
A great number of studies have been devoted to the search for
derivatives of semicarbazides and thiosemicarbadizes.  These
materials have been used as drugs whose action is attributed to
their ability to form metal complexes.1 Several ligands and
metal complexes of semicarbazide and thiosemicarbazide have
been the subject of chemical and structural studies.2 Especially,
semicarbazones and thiosemicarbazones as anti-cancer and anti-
viral agents have been known for many years.3,4 In order to
elucidate the stereochemistry of the title compound, we carried
out the crystal structure determination.

A summary of the key crystallographic information is given in
Table 1.  The atomic coordinates and equivalent isotropic
displacement parameters with estimated standard deviations for
atoms except H are listed in Table 2, and the bond lengths and
bond angles are given in Table 3.

The conformation of the title compound as found in the
crystal structure is shown in Fig. 2.  The structure showed E-
configuration.  The plane formed by N1,C1,O1,N2,N3 atoms is
almostly planar; the maximum deviation from this plane is
0.02(1)Å for N2.  The C2=N3, C1–N2 and C1–N1 bond
distances of the title compound are comparable with C6=N2
[1.27(3)Å], C7–N3 [1.35(3)Å] and C7–N4 [1.33(3)Å] bond
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Table 1 Crystal and experimental data

Formula: C6H13N3O
Formula weight = 143.19
Crystal system: triclinic
Space group: P1

–
 (No. 2); Z = 2

a = 6.361(1)Å  = 66.70(1)˚
b = 7.319(1)Å  = 84.33(1)˚
c = 9.569(1)Å  = 83.40(1)˚
V = 405.7(1)Å3

Dx = 1.172 g/cm3

(Mo Kα) = 0.83 cm–1

T = 295 K
F(0 0 0) = 156
Crystal size = 0.40 × 0.30 × 0.25 mm
Radiation: Mo Kα

R = 0.053 
Rw = 0.124
No. of unique data measured = 578
No. of observed data with  [I ≥ 2  (I)] = 376
No. of parameters = 89
Goodness-of-fit = 1.991
( / )max = 0.00
(∆ )max = 0.19 eÅ–3

(∆ )min = –0.18 eÅ–3

Measurements: Enraf Nonius CAD-4 diffractometer
Program system: CAD-4 EXPRESS Software
Structure determination: SIR92
Treatment of hydrogen atoms: geometric calculation
Refinement: full matrix least-squares SHELXL93
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Table 2 Final atomic coordinates and equivalent isotropic thermal 
displacement parameters for non-hydrogen atoms

Ueq = (1/3)Σi ΣjUijai*aj*(ai·aj).

Atom x y z Ueq

Table 3 Bond lengths (Å) and bond and torsion angles (˚) 

Fig. 1 Chemical structure.



distances of 4-formylpyridine thiosemicarbazone.5 C2=N3
[1.27(2)Å] is a double bond and the distances C1–N2 and
C1–N1 possess partial double-bond character.  The N2–N3
distance is close to the N–N distance of 1.376(6)Å in 2-keto-3-
ethoxybutyrlaldehyde thiosemicarbazone6 and may be due to an
extensively delocalized group attached to the N atom.

Hydrogen bond geometries are shown in Table 4.  The
conformation of the semicarbazone fragment orients the imino
N atom in such a way that an intramolecular hydrogen bond is
formed between N3 and the NH2 group, resulting a five-

membered ring.  Two N–H···O and one C–H···O intermolecular
hydrogen bonds stabilize the crystal structure.
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Fig. 2 Molecular structure of 3-pentanone semicarbazone.  Thermal
ellipsoids are drawn at the 50% probability level.

Table 4 Possible hydrogen bond lengths (Å) and angles (˚) 

D–H (Å) D...A (Å) H...A (Å) D–H...A (˚)

Equivalent positions: [i = 1–x,–y,–z;  ii = 1–x,1–y,–z].


