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For synthetic work in the vephulosporin series of antibioties it
may sometimes be convenieut to mask the 4-carboxyl function
with a group which can subsequently be removed without
destroying the 8 luctam or other sensitive sites in the moleeule.
The snsceptibility  of the ecephalosporing to  hydrogenation!
makes the benzyl ester group appear nusuitable for this pirpose.®
However, their stability acid® snggests that the é-butyl ester
group may be nseful, and the preparation and properties of ¢-
butyl 7-aminocephalosporanate (I) are now reported.
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Experimental Section?!

{-Butyl 7-Aminocephalosporanate..—Dry dioxane was freed
from peroxides by passage through a column of neutral activated
alimina. To 100 ml of this solveut were added, in turn, with
ice cooling, 10 ml of concentrated H.SO,, 10.9 g (0.04 mole) of
7-aminocephalosporanic acid,® and 50 ml of liquid isobutylene.
The mixture was sealed in a pressure bottle, stirred at 28-30°
for 2 hr, and then poured into an excess of ice-cold agueons
NaHCO;.  Extraction with two portions of ethyl acetate and
evaporation of the extracts gave a light brown oil which rapidly
crystallized.  Trituration with eyclohexene gave 6.80 g (52%)
of the crnde ester, mp 110-112° dec. Pure material was ob-
tained by recrystallization from methaunol-2-propanol as colorless

plates: mp 114-115° dec; Nao™ 266 mu (e 6970) and 246 sh
(5883); Ans¥ 2.94 and 3.00 (NH,), 5.7 (broad) and 5.84 (lac-

tam and ester C==0), and 6.13 u (C==C): prur signals (ca. 3%
in CDCl;, TMS internal standard) at 8 1.53 (¢-butyl CHj), 1.8
(broad, NH,), 2.10 (acetyl CHy), 3.45 and 3.51 (main peaks of
2-CHa quartet), and 4.68-5.24 (multiplet, exocyclic CH,, 6-
and 7-CH).7

Anal. Caled for CiuHN2033: C, 51.20; H, 6.14; N, 8.53.
Found: €, 51.29: H, 6.37: N, 8.49.

Titration with HCIO, in acetic acid gave an equivalent weight
of 327.5 (ealed 328.4).

Removal of :-Butyl Group.—The fbutyl ester (0.50 g, 1.52
mmoeles) was dissolved in 10 ml of ice-cold trifluoroacetic ucid,8
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and the sulntion was kept at rowm temperature far 50 min.®
Evaporation of the trifluoroacetic acid left a gum, which was
dissolved in wuter and brought to pH 4 to precipitate 0.38 g of
7-uinocephalosporanic acid (919 pure by ultraviolet assay:
vield 83.507). It was characterized by puper electraphoresis
pH 2.2 and by its infrared spectrum.
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wis destroped by muyre prolunged exposure (half-life abunt 2 hr).
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The autitumor activity of bis{ p-aininophenylearbonate)® bas
prompted the syuthesis of the two possible rearrangement prod-
nets, the urethan V aud the nrea II, to determine if the uc-
tivity of the carbonate conld be artributed to its rearrange-
mernt in vivo.  Treatment of p-benzyloxyaniline with phosgene in
the presence of 2 molar equiv of triethylamine formed a blocked
derivative I of the nrea II; nse of 1 equiv of triethylamine af-
forded the isocyanate ITI, which with p-nitrophenol afforded the
urethan precursor IV to V.  The uitrophenylurethan IV showed
the high reactivity to bases noted?® for other nitrophenylurethans,
and it reacted with n-butyl amive 10 form ihe urea VI, Unlike
the carbonate, none of these compounds <howed antitimmor
adetivity.

Experimental Section*

4,4’-Bis(benzyloxy Jearbanilide (I1).--A solution of 2t} g (0.10
mole) of 4-benzvloxyaniline (Aldrich Chemical Co., mp 52-56°)
and 28 ml (20 g, 0.20 mole) of triethylamine in 400 ml of toluene
was stirred at 45° while a stream of phosgene wias bubbled in.
Precipitation began almost immediately and after 10 wmin pre-
vented further stirring, whereupon introduction of phosgene wis
discontinued. The mixture was maiutained at 45° for 10 mare
min. cooled ta 3°, and filtered. The filter cake, a mixture of
triethylamine hydrochloride and produet, was washed with
benzene and triturated with water to remove the solible amine
sult.  The praduct, which remained, was recrystallized from hot
dimethylformamide~water (250; 15 ml) to yield 18.3 g (867%), wmp
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