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SYNTHETIC COMMUNICATIONS, 25(7), 1093-1098 (1995) 

A SHORT SYNTHESIS OF d-SOTALOL 

Patrick Smith, Paul R. Brodfuehrer, John L. Dillon and 
Purushotham Vemishetti* 

Process Exploration Labs-ll 
Bio/Chem Division, 

Bristol-Myers Squibb Company 
P.O. Box 4755, Syracuse, NY 13221 

ABSTRACT: Asymmetric synthesis of d-Sotalol (2) was accomplished by 
chiral homogenous hydrogenation of (4-isopropylaminoacetyl)methane- 
sulfonanilide hydrochloride (1 ). 

Clinical candidate d-Sotalol (2) is a unique molecule which has an acidic 

methanesulfonanilide moiety and has exhibited an interesting class-Ill 

electrophysiological property’ 92 that is effective against ventricular 

arrhythmias. It was prepared in our laboratory by employing the asymmetric 

CBS reduction of (4-chloroacetyl)methanesuIfonaniIide followed by subsequent 

chemical manipulations.3 This technology, however, does not provide practical 

and economical access to  2 due to the modest overall yield, multiple process steps 

and the use of an expensive chiral reagent. As part of our ongoing program, we 

wish t o  report an efficient and short synthesis of d-sotalol using chiral 
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1094 SMITH ET AL. 

homogenous hydrogenation of (4-isopropylaminoacetyl)methanesulfonanilide 

hydrochloride (1 ).4 

Chiral C2-axis bidentate phosphines are the chiral auxiliaries of choice in 

combination with Rh/Ru metal for a number of asymmetric reactionss, such as 

hydrogenation, hydrosilylation, hydroboration, isomerization, and C-C bond 

formation. For the past decade, Noyori6 and Achiwa7 have made significant 

contributions in the field of asymmetric hydrogenation of prochiral ketones and 

its a-substituted ones. Another added advantage of this chiral homogenous 

hydrogenation is that the reagent is needed only in 10-2 to 10-5 mol %. 

A variety of  commercially available chiral phosphine reagents,8 i.e., 

Rh[ (3R,4R-BBDPP)](COD)BF4 (Deguphos), RhC104 [ bicycle( 2.2.1 )hepta- 

2,5-diene][(S,S)-Chirapohos] and in situ prepared RhC12 [(S,S)-DIOP], 

RhCI2[(R)-Prophos], RuC12[(S,S)-Chirapohosl were initially evaluated for 

hydrogenation (1000 PSI) of 1 in methanol in the presence of triethylamine 

with various conditions. All of these reactions provided unwanted I-Sotalol in a 

disappointing enantiomeric excess, 0-9.3%, except RhCIOq[bicyclo(2.2.1)- 

hepta-2,5-diene][(S,S)-Chirapohos], which furnished d-Sotalol (2) in 34.3% 

ee. 

Next, our attention was directed towards chiral BINAP819, which had been 

successfully used in homogenous chiral hydrogenations.6 Results of our study in 

this regard are depicted in the table, and a quantitative yield of the product was 

obtained in all cases. I t  was found that Rh with (R)-BINAP or Ru with (S)- 

BINAP complexes furnished the desired d-Sotalol. Both reagents, made in 

si tu, l I  gave better optical purity compared to the pre-formed ones (Entry 2 vs 
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1096 SMITH ET AL. 

3 and Entry 4 & 5 vs 6-1 1). This technique eliminated the handling of air 

sensitive Rh/Ru-BINAP complex. Interestingly, the use of the RhC12[ (R) -  

BINAP] catalyst provided a significantly higher enatiomeric excess than that of 

the RuC12[(R)-BINAP] reagent. The best enantiomeric excess, 85%, of d- 

Sotalol (2 )  was obtained from 1 with RhC12[(R)-BINAP] according t o  the 

conditions described in Entry 10 of the table. 

Experimental Section 

d-Sotalol (2). (4- lsopropylaminoacety l )methanesul fonani l ide 

hydrochloride ( 1 ,  500 mg, 1.63 mmol), (RhC1zCOD)n (4.2 mg, 0.009 mmol), 

(R)-BINAP (10.2 mg, 0.016 mmol) and anhydrous TEA (27.5 ul, 0.133 mmol) 

were added t o  methanol (10 ml) in a steel bomb under an argon atmosphere. 

After stirring the resulting solution a t  1 OO°C for 3.25 h, the reactor was cooled 

t o  room temperature and purged with hydrogen three times. It was then 

pressurized t o  1000 PSI with hydrogen and stirred a t  room temperature for 65 

h. The reaction mixture was filtered and evaporated to  give a reddish-orange oil 

which was slurried in 2-propanol to induce crystallization. d-Sotalol (2, ee 

85%) was collected by filtration in quantitative yield. Optical purity of d- 

Sotalol (2) was determined according to  a literature procedure after making its 

GlTC derivative with 2,3,4,6- te t ra-0-acety l -~-D-g lucopyranosy l  

isothiocyanate followed by HPLC analysis2 
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