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Recently the synthesis and structure of the antibiotic hetacillin* has been published.2 

We wish to report its eoimerization at the C-6 monition. This is the first reported epi- 

merization of an intact penicillin nucleus. 

Treatment of crystalline hetacillin (T) with aqueous sodium hydroxide (~11 11.5) for 

30 min. at room temperature, followed by acidification to pu 2 with dilute hydrochloric 

acid gave crystalline epihetacillin (II) in 85% yield: m.n. 164-165°,[4j23~ +232’ (2 1, 
__ 

pyridine). a Calcd for C19H23N304S: C, 58.60; !I, 5.94; ;!, 10.79: S, 8.23. Found: 

C, 58.60; 11, 6.03: N, 10.44: S, 8.44. - 

T IT 

Esterification with diazomethane gave methyl epihetacillinate in 91% yield; m.p. 156-15~‘, 

&y3D +202’ (2 1, Dyridine). _” Anal. Calcd for C20T-125N304S: C, 59.54; H, 6.25: N, 10.42; 

S. 7.92; mol wt 403. Found: C, 59.04; H, 6.32; N, 10.67; S, 7.68: mol wt (osmometric), 392. 

Vhile very similar, the infrared spectra of hetacillin and epihetacillin shoW the 

* Hetacillin is a semisynthetic nenicillin having the chemical name 6-~~(-)-2,2-dimetl~yl- 
5dxo.&phenyl-l-imidazolidinyllpenicillanic acid. 
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followi”? imoortant differences: the R-lactam band at 1775 cm 
-1 is shifted to 1800 cm -1 

for e.yihetari 1 lin The band at 1728 cm 
-1 

. in hetacillin becomes two bands at 1700 and 1740 

-1 
cm in enihetacillin. The methyl ester shows bands at 3340 (PV), 29% (CH3), 1780 (Co 

O-lactam), 1745 (CO ester), 1685 (CON), 735 and 705 cm ml (“henyl). 

The foregoing data indicated that eoihetacillin was isomeric with hetacillin, oossibly 

differin. only in configuration. The share drop in the snccific rotation from [A332 +343O 
. . 

in hetacillin to[XJ23g +232’ in epihetacillin accompanied by loss of - 90X of the biopotency 
_. 

suggested that inversion at one or more asymmetric carbon atoms occurred. It was thou?-;:t 

at first that the tertiary “roton adiacent to the phenyl grou” micht have been enimerized. 

Since acid hydrolysis of enihetacillin gave C(-)-phenyl.:rl!~ci”e, however, no enimerization 

at this carbon atom could have taken “lace. 

T.;>e nmr spectrum of epihetacillin c60 MC in deuterocl:loroform-“MS0 (3:1), tetramethysilane 

as standard2 shows singlets at 6 1.47, 1.52, 1.58 porn integrating for four methyl ?rou”s, 

sin,clets at 6 4.45 and 4.7f1 porn for the tertiary proton at C-3 and adjacent to the “henyl 

groun resoectively, a multiplet at 6 7.40 ppm integratins for five protons (phenyl) and 

doublets at 6 4.50 and 5.44 “nm (J=l.S cps) for the coupled “rotons at C-6 and C-5 

respectively. Methyl enihetacillinate (60 MC in deuterochloroform, tetramethylsilane as 

standard) shows singlets at 6 1.47, 1.55, 1.62 porn integrating for four methyl grouns, 

further a singlet a 3.75 ppm (OCH3) integrating for three protons, a singlet at a 4.56 

and 4.69 “pm for the tertisrv protons at C-3 and adiacent to the phenyl orou” resnectivelv, 

a multinlet at o 7.40 “pm (“henyl) inteqrating for five protons and doublets at o 5.49 and 

4.67 nom (.T=1.5 ens) for the couoled nrotons at C-5 and c-6 resnectivelv. 

The “mr spectrum of epihetacillin is identical in most respects with that of hetacillin. 

However, hetacillin shows doublets for the C-5 and C-6 “rotons with a coupling constant of 

J-4.5 cps in agreement with a cis g-lactam. Since re”Orted trans g-lactam ring protons 

show Coupling ConstantS Of 2.2-2.8 cas 3-6 while c& p-lactam ring protons have coupling 

constants of 4.5-5.9 CDS 
7 

a trans relationship is indicated for enihetacillin and the 

corresnondin? methyl ester. This shows that an inversion occurred at C-5 or c-6. 
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rinallv, a deuterium exchanee experiment araved that only the uroton at C-6 enimeri+ed. 

Treatment of T In D20 with sodium deuteroxide (ou 11.5) followed by deuterium chloride 

(I+’ 3.o) oave deuteroepihetacillin in 79% yield. Tn the nmr the doublet at 4.50 nnm 

(C-6 nrotonj is absent and a singlet at 6 5.42 nom (C-5 nroton) has replsced the doublet 

formerly at e 5.44 onm in eoihetacillin. This proves that “-6, as the more acidic nrotoo, 

was exchaneed by deuterium and that epimeriration occurred at C-6. Since deuteroeaihetacillin 

shows signals for the nroton at C-3 and the proton adjacent to the phenyl grouo, these 

positions have not been enia%?rized. 

Eoimerization can also uroceed with amines in non-aoueous systems. Treatment of 

methyl hetacillioate in DVSO with triethylamine for 5.5 hours gave methyl epihetacillinate, 

which is in every respect identical with an esterified (diazomethane) samole of epi- 

hetacillin.8 
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