
HETEROCYCLES, Vol. 31, No 9, 1990 

SYNTHESIS OF P-LACTAM DERIVATIVES OF 1.5-BENZOXAZEPINES 
AND I ,S-BENZOTIIIAZEPINES 

Incs Torrini. Giampicro Pagani Zecchini. and Mario Paglialunga Paratlisi* 
Dipartimento rli Sludi Far~naccutici. Universia "La Sapienza" 
(CenLro di Sludio per la Chimica del Fanrlaco del C.N.R.). 00185 Rome, lmly 
Francesca Sc;uzocchio 
Caltedra di Microbiologin c Igicne, Facolla di Farmacia. Universili "La Sapienza" 
00185 Rome, Italy 

,Quml- Condensed p-lackm derivatives of 1.5~benzoxazepines (2a-i) and of 1.5-benzoll~iazepiries 
(2j-r) haw bcen syntl~csized by Ute reaclion of quino[2,3~[l,5Jbenzoxar~pines (la-r) or lhc 
corresponding benzolllia7epincs ( Id-0 with some acyl chlorides in the presence of trielhylaminc. 
Tlic rorrnyl chloroacelaniido dcrivalivcs (42s)) were instead oblained by uealing la,d with 
chloroacelyl chloride in Ule absence of the base. The mechanism of ihe reactions is discussed. No 
anlibactcrial aclivily was shown by the lillc conlpounds (2a-r) in the lest experimenml 
conditions. 

Condensed p-lacmm derivatives of l,S~bcni.olltiarepincs have k n  recenlly prepared by Ule well known cycloaddi- 
tion rwclion or imincs will1 h e  acyl chlorirlciE13N sys1em.l In cadier papers wc llave described lllc synlhesis of 

UIC lemcyclic quino[2,3-U[l,51 bcnzoxazcpines2 and of the corresponding benrolllia~epincs.~ 
We report here on Ule cycloaddition oilhe above 'fixed" imines (la-fJ will, several acyl clilorides.Treaunent of 
bcnzuxnzcpiries (la-c) or benzotl~iazcpines ( Id -0  wilh l l~c  appropriale acyl cllloride in the prescnce of EL3N in 

renuxing benzenc for 1 h, following Llie procedure or Szo11osy ad.. aflorded tlie b-lacwms (2a-r) as the only 
isolable products (Scheme 1). 

Scheme 1. One of the enmdoincrs only shown 



Table 1.Yields (a] and meltingpoinlsof L3.13a-dihydro-12~-azelo[2,1-~quin0[2,3-kJ- 
[1,5]benzoxazepin-12-ones (2a-i) and corresponding bei1zothiazcpin-12-ones (2j-r). 
- - ~  ....................................... ~ ................................. ~ ~ . ~ - ~  .................. 

Compound Yield 90 mp, OC Crystallization 
solvent ibl 

EA 
EA-H 
EA 
EA-FI 
D-El 
EA 
EA 
E A ~ H  
EA 
D 
EA-H 
D-EA 
EA 
EA-H 
EA 
D-H 
D-H 
EA-LP 

[a] Yields from weights of homogeneous chromatographic fractions. 
[b] D = dichlommelhane; EA =ethyl acrtate; H = ~~hexane ;  LP = light 

petroleum (40-60 OC bp fraction). 

The slruclure 01 lhcsc new comvounds is supnorlcrl by analytical daw and ~1lCLlros~olli~ evidence. The ~nlost diag- . . . . 
nostic fcaturc in Ole I H  nmr slictra ol the pcnwcyclic dcrivalives (2n-r) isllle r e s o k c e  01 the B-lmaln proto& 
The relative conlieuration o l  U~cse matons. in dcrivalivcs obtained by thc reaclion of a prncliiml acyl cl~lolidc (R1= 
14, R2= CI or 71 w;lh UIC achiral ink (1). can bc infcrred by Ule magnitude of lhcir vicinal coupling5 011 Lllc 
basis o l  the low J1313 ,  valucs (2.4 or 2.8 Hz in products coriwining R2= CI or T respcclively). Lhc Lam 
stcreocl~emislry has to bc assiencd to OK D-laciam ring o l  boLh oxazcpinc (2a,b,d,c,g,h) ant1 tliiazcpine 
( ~ , k , n ~ , n , ~ , ~ ) ~ d c r i v a t i v c s .  T I I ~  corrcpn&nrlig c i s  dia~tercomcrs could ncvcr be dct&tal. It is nolcworlliy that, 
while Lhe 1 3 ~ H  sienal cvcr occurs as a sham doublcl in thc sncclra of lltc above communds. Ule 13a-I1 resonance " 

anwars as a doublct in t lx  spcrlra o l  benzoll~iazcpilie dcrivativcs (Zj,k,m,n,p,q) and ;is an un~csolved double[ or . . 
multiple1 in those a l  bcnzoxazepinc dcrivativcs (Za,b,d,e,g,h). A long range coupling hclwcen lhc 13a-Il and an 
aromatic vrolon, lavourcd by Om conlormation ndovled by !he condcnscd bcnzoxazepine S Y S ~ C I I I ,  could accoiull lor . ~ 

the obser;ed 'H nmr pattem. 
In our cxperimenkll conditions (Et3N is added first to the solulion of the imillc) lhc prclin~iliary lormnlion o l  h e  

keteiie, by dehydroclllorination from Uie acyl cliloride, should be l l~c  key slcp in tlic synlhcsis 01 the P-laciams 
(2). On tlte otllcr liand. Ulr direct lorinatioo of a-laclams from imincs and acyl chlo~idcs in Ole abscncc o l  E13N 

has beell previouslv reporled. 6,7 In thcsccascs lllc rcactiori olLl~c acyl cl~lnride wilh the irnioc prorluccs an ailduct. . . 
which cyclizes alter an ineamolecular dcprotonation. Duran and Ghoser isolalcd t ~ n  1:l adduct by h e  rcaction 
a1 mom tcmpcnturc o l  dichloroacclyl chloride will! bcnzalaniline in h e  abscnce olEL3N. This inlcrn~nlialc tl~cn 

lormed the concspondi~~g a-lacwln on mclling or rcnuxing in bcnzcne solulion. 
In order to get lurllrcr inlorina~ioi~s on h e  ~nechanistic a s p &  01 thc hcie rcporlcd cycloaddilion reaction, we 
refluxwl a bcnzcnc solution of benzoxazcpine (1.1) wilh c11loro;mlyl chloridc in the abscncc o l  llic basc lor 1 li. 
The samc experiment was Um carried out on Uie benzoU~i.vcpine (Id). In both cascs we isolatnl llic lormyl 
chloroacc~nirlo derivatives (4n,b), probably arising from the hydrolysis 01 the intcn~~cdialc adducls (%,I>) 
(Scheme 2) during the final parlition bclween elhyl acewte and water, and lhc cor~espondio~ P~lacta~ns (Zn and 2i) - .  
could not k dc1~1cd. Recenily Vecrabhadtaiah i d ?  have dcscribcd lhc Ionnation &chloroaccwmido dcrivativci, 
insicad of t l~c exocctcd O~lactams. by thc reaction 01 Schifrs bases (2-bcnralaminoU~iazolvlco~~~narins) with . , 
chloroacetyl chloride iolheprescnce of EljN in rlioxanc . 
Finally la or i d  was refluxcd in bcnzene  will^ clhroacelyl chorideror I hand ihcn EtjN was sdikd. A h  

refluxing lor 1 11. tllc a-lactams (Za and 2j) were isolated in poor yicld (3R% iii both cascs) by usual work up and 
chromatographic scpamlion. 
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From al l  our reportcd reaills i t  lol lows that, unlike the above mentioned llic EllN plays an essenlial 

role i n  the cycloaddition rclction,which leads to 2a-r. Furlhermore the kelenc palhway appears to be lavourcd ovcl 
the acvlalion o i  h c  iinine bv thc a w l  chloride. 
I n  order lo gain evidence for the struclure 01 the in1crmcdi:tle adducts (3a,b), the reaction o f  1s or Id will, 
chloroacclyl cldoridc was pxlormed in  rrf luxing dculerioknrcnc and the I11 nmr speclrn o f  the l inal solulions were 
runned on k l o r e  the conventional work up, which leads l o  the above described derivalives (4a.b). The upricld shi l l  
o f  lhe resonance 01 Llle ilninic prolon o f  l a  and I d  (A 6=0.44 and 0.76 respcclivcly), aner Lhc trcaunenl will1 lhe 
acyl chloride, allows l o  assign the covalcnl ralher Lhan &acyliminium stuclure l o  l o  the inlermcdiale (3a.b). 

4a,b 

Scheme 2 

The anlihacterial aclivily 01 Lhe placlain drugs was lcslwl by ililiusion methodi' in  solid medium using bolh 
Gram-positive a. amas ATCC 25923) and Gram-ncgalive a Cdj ATCC 25922) strains. 
Tests were canied out in  20 MI 01 dimet l~yl  si~lplioxide solutions containing IW) - 10 - 1 p g  01 ihe tested drugs by 
slerile paper disks (0 6 mm) on Muellcr-I l inlon Agar plaies inoculated with los CFU (Colonies Forming Unih). 
The plales were incubalcd lor 18 h a1 37 "C. TesL? were pcrloztncd i n  comparison to Ampicillin and Cephalorhline 
at llle same concentralion. The screening resul& 01 the tcslcd drugs showed no anlibaclcrial aclivily ill the applied 
enperimenlnl conditions. 



Table 2. Sclcctcd spectral data and micmanalysis for Za-r 

Melting pain& wcre determined wilh a Biichi oil balh apparatus (Kofler hol slagc apparalus lor 2j,l,p) and are 
uncarreclcd. Ir sncctra (KBd wcre recorded with a Perkin-Elmer 983 s~cclrooholomeler. The I H  nmr snecua were . , . . 
measured wilh a Varian EM-390 (90 MHz) speclromeler using dcuteriocl~lorolorm as lllc solvcnl a.N-dimclhyl- 
formamidc-d7 for Zp) and lclnrnell~ylsilane as internal standard Mcrck silica gel 60 (230- 400 mesh) (1:jO) was 
used for column cbromalograpl~y. Tbc drying agent was sodium sulpl~alc 

Yulnu12.3-bll 1.5lbr117usnrr~~nc~ h ~ d L ' u r r ~ g u ~ ! d i ~ ~ c  !lc~~~ull!iL%~~~!~.'s Ud:O 
All 111r tide t ~ a ~ m x m q m m  and l r n ~ n l l ~ i a q ~ n ~ ~  ar? knc N I L  ( ~ x w p !  IULI@ ~ . c I I I o ~ ~ ~ . ~ ~ . I ~ ~ I I I ~ I I ~ ~  iK:l7:p.Il? ,lc J 

and were oreoared followine U I ~  oroccdure oreviouslv described bv us. "' . . - .  
Compound (lc), obtained in 88% yield, h a i m p  187.3-188 "C (d~hloromclhanc-elllyl acetalc); ir: 1612, 1488 
cm-': nmr: S 8.09 (IH, s,  13-H), 8 55 (IH, s, CH=N). Anal. Calcd for ClhHgN20CI: C, 68.46; H, 3.23; N, 
9.98. Found: C. 68.15; 11. 3.40; N, 9.70. 
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urc for the P- ndensedw 
A mlxrurc olqu1nol7.3 ~[l,5lkn7o.;mcp1nc ( la  c) or hen7~lthla1~pllle (Id-0 (0 5 inmol) and diy El3 N 

(I mmol) in dry benzene (2 ml) was stirred under reflux and the appropriate acid chloride (1 mmol) , dissolved in 
dry benzene (2 ml), was added dmpwise for 15 min. Refluxing and stirring were continued for 1 h, and then the 
reaction mixture was partilioned between ethyl acelate and water. The organic phases were washed with saturated 
aqueous N a H C 4  and hrine, dried and evaporated. Column chrnmatography of the residue afforded homogeuwus 

13.13a-dihv~12H-aze1ol2.1-dlquinoI2,33h1I1.5lbeuzoxaze~in-12-one ( 2 4 )  or corresponding 

evaporated. Crystallization of the residues from ethyl acetate-n-hexane afforded pure title derivatives (4a.b). 

Cumpound 4a had mp 161 'C; ir: 3243, 1 6 9 5 , l W  cm-I; nmr: 6 4.13 (ZH, s, CH2), 8.84 (IH, s.4-H). 9.14 

(IH, br s, NH), 10.74 (IH, s, CHO). Anal. Calcd for C,8H13N203CI: C, 63.44; H, 3.85: N, 8.22. Found: C, 

63.46: H, 3.87: N. 8.04. 
Compound 4b had mp 113.5-1 14 "C: ir: 3287, 1688,1668 cm-1; nmr: 6 3.95 (ZH, s, CH2), 8.63 (lH, s, 4-H), 

9.55 (IH, br s, NH), 10.50 (IH, s, CHO). Anal. Calcd for CIS H13N202SCI: C, M.58; H, 3.67; N, 7.85. 

Found: C, 60.M): H, 3.72: N, 7.73. 
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