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Abstract—Diphenylphosphinite, 1,4-benzodiazepine 3-O-derivative, was converted into the corresponding 
imides by the Staudinger reaction with azides of diphenylphosphinic, diphenylthiophosphinic, and diphenyl-
phosphoric acids. The imide derived from azide of diphenylthiophosphinic acid undergoes the  isomerization 
into the corresponding thiol when heated in the presence of catalytic amounts of a substituted 3-chloro-1,4-
benzodiazepine.  
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Substituted 1,4-benzodiazepines are well known 
because many specimens of this class of heterocyclic 
compounds are used in medicine. In recent years, 
much attention is paid to the study of their analgesic 
activity [1, 2]. At the same time, the chemistry and 
medicinal chemistry of the phosphorylated 1,4-
benzodiazepines are not virtually developed. Only 
some phosphorylated 1,4-benzodiazepines have been 
described [3, 4]; generally, they were used in organic 
synthesis as CH acids. Recently we reported [5] on 

new approaches towards synthesis of 3- and 5-
substituted phosphine oxides of 1,4-benzodiazepine 
series. Here we describe a new method of the synthesis 
of substituted 1,4-benzodiazepines where a phosphorus 
moiety is linked to the heterocycle via the oxygen or 
sulfur atom.  

Under certain conditions the esters of thionic acids 
are rearranged into the thermodynamically more stable 
thiols. Thus, heating O-arylthiocarbamates resulted in 

DOI: 10.1134/S1070363214090187 

R = Ph, X = O (а); R = Ph, X = S (b); R = PhO, X = O (c). 

Scheme 1. 
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S-arylthiocarbamates [6]. Similarly, thionephosphates 
rearranged into tiolphosphates [7]. In the latter case the 
isomerization occurred in 1,3-system: R–O–P=S →           
R–S–P=O. Thione–thiol isomerization in the 1,5-con-
jugated system R–O–P=N–P=S → R–S–P=N–P=O has 
been also described by two examples [8, 9].  

In order to search for new biologically active com-
pounds in a series of phosphorylated 1,4-benzodia-
zepines, we brought diphenylphosphine I [5] into the 
Staudinger reaction [10, 11] with azides of phosphorus 
acids II. The reaction proceeded in THF at 60°C to 
afford imides III and IV. The reactions were accom-
panied with nitrogen evolution (Scheme 1).  

Imides IIIa and IIIc were stable and did not change 
when heated to 150–180°C. This suggests that imide-
amide rearrangement is not characteristic of these 
compounds obviously due to the low nucleophilicity of 

the imine nitrogen. However thione IIIb was com-
pletely rearranged into thiol IV by heating in the 
presence of 3-chloro-1,4-benzodiazepine (Scheme 2).  

The composition and structure of imides IIIa, IIIb, 
and IV were confirmed by elemental analysis data, IR, 
NMR spectroscopy and X-ray diffraction (XRD) 
analysis (Figs. 1–3).  

Compounds IIIa, IIIb, and IV have a similar 
molecular structure (Table 1). The central 1,4-diaze-
pine ring has a boat conformation consisting of the N1, 
C2, N4, and C5 atoms. The angle between the planes of 
the benzene ring, connected with the 1,4-diazepine 
ring, and of the phenyl substituent at the position 5 
equal varies in the range 58.35(5)° (IIIa) to 76.57(6)° 
(IV). The nitrogen atom N1 of the amino group has a 
trigonal-planar configuration. Bulky phosphoryl 
substituents occupy the sterically preferred equatorial 
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Fig. 1. General view of the molecule of IIIa. Fig. 2. General view of the molecule of IIIb. 
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position. The distribution of the bond lengths in the 
chains X–P1=N2–P2=Y (X, Y = O, S) in the molecules 
of all three compounds (Table 1) agree well with each 
other and correspond to the presence of a sufficiently 
strong conjugation. The bond angle at the nitrogen 
atom N2 varies within a narrow range of 134.94(9)°–
139.92(12)°.  

The main difference between the structures of IIIa, 
IIIb, IV lies in the conformation of the conjugated 
chains X–P1=N2–P2=Y (X, Y = O, S), namely in the 
values of virtual torsion angle X–P1···P2=Y. Thus, in 
the molecule of imide IIIa the torsion angle O2–
P1···P2=O3 equals –56.59(8)° and –49.39(7)° (for two 
crystallographically independent molecules); in the 
molecule of IIIb the angle O2–P1···P2=S1 is equal to –
70.62(6)°. The torsion angle S1–P1···P2=O2 in the 
molecule of IV is –10.46(7)°. Presumably, the ob-
served conformations of the phosphoryl substituents in 

Bond, 
angle 

IIIa 
(X = O2, 
 Y = O3)а 

IIIb 
(X = O2,  
Y = S1) 

IV 
(X = S1,  
Y = O2) 

P1–X 1.5983(12) 
1.6011(12) 

1.6028(14) 2.0868(7) 

P1–N2 1.5505(14) 
1.5520(13) 

1.5546(17) 1.5635(18) 

P2–N2 1.6125(14) 
1.6125(13) 

1.6113(17) 1.6126(17) 

P2–Y 1.4928(12) 
1.4956(12) 

1.9694(7) 1.4964(15) 

N1–C2 1.366(2) 
1.366(2) 

1.350(2) 1.360(3) 

N1–C9A 1.412(2) 
1.406(2) 

1.412(2) 1.411(2) 

C2–O1 1.2140(19) 
1.2141(19) 

1.226(2) 1.218(3) 

C2–C3 1.531(2) 
1.531(2) 

1.531(3) 1.533(3) 

C3–X 1.4292(18) 
1.4267(18) 

1.429(2) 1.830(2) 

C3–N4 1.442(2) 
1.441(2) 

1.447(2) 1.456(3) 

N4–C5 1.289(2) 
1.293(2) 

1.287(2) 1.283(3) 

C5–C5A 1.484(2) 
1.486(2) 

1.489(3) 1.491(2) 

Bond, angle 
IIIa 

(X = O2, 
 Y = O3)а 

IIIb 
(X = O2,  
Y = S1) 

IV 
(X = S1,  
Y = O2) 

C5A–C9A 1.409(2) 
1.408(2) 

    1.402(3)     1 . 3 9 8 4
(18) 

N2P1X 116.43(7) 
116.51(7) 

117.73(9) 116.67(7) 

N2P2Y 118.86(7) 
118.71(7) 

120.29(7) 116.73(9) 

C3XP1 122.92(10) 
122.17(10) 

121.28(12)   99.42(7) 

P1N2P2 137.38(10) 
134.94(9) 

139.92(12) 137.36(12) 

C2N1C9A 126.34(14) 
127.04(14) 

125.84(17) 128.26(16) 

N1C2C3 112.84(14) 
112.93(13) 

113.80(16) 114.38(18) 

C2C3N4 109.73(13) 
108.47(12) 

106.97(15) 109.10(16) 

C3N4C5 117.67(14) 
117.36(13) 

117.46(16) 118.37(17) 

N4C5C5A 124.51(15) 
124.59(14) 

124.14(18) 125.71(17) 

C5C5AC9A 122.15(14) 
121.93(14) 

121.72(17) 122.35(14) 

C5AC9AN1 123.05(14) 
123.34(14) 

121.93(17) 123.07(14) 

Table 1. Bond lengths (d, Å) and bond angles (ω, deg) of compounds IIIa, IIIb, and IV 

a Data for two crystallographically independent molecules are given. 

imides IIIa, IIIb, and IV were defined by two main 
factors: the presence (or absence) of solvate solvent 
molecules and, consequently, the total effect of the 
crystal packing and various hydrogen bonding systems 
(Table 2).  

It was found that the molecule of imide IIIa in the 
crystal form centrosymmetric dimers connected by two 
intermolecular hydrogen bonds N–H···O(=P) (Table 2). 
Dimers, in turn, are connected by weak intermolecular 
hydrogen bonds C–H···O to form the layers parallel to 
the (010) plane.  

The molecules of imide IIIb in the crystal also 
form centrosymmetric hydrogen bond-linked dimers. 
However, unlike imide IIIa they are formed by two 
intermolecular hydrogen bonds N–H···O(=C) (Table 2). 
In turn, the dimers are linked by weak intermolecular 
hydrogen bonds C–H···O to form stacks along the 
[010] direction. It should be noted that chloroform 
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solvate molecules are retained in the crystalline 
structure of IIIb due to weak hydrogen bonds C–H···S 
(Table 2).  

Finally, the molecule of imide IV in the crystal 
form centrosymmetric dimers due to two inter-
molecular hydrogen bonds N–H···O(=P) (Table 2). The 
crystal structure of IV was similar to the structure of 
IIIb, i.e., the dimers are linked by weak intermolecular 
hydrogen bonds C–H···O to form the stacks along the 
[100] direction. As in the molecule of imide IIIb, 
dimethylformamide solvate molecules are retained in 
the crystal of IV due to weak hydrogen bonds C–H···O 
(Table 2).  

Mechanism of the considered 1,5-thione-thiol rear-
rangement has not been studied. According to our data, 
the rearrangement is irreversible. The isomerization of 
thione IIIb into thiol IV is apparently due to ener-
getically favorable formation of the P=O bond in IV. 
The possibility of simultaneous electron transfer in 
imide IIIb under heating suggests that the rearrange-
ment IIIb→IV was intramolecular.  

Thus, 7-bromo-3-({[(diphenyl(sulfanylidene)-λ5-phos-
phanyl]imino}diphenyl-λ5-phosphanyl)oxy]-5-phenyl-
2,3-dihydro-1H-1-benzodiazepin-2-one undergoes 1,5-
thione-thiol rearrangement into the isomeric 7-bromo-
3-({[(diphenylphosphoryl)imino]diphenyl-λ5-phos-

phanyl}sulfanyl)-5-phenyl-2,3-dihydro-1H-1-benzo-
diazepin-2-one.  

EXPERIMENTAL 

NMR spectra were obtained on a Bruker Avance 
TM-400 spectrometer [400.1 (1H), 100.68 (13C), 
162.02 (31P) MHz]. IR spectra were recorded on a 
Magna-IR-750 Nicolet Fourier spectrometer. All 
reactions were performed under nitrogen atmosphere.  

D–H···Aа D–H H···A D···A ∠D–H···A, deg 

IIIa 
N1–H1···O3 [–x + 1, –y + 1, –z + 1] 0.90(2) 1.91(2) 2.798(2) 169(2) 

N1A–H1A···O3A [–x, –y + 1, –z] 0.86(2) 1.89(2) 2.751(2) 177(2) 
C24–H24···O3A [–x + 1, –y + 1, –z] 0.95 2.56 3.383(2) 145 
C31A–H31A···O1 [x – 1, y, z – 1] 0.95 2.48 3.198(2) 133 

IIIb 
N1–H1···O1 [–x + 2, –y + 2, –z + 1] 0.91 1.92 2.817(2) 171 

C20–H20···O1 [–x + 2, –y + 1, –z + 1] 0.95 2.50 3.303(2) 143 
C40–H40···S1 1.00 2.74 3.698(2) 161 

N1–H1···O2 [–x, –y + 1, –z + 1] 0.88 1.88 2.740(2) 166 
C18–H18···O3 [x–1, y, z] 0.95 2.29 3.138(5) 148 

IV 

C25–H25···O1 [x + 1, y, z] 0.95 2.51 3.394(3) 156 

Table 2. Parameters of the hydrogen bonds (d, Å) for compounds IIIa, IIIb, and IV 

a (D) proton-donor, (A) proton-acceptor. 

Fig. 3. General view of the molecule of IV. 
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General procedure for the preparation of com-
pounds IIIa–IIIc and IV. To a cooled to +3°C mix-
ture of 1.51 mmol of alcohol I and 1.81 mmol of 
triethylamine in 12 mL of THF was added dropwise a 
solution of Ph2PCl (1.81 mmol) in 5 mL of THF. After 
30 min, 1.8 mmol of the corresponding azide was 
added to the reaction mixture at room temperature. 
Then the mixture was stirred at 60°C for 1–1.5 h, 
cooled, filtered and evaporated in a vacuum. The 
residue was recrystallized from acetone.  

7-Bromo-3-({[(diphenylphosphoryl)imino]diphenyl-
λ5-phosphanyl}oxy)-5-phenyl-2,3-dihydro-1H-1-
benzodiazepin-2-one (IIIa). Yield 30%, mp 215°C. 

IR spectrum (KBr), ν, cm–1: 1725 (С=О). 1H NMR 
spectrum (DMSO-d6), δ, ppm: 5.94 d (1Н, СНОР, JHP 
7.9 Hz), 6.91–8.08 m (28Н, Ph), 11.09 s (1H, NH). 31Р 
NMR spectrum (DMSO-d6), δР, ppm: 24.97 (Р=N), 
11.80 (P=O). Found, %: С 62.97; H 4.28; N 5.62; P 
9.46; Br 11.03. С39H30BrN3O3P2. Calculated, %: 64.11; 
H 4.11; N 5.75; P 8.96; Br 10.96.  

7-Bromo-3-[({[diphenyl(sulfanylidene)-λ5-phos-
phanyl]imino}diphenyl-λ5-phosphanyl)oxy]-5-phenyl-
2,3-dihydro-1H-1-benzodiazepin-2-one (IIIb). Yield 
30%, mp 145°C. IR spectrum (KBr), ν, cm–1 : 1705 
(С=О). 1H NMR spectrum (DMSO-d6), δ, ppm: 6.21 d 
(1Н, СНОР, JHP 8.0 Hz), 6.85–8.10 m (28Н, Ph), 

Parameter IIIa IIIb·CHCl3 IV·1.5DMF 

Formula C39H30BrN3O3P2 C40H31BrCl3N3O2P2S  C40.5H33.5BrN3.5O2.5P2S 

М 730.51 865.94 783.12 
T, K 120(2) 110(2) 120(2) 

Crystal system Triclinic  Triclinic  Triclinic  

Space group P1̄ P1̄ P1̄ 

a, Å 12.6366(5) 11.7504(5) 10.7577(4) 

b, Å 15.0821(5) 11.9850(5) 12.5990(4) 
c, Å 19.6643(7) 16.1198(6) 14.5246(5) 

α, deg 107.464(1) 97.141(1) 77.891(1) 

β, deg 101.853(1) 103.582(1) 77.041(1) 

γ, deg 97.487(1) 115.946(1) 72.147(1) 

V, Å3 3424.0(2) 1916.11(13) 1804.86(11) 
Z 4 2 2 

dcalc, g cm–3 1.417 1.501 1.441 

F(000) 1496 880 804 

μ, mm−1 1.337 1.460 1.328 

2θmax, deg 65.2 65.2 60.0 

Reflections collected 54043 30325 24263 

Unique reflections (Rint) 24894 (0.038) 13983 (0.047) 10522 (0.034) 

Reflections observed with I > 2σ(I) 17265 9392 7320 

Parameters refined 871 469 457 

R1[I > 2σ(I)] 0.042 0.046 0.047 

wR2 (all data) 0.097 0.103 0.126 

GOF 1.028 0.999 1.047 

Tmin; Tmax 0.731; 0.776 0.759; 0.811 0.777; 0.826 

Table 3. Main crystallographic and refinement parameters for compounds IIIa, IIIb, and IV 
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11.08 s (1H, NH). 31Р NMR spectrum (DMSO-d6), δР, 
ppm: 26.96 (Р=N), 41.71 (P=S). Found P, %: 8.30. 
С39H30BrN3O2P2S. Calculated P, %: 8.38.  

7-Bromo-3-({[(diphenylphosphoryl)imino]diphenyl-
λ5-phosphanyl}sulfanyl)-5-phenyl-2,3-dihydro-1H-
1-benzodiazepin-2-one (IV). Yield 50%, mp 230°C. 
IR spectrum (KBr), ν, cm–1: 1697 (С=О). 1H NMR 
spectrum (DMSO-d6), δ, ppm: 5.94 d (1Н, СНОР, JHP 
8.52 Hz), 6.68–8.21 m (28Н, Ph), 11.20 s (1H, NH). 
31Р NMR spectrum (DMSO-d6), δР, ppm: 23.04 d 
(Р=N, JРР 19.3 Hz), 12.64 d (P=O, JРР 19.3 Hz). 
Found, %: С 63.23; H 4.26; N 5.36; P 7.53; S 4.11. 
С39H30BrN3O2P2S. Calculated, %: C 62.70; H 4.02; N 
5.63; P 8.31; S 4.29.  

7-Bromo-3-({[(diphenylphosphoryl)imino]diphenyl-
λ5-phosphanyl}oxy)-5-phenyl-2,3-dihydro-1H-1-benz-
odiazepin-2-one (IIIc). Yield 50%, mp 180°C. IR 
spectrum (KBr), ν, cm–1: 1719 (С=О). 1H NMR spec-
trum (DMSO-d6), δ, ppm: 5.84 d (1Н, СНОР, JHP 7.92 Hz), 
6.87–7.91 m (28Н, Ph), 11.17 s (1H, NH). 31Р NMR 
spectrum (DMSO-d6), δP, ppm: 24.14 (Р=N), 11.08 
(P=O). Found, %: С 69.97; H 4.28; N 5.62; P 9.46; Br 
11.03. С39H30BrN3O3P2. Calculated, %: C 64.11; H 
4.11; N 5.75; P 9.46; Br 10.96.  

X-Ray diffraction studies were performed on a 
Bruker SMART APEX-II CCD automatic diffrac-
tometer (MoKα-radiation, graphite monochromator, φ- 
and ω-scanning). The correction for extinction was 
performed using SADABS software [12]. Main 
crystallographic parameters are presented in Table 3. 
The structures were solved by the direct method and 
refined by the full-matrix least-squares method with 
respect to F2 in the anisotropic approximation for non-
hydrogen atoms.  

The bromobenzene fragment in IV is disordered 
over two provisions with equal occupancies. The 
crystals of IIIb and IV contained 1 solvate molecule of 
chloroform and 1.5 solvate molecules of dimethyl-
formamide, respectively. The hydrogen atoms of the 
amino groups in all compounds were localized ob-
jectively in the difference Fourier syntheses and 
refined isotropically (in the case of IIIa) with the fixed 
displacement parameters Uiso(H) = 1.2Ueq(N); in the 
case of IIIb and IV the parameters of the hydrogen 
atoms were refined in the isotropic approximation by a 

rider model [Uiso(H) = 1.2Ueq(N)]. Positions of the 
remaining hydrogen atoms were geometrically 
calculated; parameters of the hydrogen atoms were 
refined in the isotropic approximation by a rider model 
[Uiso(H) = 1.5Ueq(C) for CH3-groups and Uiso(H) = 
1.2Ueq(C) for the other groups]. All calculations were 
performed using SHELXTL software [13]. Atomic 
coordinates, bond lengths and angles for compounds 
IIIa, IIIb·CHCl3 and IV·1.5DMF were deposited in 
the Cambridge Crystallographic Data Center (CCDC 
1007437–1007439). 

REFERENCES 

 1.  Zeilhofer, H.U., Witschi, R., and Hosl, K., J. Mol. Med., 
 2009, vol. 8, p. 465. DOI: 10.1007/s00109-009-0454-3. 
 2.  Andronati, S.A., Semenishyna, E.A., Pavlovsky, V.I., 
 Simonov, Yu. A., Makan, S.Yu., Boyko, I.A., Buren-
 kova, N.A., Gdaniec, M., Cardinael, P., Bouillon, J.-Ph., 
 and Mazepa, A.V., Eur. J. Med. Chem., 2010, vol. 45,   
 p. 1346. DOI: 10.1016/j.ejmech. 2009.12.027. 
 3.  Sellstedt, J.H., J. Org. Chem., 1975, vol. 40, p. 1508. 
 DOI: 10.1021/jo00898a033. 
 4.  Fryer, R.I., Pinto, J.C., and Upasani, R.B., J. Hetero-
 cycl. Chem., 1993, vol. 30, p. 945. DOI: 10.1002/
 jhet.5570300417. 
 5.  Gololobov, Yu.G., Krasnova, I.Yu., Barabanov, S.V, 
 Khrustalev, V.N., Andronati, S.A., and Pavlovsky, V.I., 
 Tetrahedron Lett., 2014, vol. 55, p. 4879. DOI: 10.1016/
 j.tetlet.2014.07.010. 
 6.  Newman, M.S., J. Org. Chem., 1966, vol. 31, p. 3980. 
 DOI: 10.1021/jo01350a023. 
 7.  Pishcemuka, P.S., Zh. Ross. Fiz.-Khim. Obshch., 1912, 
 vol. 44, p. 1406. 
 8.  Schmidpeter, A. and Groeger, H., Chem. Ber., 1967, 
 vol. 100, p. 3979. DOI: 10.1002/cber.19671001218. 
 9. Khodak, A.A., Gilyarov, V.A., and Kabachnik, M.I., Zh. 
 Obshch. Khim., 1974, vol. 44, no. 2, p. 256. 
10.  Schtaudinger, H. and Meyer, J., Helv. Chem. Acta, 
 1999, vol. 2, p. 635. DOI: 10.1002/hlca.19190020164. 
11.  Gololobov, Yu.G. and Kasukhin, L.F., Tetrahedron, 
 1998, vol. 48, p. 1353. DOI: 10.1016/S0040-4020(01)
 92229X.  
12.  Sheldrick, G.M., SADABS (Version 2.03). Bruker/
 Siemens Area Detector Absorption Correction Program, 
 Bruker AXS, Madison, Wisconsin, USA, 2003. 
13.  Sheldrick, G.M., Acta Crystallogr. (A), 2008, vol. 64,     
 p. 112. DOI: 10.1107/S0108767307043930. 

1,5-THIONE-THIOL ISOMERIZATION  

RUSSIAN  JOURNAL  OF  GENERAL  CHEMISTRY   Vol.  84   No.  9   2014 

1753 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /RUS (Pfeps)
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14400.000 14400.000]
>> setpagedevice


