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CYCLOL FORMATIOR IN PEPTIDE SYSTW. IV. 

HYDROXY ACID INCORPORATION INTO F’FiPl!IDEG 

V.K. Antonov, A.M. Shkrob, V.I. Shchelokov and Y.Y. Shemyelcin 

Institute for Chemistry of Natural Products, 

USSR Academy of Sciences, Moscow, USSR 

(Fteceived 2.4 June 1963) 

EARLIER we reported on the reerrangement of N-( f3-hydroqypro- 

pionyl)-piperidone to the W-membered cyclodepsipeptide (I) 

(1,2). Further study showed that this new reaction in which 

a hydroxy acid residue is directly incorporated into a peptide 

system is of general significance and occurs with both cyclic 

end acyclic peptides. 

Under conditions similar to those described earlier 

('1,2,3), we obtained N-( p-benzyloliypropionyl)-pyrrolidone 

(II), N-( p-benzyloxypropionyl)-caprolactam (III) end N-ben- 

zyloxyacetyldodecalactem (IV) (see Tables 1 end 2). Flydro- 

genolysis of compound (III) and (IV) over Pd-black in abs. 

tetrabydrofurane led to the cyclodepsipeptides (V) end (VI). 

The structure of these compounds followed from a comparison 

(I) 
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(VI) 
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1356 Cyclol formation in peptide systems - IV ND.21 

of their I.B. spectra with those of cyclodepsipeptide (I>.+** 

The fact that the reemangement takes place with 

~-glyc.olyldodeealactsm in which the -COTJCO- group possesses 

a configuration similar to that of acyclic acylemides (4) 

oaused us to explore the possibility of incorporating 

hydroqy acids into linear peptides. Indeed, it was found that 

hydrogenolysis, sometimes followed by heating, of the H-ben- 

zyloxyacylamides (VII a-e) yields the linear depsipeptides 

(VIII a-e), whose structure has been proved by means of 

their IA spectra and by countersynthesis (see Table 3). 

H2/Pd 
C6E5CH20(CH2)nCON(R1)COR2- 

(VII) 

a. -1 R1=R2-CH 9 - 3; b. n=l, R'=CH3, 

R2COO(CH2)nCONHR' 

(VIII) 

R2=CH2N(CO)2C6H4; 

c. ml, R1=CH2C02CHs, R2=CB$(C0)2C6H4; d. IL=~, R'=CH,, 

R2=CH~(C~)2~6~4i e. -2, ~1=cE2c02cH3, a2=cE2N(c0),c6H4. 

These results allowedsome inferencestobe made regar- 

ding the conditions for stabilization and for directing the 

+ 

+-b 

The absence in compounds (V) end (VI) of a bathochromic 

shift of tRe ester band observed in (I) on passing from 

tetrahydrofuran to Ccl, bears evidence of the absence 

of a transannular effect in the former compounds. 

The weak musk-like odor perceived on heating (VI) con- 

filipls the absence of association via hydrogen bonding 

(cf., Y. Iwekura end K. Uno, J., 2, 1227 

(1960)). 
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1358 Cyclol formation in peptide systems - IV No.21 

cleavage of cyelols. We believe that the qyclols (B) arising 

frominteraction of4ydro~ldth endocyclio carbomlin 

R-hy~acylemides (A) are generally unstable, broomposing 

with the fornation either of the initial &hydxo~acylemider, 

or of ayclic or linear depsipeptides (C). 

(A> 03) cc> 
If, however, the oyolodepsipeptides possess strong stc 

ric hindrances or Waneannular interaction the cyolol wq 

prove to be more stable than the macroqcle, as, for instan- 

ce, in the case of the 9-aembered cyclotridepsipeptides (cf. 

5). The existence of atable cyclols ir thus a possibility 

and a number have been formed from lL(c4-hydroxyacyl)-diketo 

piperwines (1,3,6,7).+ In the series of IGglycolyllactems 

the we101 struoture, in conformity with Brown's rule (8,9), 

ie observed with H-glycolylpiperidone (1,3). 

Phe above said is confirmed by the fact that hydrogeno- 

lysie of (II) leads to the H-(p-hydroqypropioqyl)-pyrrolidone 

(IX), xather than to the cyclol or cyclodepsipeptide. The 

structure of (Ix) followed from comparison of its U.V. and 

+ Recently, B.C. Sheppard (Exoerientia 22, 125 (1%3)) on 
the baziie of our earlier commuuicatafl spectral characte- 
ristics of cyclols (I), was able to demonstrate the possi- 
bility of cyclol fornation by ismeriration of the corres- 
ponding cyclotxidepsipeptide. 



No.21 Cyclol formation in peptide systems - IV 1359 

I.E. spectra with those of R-acylmlidones (1,3,4). 

The unprecedented ease of fomation of macrocyclia 

q&ems, we have observed in the above described transrorma- 

tions, led us to the belief that suah reactions may pomibly 

occur inthe biogenesie of cyclodepsipeptldes, inparticular 

of eerratsmolide (10). !This is supported by the readiness with 

which the model reaction of p-hy droqpmpionic acidincorpo- 

ration into diketopiperasine rings takes place. Thus in the 

hydrogenolysis of BJ-bis-(p-bensylozypropioqyl)-diketopi- 

perazine ring closure spontaneously takes place to give the 

cyclotetradepsipeptide (X) (11). At present we have in a si- 

milar wey synthesized a nrrmber of other serratmolide sna- 

logs, namely depsipeptides (XI), (XII) end (XIII) (see Tables 

1 snd2). 

(x). R1=R2=R3=Ri (XI). R'=Ii, R2=R3&R3 (L,L); 

(=I). R1=R2=R, R3=CR2GR (DL); (XIII). R1&R3, R2a3,H (DL) 
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aclmowledgement to L.B. Benyavina, G.G. DPoryantseva and 
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