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Abuawt. (+) 9-DemeihoxyporoUuamycin B 3a and (+) pororhramycin B 3b were synthesizedfrom IS) pyroglutamk 

acid through a versatile and @Uicnt rOWC1 

Pyrrolo[Z,l-c][l,4]benzodiazepines of the anthramycin 12 group are antitumor antibiotics produced by 

various Streptdmyces which mediate their activities by covalent binding with DNA.3 Their 1lu.S absolute 

configuration is important for their antitumor properties. Indeed, this configuration provides these compounds 

with a twist along the molecule which allows their interaction with DNA.4 

1 R’= CH,. R*= OH, R’= H. X= OH 

39 R’= R*= H. R’= CH,. X= OCH, 

3b R’= H. R*= X= OCH,. R’= CH, 

2 

(S) Pyroglutamic acid is a convenient chiral starting material to synthesize natural enantiomers of this 

family of antitumor compounds, as first exemplified some years ago by the synthesis of neothramycins 2 and 

analogues.5 The (5s) N-2 nitrobenzoyl-5-hydroxymethyl-2-methoxy pyrrolidines of general formula A used in 

this work were shown to be also versatile intermediates in the synthesis of other pyrrolo 

[2,1-c][1,4]benzodiazepines including a dihydropyrrole ring and a conjugated double bond in a side chain 

attached to C-2, as outlined in general Scheme 1. 
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This synthetic strategy involves the preparation of the enamidoaldehydes C which allow the 

introduction of the unsaturated side chain via Wittig-type reactions to D.1.6 The recently reported synthesis of 

porothramycin B 3b7 using the same type of intermediate* prompts us to disclose our own results in the same 

area,la and we describe here the short total syntheses of 9-demethoxy porothramycin B 3a and porothramycin 

B 3b. 

The imide 5 b, prepared (95% yield)9 from 3-methoxy-2-nitrobenzoyl chloride and (5s) S- 

ethoxyethoxymethyl-2-pyrrolidone 4 , as previously described for 5as, was reduced by DIBAL-H. The 

addition of a hexane solution of DIBALH to a TRF solution of 5b was tequired in this case to lead to a partial 

regioselective reduction to 6 (68%). These compounds were converted5 to 9-methoxy orrhonitrobenzamides 7 

(83%)10 which was quantitatively acetylated to 8 (Scheme 2). Elimination reaction by heating a toluene 

solution of 8 in the presence of quinolinium camphorsulfonate (QCS$ provided the enamide 911 in 87% yield. 

The formyl group was introduced at C-3 through a Vilsmeier-Haack reaction affording the key 

enamidoaldehyde intermediate lob (87%).‘* 
R 

/OCH(CH30C2H, 

4 P = CH(CH@C2Hs 5n R=H 
Sb R=OCH, 

6 R’s CH(CH$OC2HS, R’= H 
7 R’=H. R2= CH3 
8 R’=Ac. R2= CH, 

- 

9 10n R=H 
1fJb R=OCH3 

Scheme 2 

The NJ-dimethylacrylamide side chain, common to the target molecules 3a and 3b was elaborated 

through a Wittig-Homer reaction with the suitably functionalited diethylphosphonate 1113 (Scheme 3). The 

products of these reactions could be directly saponified with 1N Ba(OH)2, respectively to the alcohols 12a 

(97% from 10a) and 12b (non optimized 78% yield from lob) 14. Swern oxidation15 of these primary alcohols 

12 required the use of diisopropylethylamine as a base16 to avoid partial racemization of the aldehydes 13a 

(96%) and 13b (93%).‘7 

12b R=OCH, 

0 
. 

13b R=OCH, 

3n R=H ” 
3b R=OCH, 

Scheme 3 
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The reduction of the aromatic nitro group with an excess of Raney-nickel at room temperature and 

cyclixation to the pyrrolo[2,1 c][ 1.4]benxodiazepine skeleton were diiy followed by treatment with a very 

diluted solution of trifluoroacetic acid (0.002%) in CH2C12MeGH (9:1)t*, providing respectively 9 

demethoxyporothramycin B 3a (65%), and pomthmmycin B 3b (non optimized 45%).‘9 

These results show the versatility of our synthetic strategy to prepare antitumor antibiotics of the 

anthramycin group as well as 11aS enantiomers of structural analogues, the biological activities of which will 

be mported elsewhere. 
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