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Abstract ----- (Sl-(-I-Befunolol.HC1 (Sl-(-)-(l-) was synthesized vla 

(S)-(+l-2-acetyl-7-(2,3-epoxypropoxy)benzofuan (51 which was pre- 
pared by redox dehydratlve condensation of 2-acetyl-7-hydroxybenza- 

furan (3) and (Rl-glycidol (5). 

Befunolol.HC1, 2-acetyl-7-(2-hydroxy-3-isopropylamin0pr0p0~ylben~of~rlan hydrochloride 

(A), is a potent R-adrenerglc blocking agent ( R-blocker l1  and its n-blocklng actl- 

Vity resides mainly in one of the enantlomers, levorotatory hydr~chlorlde.~ Previ- 

ously we have reported the resolution of racemic 1 and the absolute configuration 
of the obtainable enant~omers.~ In the present paper, we wish to report an effic~ent 

synthesis af the biologically more active (S)-isomer of Ausing D-mannltol (2 .  
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In synthesizing the optically active B-blockers, there are two major problems as 

follows; a) preparation of three carbon chiral units; b) lntroductlon of them into 

aryl compounds. While the former has been variously d e ~ i s e d , ~  most previous works 

deallng with the latter have been carried out only by means of nucleopnilic substi- 

tutlon Under alkaline condition. On the other hand, it has been clarified by our 

Previous experiment that the nucleophillc substitution of 2-acetyl-7-hydroxybenzo- 

furan (2) wlth electrophiles such as epichlorohydrin under alkaline condition did 
not proceed satisfactorily. Therefore, in order to obtain the key intermediate, 



(S)-(+)-2-acetyl-7-(2.3-epoxypropoxy)benzofuran ( 2 ) .  having high optical purity in 
yield, we tried to introduce the readily available (R)-glycidol (J?) Into 3 

under nearly neutral condition ( Mitsunabu reaction Since such a redox conden- 

sation proceeds high regioselectively, differing from the nucleophilic substitution 

using epichlorohydrln and its  analog^,^ we expected to be able to obtain the desir- 

able 5- in good yield. 

According to McClurels procedure7 and TakanoJs improved procedure,' 1,2,5,6-61-0- 

'isopropylidenemannitol (6) ,' obtained from 2, was converted to 4 in three steps. 
Mitsunobu reaction was carried out by gradually adding of dlethyl azodicarboxylate 

( 20.9 g, 0.12 mol to a solution o f 3  ( 17.6 g, 0.1 ma1 ) ,  4( 8.9 g, 0.12 mol 1 ,  

and tr~phenylphosphine ( 31.4 g, 0.12 mol ) in dry THF ( 150 ml ) wlth stirring 

under a nitrogen atmosphere at 0-10'~. After being stirred at room temperature for 

3 h, the solvent was evaporated and ether ( 100 ml ) was added to the resulting 

mixture. The separated crystals were filtered off and the filtrate was concentrated 

to give a residue, which was purified by sllica gel column chromatograshy ( Merck 

Kieselgel-60 250 g, eluent CH2C12 : n-hexane : ether = 3 : 3 : 1 j to give S i n  

79.7 % yield ( 18.5 g ) ,  mp 74-76'~ ( from MeOH ) ( Found : C, 67.20; H, 5.19. 

CI3Hl2Oq Pequires C, 67.24; H, 5.17 56 1 ;  (dlD t25.9' ( c=1.00, MeOH 1; IR UmX(KBrj 

5 - 
Scheme 1 
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1680 cm-l; NMR ~ ( C D C ~ ~ )  2.59 (3H, s )  , 2.78-3.02 !2H, m) , 3.36-3.58 (lH, m) , 4.11-4.28 

(lH, dd, J = 6 Hz, J = 12 Hz), 4.45-4.62 (lH, dd, J = 4 Hz, J = 12 Hz), 7.03-7.43 (4H, 

m); MS (m/el 232(Mt), 202, 189, 176, 161. 

The epoxide 5, on treatment wlth isoprop~lamine,~~ was converted to ,l- in 80.5 % yield , 

me 151-152% ! from 2-propanol ( Found : C, 58.33; H, 6.57; N, 4.04. C16H21N04.HC1 

requires C, 58.62; H, 6.76; N, 4.27 % ) ;  [dlD -15.5' ! c=1.00, MeOH ) ;  I R Y m X ! K B r )  

3375, 1680 cm-l; NMR 6!D201 1.66 (6H, d, J = 7 Hz), 2.49 !3H, s ) ,  3.44-3.60 !2H, m), 

3.82 (lH, see, J = 7 Hz), 4,;:s (ZH, br d), 4.45-4.72 (lH, m), 6.94-7.25 (3H, m), 7.30 

(lH, s ) :  MS (m/el 291, 276, 247, 176, 161, 102, 72. 

The optical purity of obtained !S)-!-)-A was determined to be >99 ee% by separating 

the diastereoisomers derived from 1 and 2,3,4,6-tetra-0-acetyl-R-D-glucopyr.anosy1 
iSothiocyanate1•‹ by high performance llquld chromatography, followed by comparing the 

two peak areas. 

In conclusion, an efficlent synthesis of (S)-(-1-Lhas been achleved through Mltsu- 

nobu reaction of 2-acetyl-7-hydroxybenzofuran (3) with (R)-glycidol (4), in which 
the hydroxy group of L w a s  almost directly displaced as shcwn in Scheme 2 ! path-a I. 

OUP present procedure is seemed to be applicable to the synthesis of other R-blockers 

f' Et02CN=NC02Et Et0$ /C02Et 

1 - N-N, 
/ 

Ph3P: Ph3P. \ $ Q&,(Me 0 

3 - 
NHCO2Et 
I + O=PPh3 
NHC02Et 

0 

OR 0 

path-a 
path-a: R =  do (5) - 

.o 
path-b: R= 4 

Scheme 2 
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