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Abstract: B-Sultams substituted in 2- and 3-position including bicyclic B-sultams 

were prepared and some of their reactions are reported. 

In contrast to B-lactams little attention has previously been paid to E-sultams. 1) 

Scanning the literature 2) chlorination of amino-mercaptans (2) and -disulfides (6) 

in the presence of alcohol to sulfochlorides (3) (CClr/EtOH/C12/+10°) followed 

by cyclisation to B-sultams (4) (EtaN, CH&l I, 0') proved to be the most versatile 

method for the preparation of this biologically interesting class of compounds. 

The amino-mercaptans (2) were obtained from aziridines (l-1 with HIS (path Aj3), 

and the disulfides (6) from aminothiosulfates (2) with iodine (path B).4) 

path A 
w RLNc~ 

I 

path B 

l [ 
The 8-sultams thus prepared are listed in table 1. 4b,S) Since the corresponding 

thiosulfate was obtained from natural S-prolin the bicyclic I+slltam (&I) is 

optically active and has the same absolute configuration at the bridgehead as 

the E-lactam antibiotics. 7) 
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Lable 1 

2 
4c 
4d 
4e 
4f 
4g 
4h 
41 

R2 

H CH, H 
H CH> CHB 
CHzCH2OH H H 
CHZCHZCOZCZ~S H H 
CHZCH~CGHS H H 
CHzCHrCHp H H 
CHzCHrCN H H 

-CHrCHrCHr- H 
-CHzCHzCHrCHr- H 

R3 yield 

69 % 
74 % 
26 % 
96 % 
95 % 
44 % 
75 % 
78 % 
63 % 

path 

The chemical properties of E-sultams are in many respects comparable with those 

of 5-lactams. For example, it was possible to alkylate the E-sultam (1) according 

to a phase-transfer method which had been developed for B-lactams. 8) Activated 

alkyl halides such as allylbromide and benzylbromide reacted quickly. With 

a-bromoacetic esters, which are partially hydrolyzed under these conditions the 

yield tended to be lower, and secondary alkyl halides such as isopropyl iodide 

were hardly converted. The E-sultams (2) which were obtained by phase-transfer 

alkylation are listed in table 2. 

I-l R-X - 
V-K, + 

rl 
O,S-kR 

1 s 

table 2 

X R yield 

8a CH, J 50 % 
8b n-C&i13 Br 76 % 

t; 
-CHrCH=CHr Br 72 % 
-CHrCsHI Br 76 % 

:z 
I-CJH, J 3% 
-CHrCOrCHpCsH~ Br 47 % 

t,9 
-CHrCOzCrH5 Br 31 % 
-CHrC02CH~ Br 22 % 

Since acylation of the B-SuItam (7) in l-position causes destabilisation of the 

4-membered ring the yield of isolated products tended to be low. A good yield 

of (lOa) was obtained by the reaction of (7) with methylchloroformate(C1~rCH~/~N/ - 

CH2C11/00). Small amounts of (lob) and (10~) were prepared by acylation of the - - 

sodium salt (1) with acetyl chloride and benzoyl chloride respectively. The 

compounds (lOa-c) decomposed at room temperature but it was possible to store -- 

them in a freezer for several weeks. 
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m &dtam (1) reacted with parafonnaldehyae @kOH/Et~N/C&O)n) to (I&) and witi glyoxylic 

acid (HzO/KHCO~/(OH)~CHCO~H) to (lzb). Cciwersicol Of (1) with IEthyliSaZpna te c&c12/CHsccV - 

E&N) gave the urea derivative (13). Silylation of (7) to (2) redily occunedtithcbl.0~ 

trimethyl-sUane ((=H2C12/CH3SiC1/Et~N/5-200). 

10a R=OCH3 82 % - 
10b R-CH3 27 % - 
1Oc R=Ph 2 % - 

l-l 7 

ozS-NTNNcH3 
a7 % 

13 - 

R3 
r-F R2 

02s-N,R1 
. 

Ia ;k;=R'=H 
1 

- 3, R'=R'=H 

j& R'=H, R'=R'=CH3 

. 

16 - 

c 

l-l 
0$--N OH 

T 

12a R=H 100 % - 
12b R=C02X 57 % - 

l-l 
O,S-N, 70 % 

Si(CH,), 

14 - 

E HO,SCH,- -NHR’ 

A3 

15a R’=R2=R3=H - 
15b R'=CH3, R'=R"=H - 
15~ R'-H, R'=R3=CH3 - 

YH3 

HO,C-CHrC-NH, 

17 - 

Ph 

4i - 18 - 
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Inordertofindout~reaboutthestabilityofB-sultams~imrestigatedtheringopeningof 

(Z), K&, and (4b) to @), (l5J and @I in aqueous 

with the 8-E (16) .g) 

solutions and CaqJaEd the B-sultam @, 

At@13 the half life of (&) was 45min. The ring openzing of (7) 

hw slcklerbya factor of 8 and the ring opening of (4&) slm by a factor of 3CO;') Ihe 

B-lactzm (16) kas cwwztedonlyhalfasfastas (*) at#13.Tbedifference in stability 

between E-&tams and B-lactamswas even- drastic in acidic soluti~. !tk half life of 

(4&) atpH 2.3 is12 minuheras (16) rem&xedmed in an aqueous solutkm at this pH for 

m31-e than 24 h. e (16) w readily converted to (z) at 90' with an equivalentamxnt 

of xl. Like the B-lactam (16) the investigated B-sultams were stable toward amines inaprotic 

solvents atroanteqeram. Thebicyclic B-s&tam (3) axldcailybe wnvertedto @) with 

benzylamine at teqeram above 140'. The synthesis of abicyclic B-sultamvkse strwtwe 

isrelatedtothatofpenic~inwillbereportedshortly.~) 
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