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CYCLOL PORMATION IN PEPTIDE SYSTEMS. III.
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PREVIOUS comm:mic:a:t;:loma"'2 have described the tautomeric con-
version of N-glycolyldiketoplperazines and N-glycolylpiperi-
done into the corresponding cyclols (e.g. Ia = IIa). None of
the compounds investigated revealed any tendency to undergo

veactions of the type IIa == IIIa, the possibility of which we

had postulated earlier.3
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1 M.M, Shemyskin, V.E. Antonov, A.M. Shkrob, L.B. Senyavina,
Yu.N. Sheinker, Tetrahedron Letters, R 16, 701 (1962).

2 v x. Antonov, A.M. Shkrob, M.M. Shemyakin, Report to the
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The failure to undergo such conversions ~ould have been
due to steric hindrances that would have arisen in the resul-
tant 9-membered ring. In order to investigate the posaibility
of formation of the less hindered 10-membered ring (cf.%), we
undertock the synthesis of n-(p ~hydroxypropionyl)-piperidone
(Iv).

Refluxing of piperidone in benzene with slight excess
of csnscnzocnzcnzcocl led to N-(p -benzyloxypropionyl)-pipe~
ridone in high yield - b.p. 164 - 165°/0.06 mm; n§° 1.5387;
u.v. spectrum: ’\mx 214 mp, € 11100 (dioxane); i.r. spectrum:
1698 ca™" (£ila), 1700 ca™' (0.5, THF) (-CONCO-).(Pound: C,
69.22; H, 7.41: ¥, 5.11%. Bequired for C,cH,,0.N: C, 68.94;
H, 7.33; N, 5.36%). On hydrogenolysis of this compownd in
abs. THF solution over Pd-black a crystalline substance was
obtained in almost quantitative yield (m.p. 109 -110° from
CCI‘). (Pound: C, 55.79; H, 7.67; N, 8,19%. Required for
CgHy5058: C, 56.12; H, 7.65; N, 8,18%). A study of its u.v.
and i.r. spectra showed it to have the structure of the
cyclodepsipeptide IIIb.

This compound lacks the 214 ~ 220 mM absorption charac-
teristic of N-acyllactems.''2s2 Its 1.r. spectra in THW (Ta-
ble 1) exhibit absorption bands at 1744 cm™" (CO ester),

1690 cm~! (amide I) and 1546 e~ (amlde II), The assizmmenmt
of the last band has been confirmed by its disappearsnce on
deuteration by dissolving the compound in GZHSGD and by its

4 5, Treibs, I. Thormer, Chem. Ber. s 1915 (1961).
5 B.K. Esll, B. Zbinden, J.Amer,Chem.50c, 80, 6428 (1958).
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appearance on dissolving the deuterated compound in CZHSOH.I

Determination of the molecular weight of IIIb in ben-
zene (Table 2) revealed the existence of association, the
nature of which was elucidated from a study of the i.r. spec-
tre of IITb in CCl,. Increase in the concentration of IIIb
in the solution was accompanied by considerable augmentation
in the intensity of the bound RH band, weakening of the free
RH band and splitting of the first amide band., These are
exactly the spectral changes which occur in the association
of secondsry amides with trans-configuration at the amide

grcmp6 (for comparison the spectra of dodecalactam are given
in Table 2).

Table 2. Thermoelectric molecular weight determination
of the cyclodepsipeptide IIIb in benzene.

Concentration in Appearent molecular weight
molar perts X1 O3 (Mean of 3 measurements)
325 171.2
3.75 176.4
5.30 186.5
6.10 193.5
Calculated 171.2

% T4 should be mentioned that the i.r. spectrum of crystal-
line IIIb does not exhibit the second amide band. This may
be due to the cis-configuration of the amide group under
such conditions. At the same time it is known that the
10-membered lactam has a trans-asmide group both in the
crystalline state and in solution (R. Huisgen, H. Brade,
H. Walz, I. Glogger, Chem, Ber. 90, 1437 (1957)).

6 G.C. Pimentel, A.L. McClellan, The Hydrogen Bond,
W.H. Freeman & Co, San Francisco, Calif.,, 1960, p. 79.
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The diminished capacity of the IITb ester carbonyl to
participate in hydrogen bonding is confirmed by the absence
of splitting of the ester band in the spectrum of IIIb in
absolute alcohol solution, characteristic of the common es-
ters carbonyl band (cf.7).

The more rapid deuteroexchange in IITb than in dodeca-
lactam, as well as the shift in the ester bamnd on passing
from C(}l4 to such polar solvents as dichloroethane, tetra-
hydrofuran or alcohol, evidently bears evidence of transan-
nular interactions of the ester carbonyl with peptide nitro-
gen (cf.e).

The rearrangement of Ib into ITIIb which has been des-
eribed, points out to the nessesity of taking into account
the possibility of conversions of the type I —=1II =1III in
various peptide systems during their chemical and biochemi-
cal conversions,
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