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Abstract: The products obtained from the acylatlon of 4-phenyl-5H-2,3- 
benzodlazepine (5) are strongly dependent on the nature of the acylatlsg agent 
and the reaction conditions. Reaction with acid anhydrldes followed by a nucleo- 
phile gives the 1-substituted 2-acylbenzodiazeplnes (10) and (11) while reaction 
with acyl or sulphonyl halides either induces a ring transformatron to give the 
3-phenylisoquinolrne N-imine salts (12) or results In the formation of the 
acylated dlmer (13) via a dehydrochlorlnated lntermedlate (15). 

The reactlvlty of 5g-2,3-benzodiazeplnes to electrophllic reagents has not 

been much studied. The only report' is concerned with the reactlons of the 

highly substituted example (1) with acylatlng agents, Scheme 1. Its reactions 

are interesting because the reaction path to give (2) differs from that followed 

by the analogous monocyclic system' (3), Scheme 2. Whereas the latter react 

x loss of a ring proton to give the fully unsaturated acylated dlazepines (4) 

the former prefers to lose a proton from the methyl substituent to give the 

methylene derlvatlve (2). 
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This letter 1s concerned with the acylatlon of 4-phenyl-5H-2,3-benzodlaze- - 

pine3 (51, a substrate for which the reactlon path followed In Scheme 1 1s blocked 

by the presence of the phenyl group. We thought rt likely that It would react 

In a manner similar to (3) to give (71, a ring system which was of interest to us 

In connection with another pro]ect.$ However, products of this type were not 

obtalned and rt was found that the course of the reactron depended strongly on 

both the nature of the acylatlng reagent and the reactron condltlons. 

The reactlon of (5) with acetic anhydride In benzene was rapid at room 

temperature and gave a reactive intermediate formulated as (8). This on quen- 

chlng with water gave (9), but it could also be reacted with a range of 0 or S 

nucleophiles to give products e.g. (10) and (11) in which the drazeplne ring was 

retalned. 
5 Srmllar results were obtained with propionic anhydride but no 

reaction was obtained with benzolc anhydrlde even at reflux temperature. 

R % 

(a) Me 88 

(b) Et 81 

(c) Ph 92 

1 
/ 

H bAc 

ROH (*I 

J (9) 42% 

R % 

(a) Et 62 

(b) Ph 64 

The reaction of (5) with acyl and sulphonyl halides was more complex and 

the nature of the product depended on both the nature of the reagent and the way 

in which the reaction was carried out. Addition of acetyl or benzoyl chloride to 

a solution of the dlazeplne rn benzene at room temperature resultedrn the rapid, 

clean precipitation of the 3-phenylisoquinolrne N_-rmine salts (12a,b)? Similar 

reactions were also carried out with sulphonyl halides and chloroformrc esters 

to give for example (12c,d,e), but in these cases this was the mayor reaction 

path only if the benzodrazeplne solution was added slowly to an excess of the 

electrophlllc reagent. If the reaction was carried out by adding the reagent 
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slowly to the dlazeplne solution (so that the dlazeplne was in excess for most 

of the reactlon time) then about half of the dlazeplne was converted to Its 

hydrochloride and the ma3or product was the duneric species (13). Interestingly 

the reaction with acetyl chloride also took this as the mayor reaction path when 

done at O°C, glvlng (13, R=COMe). 
8 

Under these condltlons a deep brown colour 

was generated as the acetyl chloride was added which faded to colourless over 

ca 5-10 min. - The reaction with benzoyl chloride at O°C produced a similar brown 

colour but it was more persistent and lasted for ca 1 h; however in this case - 

no duner was obtained, only the lsoqulnollne lmlne salt (12b, 95%). 

R % 
\ Ph 

(a) MeCO 67 
02 
= 1 ,N+ 2-f (5) RCI_ 

lb) PhCO 89 
c\ 'I? 

(cl Cope 88 

(d) C02Et 85 
(12) 

(e) e-MeC6H4S02 62 

These observations can largely be accommodated by the mechanism shown in 

Scheme 3. 

(16) 

Scheme 3 

In view of the formation of (10) and (11) In the acetic anhydride acylation 

it seems likely that the primary product is the lminium salt (14). This loses 

a proton to give the species (15) which can then react by two competing pathways; 

(a) ring contractlon to the dlazanorcaradiene (16) which finally undergoes an 

acid catalysed ring opening to give the isoquinoline N-imine salt (121, or (b) 

a t611 + 4s) dlmerlsatlon to give (13). It would appear that the ease of 



348 

deprotonatlon of (14), and the rates of the two competing pathways for (15) 

are affected by the nature of the substltuent R on nitrogen, so leading to the 

observed varlatlons In behaviour with different electrophlllc reagents. These 

wall be discussed in more detail In the full paper. Two other observations are 

of interest, and support the above general scheme: (1) in the acetlc anhydrlde 

acylation, treatment of the primary product (8) with a solution of hydrogen 

chloride in benzene gave (12a) in good yield; and (11) in the acylatlon with 

benzoyl chloride the use of pyrldlne at -2OOC rather than benzene at room 

temperature as solvent prevented the rapld formation of (12b), so that (14, R= 

COPh) could be intercepted by the addition of ethanol to give the benzoyl 

analogue of (lob) in 70% yield with only 13% of (12b). 

Further work on the mechanism of this reaction and on the cycloaddltlon 

reactlons of (15) is In progress. This investigation has not yet been 

extended to other substituted 5H-2,3-benzodlazeplnes, but thlenodlazepines 

analogous to (5) i.e. 2-phenyl-lg-thieno[2,3-d][l,2]-dlazeplne and 4-phenyl-5H- 

thleno[3,2-dl [1,2]-dlazepine3 gave reactions with acetic anhydrlde followed by 

ethanol quenching which exactly paralleled those of (5). 

We thank the S.R.C. for support (D.P.M.). 
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