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2D-NMR OF NATURAL PRODUCTS PART ITI' 

HOMO- AND HETERONUCLEAR NMR-SPECTROSCOPY 

OF A CYCLIC TETRAPEPTIDE RELATED TO CHZ,AMYDOCIN 

Ernst Haslinger+ and Hermann Kalchhauser 
Tnstitut fiir Organische Chemie der [Jniversitk't Wien 

A-1090 Wien. WahrincerstraRe 38 

Summary: 2D-'H-"C-Shift correlation enables full assignment of the "C- and 
proton-spectrum of the Chlamydocin derivate 1. 
is discussed. 

The conformation of 1 in CDClj 

Chlamydocin (cyc~o[A1bl~-L-Phe-D-Pro-T,-(2-amino-8-oxo-9.1O-Apoxydpcanoic. 

acid)!, 2), a cyclic tetrapeptide first. isolated by Closse and Huguenin2 from 

culture filtrates of Diheterospora chlamydosporia. has high cytostatic activi- 

ty. Studies of the twelve-membered ring conformation of cyclic tetrapeptides 

have provided interesting insight in unusual peptide bond geometrias3-'. Con- 

Pormations with alternating cis-trans planar amide bonds and all transamide 

conformations have been discussed5. Variation of the solvent oft.en causes 

conformational interconversions; this has been observed by Rich et, al" on 

cyclo(Gly-L-Phe-D-Pro-L-Ala). 

We report here the NMR study of 1 which is closely related to Chlamydocin (2). 
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The 'H NMR spectrum was analysed by homonuclear double resonance experiments. 

Partia1l.y relaxed 'H-spect ra have been used to unrevaal overlapping lines with 

different Tl-values. An unambiguos assignment of the BC-resonances has been 

obtained using J-modulated "C-spectra and 2.D-'H- '3C-shift correlation"(Fig. 1) 

which in turn gave additional information for the proton assignment (Tab. 1). 

Chemical shifts and coupling constants are invariant with temperature, thus 

indicating conformational homogeneity of 1. This is supported by rather big 

chemical shift differences of diastereotopic protons'. 
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Amide protons: I Aibu 1 Phe I Ada 

Tab. 1: Chemical shifts [ppm] and HNCclH coupling constants [Hz] of L in CDC13 
Ada = ethylene katal of 2-amino-IO-ethoxy-8-oxo-decanoic acid 

(see formula). 
+,i+,$: chemical shifts may be interchanged. 
%: signals of the dioxolane ring. 
Carbonyl-carbons have not been assigned. 

The chemical shift of Pro-y-C indicates trans-configuration of the Phe-Pro- 

peptide bond. Deuterium exchange experiments show that the Phe - amide proton 

is shielded from the solvent. This information, supported by the torsional 

angles derived from HNCclH coupling constants', indicates a y-turn hydrogen 

bond from t,he amide proton of Phe to the carbonyl oxygen of Ada. The same con- 

clusion can be drawn from the unusual high field shift of Pro-B-C due to the 

eclipsed Pro - carbonyl oxygen3. Based on these evidences molecular model con- 

siderations suggest a second y-turn between the amide proton of Ada and the 

carbonyl oxygen of Phe, which has been also proposed for CyClC~Gly_L_Phe_D_PrC_ 
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Fig 2: 250 MHz 'H NMR spectrl,m of 1 in DMSO-dh 

-L-Ala]. Changing the solvent, from CDC13 to DMSO-dh results in an extreme down- 

field shift (s2.2ppm) of the resonance of the amide proton OP Albu, the only 

one which is not involved in hydrogen bonding. 

In DMSO-d6 1 exists in two conformations (Fig. 2) which are slowly exchanging 

on the NMR time scale. Using the Hoffmann-For$en-method9 one can get informa- 

tion about the rate of this exchange process. At 2LoC the mean lifetime of the 

two molecular species is in the order of seconds (<5s). Further experiments t.o 

gain more information about tlhe nature of these species and about the dynamic 

properties of this exchange are in progress. 
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