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Abstract

C11H18N2O3, orthorhombic, P212121 (no. 19), a = 6.3149(5) Å,
b = 9.6242(7) Å, c = 19.671(2) Å, V = 1195.5 Å3, Z = 4,
Rgt(F) = 0.0386, wRref(F

2) = 0.1061, T = 298 K.

Source of material

Antimicrobial cyclic dipeptides C6, a novel polyketide, was iso-
lated from the metabolites of Streptomyces sp a soil sample.
Strain was cultured for six day in a 5L fermenter in glycerol/corn
meal medium (50 g L-1, glycerol, 25 gL-1corn meal, yeast ex-
tract 5 gL-1, pH 7.0 prior to sterilization) at 301(2) K, stirring at
200 rpm. The culture filtrate was separated by centrifugation
from the mycelium and subjected to HP-20 resin. After washing
with water, a crude product was obtained through elution with
methanol. The eluate was concentrated in vaccuo and
lyophilized. Then, the crude extract was separated by normal
phase chromatography on silica gel (methanol). Next, the sample
was purified by HPLC detection of high pressure reverse phase.
Suitable single crystals of the title compound were obtained after
one week by slow evaporation from methanol solution.

Experimental details

All H atoms attached to C atoms and O atom were introduced us-
ing the HFIX command in the SHELXL-97 program [1]. N–H
distance restrained to 0.86 Å with Uiso = 1.2Ueq(parent atom) and
O–H distance restrained to 0.82 Å, the Uiso values of the hydrogen
atoms of methylene groups was set to 1.5Ueq(C) and the Uiso val-
ues of all other hydrogen atom were set to 1.2Ueq(C, N,O) [2, 3].

The data collection with Cu-K� radiation yielded a completeness
of 94.2 % (�max= 65.99°) only.

Discussion

Biological activity of cyclic peptides [termed as 2,5-diketo-
piperazines] are ubiquitous in nature, and they represent the sim-
plest and first fully characterized small peptides [4, 5]. Because
these molecules have antibacterial, anticancer, weeding, and anti-
virus features, they are potential drug candidates [6–9]. The cy-
clic peptide compounds have a wide range of biological activities
such as anti-tumor, anti-HIV, anti-bacterial, anti-malaria have at-
tracted more concern research on it [10]. However, the cyclic di-
peptide C6 demonstrates activity against avian influenza [11].
The bond lengths and angles derived from the title structure, are
within normal ranges. The O2–C5 and O3–C7 bond distances
[1.220(2) Å and 1.235(2) Å], are typical for C=O groups. The
N2–C5 distance [1.333(3) Å], and N1–C7 distance [1.327(2) Å],
are shorter than a N–C single bond, due to the amide structure.
The molecules are connected by hydrogen bonds [N2–H2A���O3
= 2.9924(19) Å, angle of 147.4° and O1–H1���O3 = 2.808(2) Å,
angle of 147.4°], which stabilize the crystal structure.
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Crystal: colourless blocks, size 0.14�0.18�0.26 mm
Wavelength: Cu K� radiation (1.54178 Å)
�: 7.56 cm�1

Diffractometer, scan mode: Bruker APEX II area detector, � and �
2�max: 131.98°
N(hkl)measured, N(hkl)unique: 7812, 1949
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 1910
N(param)refined: 148
Programs: SHELX, PLATON, SADABS [1–3]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: xinxianglei@gmail.com)

H(2A) 4a 0.1922 1.0910 0.7905 0.056
H(1) 4a 0.7338 0.7721 0.5913 0.103
H(1A) 4a 0.1781 0.8955 0.5505 0.067
H(1B) 4a 0.2448 0.7422 0.5695 0.067
H(2) 4a 0.5145 0.9060 0.5120 0.068
H(3A) 4a 0.7137 0.9970 0.6142 0.065
H(3B) 4a 0.5053 1.0779 0.5938 0.065
H(4) 4a 0.5461 0.8718 0.6963 0.049
H(6) 4a 0.2093 0.8260 0.7871 0.049
H(8A) 4a �0.1739 0.8255 0.7866 0.057
H(8B) 4a �0.1630 0.9872 0.7800 0.057
H(9) 4a �0.0030 1.0038 0.8870 0.068
H(10A) 4a 0.1703 0.7923 0.8950 0.143
H(10B) 4a �0.0458 0.7121 0.8952 0.143
H(10C) 4a 0.0168 0.8057 0.9572 0.143
H(11A) 4a �0.3881 0.8528 0.8903 0.119
H(11B) 4a �0.3731 1.0147 0.8827 0.119
H(11C) 4a �0.3045 0.9432 0.9509 0.119

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso
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