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The antlblotic activity of penicillin is believed to be
due to the acylation of an active site in an enzyme concerned
with mucopeptide synthesis in the bacterial cell wall.(l) In
turn, the acylating activity of penicillin has been associated
with the reactive carbonyl group of the fused Aalacta-thiuzol-

idine ring system:(Z)

thus, the less reactive -lactam homo-
logs of penicillin completely lack activlty.(a) the more
stable monocyclic dethiopenicillins have little or no acti-

(¥ and acyclic analogs have a low order of actlvity.(s)

vity

This communication reports the synthesis, characteriza-
tion and microbiological assay of the dicyclohexylamine salt
of N-phenaceturylaziridine-2-carboxylic acid (I), which may
be consldered as a structural analog (containing the correct

"backbone") and perhaps also as a reactivity analog of peni-
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cillin G (II) due to the presence of an “activated” anide(é)
which occupies a position comparable to that of the ﬁzlactam
in the penicillin nucleus. NKN-Acylated aziridines are known

to be good acylating asents(7) and to undergo hydrolysis with

base very readlly.(a)
s\
063503200NE-CH2 //qg? C6HSCHZCONH-CH-C§' C(GH3)2
O-L-—N ——CH-COO0H 0=C.—_N— CH-COOR
I II
(9)

Treatment of benzyl acrylate with one equivalent of
bromine in benzyl alcohol, following a procedure of Marvel

et 51..(10) afforded benzyl of,F~dibromopropionate (III) in 50%
yield; b.p. 118° (0.025 mm), gﬁz 1.6385, Yy, 1745 cm™l.
Anal. Caled for °103105r2° 2¢ ©, 37.30; H, 3.13; Br, b9,.63.
Pound: €, 37.85; H, 3.30:; Br, 49.08.

Dropwise addition of compound III to a large excess of
11quid ammonia followed by ether extraction of the ammonia
solution gave a mixture of benzyl aziridine-2-carboxylate
(IV)(ll) and benzyl alcohol; treatment with an ethereal solu-~
tion of oxalic acid afforded the colorless monooxalate salt
of benzyl aziridine-2-carboxylate; m.p. 75.5-77°, Uﬁ:; 1749
em™. Anal. Calecd for CyoH) NOg: C, 53.93; H, 4.90; N, 5.24
Found: C, Sk.24: H, 5.50; N, 5.50. The free base v, 12)
recovered by ether extraction of an aqueous solution of the
oxalate salt made basic with sodium bicarbonate, was obtained
in 34% overall yield from III; 355 1.5420, Lﬁax 1730 cm'l.
Anal. Calcd for 010H11N02= c, 67.78; H, 6.26; N, 7.90.
Pound: ¢, 67.50; H, 6,00; N, 7.61.
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r
III Iv

Coupling of Phenaceturic acid (V) and IV with N, N!'-di-
cyclohexylearboditmide (DCC) (13} at -5° in methylene chloride
gave crystalline VI in 50% crude yleld; several recrystalli-
zations from benzene —— Skelly B afforded an analytical sample
of benzyl N-phenaceturylaziridine-2-carboxylate (VI) (12);
a.p. 84-85°, UEET 1740, 1650 and 1540 cm”l. Anal. Caled for
020H20N2°4‘ C, 68.17; H, 5.72; N, 7.95. Pound: C, 68.11;
H, 5.60: N, 8,06, The nmr spectrum (t’.‘DC!l3 solvent, TMS inter-
nal standard) showed bands at T 2.68 (5H,, singlet), 2.75
(5Hy, singlet), 3.15 (1H,, triplet), 4.87 (258. singlet), 6.05
(28,, doublet), 6.52 (2H,, singlet), 6.80 (1H,, quartet) and
7.57 (ZHe. multiplet), assigned as indicated in structure VI,

C4H ;CH,,CONHCH,CO0H + IV _pbec

v

C6H CH,, CONH -CH
c

5aB2y 2a & H,/Pd 1

2e
0 —N—\:ﬂr-COOCHZS%HSh ?
VI

Hydrogenolysis of VI over 10% palladium on carbon catalyst
proceeded in ethyl acetate with the uptake of one equivalent of
hydrogen and, after filtration and addition of one equivalent
of dicyclohexylamine, yielded 72% of the crystalline dicyclo=-
hexylamine salt of N-phenaceturylaziridine-2-carboxylic acid
(1), 12

m.p. 133.5-136.5°, VAot 1725, 1675, 1650, 1560 and
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1530 on™l. Anal. Caled for CogHy N0y C, 67.69: H, B.41;
N, 9.47, Pound: C, 67.75: H, 8.67; N, 9.29, The dicyclo-
hexylamine salt of I responded to the quantitative hydroxyl-

(1%) and gave 150% of the color

amine assay for penicillins
intensity exhibited by the sodium salt of penicillin G
(molar basis),

Professor Michael J. Pelczar, Jr,, and Samir M, Badr El-
Din of the Department of Microblology have assayed the dicyclo-
hexylamine salt of I for antiblotic activity. By a twofold
serial dilution test using Staphylocoocus ayreuys this salt
showed an in yitro minimum inhibitory concentration at a level
of 1000-2000 (g/ml. The antibiotic activity is of a very low
order compared to the penicillins but appyoaches the bloactivity
of the sulfonamides.

The present work demonstrates that specific structural re-
quirements beyond ﬁhat of an "activated" amide (and the cor-
rect backbone) are essential to attain the unusual antibiotic
activity of the penicillins, Within a given series of molecules
the relationshlp of biological activity and chemical structure
has been summarized by the observation that "increase in flexi-
bility usually decreases biclogical potency."(15) One impor-
tant factor here may therefore be the greater number of conforma-
tions in the partial open-chain analog I compared with the rigid
fused-ring system of penicillin (II). The requirements for bio-
activity are belng investigated by the synthesis of other
penicillin analogs.
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