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Abstract

C11H17ClN4O6, monoclinic, C2/c (no. 15), a = 17.870(6) Å,
b = 7.885(2) Å, c = 23.105(8) Å, � = 108.139(4)°,
V = 3093.9 Å3, Z = 8, Rgt(F) = 0.0614, wRref(F

2) = 0.1961,
T = 293 K.

Source of material

All reagents and solvents obtained from commercial sources were
used without further purification. Aminoguanidine hydrochlo-
ride (1.1 g, 10 mmol) was slowly added to a solution of 1-(3,4-
dimethoxyphenyl)ethanone (1.8 g, 10 mmol) in 60 ml absolute
ethanol. The reaction mixture was stirred for 10 hours under re-
flux, and then filtered after cooled down. The resulted white pow-
der crystal was obtained as the product in yielding 88 %. After the
filtrate was allowed to stand for three days, colourless, tabular
crystals suitable for X-ray analysis were obtained. IR (KBr pellet,
cm–1): 3540vs, 3409vs, 3082b, 1624s, 1520m, 1426s, 1227m,
1114m, 877w, 851s, 781w, 743w, 719s, 655m, 522w, 505w,
433w. Elemental analysis: found - C, 55.89%; H, 6.85%; N,
23.73% (VarioEL); calcd. for C11H17N4O6 (336.74) - C, 55.92%;
H, 6.83%; N, 23.71%.

Experimental details

All the H atoms were treated as riding-model, with N–H = 0.86 Å,
C–H = 0.93-0.98 Å, and their Uiso = 1.2Ueq(carrier atom).

Discussion

The aminoguanidine derivatives with aldehyde or keto group
have been employed to prepare metal complexes for its biological
activities in the research area of bioinorganic chemistry [1–4].
The title compound is a new aminoguanidine derivative and has
been synthesized in a convenient approach in our work. It was ex-
pected to be used as a ligand to obtain vanadium complexes,
which have the potential insulin-mimetic effect [5, 6]. The title
compound is a perchlorate salt, the structure of the cation moiety
will be discussed in this work. The 1-(3,4-dimethoxy)phenyl-1-
methane imino guanidine molecule was protonated to obtain the
title salt. The bond length of C2–N4 is 1.291(3) Å, showing a dou-
ble bond formed by the condensation of the ketone and amino
groups. However, the bond distance of C1–N1 (1.309(3) Å) and
C1–N2 (1.315(3) Å) are not significantly different, which may be
considered that the two bonds were delocalized. The cation moi-
eties were linked each to other form an infinite chain by the
N–H���O hydrogen bonds by the amino and methoxyl groups. The
distances and angles of bond N2–H2A���O5 and N2–H2A���O6
were 2.975(3) Å, 2.989(3) Å and 107.5°, 130.0°, respectively. In
the chain, the neighbouring cations were not coplanar, their inter-
section angle was 51°. Sequentially, perchlorate anions are con-
nected to the infinite chains constructing a two-dimensional layer
by the N–H���O hydrogen bonds through the guandine groups and
perchlorate anions. The distances and angles of bond
N1–H1B���O2, N2–H2B���O1, and N3–H3���O1 were 2.991(3) Å,
2.906(4) Å, 3.034(3) Å and 130.4°, 150.6°, 140.1°, respectively.
Further, the weaker hydrogen bonds between the N1, N2 atoms of
the guandine groups and O2, O1 atoms of the perchlorate anions
enlarge the two-dimentional network into a three-dimentional
network. The distances and angles of bond N1–H1A���O2 and
N2–H2A���O1 were 3.105(4) Å, 3.161(4) Å and 165.5°, 144.5°,
respectively.
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Crystal: colourless rods, size 0.12�0.26�0.32 mm
Wavelength: Mo K� radiation (0.71073 Å)
�: 2.81 cm�1

Diffractometer, scan mode: Bruker Smart APEXII CCD, �
2�max: 54.96°
N(hkl)measured, N(hkl)unique: 11294, 3465
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 2836
N(param)refined: 202
Programs: SHELX, PLATON, DIAMOND [7–9]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: dyh@mail.cnu.edu.cn)

H(3C) 8f 0.6187 0.8220 �0.0272 0.082
H(3B) 8f 0.6771 0.7848 0.0378 0.082
H(3A) 8f 0.6328 0.9590 0.0242 0.082
H(5A) 8f 0.5070 0.8497 �0.0833 0.056
H(8A) 8f 0.3082 0.6076 �0.0218 0.062
H(9A) 8f 0.4322 0.6397 0.0469 0.059
H(10C) 8f 0.4697 0.8177 �0.1908 0.123
H(10B) 8f 0.4538 0.9994 �0.1697 0.123
H(10A) 8f 0.4073 0.9360 �0.2353 0.123

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

Atom Site x y z Uiso
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Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

H(11C) 8f 0.2151 0.5036 �0.1057 0.129
H(11B) 8f 0.1531 0.6088 �0.1558 0.129
H(11A) 8f 0.1884 0.6822 �0.0898 0.129
H(1B) 8f 0.5454 0.5866 0.1691 0.084

Table 2. continued.

Atom Site x y z Uiso

H(1A) 8f 0.5924 0.5622 0.2343 0.084
H(2B) 8f 0.7546 0.7454 0.2242 0.082
H(2A) 8f 0.7213 0.6600 0.2682 0.082
H(3) 8f 0.6814 0.7784 0.1244 0.060

Table 2. continued.

Atom Site x y z Uiso
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