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SYNTHESIS OF SECORAPAMYCIN ESTERS AND AMIDES1 

Jerauld S, Skutnicki,* Robert M. Keamey, and Andri L. Smith 

Abetract: kzumpamycinacidhasbecnconvertedtoavaktyoffunctionalkdestersandamides. 
Sequential~l/maldolrea&onofasecorapamycinamidepmvldedauwcatedanalog. 

Rapamycin (Q2. a potent macmcyclic immunosuppressive agent cunently in Phase I clinical trials for the 
treatment of transplantation rejection, is a natural product isolated from Streptomyces hygroscopicud The 
unique and complex molecular landscape ofrapamycin consists of a 31-membered ring ccotaining both a lactone 
and a lactam. a masked tricarbonyl unit, an all trans triene, an allyllc alcohol, a &~unsaturated ketone, and 15 
chiral centers. W& and other&6 have shown that under a variety of base catalyzed conditions, rapamycin 

undergoes facile ring scission via j&elimination to provide secorapamycin acid 2. To identify potent, efficacious 

immunomodulators by exploiting this important observation, a series of secorapamycin esters and amides was 

synthesized. 

OH 

The compoud of this study were prepawl via modification of the Stegllch7 and Has& procedures as 
summa&cd in Table 1.9 Treatment of the 4-dimethylaminopylidine (DMAP) salt of sewmpamycinacidtiwith 
I-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (DAEC!) and DMAP in methyleae chloride 
containing excess methanol, followed by camful flash chmmatognphy. furnished methyl ester 3a. Amides 4a-c 
were pqared analogously employing the appmpriate amine in methylene chloride. An alternate procedure for 
carboxylic acid functionalization involved the treatment of 2 (free acid) with DAEC!, hydroxybenzotriazole 
(HOBT),to N-methylmorpholine (NMM) in dimethylformam& to provide esters 3b-d and amides 4d-b. A 
cornperinggidenecdontoproducta~actoncllhasbeenobsffvcdduringDABCrsctivationof2andmaybe 
responsibleforthemoderateyieldofcsterandamidepmducts. 
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Table 1. Secorapamycin Esters and Amides’ 

couple 
* 

Compound Z 
3a -0Uk 

Yield (%)’ Methodb 
27 A 

3b -OCH#h 41 B 

- 
3c --o(Wh~ 26 B 

3d -_qwh-(-J 21 B 

4a -NH(CH&Nlb@ 27 A 

4b 

4c -NH(CH&Me 46 A 

4d -NH(CH&OH 23 B 

46 -NH(CHp) 30 B 

41 -NH(CH w 27 B 

4g 

4h :: : 
%dds repted are for purified (flash chnmmtography) products and have not bear optimid. 

%&hod A: DAEC/CH2C12/40“C; MethodB: DAElC/HOBT/NMM/DMF/ 0-25°C. 
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~l(c~lo~l) esters (3e-d) and amides (4e-h) of varying chain length were designed to mimic the 
eyclohexyl (Cz3-coz) region of rapamycin. To eIiminate the re&ndant cyclohexyl region. tnmcated derivatives 5 
and6werepqared. ~~ntof4ewith~AinTHPat-78OC~the~~l*2productSin28% 
yieldafterflashchmmatography. ~~~nwas~k~Irycondensasionofthe~l~of5,gcnerated 
witi 3 equivalents of LDA in THF at -78 QC, with mcemic 3-methyl-5-oxohexanal to affozd 6 as a mixture of 
diastercomers (8% yield after fIash c~~~~phy).t3 Thus, compound 6 is a secoqamyciu derivative in 
which the alkyl@ycloalkyl) unit is reposidoned on Westem half of the mokcule and a simplifkd xeconstimted 
C&-C31 segment is inwduoed on the Eastem half. 

LDA / THF 
-78 *C 

THF I -78 *C 
- 

6 5 

In summary, we have reported the first syntheses of novel esters and amides14 derived from 
securapamycin acid. A truncated vycln amide was designed and synthesizd via sequential -1 I 
n@dol pmccdm~ The compounds des&bed herein are signlflcsntly kss potent than rapamycin in the standard in 
vitm assays, 
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