCl (497). C 55.5; H 6.1; N 11.3; Cl 14.3; found: C 55.4; H 6.2; N 11.4; Cl 14.01. 

The following are obtained In analogy to &: 

1-[3-(5-~thyl-l.3.4-oxrdlazol-2-yl)phcnoxy~-~[4-(2-rtLoxyphcnyl)-l-pfpcrazlnyl]-2-propanol (3b) 

Yfeld 14.6 g (87s) co]our]ess CryStalS. m.p. 200 - ZOZ’%. Analyrfr: calculated for C#X))IIO)* 

2HCl (511). C 56.4; H 6.3; N 11.0; Cl 13.9; found: C 56.3; H 6.3; N 11.1; Cl 13.8S. 

1-I3-(5-~thyl-1.3.4-oxadlazol-2-yl]phenoxy]-3-~4-(3-mcthoxyphcnyl]-l-plperazinyl]-2-propanol (3~) 

Yield 10.1 g (72%) colourless crystals from ethanol. m.p. 125 - 127oC. Analysis: calculatedfor 

C23H28N404 (424). C 65.1; H 6.6; N 13.2; found: c 64.9; H 6.6; N 13.3%. 

1-[3-(5-~thyl-1.3.4-oxadlazol-2-yl)phenoxy]-3-~4-(2-chloropheny1)-l-plperarinyl]-2-propanol (.M) 

Yield lt.5 g (73s) colourless crystals, m.p. 216 - 2180C. Analysfs: calculated for C22H25N4GCl. 

H20 (519.9). C 50.6; H 5.6; N 10.8; Cl 20.5; found: C 49.7; H 6.5; N 11.0; Cl 20.8s. 

1-~3-~5-~thyl-1.3,4-oxadia~ol-2-yl)phenoxy]-3-~4-(4-mthoxyphcnyl)-l-plpcrazinyl)-2-propanol (&) 

Yield 9.9 g (71'1) colourless crystals. m.p. 166 - 168oC from ethanol. Analysis: calculated for 

C23H28N404 (424.5). C 65.1; H 6.6; N 13.2; found: C 65.1; H 6.6; N 13.5X. 

1-I3-~5-f~thyl-1.3,4-oxadiazol-2-yl]phenoxy]-3-(4-~2.6-dlmthylphCnyl]-l-pipcrazinyl]-2-propanol 

(f] 
Yield 12.3 g (81%) colourless crystals, m.p. 187 - 188oc. Analysis: CslCUlattd for C24HJON,,OJ.HCl 

(459). C 62.8; H 6.8; N 12.2; Cl 7.8; found: C 62.6; H 6.7; N 12.2; Cl 8.5s. 

1-[3-(5-Mcthyl-1.3,4-oxadiazol-2-y~]phenoxy]-3-~4-~3.5-dimethoxybenzy~]-l-p~pcrarlnyl]-2-propanol 

(a] 
Yield 10.5 g (59%) colourless crystals. m.p. 198 - 199oC. Analysis: Calculated for C25H32N405. 

2HCl (541.5). C 55.5; H 6.3; h 10.3; Cl 13.2; found: C 54.7; H 6.6; N 10.1; Cl 13.3%. 

1-~3-(1.3.4-Oxadiazol-2-yl)phenoxy]-3-(4-(2-mthoxyphenyl)-l-plperazlnyl]-2-propanol (g) 

Yield 3.6 g (22%) colourless crystals, m.p. 208 - 2lOoC. Analysis: ca)cu)sted for C22HxN&’ 

1.5 HC).l.5 u20 (492). C 53.7; H 6.2: N 11.4; found: C 53.2; H 6.5: N 11.0%. 

1-[3-(1.3.4-0xadlazol-2-yl]phenoxy]-3-~4-phenyl-l-pl~razlnyl)-2-propanol (3~) 

Yield 10.9 g (87s) colourless crystals, m.p. 136 - 1380C from Isopropanol. zalysis: calculated for 

C21H24N403 (380.5). C 66.3; H 6.3; N 14.7; found: C 66.1; H 6.5; N 14.6%. 

1-I3-(5-t-8utyl-1.3.4-oxadlazol-2-yl)phenoxy]-3-[4-(2-mthoxypheny1~-l-plpcrazinyl]-2-propanol (a) 

Yield 11.4 g (67%) colourless crystals, m.p. 202 - 204OC. Analysis: C 55.9; H 6.7; N 10.2; Cl 15.7; 

found: C 55.9; H 6.8; N 10.4; Cl 15.0%. 

1-[3-(5-t-8utyl-1,3.4-oxadlazol-2-yl]phenoxy]-3-[4-(4-fluorophenyl)-l-plpcrarinyl]-2-propanol (3k) 

Yield 3.7 g (21s) colourless crystals, m.p. 188 - 19OoC. Analysis: calculated for C25H31Nz3. 

2HC1.0.5 H20 (536.5). C 55.9; H 6.3; 11 10.4; Cl 13.3; found: C 56.1; H 6.4; N 10.5; Cl 14.11. 
~S)-2,3-Epoxypropoxy-3-(5-mthyl-1.3.4-oxadlszol-2-yl)knrene ((f)-7b) -- 
A solution of 2.50 g (14.5 nnol) 5 In 10 ml THF was added dropwise at room temp. to a suspension of 

0.37 g (15 nxnol) Nati in 50 ml THF. After stirring for 30 min. 3.0 g (14.5 nwl] 2, dissolved in a 

little THF, was added, and the mixture was stirred overnight and then poured onto Ice, and the mlx- 

ture was extracted with ethyl acetate. The organic phase was washed twice with 1N NaOH and once 

with water. and dried Over Na2SOq. Removal of the solvent fi vacua resulted in 3.2 g crude (S)-7b. -- 
- The (I]-2 synthesized from thfs had an optical rotation [=Ff l 11.50 (c - 1.23. CHJOH). 

~R)-2.3-Epoxypropoxy-3-(5-nsthyl-1.3.4-oxadlazol-2-yl)bcnzene ((t)-2) 

9.9 9 (56 ~1) 5 and 5.0 g (67 nsnol] (S)-8 and 17.6 g (67 nnol] triphenylphosphine were mixed In 
100 ml THF and. title cooling In !ce. lly7 9 (67 mnol] diethyl azodlcarboxylate was added. The mlx- 
ture was stirred at roan tanp. overnight, the solvent was removed by distillation. the residue was 
taken up in ether, and the solution was filtered. The filtrate was concentrated to crystallization. 

and the crystals were filtered off with suction and dried. 5.8 g crude (R)-7b rys obtained. - The -- 
(R]-3a prepared from this had an optical rotation [a];3 of -11.60 (c = 1.24. CHJOH). -- 
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