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IT has recently been shown', on the basis of synthetic me- 

thods for linear and cyclic depsipeptides developed in our 

laboratory', that the antibiotics enniatin A and enniatin B 

do not possess the cyclotetradepsipeptide structure propo- 

sed for them by P1.A. Plattner et al. 3 and that the cyclo- 

hexadepsipeptide structure ascribed by D.W. Russell' to 

’ M.M. Shemyakin, Yu.A. Ovchinnikov, B.A. Kiryushkin and 

V.T. Ivanov, Tetrahedron Letters Y.7, 301 (1962); 

M.M. Shelqyekin, Yu.A. Cvchinnikov, A.A. Kiryushkin and 

V.I. Ivenov, Izv. Akad. Nauk SSSR, Otd. Khim. Nauk in 

press (1962); Yu.A. Ovchinnikov, V.I. Ivenov, A.A. Ki- 

ryushkin and M.M. Shemyekin, Izv. Akad. Nauk SSSR, Otd. 

Khim. Nauk 1497 (1962). 

* Y.M. Shemyakin, Angew. Chem. z, 741 (1959); ‘22, 342 

(1960); M.M. Shemyakin, E.I. Vinogradova, &YE Feigina, 

N.A. Aldanova, V.A. Oladkina end L.A. Shchukina, Dokl. 

Akad. Nauk SSSR 'l4& 387 (1961). 
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sporidesmolide I is indeed the actual structure of this 

compound5. 

Being engaged in studying cyclization reactions of li- 

near depsipeptides we were in a position to test the validi- 

ty of the structures assigned to two other natural products, 

namely, the cyclooctadepsipeptide structures for the antibi- 

otics amidomycin and valinomycin. L. Vining and W. Taber' 

proposed formula (I) for amidomycin (C&~680,2Nq, m.p. 192', 

[4;" +19.2" in EtOH) and II. Brockmann and H. Geeren7 sug- 

gested two formulas (II) and (III) for valinomycin 

CHMe2 CHMe2 CHMe2 CHMe2 

NHAHCO-O&ICO-NHAHCO-OCHCO 

(I) 

$?HMe2 Me yHMe2 $XMe2 FHMe2 v FHMe2 y 

NHCHCO-OCHCO-NHCHCO-OCHCO NHCHCO-OCHCO-NHCHCO-OCHCO 

(II) (III) 

M.M. Shemyakin, Yu.A. Cvchinnikov, V.T. Ivanov, 

A.A. Hiryushkin, Izv. Akad. Nauk SSSR, Otd. Khim. Nauk 

1699 (1962). 

L. Vining, W. Taber, Canad. J. Chem. ,U, 1109 (1957). 

H. Brockmann, H. Geeren, Ann. 3, 217 (1957). -- 
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(C3&pq2N4, mop. 190°,[d]~o+310 in benzene); 

they considered to be the most probable. 
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formula (II) 

In the process of synthesis of the cyclooctadepsipepti- 

des (I) and. (II) from the corresponding linear depsipeptides 

we discovered that these cyclic compounds can be prepared not 

only from linear octadepsipeptides but also from tetradepsi- 

peptides (IV, n = 1, X = X1= H, Y = OH) and (VIII), since the 

latter undergo partial doubling under the conditions of their 

cyclization by the acid chloride method. This was not obser- 

ved with linear di-N-methyltetradepsipeptides, which under 

similar conditions are transformed only into the correspon- 

ding cyclotetradepsipeptides'. 

On cyclization of D-valyl-D-d-hydroxyisovaleryl-D-va- 

lyl-D-d-hydroqisovaleric acid hydrobromide (IV, n = 1, 

X = X'= H, Y = OH)* by the chloride method (SOCl2, Et3N, 20°, 

24 hrs in benzene, 0.001 mole/liter ) the cyclotetradepsi- 

pep-tide (V) (m.p. 291' from CHC13-EtOII,[d]p +190° in CHC13; 

M. ‘.‘i . 402, 430". Found: C, 60.30; II, 8.51; :i, 6.86. C20H3406N2 

requires C, 60.28; H, 8.60; N, 7.03%) and the cyclooctadepsi- 

peptide (I) (m.9. 234-236' from LtOH,[d)g' +131° in CHC13; 

KJ. 767, I/')>. Found: C, 60.04; H, 8.50; N, 7.23;.C40H680,2N4 

requires C, 60.28; H, 8.60; N, 7.03%. inactive against Can- 

dida albicans at concentrations up to 200 r/ml.)cvere obtained. 

m Here end elsewhere in this study the molecular weights 

were determined by isothermal distillation and by the 

thermoelectrical method in acetone, ethanol or chloro- 

form. 
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The formation of compound (I) was established chroma- 

tographically (thin layer chromatography on A1203; benze- 

ne:ethyl acotate:ethanol 2O:l:O.l) and by cyclization of 

D-valyl-(D-d-hydroyyisovaleryl-D-valyl)3-D-d-hydroyyiso- 

valeric acid (IV, n = 3, X = X'= H, Y = OH) <[d]$' + 73’ 

in EtOH; M.W. (titration) 780. Found: C, 58.79; H, 8.58. 

C,H700,,3N4 requires C, 58.92; H, 8.67%) I . 

The structures of the cyclooctadepsipeptide (I) end 

the cyclotetradepsipeptide (V) were confirmed by their IR 

spectra and the results of alkaline hydrolysis. Alkaline 

hydrolysis of I and V (0.025 N I:1 aqueous alcohol solu- 

tion of NaOH, 48 hrs, 40') yielded only D-d-hydroyyiso- 

valeryl-D-valine (VI), characterized as the dicyclohe~l- 

amine salt ((VII) (m.p. 197-198' from EtOII;[d]~O +24' in 

RtOH. Found: C, 66.40; H, 10.68; N, 7.20. C22H4204N2 re- 

quires C, 66.29; H, 10.62; N, 7.02%). Compound (VI) was 

also preparid by counter synthesis from D-cl-hydroxyiso- 

valeric acild and D-valine by means of the azide method. 

Its dicyclohexylamine salt is identical with VII. Since 

the properties of compound (I) obtained synthetically 

* This octadepsipeptide was prepared from the earlier 

described2 protected octadepsipeptide (IV, X + X'= 

C6H4(CO)2, Y = CCH21?h) by removal of the phthaloyl 

group with hydrazine hydrate and hydrogenolysis of 

the benzyl group under ordinary conditions. 
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differ from those of amidomycin, it follows that 

cannot possess structure (I). 
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the latter 

NH&EO:OkHCO- 

I I 
COCIIO-COCIII 

&I;!Ie2 &H&Tee 

(V) 

FHMe2' yH%e2 

- HOCIICO-NHCHCOOH 

(VI) 

Cyclization of D-valyl-L-lactyl-Evalyl-D-d-hydroxy- 

isovaleric acid hydrochloride (VIII)2 and D-valyl-Elactyl- 

-L-valyl-D-d-hydroyyisovaleryl-l~-valyl-Elactyl-L-valyL- 

-I)-d-hydroxyisovaleric acid (IX, X = X1= H, Y = OH) ([d/g' 

+6.5'; LL'V. (titration) 782. Pound: C, 56.70; H, 8.20; 

N, 7.18. C36H620,3N4 requires C, 56.97; H, 8.23; N, 7.38%)" 

by the acid chloride method under the above described con- 

ditions yielded the crystalline cyclooctadepsipeptide (II) 

(m.p. 218-219' from hepixne,[d]E' -6' in benzene; M.W. 773, 

74S. Pound: C, 58.46; H, 8.17; N, 7.44. C36H600,2N4 requires 

C, 58.36; II, 8.16; N, 7.56%. Inactive against Mycobacterium 

tuberculosis at concentrations up to 200 r/ml.>. 

* This compound was obtained from the earlier descri- 

bed2 protected octadepsipeptide (IX, X = X'= C6H4(C0)2, 

Y = OCH2Ph). 
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The st:xcture of compound (II) was confirmed by the IR 

spectrum. On alkaline hydrolysis of the cyclooctadepsipep- 

tide (II) under the conditions described for compound (I) 

only D-c(-h;fdroyyisovaleryl-D-valine (Vl) and Elactyl-L- 

valine (X) ‘xere obtained. The latter was characterized as 

the dicyc1o:~exylamine salt (Xl) (m.p. 1W-175°,\d)~0 -13' 

in EtOH. Found: C, 64.58; H, '10.27; N, '7.30. C H 0 N re- 20 38 4 2 

quires C, 64.82; II, 10.33; N. 7.56%). Compound (X) was also 

prepared by counter synthesis from D-lactic acid and L-va- 

line by means of the azide method; its dicyclohexylamine 

salt is identical with XI. 

Me2CH Me 
I I 

CHMe2 CHMe2 
1~ I 

H2NCHCO-OCHCO-NHCHCO-OCHCOOH 

(VIII) 

\de yHMe2 

(II) (VI) + HOCHCO-NHCHCOOH 

(X) 
Me2CH Me 

I I 
CHMe2 CHMe2 CHMe2 Me 
I I I I 

CHMe2 CHMe2 
I I 

~'PSHCO.-OCHCO-~ICIICO-OCHCO-NEICHCO-OCI~CO-NHCHCO-OCHCOY 

The cyclooctadepsipeptide (II) synthesized by us dif- 

fers greatly in properties from valinomycin, a direct com- 

parison having been made with a specimen of valinomycin 

kindly placed at our disposal by Prof. H. Brockmann. It 

follows from the above said that formula (II) is not in 

conformity with the structure of valinomycin; as for for- 

mula (III), its validity is at present being investigated. 


