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Abstracf: E~hromycin A has been converted into two linear fragments (1 & 3) which 
rtions 

~~~~~d~~~~~~~~~ 
(Cl to C8 or C9 plus the nitrogen atom) of the azalide 

homoerythromycin A (2) and 9deoxo-9a-aza-9a-homoerythro- 
mycin A (4). These fragments represent advanced intermediates for the synthesis of novel 
azalide structures with structurally divergent western portions but with conserved eastern 
pOl?iOIlS. 

Erythromycin A has been an important agent for the treatment of bacterial infections for over 30 years.’ 

It is an attractive drug because it is extremely safe, but its drawbacks include a limited gram negative spectrum and 

gastric intolerance in many patients. 2 These limitations have been partly overcome with the azalide antibiotics, the 

prototypes of which are Pdeoxo+Xa-az&a-homoerythromycin A (2) and Pdeoxo-9a-aza-9a-homoerythromycin A (4), 

which combine the safety of erythromycin with an expanded gram negative spectrum and wider tolerance to oral 

administration.3 We now report the conversion of erythromycin to a linear Ba-aza fragment (1) that corresponds 

exactly to the eastern portion of the the Ba-azahde 2, and a similar conversion of e~thromycin to a linear 9aam 

fragment 3, which corresponds closely to the eastern portion of the Ba-azalide 4 (the fragment has an additional 

ethyl group at C9). These fragments are useful intermediates in the synthesis of novel azalide antibiotics which 

have high structural homology to azalide antibiotics 2 and 4 in the critical eastern half of the molecule, but are free 

to diverge in StNCtUIF by an arbitrary amount in their western halves. 
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The synthesis of the 9a-aza fragment 3 was accomplished in two steps as illustrated below, beginning with 

the erythromycin fragment L4 Condensation of 5 with hydroxylamine hydrochloride produced the oxime 6 in 85 36 

yield. Catalytic hydrogenation of this oxime with PtO;! in A&H with 1000 psi H2 for 24 hours produced the 9a-aza 

fragment 3 in 78% yield, as an approximately 1 : 1 mixture of stereoisomers at C9.5 

The synthesis of the 8a-aza fragment 1 started with Beckmann rearrangement (tosyl chloride, pyridine) of 

the oxime 6. NMR spectral data indicated that oxime 6 was predominantly a single stereoisomer, which based on 

simple steric arguments was presumably E. Beckmann rearrangement of the E isomer with trapping of the 

intermediate cation by the 6-OH gave rise to the major product, the cyclic iminoether 7. The minor C-8 epimeric 

iminoether 8 presumably arises from initial epimerization of the E-oxime at C-8 under the acidic reaction conditions. 

The mixture of C-S epimeric ylactones 9 presumably arises from Beckmann rearrangement of the minor Z-oxime to 

form an unstable exocyclic iminoether, which hydrolyzes to the lactone during aqueous workup.6 
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9 

The distribution of products resulting from the Beckmann rearrangement of oxime 6 depends on the 

details of the reaction conditions. In general, treating a 0.05 to 0.1 M solution of oxime 6 in pyridine with one 

equivalent of an activating reagent (such as p-toluenesulfonyl chloride or p-toluenesulfonic anhydride) at room 

temperature led to incomplete conversion of starting material to the desired imino ether 7. If the reaction was 

conducted at 60°C it proceeded essentially to completion, but with substantial formation of the y-la&one by-products 

9 (along with a smaller amount of the epimeric by-product 8). Conducting the reaction at room temperature with 5 

equivalents of the activating reagent also forced the reaction to near completion, but with substantial formation of 

epimeric by-product 8 (along with smaller amounts of 9.) The best conditions for producing 7 involved treatmg a 
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1.3 to 1.5 M solution of the oxime 6 in pyridine with 1.1 equivalents of p-toluenesulfonyl chloride at room 

temperature. At this greater concentration, the reaction proceeded to completion with minimum formation of by- 

products. It should be noted that the epimeric iminoether by-product 8 is easily separated from iminoether 7 by 

silica chromatography7 and is useful for the synthesis of the epimeric Sa-aza fragment 13. 

Conversion of iminoether 7 into the Sa-aza fragment 1 was not readily accomplished by simple acid 

hydrolysis, as this led almost exclusively to the amide 11. Most methods of reduction (e.g. catalytic hydrogenation 

or sodium borohydride at room temperature and pH -z 6) furnished predominantly the propylamine 12. However, 

reduction following the method developed by Myers et. al. (NaBHq at 40 “C and pH = 7P produced the aminall0 

as a single stereoisomer of undetermined configuration at the aminal carbon. The aminal could be isolated by silica 

chromatography as long as ammonia was a component of the eluent: otherwise it decomposed on silica to the 8a-aza 

fragment 1.9 Normally the aminal was not isolated, however, but was directly hydrolyzed to 1 with mild acid.1° 

The overall yield of the S-am fragment 1 was 68% from the iminoether 7. 

\ 
H+, Hz0 catalytic 

hydrogTation 

In summary, we have described the conversion of erythromycin A into two linear nitrogen containing 

fragments which correspond to the the eastern half of two potent azalide antibiotics. This conversion leaves the two 

sugar moieties intact and requires no protecting groups. These fragments represent advanced semisynthetic 

intermediates for the synthesis of a large number of novel azalide antibiotics with structurally divergent western 

portions but with conserved eastern portions. Our efforts at reconstruction of the macrocycle from these intermediate 

fragments will be reported in due course. 
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