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AAwmcf : The cleavage of the 3-hydroxy-picolinoyl r&due of p&buunycin IA and related 
compowds is repotted 10 occur by a simple zinc reduction in aqueous acidic sulution. 

Pristinamycin is a naturally occurring antibiotic streptogramin, made up of two groups of molecules - 

pristinarnycins I and prisdnamycins II- which act synergistically on sensitive strainsl. We recently qwrted our 

studies in the streptogramin field which have culminated in the selection for clinical trials of two new water- 

soluble derivatives of pristinamycin 1 and II (RP 59500; Synetrid@)2. FYiAnamycins I, among which 
. . ptvammycin IA and Ig are the major components, are peptidic maWolackXX?s whereas p&it&my&~ Ii are 

polyunsahrated macfoktones (Figure 1 L 

HO 

R=NMe* pristinamycin IA (1) pristine IIA (4) 

R = NHMe pristinamycin IB (2) 

R=H virginiamycin (3) 

FQure 1 

In our continuing exploration of the stnx%*activity relationships within the priskumycin I (PD se&s, 

we v&-e partkularly interested in the cleavage’of the amide bond of the 3-hydroxy picolinoyl residue. ‘Ihis 

amide which is the only exocyclic amide of the molecule, has indeed been regarded for years as a necessary 

feature for the bacteriological activity of P13. lkrefore, we wondered whether the preparation of des3- 
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hychnxy-picolinoyl PI (5) followed by the condensation of the resulting amine with various acids, according to 

a strategy reminiscent of that used so swssfdly in the penicillin am4, could lead to new antibiotics (6) : 

RCOZH 
l PI-N% - PI- R 

ou RCOCl 
(5) (6) 

However, at the onset of this work, we were fully aware of the probIems associated with this cleavage. 

Ontheonehand,wehadtadistinguishthepicolinamidefrwnfi~otheramide~without~g~ 

sensitive la&me and carbonyl functions. C3n the othe!c hand, we had to cope with the unexpected stability of 

the picoliiyl residue of PI ES demonslrated by the following observations. Fw instance, extensive degmdation 

of PIA under basic or acidic conditions Was known to had to id the OanStitUtiVe at’ho-acids except the % 

hydrroxy-picolinic acid wbiah EAT&& attached to threonin&. Moreover, previous works on vk@niamy& S 

(3). a close analogue of PIA. had demonstrated that upon treatment with trifluoro acetic acid, the 

macroiactone wan cleaved ketween the phenyl alanine and the 4-oxo-pipec&z n&due&. Fin&y, degradation 

afPIAbyC&si~inmasS qe&oscqy had been shown to generate all the amineacids fragments but the 

picolinii rusk&. Nevertbaiess. in spite of these negative indications, we en&mked upon u program aimed at 

thecleevagedthisgtoupmd~reparth~ina~~appraachtothis~l~bareduponasimplePnd 

fegi~lective zinc Eductioll. 

Initial attempts to conveti the target amide of PIA in@ an bydmlysable group using ch-g 

’ reagents (PC15 or poCl3f or Menvem ‘s salts met with total faihxre. In a se#nd series of endeavouq we 

designed rnon+ elaborated strategies featig an internal delivay tu the amide carbony of a mncleophile 

tethered to the niaqen or the oxygen of the 3-hydroxy-picolinic moiety, These approaches were to no &vail : 

in no cases were we able %I detect a trace of the expected p-duct (5). We then decided to investigate the 

electrochemical behaviour of (1) as it is known that certain amides can be reduced ekclrozhemical~. 

acc&ing to the following scheme for iscmicotinamide : 

FkWy & d dh4COVd that PIA COdd be irId& decaochenricalty reduoed UnCk ad& Conditions. at 
ca -0.9 V s.c.e.. to afftnd (5) in 50 % yieM ekmg with nlrmerous by+mducls9. We immedia&ly looked for a 

chemical extrapolation of this reduction and zinc was selected as tha ducing *agent since its t&i&m 

pmential is -1 V s.c.e.. We went delighted to find t&t addition of zinc pow& to 6 solution of (1) @om u 

en& &T&Z&; e&ytedpnrlp inpristinawiph 1~ : 8m) in wpeous l$CI rem&d in the rapid cansumpion d 

(11. Chromatography of thR.,resuIting mixture,led to fS), in yi@ds cauging from 30 @I 40 5%. Theze modest 



yields were fully cx3mismt with a more compkte study of the electrochemical 

analogues which d ~tedtheinvolvementofanaigiaalreductionmechakn 

ektmn transfa to the ammatic m&us. this p&way beiag m+onsible for the OccurrmGeofmanyside- 

reactionsduringthese~~~~~.Amongthese~~~,~emajaoneledinbdh~to~ 

(7). ‘This compound”. which was isolated in 7 % chrotnatograpl~S yield in the cknical reduction, IWBIIW 

fmm the formal reduction of the carbony of the picolinic amide into the ccmxzzponding methylene. 

Rapid “saeening” of the reduction conditions * that &cation reduced ttke Beaction time to 

a few minutes whereas acetic acid,was shown not to be acidic enough to allow the reductkm to proceed. ti 

the other hand. formic acid was a possible alternative to HCl but was abandaKd SirrceitgeneWedmktures 

difficdt to puriw. Zinc muid be substituted for iron or magnesium. thmgh in those CPZIW, yields of (5) 

~p~tolesstban20%.Finally.~~creduction~fowdtopnceed~~Irtthe~~ 

scale. Cornpound (5) is stable under neutral conditions and can even be recqtaUized fmm Whaene. t&wage 

of the picolinoyl residue was also cawied out with compambk suocessflc4mplg 622) andvk@amy&s (3)as 

the s&&rates. ‘Ik facility of all these reductions can be ~gatded as a collsequenoe of the pewliar redox 

prope&es of the pkolin~yl &due of Pl. Moreover. the modest yields of these reactions are awnpkkly 

&eemed by the simplicity of our approach which is quite notewor&y, especially when considering the 

complexity of PI and the failures of max sophisticated st&egies. 

. 
Eymnrentrrl : The following pmcedme is typical of the cleavage of pristiw I. 

To a suspension of pristinamycin IA (11 (IO g; 10.9 mm&s) in 250 mL of W&s was added et 16°C. 22 mL of 

HCI 12N. Afkr complete dissolution. zinc dust (53 g; 81 mm&s) was rakled~i poetions over 30 mimdes lad 

the resuiting mixture was stirred for 1 h at 16°C. CH$& WI rnt) was then added folIwui by quaus NaOH 

until pH 5. The mim was filtered on Celite, tke J~yers separated and the aqueous lqec Aqwntly 

extraaed with 30 mL of CH2Cl2. The combined aganic laya- were dried omr MgS04 and then 
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cmcentrated to leave a yellow solid Purification of this residue by flash-clmxnatography (elueni ; CH$Q / 

MeOH, 95-5) afforded (5) (3.07 g, 37.5% yield) as a pale yeUow powder. Recrystallization of this material 

from t&we led to an analytical samplell ; mp : 188°C & 5’C; “D : 43.8* (c=1.19; CHC13); Rf = 0.78 

1CH2Cl2 / MeQH. 90-10). Further elution led to impure f’ractions of (7). This material was put&xl by two 

consecutive ~a&-chromatographies to give (7) 1 1 (0.65 g; 7% yield) as a white solid; mp : 190°C k 5°C: Rf = 

0.69 (CH2Cl2 / MeOH, 90-10). 
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