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Abstract—The reaction of 3-phenyl-2-phenylethynyl-1,3,2).3-oxazaphospholidine with nitrilimines is a
multistep process involving formation of the diazaphosphorine ring and cleavage of the oxazaphospholidine
ring. The final products are the substituted 4-[N-phenyl-N-(2-chloroethyl)amino]-1,4-dihydro-1,2,4:5-diaza-
phosphorines. According to X-ray structural data obtained for 4-[N-phenyl-N-(2-chloroethyl)amino]-1,4-di-
hydro-1,5-diphenyl-3-ethoxycarbonyl-1,2,43.5-diazaphosphorine, the heteroring of these compounds has the

conformation of a flattened P-envelope.

We have shown recently [1] that 2-ethoxy-3-methyl-
1,3,2A3-oxazaphospholidine reacts with nitrilimines
(Huisgen 1,3-dipoles) to form aicyclic compounds
with a P-C bond, which suggests the nucleophilic
attack of the nitrilimine carbenium atom nitrilimine
by the trivalent phosphorus atom, protonation of the
intermediate bipolar P'CNN~ ion by triethylamine
hydrohalide present in the reaction mixture, and
cleavage of the five-membered heterocycle across the
C-O bond.

In this study we found that the introduction of an
acetylenic group instead of the ethoxy group at the
phosphorus  atom in  1,3,2A3-oxazaphospholidines
provides the formation of a six-membered diazaphos-
phorine heterocycle under the similar conditions, but
does not exclude the cleavage of the oxazaphosphol-
idine ring. In partlcular the reactions of 3-phenyl-2-
phenylethynyl- -1,32:3 oxazaphospholldlne I with
nitrilimines containing various substituents at the

carbenium atom yielded substituted 4-[N phenyl-N-
(2-chloroethyl)amino]-1,4-dihydro-1,2,4A°-diazaphos-
phorines [1-VII1.

The reaction probably starts with a nucleophilic
attack of the carbenium atom of nitrilimine by phos-
phorus (the nitrilimine was generated in situ from the
appropriate halohydrazones under the action of tri-
ethylamine). The arising bipolar ion I1a-VI1la under-
goes intramolecular nucleophilic addition to form the
cyclic ylide 11b-VIlb, which is protonated with tri-
ethylamine hydrohalide to form the cyclic quasiphos-
phonium salt [1c-VIllc. The latter transforms into the
stable final product I1-VIIl by the cleavage of the
oxazaphospholidine ring as a result of the attack of
the oxygen-bonded carbon atom of the five-membered
heterocycle by the halide ion. This reaction step is
similar to the second step of the classica Arbuzov
reaction. It yields the phosphoryl and N-phenyl-N-2-
haloethyl groups.

R-C(HIg)=N-NH-Ar + EtsN —> R-C=N—N-Ar + Et;N-HHIg
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R = C(O)Me, Ar = Ph (I1), CgH,Br-p (I11); R = C(O)OEt, Ar = Ph (IV), CgH,Br-p (V), CgH,NO,-p (VI); Ar = Ph,
R = C(O)CgH,NO,p (VII), Ph (VIII).

Note that 2-phenylethynyl-1,3,2A3-dioxaphospho-
lane, the analog of compound | containing the oxygen
atom instead of the nitrogen atom in the five-
membered heterocycle, reacts with nitrilimines
similarly [2].

The starting 1,3,2A%-oxazaphospholidine | was
prepared by the reaction of 3-phenyl-2-chloro-1,3,2°-
oxazaphospholidine with 2-phenylethynylmagnesium
bromide.

CH-O
| SP-Cl + PhC=CMgBr —> |
CHz-N

Ph

The signal of the phosphorus atom in the 31P NMR
spectrum of | (8p 97.7 ppm) is shifted upfield as
compared to the signal of the related 2-phenylethynyl-
1,3,2A3-dioxaphospholane (8p 127.4 ppm) [2], in line
with the trend observed in going from amido esters to
0,0-diesters of trivalent phosphorus [3]. In the H
NMR spectrum, the OCH, and NCH, protons give
multiplets with & 4.67 and 3.47 ppm, respectively.
The presence of the C=C bond is confirmed by the IR
spectrum [v(C=C) 2120 cm .

Substituted diazaphosphorines 11-VIII were pre-
pared in 50-90% yield (Tables 1, 2). They are crystal-

line compounds readily soluble in THF and acetone
and poorly soluble in hexane and ether. Their 3P
NMR spectra contain the signals in the range of &p
from —0.6 to —-8.6 ppm, characteristic of substituted
1,2,4-diazaphosphorines [2, 4]. The signals are shifted
upfield by 8-10 ppm as compared to the related com-
pounds containing a 2-haloethoxy substituent at the P
atom [2]. This fact confirms the presence of the exo-
cyclic P-N bond in 11-VIIIl. The *H NMR spectra
contain the signals of the alkenyl proton at 6 5.69-
6.06 ppm. The coupling constant 3J,, (0-3.3 Hz) in
many cases is close to zero, so that the signals appear
as singlets. The protons of the methylene groups
HIgCH, and NCH,, are anisochronous. They give pairs
of multiplets at 6 3.62-4.51 and 3.51-3.63 ppm,
respectively. In the IR spectra of 11-VII1, the absorp-
tion band characteristic of the C=C bond is absent,
which additionally confirms its conversion. Note that
compounds Il and Il containing the acetyl group at
the C3 atom were obtained as mixtures of two dia-
stereomers A and B. This is indicated by the presence
of two signals in the 3P NMR spectra and by doubl-
ing of al the signals (primarily, of the alkenyl proton
signals) in the 'H NMR spectra (Table 2). The relative
content of the isomers changes in the course of re-
crystallization. The A : B ratio in the finally isolated
compounds Il and 11 was 1:4 and 2: 3, respectively.

Table 1. Yields, melting points, and elemental analyses of substituted 4-[N-phenyl-N(2-chloroethyl)amino]-1,4-dihydro-

1,2,4-diazaphosphorines 11-V111

Comp. Yidld, . Found, % Calculated, %
o R Ar % mp, °C Formula

C H P C H P
[ C(O)Me Ph 72 171-172 |64.87 | 5.20 | 6.47 |C,5H,3CINSO,P  [64.73| 5.00 | 6.68
[l C(O)Me CgH,Br-p 67 183-184 |55.04 | 4.18 | 5.87 |C,5H4,BrCIN;O,P(55.32| 4.09 | 5.71
v C(O)OEt Ph 70 180-182 |63.01| 5.02 | 6.11 |C,5H,sCINgO5P  [63.22| 5.10 | 6.27
\Y C(O)OEt CgH,Br-p 90 161-162 |54.68 | 4.32 | 5.65 |C,5H,4BrCIN;O5P(54.52 | 4.22 | 541
VI C(O)OEt CegH4NO,-p| 46 185-187 |57.76 | 4.56 | 5.86 |C,gH,4CIN,OsP [57.95| 4.49 | 5.75
VIl [C(O)CgH4NO,-p | Ph 75 167-168 |63.17 | 4.34 | 5.48 |C5yH,4BIN,O,P (6311 | 4.24 | 5.42
VIl | Ph Ph 52 139-141 |70.08 | 5.30 | 6.19 |C,gH,sCIN;OP 69.95| 5.06 | 6.22
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Table 2. IR and H and 3P NMR data for substituted 4-[N-phenyl-N(2-chloroethyl)amino]-1,4-dihydro-1,2,4-diazaphos-
phorines 11-VIII
IRsp(ﬁillJm, Vi IH NMR spectrum, 8, ppm (J, Hz) 31 NMR
Comp.
o spectrum,
c=0 | P=0 | =CH, d (%) "t”gCHZ' NCHa | ArH, m other O, ppm
W0 m two m groups
Il 1625 | 1280 |Isomer A:6.06 (2.8) |4.48, 3.63 |3.51, 3.58 |7.02-7.85 2.65 s[C(O)M€] -0.6
Isomer B: 5.67 (~0) |4.45, 3.82 |3.52, 3.65 |6.65-7.38 2.38 s[C(O)M€] 74
11 1700 | 1240 |Isomer A:6.09 (3.4) |4.48, 3.72 |3.51, 3.60 [6.92-7.70 2.64 s[C(O)M€] -11
Isomer B: 5.69 (~0) |4.46, 3.80 |3.53, 3.67 |6.60-7.30 2.39 s[C(O)M€] -7.8
Y 1760 | 1250 |5.64 (~0) 453, 3.79 |3.56, 3.63 |6.61-7.35 143 t (Me), -7.3
4.42 m (OCH,)
\Y 1766 1260 |5.65 (~0) 451, 3.77 |3.55, 3.62 |6.50-7.30 143 t (Me), -7.8
4.42 m (OCH,)
VI 1710 | 1245 |5.74 (~0) 451, 3.75 |3.55, 3.62 |6.82-7.95 145 t (Me), -8.6
4.45 m (OCH,)
VIl | 1760 | 1250 |5.81 (3.3) 457, 3.94 |3.42, 3.58 |6.55-8.18 - -
Vi - 1260 |5.45 (1.1) 412, 368 3.35 340 | 6.65-8.18 - -

The molecular structure of diazaphosphorines |-
VIl was studied by single crystal X-ray diffraction
for 4-[N-phenyl-N-(2-chloroethyl)amino]-1,4-dihydro-
1,5-dipheny!-3-ethoxycarbony!-1,2,4A°-diazaphos-

phorine IV as example (see figure; Tables 3, 4). We
al the atoms of the heterocycle except
phosphorus are coplanar within 0.030 A. The phos-
phorus atom deviates from this plane by 0.294 A,

found that

O
cl
N\
17 )
s
ClG
¢, —C)
4gC
®
. Y,
CG
5 NS

O
Molecular structure of 4-[N-phenyl-N-(2-chloroethyl)amino]-1,4-dihydro-1,5-diphenyl-3-ethoxycarbonyl-1,2,4x°-diazaphos-
phorine 1V.
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Table 3. Interatomic distances in the molecule of 4-[N-
phenyl-N-(2-chloroethyl)amino]-1,4-dihydro-1,5-diphenyl-

Table 4. Bond angles in the molecule of 4-[N-phenyl-N-
(2-chloroethyl)amino]-1,4-dihydro-1,5-di phenyl-3-ethoxy-

3-ethoxycarbonyl-1,2,47.°-diazaphosphorine 1V

carbonyl-1,2,4.-diazaphosphorine 1V

Bond d A Bond d A Angle o, deg Angle o, deg
Cl-c%° 1.780(6) || c’-c1? 1.368(7) O'PN3 109.77(19) | cBc’ct? 120.4(5)
p-O! 1.464(3) || c8-c® 1.375(7) o'pct 118.1(2) c8c/N? 119.2(4)
P-N3 1.662(4) || c°-c10 1.356(9) NepCt 106.01(19) | Cc2c'N? 120.3(4)
p-ct 1.737(4) || cto-ct 1.361(8) o'pcd 114.32(19) | c’c8c?® 119.6(5)
P-C3 1.786(4) || cl-c? 1.387(7) N3pC3 111.00(19) | cOc°c? 120.6(6)
o%-c* 1.197(5) || c*-c® 1.380(6) clpcd 96.8(2) cocloclt 120.0(5)
o3-c* 1.314(5) || ct-c 1.381(6) coscP 117.0(4) || ctoclicl? | 119.9(5)
03-C° 1.455(6) || cl4-ct 1.378(7) N2N1c2 124.2(3) || c’clect 119.4(5)
N1-N?2 1.340(4) || ct>-c6 1.359(8) N2N1c? 112.6(3) || ct®cl3c! | 1186(4)
N1-c? 1.398(5) || cte-cl’ 1.374(8) (o2 \Eioll 123.2(3) || ctécl3c? 118.5(4)
Ni-c’ 1.448(5) || cl’-c!® 1.369(7) C3N2N? 122.1(3) || ctcl3c? 122.8(4)
N2-C3 1.296(5) || c®-c® 1.509(9) C2IN3c1o 118.2(4) || cccl® | 120.1(5)
N3-c?t 1.419(5) || c*-c* 1.383(7) C2NSp 122.4(3) || ctéclc e | 120.9(5)
N3-c19 1.469(6) || c*-c% 1.386(7) CcON3p 119.5(3) || cclécl’ | 119.4(5)
clc? 1.341(6) || c*-c= 1.377(8) c2clp 125.0(3) || ctecl’cl® | 120.3(5)
c2-ct3 1.479(6) || c*-c* 1.345(8) cleaNt 122.1(4) || ct’cl8c® | 120.7(5)
cct 1.492(6) || c*-c® 1.377(9) clccs 120.9(4) || N3c®c® 110.4(4)
co-ct 1.455(10) || c*-c% 1.357(8) Nic2cls 117.03) || c®c?cl 109.5(5)
c’-c8 1.359(7) N2c3ct 115.6(4) || cc?ic?? | 117.4(5)

N2C3p 126.8(3) || Cc?c?IN® 120.5(4)

cicep 117.6(3) || c%c?N® 122.0(4)
which alows the structure of the heterocycle to be  ©’C*0® 124.5(4) || c®c®c? | 120.6(5)
considered as a flattened P-envelope. The angle O?C*C3 122.1(4) || c*c®c®? | 121.1(6)
between the phosphorus triangle (C1-P-C%) and the = 03c*c3 113.3(4) || cBc?c® | 119.0(6)
remaining part of the heterocycle is 14°. The angles  O3C°CS 107.0(6) | C?c?®c?* | 120.8(5)
between the planes of the heterocycle and phenyl — C?°Cc26c?! 121.1(5)
rings C'-C2 and CB-C® are 125.2° and 61.2°,

respectively. The tetrahedral configuration of phos-
phorus is distorted; the XPY angles vary in the range
96.8°-118.1°.

Thus, by the reaction of 3-phenyl-2-phenylethynyl-
1,3,2A3-oxazaphospholidine | with nitrilimineswe pre-
pared previously unknown substituted 1,4-dihydro-
1,2,42>-diazaphosphorines  11-VII1 containing the
aminohalomethyl group at phosphorus. The presence
of this group in the molecules of organophosphorus
compounds is important for realization of their anti-
cancer propeties.

EXPERIMENTAL

The IR spectra of 1-VI11 were recorded on an IKS-
29 spectrometer in thin film (for 1) or in KBr pellets
(for 11-VI11). The 'H NMR spectra were taken on a
Bruker AM-500 (500 MHz) spectrometer in CDCl,
with the internal stabilization by the resonance line of
2H. The 3P NMR spectra were measured on a Bruker
AC-200 spectrometer (81.4 MHz) in CDCl;. The

chemical shift was measured against 85% phosphoric
acid.

A single crystal X-ray diffraction study of 4-[N-
phenyl-N-(2-chloroethyl)amino]-1,4-dihydro-1,5-di-
pheny|-3-ethoxycarbonyl-1,2,41°-diazaphosphorine
IV was carried out on a CAD-4 diffractometer (MoK,
radiation, 6/26 scanning). Triclinic crystals: CygHs-
CIN;O4P; a 10.910(2), b 10.967(2), ¢ 12.134(2) OA,
a 72.52(3)°, B 68.21(3)°, v 67.54(3)°, V 1224.4(4) A3,
space group P1, Z 2, d,. 1.340 g cm . The structure
was solved by the direct method, R 0.0538, R, 0.1387
[2394 reflections with | > 2o5(1)]. The atomic
coordinates and their isotropic temperature factors are
deposited at the Cambridge Structural Database
(registry no. CCDC 235900).

Synthesis of  3-phenyl-2-phenylethynyl-1,3,2A>-
oxazaphospholidine 1 and its reactions with nitril-
imines were performed under dry argon in anhydrous
solvents.
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3-Phenyl-2-phenylethynyl-1,3,2A%oxazaphos-
pholidine I. A solution of phenylethynylmagnesium
bromide prepared from 4.0 g of magnesium, 14.2 g
of ethyl bromide, and 14.0 g of phenylacetylene in
40 ml of THF was added dropwise with vigorous stir-
ring at —60°C to a solution of 24.9 g of 2-chloro-3-
phenyl-1,3,2)3-oxazaphospholidine [5] in 200 ml of
THF. After that the reaction mixture was gradually
heated to 20°C, stirred for 30 min, and then 50 ml of
pyridine was added. The resulting precipitate was
filtered off, THF was distilled off at reduced pressure,
and the residue was extracted with diethyl ether (3 x
100 ml). The ether was removed in a vacuum, and the
residue was crystallized on cooling to 0-5°C to obtain
247 g (77%) of 3-phenyl-2-phenylethynyl-1,3,2x°-
oxazaphospholidine 1, mp 67-70°C. IR spectrum,
v, cm % 2120 (C=C), 1010 (P-O-C). *H NMR spec-
trum (CDCl,), 8, ppm: 3.47 m (2H, NCH,), 4.67 m
(2H, OCH.,), 6.90-7.52 m (10H, Ph). 3'P NMR spec-
trum: 8p 97.7 ppm. Found, %: C 71.78; H 5.39; P
11.45. C;4H,4,NOP. Calculated, %: C 71.90; H 5.28;
P 11.59.

Substituted 4-[N-phenyl-N-(2-chloroethyl)-
amino]-1,4-dihydr0-1,2,4x5-diazaphosphorin&s I
and II1. A solution of 0.005 mol of 3-phenyl-2-phe-
nyIethynyl-1,3,2%3-oxazaphospholidine I, 0.005 mol
of appropriate hydrazonoyl chloride, and 2 ml of tri-
ethylamine in 20 ml of benzene was refluxed for 2 h.
The abundant precipitate that formed after cooling to
20°C was filtered off, washed with water (2 x 50 ml)
to remove an impurity of triethylamine hydrochloride,
and crystallized from 1: 1 acetone-hexane (compound
1) or benzene (compound II11).

Substituted 4-N-[N-phenyl-N-(2-chloroethyl)]-
1,4—dihydro-l,2,4k5-diazaphosphorin% IV-VIII. A
solution of 0.005 mol of 3-phenyl-2-phenylethynyl-
1,3,2A3-oxazaphospholidine I, 0.005 mol of appropri-
ate hydrazonoyl halide, and 2 ml of triethylamine in

20 ml of benzene was refluxed for 2 h. A smal
amount of triethylamine hydrochloride (14-20%) was
filtered off. In the case of V and VII1, the residue was
a solid which was crystallized from 1:1 acetone-
hexane. In the case of IV, VI, and VII, the residue
was an oily substance which was treated with diethyl
ether (compounds IV and VI) or with 2:1 ether—
hexane mixture (VII). The crystalline products were
filtered off and crystallized from 3:1 hexane-benzene
(compound 1V), 1:1 acetone-hexane (compound V1),
or 2:1 hexane-benzene (compound VII).

ACKNOWLEDGMENTS

The study was financially supported by the Russian
Foundation for Basic Research (project no. 03-03-
32905).

REFERENCES

1. Trishin, Yu.G., Gonchar, T.V., and Namestnikov, V.l.,
Zh. Obshch. Khim., 2004, vol. 74, no. 10, p. 1752.

2. Senyukh, S.V., Namestnikov, V.l., Trishin, Yu.G., and
Chistokletov, V.N., Zh. Obshch. Khim., 1990, vol. 60,
no. 10, p. 1926.

3. Nifant'ev, E.E. and Vasyanina, L.K., Spektroskopiya
YaMR 3P (31p NMR Spectroscopy), Moscow: Mosk.
Gos. Ped. Inst., 1986.

4. Erofeeva, M.P., Trishin, Yu.G., and Chistokletov, V.N.,
Zh. Obshch. Khim., 1989, vol. 59, no. 9, p. 2146;
Namestnikov, V.l., Trishin, Yu.G., Tamm, L.A., and
Chistokletov, V.N., Zh. Obshch. Khim., 1990, vol. 60,
vol. 3, p. 510; Trishin, Yu.G., Afanasov, A.F., Litvi-
nov, I.A., Naumov, V.A., and Chistokletov, V.N., Zh.
Obshch. Khim., 1990, vol. 60, no. 11, p. 2446.

5. Pudovik, A.N., Pudovik, M.A., Shulyndina, O.S., and
Nagaeva, Kh.Kh., Zh. Obshch. Khim., 1970, vol. 40,
no. 7, p. 1477.

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol.75 No.3 2005




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


