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Abstract: Trealaneat of ascomycin er its O-TBDMS-derivatives with hydrogen sulfide and pyridine in dimethylformamide solution 
results in deoxygenation reactions at the tricarbonyl sequence of the binding domain. 9-denxo-ascomycins (Sa-c) are obtained in high 
yields (75-85%) together with small amounts (2-14% yield) of 10-deoxo-ascomycins ((m-c). The novel derivative 10-deoxo- 
ascomycin (6a) is accessible in excellent yield (85%) from the 10-amino-analog of ascomycin upon reaction with hydrogen sulfide in 
the absence of base. © 1999 Elsevier Science Ltd. All rights reserved. 

Ascomycin (1) is a macrolactam isolated from the fermentation broth of Streptomyces hygroscopicus var. 

ascomyceticus. 1 Derivatives of ascomycin have shown interesting anti-inflammatory activities in animal 

models 2 and in man) SDZ ASM 981 (33-epi-chloro-ascomycin, 2) is the first representative in clinical 

development for the treatment of inflammatory skin diseases. 4 Ascomycin and related macrolactams feature in 

the "binding domain" (Fig.l) 5 the unusual pattern of three adjacent carbonyl groups (C8-C10), whereby one 

carbonyl group is involved in hemiketal formation with the secondary hydroxyl group at C-14. 
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Figure I ~ 1 Aseomycin 2 SDZ ASM 981 

It was of interest to investigate the impact of chemical modifications at the tricarbonyl-sequence on the 

biological activity of ascomycin. In a previous paper we reported on the conversion of ascomycin into its 9- 

imino- and 10-amino-analogs. 6 Here we present a simple, high yield, one step synthesis of 9-deoxo- and 10- 

deoxo-ascomycin starting from ascomycin or its 9-imino- or 10-amino derivative. 
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Treatment of ascomycin (1) or its O-TBDMS derivatives (3,4) with gaseous dihydrogen sulfide in the presence 

of pyridine in DMF solution provided the corresponding 9-deoxy-ascomycins (5a-c) in high yield (85-75%) 

together with lower amounts (2-14% yield) of the 10 deoxo-derivatives 7 (6a-e, Fig.2, Table 1). 
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Figure 2 5c 6c 

Table 1 Deoxygenation of ascomycin derivatives 

entry educt 

1 1 

2 3 

3 4 

R u 

OH 

TBDMSO c 

TBDMSO 

R 33 

OH 

TBDMSO 

OH 

9-deoxo ( %)= 

5a (85%) 

5b (78%) 

5c (75%) 

10-deoxo (%)= 

6a (2%) 

6b (11) 

6c(14%) 

ratio 9/10-deoxo b 

9 5 : 5  

85 :15  

80 : 20 

") isolated yields; b) determined by H NMR, C)TBDMSO = tert.butyldimethylsilyloxy 

The NMR data of 5a-c are in accordance with the data published for 5a. 8 The protected derivatives 5b and ,f,e 

were easily converted into 5a by desilylation using standard conditions (5% HF / acetonitrile, 8h-r.t.; 89% yield 

of isolated product). The structures of the novel derivative 6a-e was assigned unambiguously by 2D-NMR 

analysis. 9 Deprotection of both, 6b and 6e provided 6a (91% and 88% yield of isolated product, respectively) as 

expected. 
Examples of carbonyl to methylene conversion with dihydrogen sulfide are rare, ~°a and the mechanism of the 

reaction is not fully understood. Although the transient formation of numerous products was observed, when 

monitoring the course of the reaction by TLC, all attempts to isolate these putative intermediates were 

unsuccessful. Only starting material or the end products were isolated upon work-up. Taking into consideration 

the known reactivity of ketones towards dihydrogen sulfide in basic media l°b'c, the following sequence of 

reactions might take place: (a) thionation of the 9- or 10-carbonyl group; (b) 1,4-addition of a thiolate-anion to 

give a disulfide; (c) fragmentation of the disulfide to the deoxo derivative and sulfur (Fig.3). 
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Rgure 3 

9-deoxogenation I-I* 

b~ c 9 

d~xogon 

Assuming that a positively charged imonium species should be more reactive towards nucleophilic attack than 

an inactivated carbonyl group, we hypothesized that the 9- or 10-aza analogues of ascomycin, should readily 

and regioselectively react with hydrogen sulfide to deoxo-ascomycins in the absence of a base. For 

experimental proof, the easily accessible aza-analogs 9-imino-ascomycin (7) and 10-imino-ascomycin (8, 

masked via aminal-formation with the hydroxyl group at C-14) 6 were treated with dihydrogen sulfide in DMF 

solution in the absence of pyridine (Fig.4). 
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The reaction yielded, as expected, the 9-deoxo-ascomycin derivative 5a (from 7), and more importantly the 10- 

deoxo derivative 6a (from 8) as the single products in excellent yields. 

In summary, the synthesis of ascomycin derivatives deoxygenated at C-10 was shown for the first time. In 

addition, an alternative and easy access to 9-deoxo-ascomycin derivatives was detected. Follow-up experiments 

indicate that the deoxygenation protocol, described herein, is applicable to a broad range of related 

macrolactams. ~1 Due to their good availability, the deoxo derivatives are versatile starting materials for further 

modifications. 
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