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Multiple Rearrangements of Penicillin Sulphoxides

By D. O. Spry
(The Lilly Research Laboratories, Eli Lilly and Company, Indianapolis, Indiana 46206)
Summary Multiple rearrangements of phthalimidopeni-

cillin 1-oxide with acetic anhydride result in 2-C-bis- 7 0 0
acetoxymethyl- and 2-C-triacetoxy-penicillin derivatives. e ! é 0 Acy0 ! & .CH0Ac
: EEY o T e
MoRiN et al.l have reported the reaction of phenoxymethyl- N3 - .
penicillin B-sulphoxide methyl ester with Ac,O to give the Y \CO Me €0, Me
2-C-B-acetoxymethylpenicillin derivative. We?® later re- {1 2 (3)
ported the rearrangement of phthalimidopenicillin «-sulph- +
oxide with Ac,0 to give a mixture of 2-C-x- and -B- 0
acetoxymethylpenicillins, isolated as the o-sulphoxides 1.5 ~CH20AC .
Acy0 LS rMe
(1)~ (2) + @3)). ﬁ/ N T T o
We now report the functionalization of both 2-C-methyl —N _‘CH2OAC 839 2h CH20Ac
groups via multiple sulphoxide rearrangements with Ac,0 {4) COyMe —N 21 “COMe
to give a new class of penicillins. Thus the Ac,O rearrange- . 2
ment of (2) followed by silica gel chromatography gave (4)1 (19%) Mm-CPBA
in low yield (19%). The ring-expanded structure (5) was 0
ruled out by its independent synthesis (959, yield) via the :
acetylation of (6)% with isopropenyl acetate,* followed by 1 §<_.~CH20Ac ' s _CHy0Ac
direct comparison. Subsequent oxidation of (4) with {—_( I'\CHZOAC ___A_co_z_?___' {—I/ I<CHlOAc)2
1 equiv. of m-chloroperbenzoic acid (m-CPBA) gave the —N “« 835 3h - “
sulphoxide (7)1 (849%). Treatment of (7) with Ac,O (7). "COzMe (8) COzMe
followed by silica gel chromatography gave what we 184°%%) 1 21%6)

believe to be the triacetoxypenicillin (8)}(21%) as a mixture
of isomers at 2-C in ca. 2:1 (isomer A:B) ratio: vmax
(CHCL;) 1780 cm™! (B-lactam), 8 (CDCly) 2-05, 2-08, 2:19

(9-H, s each, OAc), 3:80 (s, CO,Me, isomer A), 3-82 (s, CO,Me, Q 0Ac
isomer B), 4-44, 4-66 (AB, J 12 Hz, CH,0OAc, isomer A), m {1 s )\ . g
4-68, 499 (AB, J 12 Hz, CH,0Ac, isomer B), 511 (3-H, \J;T/ ; 2 __,/
isomer B), 5-20 (3-H, isomer A), 5-36, 5:76 (2d, J 4Hz, N\)\ {_ OAc
0 ¢ “~OH N
[6)

5-H, 6-H, isomer B), 5-65, 573 (2d, J 4 Hz, 5-H, 6-H, 7 Y \CHzoAc
isomer A), 7-24 {s, CH(OAc),], and 7-86 (m, Ar). i CH0Ac &

Although similar multiple sulphoxide rearrangements on CO;Me O;Me
2,2-dimethylthiochroman 1-oxide (9) provided (10), which (5)(95%)

could be hydrolysed to the formyl derivative, acid hydrolysis
of (8) was not investigated due to the poor overall yield of CH,0AC

o
$
. i S
(8) from phthalimidopenicillin (<< 1%,).
CH(OAC]Z

{Received, 22nd January 1973; Com. 087.) (9) (10)

} Structure assignment supported by ir. and n.m.r. spectral data. For compound (4): vmax (CHCl,) 1778 cm-1 (§-lactam); 3(CDCl,)
2:03 and 2-13 (each 3H, s, OAc), 3'73 (3H, s, CO,Me), 4:19 and 4-44, and 4'53 and 473 (each 2H, AB, J 12 Hz, CH,OAc), 5-07 (1H,
s, 3-H), 5:64 and 573 (each IH, d, J 4 Hz), and 7-86 (4H, m).

} Attempts to oxidize (5) followed by a Pummerer rearrangement have not been successful.
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