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Previously we reported a total synthesis of racemic desacetylcephalothin 

lact0WL2. A key intermediare in this synthesis was the novel fura[3,4-clcepham 

(2). This communication describes the synthesis of optically-active 3 start- 

ing with the commercially available cephalasporin antibiotic cephalotbi" (1). 

Dilute hydrochloric acid/dioxane treatment of cephalothin (1) readily con- 

verts if to rhe corresponding lactone3. presumably by way of the J-hydroxymethyl 

intermediate. An analogous process involving the aldebyde (2)4 instead of 1 would 

be expected to lead to the desired furan (2). 

Initial experiments were carried out using the sulfoxyaldehyde (a,4*5. When 

4 was stirred for six hours at room temperature in 1:l dioxane/ZN hydrochloric acid 

and the product isolated by extraction with ethyl acetate and chromatography on 

silica gel. a 60% yield of the furan s6 was obtained: mp>300°, [al, +211' (C-0.5, 

DMSO); nmr (DHSO-d.): 3.75, 4.407 (ZH, ABq, J 15.5 Hz, 2-CHZ); 3.83 (ZH, bs, 

thiophene merhylene); 4.99 (lH, d, J 4.5 Hz, 6-H); 5.04 (lH, dd, J 4.5, 8.5 HZ, 7-H) 

6.8-7.0 (2H, m. thiopherie); 7.2-7.5 (lx, m, thiophene); 7.65 (lH, bt, J =a. 1.5 Hz, 

furan); 7.67 (lH, d, J 1.5 Hz, furan); 8.45 (lH, d, J 8.5 Hz, NH). 

On account of the lower stability of the aldehyde CL), the above procedure 

Was attempted using crude aldebyde obtained directly from the Woffatt oxidation of 
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4.8 the alcohol (i) , and the desired furan (3) obtained in about 15% yield (based 

an alcohol (5)): mp 281-283'. [aID + 161' (C=O.5, dioxane); nmr (DMSO-ds): 3.74 

(2X, 8, thitiphene methylene); 3.90 (ZH, bs, 2-CH2); 5.27 (lH, d, J 4.5 Hz. 6-H); 

5.74 (ill, dd, J 4.5, 8.5 Hz, 7-H); 6.8-7.0 (ZH, m, thiophene); 7.2-7.5 (lH, m, 

rhiapbsoe); 7.59 cl,,, bd, J 1.5 HZ, furan); 7.8 (1X, d, J 1.5 Hz, furan); 9.15 (I", 

d, 3 8.5 Hz, NH). Purified aldehyde Q), 
4 

obtained by way of the diefhyl acetal , 

led t.0 only slightly higher yields .of the furan (2) when the above reaction was 

applied, the remainder being unidentified polar material. 

"hen the furan (2) in dry DMF was treated with N,O-bis(tlimethylsilyl) 

acetamide and DBN, isomerization at the 7-position occurred, and a 25% yield of the 

trans-furan (14) was obtained: mp 130-135'; [aID+ 23' (C=O.5, CHCLI): nmr (CHCl~): 

3.73 (ZH, bs, 2-CR*); 3.81 (2H, s, thiophene methylene); 4.78 (lH, dd, J 2, 7 Hz, 

7-H); 4.91 (lH, d, J 2 Hz, 6-H); 6.67 (lH, d, J 7 Hz, NH): 6.8-7.1 (ZH, m, thio- 

phene); 7.1-7.4 (ZH, m, thiophene + furan); 7.58 (1X, d, J 1.5 Hz, furan). The 

furan derivatives (2) and (14) were identical (nmr, ir, uv and TLC) fo the corres- 

pondinS racemic compounds prepared previously by total synthesis. 

Noffatt oxidation of the alcohol (1)' , followed by treatment of the crude 

aldehyde with I:1 dioxane/2N hydrochloric acid as above, afforded in 20% overall 

yield the furan (&: mp 208-210°, [aID + 53' (C=O.5, dioxane); nmr (DMSO-de): 

3.80 (28, bs, Z-lx*); 4.80 (ZH, s, CHzCC13); 5.19 (lH, d, J 4.5 Hz, 6-H); 5.43 

(lH, d, J 8.5 Hz, CK Ph); 5.77 (XI, dd, J 4.5, 8 HZ, 7-H); 7.1-7.6 (6X, m, pbenyl 

+ furan); 7.78 (lH, d, J 1.5 Hz, furan); 8.42 (lH, d, J 8.5 Hz, NH) 9.28 (lH, d, 

J 8~ Hz, NH). 

The preparation of furo(3,4-clcephams substituted in the 4'-position was 

investigated both by starting with a 4-ketone group in place of the 4-aldehyde 

group, or by carrying out electrophilic substitution reactions on the unsubsfitutei 

furo[3,4-clcepham. 

Ill the first case, the known acetyl derivative ~Swas treated as above with 

dioxane/ZN hydrochloric acid. Obtained .,,a~ a 20% yield of the 4'-mefhylfuran (12) 

mp 238-239O; [ml,+ 254' (C=O.S, dioxane); nmr (DMSO-ds): 2.39 (3N, s, CHs); 3.74 

(2H, 6, rhiophene methylme); 3.85 (ZH, s, 2-CHz); 5.19 (lH, d, J 4.5 Hz, 6-H); 

5.70 (la, dd, J 4.5, 8.5 Hz, 7-H); 6.8-7.0 (2X, m, thiophene); 7.2-7.5 (1H. m, 

thiaphene); 7.41 (lH, bs, furan); 9.12 (lH, d, J 8.5 Hz, NH). 

In the second, the furan (2) "as subjected to the "ilsmeier reaction (DMF/ 

POCla), and a 40% yield of the aldehyde (ld" was obtained: mp 214-218'; "v (EtOH) 

295 nm (C 13,700 ); nmr (acetone-ds): 3.88 (2H, S. rhiophene methylene); 4.00 (2H, 

8, 2-M ); 5.47 (lH, d, J 5 Hz, 6-H); 6.04 (18, dd, J 5, 9 HZ, 7-H): 6.8-7.4 (3H, 

m. thiophene); 7.82 (lH, bs, furan); 9.86 (lH, s, CHO). 
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CHZ. R*= CH2OH 

1. RI= PhCH(NHC02CH2CC13), HZ= CHZOH 

g R,= PhCH(NHcOnCHnCClo), R2= CR0 R, CON” 

11 R,= PhCH(NHCO~CWzCCla). R2= H 

CHn CONH 
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Compounds(~)and(12)“ere tested in vitro against several strains of gramipositive -- 

and gram-negative bacteria 11 
. Com,,ound(~)inhibited the growth of g. Aureus at 

3 us/ml but was inactive against the other organisms at 100 uglml. Substance(~) 

shoved no antibacterial activity at the 100 up/ml level against rbe test organisms. 
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