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SEMISYNTHETIC g-LACTAM ANTIBIOTICS. I\."1 .
SYNTHESIS OF A NEW a-HYDRAZ INGBENZYL-6a-METHOXYPENICILLIN

Goffredo Bolis, Piero Bellani, Mario Pinza*

I|SF - Laboratories for Biomedical Research, Trezzarno s/N, Milan, ltaly

Abstract - Acylation of 6§-amino-6a-methoxypenicillanate {4h) with the a-methylene-

hydrazinoacid chloride (3p) afforded the new 6a-methoxy-6 fi-triazinenepenicillin (5],

Within the framework of a research programme to prepare new o:—hydr*azinobenzylpeniciIiinsz'3 we became
interested in the synthesis of 6a-methoxypenicillin (j__‘tg). It was previously reported that, under the conditions
of synthesis employed, penicillin {1k} undergo a complete intramaolecular cyclization promoted by the free hy-
drazino group te the corresponding spiro (1 ,2,ﬂ—tr‘iazmo)—?:,ﬁ'—pem'cﬂ|anate4.

Assuming that the cychzation step of f,j__Q) is slow enough In vivo , we thought that the problem might be circum-
vented by means of a hydrolitically cleavable protection of the hydrazine group. In this paper we describe

the synthesis of a methylene derivative of {(1b).
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Scme approaches to obtain the derivative (2), a protected form of the peniciliin (1g) were initially studied.
An excess of gasecus formaldehyde was bubbled into a methylene chloride selution of the penicillin (1a) at
room temperature. After work up, the methylene derivative (2) (30%) was obtained as foam, mp 41-44°C:r

(neat) /1785, 1750, 1680, 1108, 980 crn_] 73 nmr (CDCI3) [67.40c.a., Ar-H;6.33s5, N = Cﬁz; 5.95 - 5.55
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c.a.; O—CHE—O, H-5, H-6; 5.05 s, Ar-CH; 4.49 5, H-3; 2.67 s,N—CHB; 1.60 s and 1.51 s, gem CH

1.20s, C(Ct!3)3_7; ms (70 eV) /504 (M+), 345, 274, 147, 118, 85, 57 m/e 7.

3}

In an alternate way, the methylenation of sodium R—a—(1—methy|hydrazino)phenylacetate2 with formaldehyde
in water containing a catalytic amount of acetamide afforded the compound (éﬁ.,) which was 1solated in nearly
quantitative yield as an oily TEA salt [ﬂ]20= -96.2° {c=1; CHCI ); ir (neat) /2500, 1815, 1380 cm_1_7; nmr
(cpcl )[07 55-7.25c.a., Ar-H; 6.33 and 6.02, AB system, J —12Hz N= CH 5.30 s, Ar-CH; 2.99 q

J=7.3 Hz, -CH2 CH3 2.70 s, -‘CH3 1.201 0=7.3 Hz,% CH CH _7 The TEA salt of {3a) was reacted

2

with one eqguivalent of thiony! chloride in methytene chloride at -25° C to give the corresponding acy! chloride
-1

(3} Lir (CHZCIZ) 'VCO_ 1790 cm _7 which was treated at the same temperature with an excess of propylene

oxide and 0.5 equivalents of (43). After one hour at 0°C and silica ge! chramatography with hexane-ethyl

acetate, (Z) was obtained identical to that from the above preparation.

4,5
The same condensation was finally performed on (l-'tb) '~ and, on the basis of spectral data, the triazine

I L2
structure (J) was assigned to the obtained penicillin {yield 33%, mp 52 - 58°C). a_/ U— +69.1° {c=1; CHCJ3);

2

AR~ 15 Hz, N-CHZ—N; 3.46 s, OCIj3

N-CH; 1.51 s and 1.48 5, gem CH,; 1.22 s, C(C53)3]; ms (70 eV) /7534 (M), 519, 502, 373, 274, 147, 118,

ir (ol mull) [vco=1760 em ]; nmr (CDCI3 + D20) {d7.48 c.a., ArH; 5.89 s, -O-CH_-0; 5.40 s, H-5;
4.72 5, Ar-CH; 4.50 s, H-3; 4.62 and 4.42 AR system, J ; 2.87 s,

85, 57 m/e.7. It is worth noting the analogy of structure (3) with hetacillin, a known prodrug of ampicillin.
The methylene penicillin (2) displays in vivo the same antimicrobial activity already descr"lbe{:l3 for the parent
compound (,lg). The activity of the penicillin (%) is about one-third and one-eighth, respectively, of that one

of (1g) and ampicillin
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