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Abstract—A new phosphorylated ynamine, dimethyl anabasylethynephosphonate, was synthesized by reaction
of dimethyl chloroacetylenephosphonate with anabasine. Anabasylethynephosphonate obtained was shown to
react under mild conditions with primary aromatic amines like p-chloroaniline, p-anisidine, and p-
aminoacetophenone, whose pKj values are in the range of 9-13, to form new asymmetrical phosphorylated
acetamidines in high yields. Structure of the compounds obtained was proved by 'H, °C, and *'P NMR

spectroscopy.
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Anabasine belongs to biheterocyclic amines, and is
the main alkaloid of Anabasis aphilla plants. Owing to
the presence of pyridine and pyperidine fragments in
its structure anabasine is a precursor for the synthesis
of practically important biologically active compounds
containing various functions enhancing their biological
active properties [1, 2]. Alkaloid anabasine belongs to
ganglionary toxins by its pharmacological properties
and is a typical H-cholinomimetic agent [3]. It was
shown [4] that the substitution of a hydrogen atom at
the pyperidine ring nitrogen atom decreased the
toxicity of the substance, and some interesting
biological properties appeared.

Aiming at the creation of the new phosphorus-
containing anabasine derivatives, we synthesized
anabasylethynephosphonate and studied some of its
transformations. Synthesis of dimethyl anabasyl-
ethynephosphonate was carried out by analogy with

CCl
®C=ccCl + 2HN

N/

—_—

> ®C=CN

the procedure described earlier [5], from chloro-
acetylenephosphonate and anabasine. The reaction was
performed in the medium of anhydrous carbon
tetrachloride using the starting chloride and amine in
molar amounts 1:2.

The reaction progress was monitored by 'H, "*C,
and *'P NMR spectroscopy and also by the 'H-{*'P}
double magnetic resonance. Thus, 2 h after mixing the
reagents a signal at 5p 0 ppm was registered in the "H—
{*'P} NMDR spectrum. Its chemical shift coincided
with that of the phosphorus atom in the spectra of
phosphorylated ynamines. In the *'P NMR spectrum
intensity of signal at 8p —8.6 (*'P resonance of the
initial chloroacetylenephosphonate) decreases to full
disappearance, whereas the intensity of signal at dp O
ppm belonging to the product of chlorine substitution
increases.

+ HCI* NH

® =P(0)(OMe),.
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Fig. 1. "C NMR spectrum of dimethyl anabasylethynephosphonate (I).

Structure of dimethyl anabasylethynephosphonate
obtained was proved by the "H, '*C and *'P NMR data.
Thus, in the °C spectrum (Fig. 1) two doublet signals
were observed characteristic of the triple bond carbon
atoms. The signal of carbon atoms connected directly
with the phosphorus atom appeared in the region of 6¢
55.33 ppm with a large spin—spin coupling constants
with the phosphorus nucleus 'Jcp 328.4 Hz. The triple
bond carbon atoms bound to the anabasine fragment
were registered downfield at d¢ 103.51 ppm with the
coupling constant to the phosphorus atom “Jcp 62.21 Hz.
The methoxy group carbon atoms gave rise to a
doublet signal at oc 51.05 ppm with the coupling
constant *Jep 5.2 Hz. As would be expected, the
chemical shift of phosphorus atom in the
anabasylethynephosphonate was close to zero. These

oy
®CHEC\

data are well consistent with the spectral character-
istics of the known phosphorylated ynamines [5, 6].

It is known that aminoethynephosphonates are
capable to add aromatic amines at the triple bond to
form asymmetrical acetamidines [8]. In the course of
our study of the reaction between dimethyl
anabasylethynephosphonate and aromatic amines (pKj,
9-13) it was shown to occur very smoothly, chemo-
and regioselectively to form asymmetrical phos-
phorylated acetamidines in high yields. The reaction
proceeded at heating initial reagents to 60—70°C for
0.5-1 h without catalysts. The reaction probably
occurs through the stage of endiamines formation
followed by rapid rearrangement into the cor-

responding amidine:
N R
7 O

—_— ®CH2C\/
N N

N/ N/

ITa—Ilc

® = P(0)(OMe),; R = ClI, CH;0, CH;CO.
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SYNTHESIS AND SOME TRANSFORMATIONS

The phosphorylated acetamidines are colored
viscous liquids with faint odor. The 'H, *C and *'P
NMR data confirm that phosphorylated acetamidines
are formed in the reaction of dimethyl anabasyl-
ethynephosphonate with aromatic amines. Thus, in the
'"H NMR spectra of acetamidines obtained the
magnetically nonequivalent methylene protons of
CH,P-fragment give rise to two characteristic doublet
signals in the region of 3.0-3.2 ppm with spin-spin
coupling constants with phosphorus nucleus *Jyp 21—
22 Hz. In the *C NMR spectrum there are two doublet
signals: an intense signal at ¢ 24-26 ppm with a large
coupling constants "Jop 135 Hz belonging to the
resonance of carbon atoms directly bound to the
phosphorus atom and a low-intensity signal downfield
at Oc 149-151 ppm with coupling constants with the
phosphorus nucleus “Jep 67 Hz originating from the
resonance of the carbon atom connected to two
nitrogen-containing groups. The chemical shift values
of the phosphorus atom in phosphorylated acet-
amidines are in the range of +22 to +23 ppm.

We emphasize that the initial dimethyl anabasyl-
ethynephosphonate, like the other aminoethynephos-
phonates reacts readily with even trace amounts of
water and air moisture transforming into the
corresponding phosphonoacetic acid amide.

+ H,0 — @®CH,C(O)N

N/

I

® = P(0)(OMe),.

This side reaction is extremely undesirable since it
is difficult to separate the target product, phos-
phorylated acetamidine, from the compound of amide
structure. Therefore, at high air moisture it is essential
to use the protective atmosphere of dry inert gases (for
example, argon) in addition to the application of
anhydrous solvent and the carefully dried chemical
glassware for the synthesis of phosphorylated
acetamidines.

Structure of the compounds obtained was
confirmed by 'H, “C and *'P NMR spectroscopy.
Thus, in the '"H NMR spectrum of anabasyl-N-(4-
chlorophenyl)dimethoxyphosphorylacetamidine Ila we
observed a multiplet of piperidine fragment protons in
the strong field at oy 1.48—1.70 ppm. Doublet signals
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of the nonequivalent protons of CH,P-group are
registered in the region of 3.11 and 3.15 ppm with
coupling constants to the phosphorus nucleus “Jyp
22.2 Hz. Protons of CH3;O-groups give two doublet
signals at oy 3.61 and 3.66 ppm (3JHp 11.8 Hz). Two
doublet signals at oy 3.75 (2JHH 11.0 Hz) and 3.81 ppm
(*Jun 11.0 Hz) belong to CH,N-fragment protons of
piperidine ring. The piperidine CHN-fragment proton
is registered as a poorly resolved multiplet at oy
5.93 ppm. In the weak field ortho- and meta-protons of
aromatic ring give two doublet signals as AB-system.
A signal at oy 6.65 ppm belongs to the protons in the
ortho-position to the nitrogen atom involved into the
amidine group, with spin-spin coupling constants to
adjacent meta-protons >Jun 8.6 Hz. meta-Protons are
registered as a second part of AB-system in the region
of 8y 7.17 ppm (*Juy 8.6 Hz). In addition, the spectrum
contains signals of anabasine pyridine fragment in
weak field at g 7.28 (multiplet, a-CH), 7.64 (doublet,
y-CH, *Juy 7.2 Hz), 8.46 (doublet, o-CH, *Juy 4.4,
7.2 Hz) and 8.54 ppm (singlet, f-CH).

In the >C NMR spectrum of compound Ila (Fig. 2)
we observed signals of piperidine carbon atoms in the
most strong field at 6¢ 19.38 (y-CH,), 25.62 and 27.39
(B-CH,), 42.71 (0-CH3), 51.97 (a-CH) ppm. A doublet
signal of the carbon atom directly connected to the
phosphorus is registered at oc 25.12 ppm with a
coupling constants 'Jep 135.3 Hz. The carbon atoms of
CH;0-groups give doublet signal at 8¢ 52.76 ppm (*Jcp
7.9 Hz).

Signals of carbon atoms of benzene ring and
pyridine fragments are shifted downfield. The phenyl
carbon atoms in the ortho-position to the amidine
group nitrogen are registered in the region of §¢
123.32 ppm. In the weaker field there is a signal of
similar intensity at dc 128.70 ppm belonging to the
aromatic ring meta-carbon atoms. The aromatic carbon
atom connected to the chlorine atom gives a weak
signal at 6c 148.30 ppm; the signal at oc 135.3 ppm
belongs to the ipso-carbon atom. Singlet signals of the
carbon atoms of pyridine fragment are registered at ¢
123.42 (B-CH), 134.95 (y-CH), 147.26 (B-C), 149.01
(a-CH;) ppm. A doublet signal in the region of dc
150.95 ppm originated from C=N fragment carbon
atom with a low spin-spin coupling constant with the
phosphorus nucleus “Jcp 7.1 Hz. Chemical shift of
phosphorus in anabasyl-N-(4-chlorophenyl)dimethoxy-
phosphorylacetamidine Ila is +23.27 ppm charac-
teristic of the tetracoordinated phosphorus atom bound
to the sp’-hybridized carbon atom.
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Fig. 2. °C NMR spectrum of anabasyl-N-(4-chlorophenyl)dimethoxy-phosphorylacetamidine (ITa).

Thus, it was established that the reaction of
dimethyl anabasylethynephosphonate with primary
aromatic amines like p-chloroaniline, p-anisidine, and
p-aminoacetophenone (pK, 9-13) proceeded under
mild conditions to form the new asymmetrical phos-
phorylated acetamidines in high yields.

Study of the biological activity of compounds
containing amidine function has received much
attention in the literature. The presence of phosphonate
moiety in combination with the nitrogen-containing
fragment of amidine type suggests the appearance of
biological activity in these compounds, what is
confirmed in some cases [8, 9]. It is presumable that
the incorporation of an anabasine moiety into the
molecule of these compounds would modify their
biological activity. We performed a nonexperimental
screening of biological activities for compounds
obtained which suggests that the anabasine-containing
derivatives of phosphorylated acetamidines Ila—Ilc
may possess moderate antihypertensive, nootropic,
antineurotic, miotic, antihypoxic, insecticidal, and
antitumor actions. The calculating prediction was
carried out on the Orekhovich State University site
using PASS program package [10].

EXPERIMENTAL

The used organic solvents and reactants were
purified and dried by the standard procedures. The 'H,
C, and *'P NMR spectra were registered on Bruker
C-400 ('H, 400 MHz) and Bruker C-200 (**C, 50.328
MHz, and *'P, 81.014 MHz) spectrometers using
CDCIl; as a solvent. The chemical shifts are given
relative to TMS ('H, "*C). The *'P NMR spectra were
recorded relative to external 85% phosphoric acid. The
'H-{>'P} NMR spectra were measured on a Tesla BS-
497 device (100 MHz).

Dimethyl anabasylethynephosphonate (I). To a
solution of 1.94 g (0.012 mol) of anabasine in 5 ml of
anhydrous carbon tetrachloride was dropwise added
1 g (0.006 mol) of dimethyl chloroacetylenephosphonate
under vigorous stirring and cooling to 0-5°C. Then the
reaction mixture was kept for 1 h at room temperature.
The precipitated anabasine hydrochloride salt was
filtered off on a glass frit. The solvent was removed
under a water-jet pump vacuum. Yield 1.23 g (70%).

'H NMR spectrum, oy, ppm (CDCl;): 1.27 m (6H,
BaBa’Y'CHZpyperid.)a 2.68 m (IH, a'CHZpyperid.): 3.02 d
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(1H, a-CHapyperia, Jum 11.4 Hz), 3.32 d (3H, CH;0,
*Jup 12.2 Hz), 3.33 d (3H, CH;0, *Jip 12.2 Hz) 3.55m
(1H, 0-CHpyperia), 6.91 m (1H B-CHpyria, *Jrn 2.4, 7.8
Hz), 7.34 d (1H, y-CH,yia, *Jun 7.8 Hz), 8.47 d (1H, o-
CHpyria, “Jin 2.4 Hz), 8.58 s (1H, 0-CHpyig). °C NMR
spectrum, d¢, ppm (CDCIl3): 22.80 (y-CHapyperia.), 23.85
(B CHZpyperld) 31.59 (B CH2pyper1d) 51.05 d (CH3O
*Jer 5.2 Hz), 55.33 d (CP, 'Jep 328.4 Hz), 57.55 (a—
CH,pyperia), 61.61 (a-CHapyperia), 103.51 d (=CN, “Jep
6221 Hz), 12227 (B-CHpyia), 134.23 (y-CHpyria),
139.65 (B-Cpyria), 147.62 (a-CH,pyiq), 148.64 (a-
CH,pyria)- 3'P NMR spectrum, op, ppm (CDCl5): 0.07.

General procedure of anabasyl-NV-phenyldi-
methoxyphosphorylacetamidines synthesis. To a
solution of dimethyl anabasylethynephosphonate in
anhydrous carbon tetrachloride was added equimolar
amount of primary aromatic amine, whereupon the
reaction mixture was refluxed for 0.5—-1 h avoiding the
air moisture. The solvent was evaporated under a
water-jet pump vacuum; the residue was a viscous
colored liquid. The crude product yields were quan-
titative. Since the chromatography of little amounts of
organophosphorus compounds is a labor-consuming
process and requires great amounts of solvents the
acetamidines obtained were not subjected to chromato-
graphic purification.

The phosphorylated acetamidines are sufficiently
stable to the air moisture, therefore, notwithstanding
the fact that their syntheses should be carried out with
atmost care owing to high tendency of the initial
aminoethynephosphonates to react with water, the
following analysis and isolation of compounds
obtained does not require special conditions.

Anabasyl-V-(4-chlorophenyl)dimethoxyphosphoryl-
acetamidine (Ila) was prepared similarly from 1.23 g
(0.0042 mol) of dimethyl anabasylethynephosphonate
and 0.53 g (0.0042 mol) of p-chloroaniline. '"H NMR
spectrum, dy, ppm (CDCl; ): 1.48-1.70 m (6H, B.B,y-
CHapyperia), 3.11 d (1H, CH,P, *Jyp 22.2 Hz), 3.15 d
(1H, CH,P, Jﬂpzzsz) 3.61 d (3H, CH30, *Jip 11.8
Hz), 3.66 d (3H, CH;0, *Jyp 11.8 Hz), 3.75 d (1H, a-
CHapyperid.» Jrm 11.0 Hz), 3.81 d (1H, a-CHapyperia, i
11.0 Hz), 593 m (1H, o-CHpyperia), 6.65 d (2H,
—NCCHamm, *Jun 8.6 Hz), 7.17 d (2H, CICCHgom.,
Jun 8.6 Hz) 7.28 m (1H, B-CHpyrig), 7.64 d (1H, v-
CHypyria, “Jum 7.2 Hz), 8.46 d (1H, a-CH,yi, “Jun 4.4,
7.2 Hz), 8.54 s (1H, a-CHpya). °C NMR spectrum,
dc, ppm (CDCls): 19.38 (y-CHapypreia.), 25.12 d (CH,P,
Uop 1353 Hz), 25.62 (B-CHypyperia)s 27.59 (B-
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CHZpyperld) 42.71 ((1 CHZpypend) 51.97 ((X. Cprpend)
52.76 d (CH;0, *Jep 7.9 Hz), 123.32 (=ENCCHyom),
12342 (B-CHpyg), 127.01  (=NC),  128.70
(CICCHyom), 134.95 (y-CHypyig), 135.76 (B-Cpyria),
147.26 (0-CHyyrig). 148.30 (o-CHyyeig). 149.01 (CC),
150.95 d (C=N, 2Jep 7.1 Hz) 'P NMR spectrum, OJp,
ppm (CDCl3): +23.27.

Anabasyl-/V-(4-methoxyphenyl)dimethoxyphos-
phorylacetamidine (IIb) was prepared similarly from
1.23 g (0.0042 mol) of dimethyl anabasylethyne-
phosphonate and 0.52 g (0.0042 mol) p-anisidine. 'H
NMR spectrum, oy, ppm (CDCI; ): 1.60-1.68 m (6H,
B.B,y- CHzpypend) 3.16 d (1H, CH,P, 2J;p 22.2 Hz), 3 20
d (1H, CH,P, “Jyp 22.2 Hz), 3.58 d (3H, CH;0P, *Jipp
11.0 Hz), 3.64 d (3H, CH;OP, *Jip 11.0 Hz), 3.72 s
(3H, CH;0), 3.73 d (lH 0-CHopyperia, i 10.8 Hz),
3.79 d (1H, a-CHapyperia.» “Joam 10.8 Hz) 593 m (1H, a-
CHpyperia.), 6.63 d (2H, —NCCHamm , *Jun 8.4 Hz), 6.77
d (2H, CH3OCCHamm, *Jun 8.4 Hz), 7.25 m (1H B-
Cprr]da JHH4 2 7.6 HZ) 7.63d (1H V- Cprnd, JHH
7.6 Hz), 8.44 d (1H 0-CHpyria, Jun 4.2 Hz), 8.54 s
(1H, 0-CHpyrig.)- C NMR spectrum, 6c, ppm (CDCls):
19.50 (y-CHapyperia), 24.94 d (CH,P, 'Jep 135.4 Hz),
25.69 (B-CHapyperia), 27.73 (B-CHapyperia.), 42.63 (a—
CHapyperia.)s 51.94 (0-CHpyperia), 52.87 d (CH;0P, *Jep
6.6 Hz), 55.35 (CH;0), 114.18 (=NCCH,om.), 122.61
(CH;0CCHyrom), 12326 (B-CHpypia), 134.76  (y-
CHpyria), 135.99 (B-Cpyria.), 143.87 (=NCirom.), 147.26
(0-CHpyriq), 148.67 (0-CHpyrig), 151.00 d (C=N, *Jep
6.8 Hz), 154.44 (CH30C om). °'P NMR spectrum, dp,
ppm (CDCl3): +22.88.

Anabasyl-/V-(4-acetophenyl)dimethoxyphosphoryl-
acetamidine (Ilc) was prepared similarly from 1.23 g
(0.0042 mol) of dimethyl anabasylethynephosphonate
and 0.56 g (0.0042 mol) of p-aminoacetophenone. 'H
NMR spectrum, oy, ppm (CDCI; ): 1.45-1.64 m (6H,
B.B,y- CHzpypend) 2.48 s (3H, CH;CO), 3.08 d (1H,
CH,P, *Jyp 22.2 Hz), 3.12 d (1H, CH,P, “Jyp 22.2 Hz),
3.61 d (3H, CH;OP, *Jyp 11.8 Hz), 3.56 d (3H, CH;OP,
*Jup 11.8 Hz), 3.70 d (1H, 0-CHapyperia, *Jun 10.6 Hz),
3.76 d (1H, a-CHapyperia.» “Jun 10.6 Hz) 592 m (1H, a-
CHpyperia), 6.72 d (2H, —NCCHamm , *Jun 9.0 Hz), 6.77
d (2H, CH3OCCHamm, *Jun 9.0 Hz), 743 m (1H B-
Cprr]da JHH 5. 0 7.6 HZ) 7.63d (1H Y- Cprr]da JHH
7.6 Hz), 8.44 d (1H, a-CH,yiq, *Jun 5.0 Hz), 8.54 s
(1H, 0-CHpyrig.)- C NMR spectrum, 6c, ppm (CDCls):
19.29 (’Y CHZpyperld) 2542 d (CHQP JCP 135.1 HZ)
25.60 (B-CHypyperia.), 26.17 (CH3), 27.58 (B-CHopyperid.),
42.70 ((x -CHopyperia.),  52.01  (a-CHpyperia), 52.82 d
(CH;0, “Jep 6.6 Hz), 121.80 (ENCCH,pom.), 123.30 (B-
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CHpyria), 129.52 (CH3C(O)Cyrom.), 131.04 (CH5C(O)
CCHyrom), 134.63  (y-CHpwia), 13539  (B-Cpyria),
147.59 (0-CHpyria), 148.52 (a-CHpyia), 149.98 d
(C=N, %Jcp 6.7 Hz), 155.40 (=NCrom), 196.92 (C=0).
3P NMR spectrum, 8p, ppm (CDCls): +23.02.

Dimethoxyphosphorylacetoanabaside (III). To a
solution of 0.005 mol of anabasylethynephosphonate in
anhydrous carbon tetrachloride was added 0.0055 mol of
distilled water. The reaction mixture was stirred
vigorously for 0.5-1 h at room temperature. The
solvent was evaporated in the water-jet pump vacuum.
The residue is a colored viscous liquid. Yield 1.36 g
(87%). "H NMR spectrum, &y, ppm (DMSO): 1.26—
1.71 m (6H, B,B,y-CHapyperia), 3.23 d (1H, CH,P, “Jip
21.4 Hz), 3.26 d (1H, CH,P, “Jip 21.4 Hz), 3.66 d (3H,
CH;0, *Jup 11.2 Hz), 3.68 d (3H, CH;0, *Jip 11.2 Hz),
3.86 d (2H, a-CHapyperia, Jun 10.8 Hz), 5.76 m (1H, o-
CHypyperia.)> 7.36 m (1H, B-CHyyria, “Jun 4.8, 7.2 Hz),
7.62 d (1H, y-CHpyiq, “Junr 7.2 Hz), 8.45 d (1H, o-
CHypyria, *Jun 4.8 Hz), 8.52 s (1H, 0-CHpyriq). °C NMR
spectrum, ¢, ppm (DMSO): 18.86 (y-CHapyperid)
2526 (B-CHopyperia), 27.14 (B-CHopyperia.), 31.56 d
(CH,P, 'Jep 130.9 Hz), 42.20 (0-CHapyperia)> 49.09 (o-
CHypyperia.)> 52.70 d (CH;0, *Jep 6.8 Hz), 123.60 (B-
CHpyria), 134.51 (y-CHpyia), 140.65 (B-Cpyria), 147.62
(0-CHpyriq), 148.07 (0-CHpyriq), 164.28 d (C=0, *Jep
3.8 Hz). *'P NMR spectrum, &p, ppm (DMSO): +24.53.

10.

. Orekhov,

. Sadykov,

SVINTSITSKAYA et al.

REFERENCES

A.P., Khimiya alkaloidov (Alkaloids
Chemistry), Moscow: Izd. Akad. Nauk SSSR, 1955,
p. 133.

A.S., Khimiya alkaloidov  (Alkaloids
Chemistry), Tashkent: Izd. Akad. Nauk UzbSSR, 1956.

. Gazaliev, A.M., Zhurinov, M.Zh., Tilyabayev, Z.,

Dalimov, D.N., Mukanova, K.D., and Dyusembaev, S.A.,
Khim. Prirod. Soed., 1989, p. 584.

. Abduvakhabov, A.A., Sadykov, A.A., Dalimov, D.N.,

and Aslanov, Kh.A., Alkaloidy i ikh proizvodnye kak
instrument dlya izucheniya kholinergicheskoj sistemy
(Alkaloids as an Instrument for Studying of Cholinergic
System), Tashkent, 1984, p. 288.

. Garibina, V.A., Dogadina, A.V., Ionin, B.I., and Pet-

rov, A.A., Zh. Obshch. Khim., 1979, vol. 49, no. 10,
p. 2385.

. Svintsitskaya, N.I., Aleksandrova, A.V., Dogadina, A.V.,

and Ionin, B.1., Zh. Obshch. Khim., 2008, vol. 78, no. 1,
p. 165.

. Panarina, A.E., Aleksandrova, A.V., Dogadina, A.V.,

and Ionin, B.1., Zh. Obshch. Khim., 2005, vol. 75, no. 1,
p. 5.

. Yaouanc, J.J., Sturtz, G., Kraus, J.L., Chastel, C., and

Colin, J., Tetrahedron Lett., 1980, vol. 21, no. 28,
p. 2689.

. Wharton, C.J. and Wrigglesworth, R., J. Chem. Soc.,

Perkin Trans. 1, 1981, no. 6, p. 433.
http://195.178.207.233/PASS/predict.php

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 79 No. 7 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
    /RUS ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


