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Abstract - The title compounds E - 5  and e - 5  were synthesized 

from a 3-exomethylene-I-oxacepham compound 4. Its chlorohydroxylation 

provided a key intermediate 2 in synthesis of the 3'-oxygen-function- 

alized I-oxacephems. 

I-Oxacephem antibiotics including the clinically important compound 1 (code number 6059-5)' 

have been obtained by multi-step semi-syntheses2 starting from naturally abundant penicillins. 

In connection with a search for naturally occurring 1-onacephem compounds, we have synthesized 

novel 1-oxacephern derivatives, B - 5  and * -5 ,  which possess the C-7 and C-3 side chains of 

naturally occurring cephalosporins and ~ephamycins.~,~ 

The acid 3 to be used for the 78 side chain was prepared from D,L-2-aminoadipic acid 2 by a 

modification of Christensen's method5 (PhCH OH, concd H SO OO; 5-BuOCO -N=C(CN)Ph,' 25% KOH-20% 2 2 4' 2 

K3P04, aq acetone; C1 CCH20H, DCC-pyridine, CH2C12, 25O; Hz-10% Pd-C, AcOEt; 23.5% from 1). 
3 

AS the starting material for preparation of the necessary I-oxacephem nuclei 8 and 9 we 

have chosen the 3-exomethylene derivative 4 which is available on an industrial scale.' Thus 

OUT synthetic routes involve conversion of the 3-examethylene group into the 3-methyl or 3'- 

functionalieed-methyl group (E), 7cr-methoxylation (c+g), side-chain cleavage ( g + l  or lo+?), 

and inversion of the 7a-amino group to the 7B-amino or the 70-amino-7a-methoxy (1'9) 

groups. 

Treatment of 4 with Et3N (CH2C12, 25O, 1.5 hr) gave a single product &, which underwent 

side-chain cleavage by the PC1 -Py-g-BuOH procedure7 (PC1 -pyridine, CH2C12, 25O; HC1, 
5 5 

i-BuOH-CH2C12, 25O) to give the 3-methyl-70-amino derivative (55% from 4). Inversion of the - 

7a-amino group in 2 was effected by a novel method developed in our laboratories,' giving the 

3-methyl nucleus & (63%). nethonylatmn of & by the t-BuOC1-LiOMe method9 (t-BuOC1-LiOHe, 
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CH C1 -MeOH, -40°; AcOH, -40°; aq Na2S203, loD) gave 1(La (65% from &), which was deacylated to 
2 2 

rnethoxy mine (53%) by the PC15-F'y-MeOH process2 (PC15-~~ridine, CH2C12, 0"; MeOH, 0-25'; 

Et2NH, -lo0). 

After attempts were made unsuccessfully to obtain 3'-oxygen-functionalized compounds such 

as and & from allylic chloride &,2 we turned our attention to convert exomethylene 4 into 

~ t s  chlorohydrin 2. Among the known chlorohydroxylation reagents, trichloroisocyanuric acid'' 

[0.5 equiv, 60% HClO (0.05 equiv), aq acetone, 25'1 was most efficient in giving 2" (-100%). 
4 

Acetylation of 5p (CH3COC1-pyridine, CH2C12, 0-25O) was accompanied by dehydrochlorination 

giving 3'-acetoxy-1-oxacephem (66x1, which was converted into the 3'-acetoxy nuclei & (37%) 

and (crude, 81%) by the same processes a s  described above for preparing and from &. 

Acylation of 2 with tr~chloroacetyl isocyanate followed by dehydrochlorination (C13CCONC0, 

CH2C12, 25O; 1,5-diazab1cyclo[5.4.0]undec-5-ene (DBU), CH2C12, -35O) gave 6f (71% from 2 1 ,  

which was converted into 7p-mine (54% from 6f) by the same processes via if as described for 

preparation of &. Since the deprotection of the trichloroacetyl group in 8f and its amide ilf 

was unsuccessful, we planned to introduce the carbamoyl group at a later stage for synthesis of 

13" while protecting the 3'-hydroxy group of 2 a s  the chloroacetate. Chloroacetylation of 5p - 

followed by dehydrochlorination (C1CH2COC1-pyridine, CH2C12, OO; DBU, CH2C12, -30°) gave (70% 

from g), which was converted into 7a-amine (85%) by the PC15-Py-I-BuOH method.' Inversion 

of to its 7p-epimer by the above-mentioned methods was accompanied with partial deprotec- 

tion of the chloroacetyl group, glving a mixture of @ and & (53% from id). Because the side- 

chain cleavage of methoxy amid< 10f, prepared from the trichloroacetate 6f by the &-BuOC1-LiOMe 

m e t h ~ d , ~  was unsuccessful, the 7a-mine if was methoxylated by a modification' of Yanagisawa's 

meth~d'~ (3,s-di-&-butyl-4-hydronybenzaldehyde, molecular sieves 4A, CH2C12, reflux; nickel 

peroxide, 2S0, MeOH, 2S0; aq NaHC03-HeOH, 25O; Girard's reagent T, MeOH, Oo). During this 

methonylation step, the trichloroacetyl group was removed to give the 3'-carbamoyloxy-7a-methoxy 

nucleus (40% from lf). 

Further c o n v e r s ~ o n  of these 1-oracephem nuclei 8 and 9 to the final products 3 and 16 were 

straightforward except for preparation of the 3'-carbamoyloxy derivative z. Thus, the amines, 
8a-b and 9a-c, were coupled wlth the acid 3 [(COC1)2-DIIF, benzene, lo0; Et3N-pyr~dme, CH2C12, - - - 

oo] to give I l a  (76%), (68%), (40%), g (45%) ,  and g (56%), respectively, which 

underwent the trichloroethyl deprotection (Zn, 90% AcOH, 25O) to nonoacids, 2 - b  and 14a-5,13 

followed by further deprotection with CF CO H-anisole (CH2C12, 0°) giving the desired compounds, 3 2 

l5al4 (76%), 15b" (53%), +I6 (79%), El7 (62%), and (62% overall yield), respectively. - 

On the other hand, the mixture of 8p and g was condensed with 3 as described above to afford a 



5:7 mixture of - lle and -- lld (78%), which was converted into the 3'-carbamoyloxy compound (46% 

overall yield) by a sequence of reactions [(H N) CS, EtOH, 25"; C1S02NC0, AcOEt, On; HC1, 2 2 

H 0-AcOEt, 25O]. Further deprotections via by the above two-step process gave 15c19 (60% 
2 

overall yield). 

Studies related to the search for the naturally occurring I-oxacephem compounds will be 

published elsewhere.2o 

The authors thank Dr. Wataru Nagata of our laboratories for his helpful advice. 
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