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This paper presents a new convenient route to prepare osmafuran starting from readily accessible HC CCH(OH)C CH and ≡ ≡
OsHCl(CO)(PPh3)3. Treatment of a solution of OsHCl(CO)(PPh3)3 in dichloromethane with HC CCH(OH)C CH, fo≡ ≡ llowed 
by the addition of acetic acid, produced osmafuran [Os(CHC(PPh3)CO(CH2CH3))Cl(CO)(PPh3)2]Cl (2). 2 has been isolated in 
good yield and fully characterized. 1H and 13C NMR spectra show the characteristic downfield chemical shifts of the ring hy-
drogen and carbon atoms. NMR and X-ray diffraction data provide strong evidence for the aromatic nature of 2. Probably due 
to the effect of the phosphonium substituent, 2 exhibits remarkable thermal stability, air stability and lower reactivity. 
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1  Introduction 

Metallacyclic compounds containing transition metals are of 
significant interest, because they are useful and versatile 
synthetic intermediates of many synthetically significant 
transition-metal-assisted reactions [1]. As a consequence, 
the preparation and reaction chemistry of metallacyclic 
compounds have continuously been one of the major re-
search topics in organometallic chemistry [2–5].  

As a special class of metallacyclic compounds, metal-
laaromatics have attracted considerable attention in recent 
years due to their aromatic properties and organometallic 
reactivities [6]. Among the five-membered representatives 
of metallaaromatics, metallafurans are the most extensively 
investigated compounds, which have also been referred to 
as chelated vinyl ketone complexes or oxametallacyclopen-
tadiene complexes in previous reports [7]. A great variety of 
approaches have been developed to construct stable metal-
lafuran rings, which have been classified and discussed by 

Wright et al. [8].  
In an effort to construct metallaaromatics with different 

metals and substituents, we have prepared several metalla-
furans starting from the reactions between transition-metal- 
containing complexes and alkynes [9]. During an investiga-
tion of the reactivity of OsHCl(CO)(PPh3)3 with terminal 
alkynes, we found a new convenient route to prepare osmafu-     
rans starting from readily accessible HC CCH(OH)C CH. ≡ ≡
The investigation led us to isolate the phosphonium salt of 
metallafurans.  

2  Experimental 

All manipulations were carried out at room temperature 
under nitrogen atmosphere using standard Schlenk tech-
niques, unless otherwise stated. Solvents were distilled un-
der nitrogen from sodium benzophenone (diethyl ether) or 
calcium hydride (CH2Cl2). The starting materials OsHCl-      
(CO)(PPh3)3 [10] and HC CCH(OH)C CH [11] were ≡ ≡
synthesized by previously reported procedures. Infrared 
spectra were measured with a Nicolet Avatar 360 FT-IR 
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spectrometer using film KBr pellet techniques. Column 
chromatography was performed on alumina gel (200–300 
mesh). NMR experiments were performed on a Bruker 
AV-300 spectrometer (1H 300.1 MHz; 13C 75.5 MHz; 31P 
121.5 MHz). 1H and 13C NMR chemical shifts are relative 
to TMS, and 31P NMR chemical shifts are relative to 85% 
H3PO4. Elemental analysis data were obtained on a Thermo 
Quest Italia S.P.A. EA 1110 instrument.  

2.1  Synthesis of [Os(CHC(PPh3)CO(CH2CH3))Cl(CO)-     
(PPh3)2]Cl (2) 

To a suspension of OsHCl(CO)(PPh3)3 (0.60 g, 0.58 mmol) 
and Bu4NCl (0.40 g, 5.4 mmol) in CH2Cl2 (10 mL) was 
added a solution of HC CCH(OH)C CH (93 mg, 1.16 ≡ ≡
mmol) in CH2Cl2 (2 mL). After 2 min, acetic acid (0.2 mL) 
was added and the reaction mixture was stirred at room 
temperature for ca. 1 h to give a brownish-black suspension. 
The solid was removed by filtration, and the volume of the 
filtrate was reduced to ca. 1 mL under vacuum. The residue 
was purified by column chromatography (neutral alumina, 
eluent: acetone/methanol, 6:1) to give 2 as a green solid. 
Yield: 0.37 g, 55%. IR (film): v (C≡O) 1930, v(C≡O) 
1435 cm1. 1H NMR plus 1H-1H COSY NMR (300.1 MHz, 
CDCl3):  12.8 (d, 3J(PH) = 18.0 Hz, 1 H, OsCH), 7.9–6.8 
(m, 45H, PPh3), 1.6 (q, 3J(HH) = 6.0 Hz, 2H, CH2), 0.7 ppm 
(t, 3J(HH) = 6.0 Hz, 3H, CH3). 

31P{1H} NMR (121.5 MHz, 
CDCl3):  15.9 (s, CPPh3), 12.5 ppm (s, OsPPh3). 

13C{1H} 
NMR plus 13C DEPT NMR and 1H-13C COSY NMR (75.5 
MHz, CDCl3):  245.6 (br, OsCH), 207.5 (d, 2J(PC) = 24.9 Hz, 
OsOCEt), 183.1 (t, 2J(PC) = 10.8 Hz, OsCO), 133.5–125.7 (m, 
PPh3), 114.0 (d, 1J(PC) = 85.3 Hz, OsCHC(PPh3)), 32.9 (s, 
CH2CH3), 8.7 ppm (s, CH2CH3). Anal. calcd for 
C60H51O2P3Cl2Os: C, 64.19; H, 4.58. Found: C, 64.26; H, 
5.02. 

2.2  X-ray crystallography 

Crystal data for 21.5CHCl32H2O: 2(C60H51O2P3Cl2Os) 
1.5CHCl32H2O, Mr = 2479.46, monoclinic, space group 
P21/c, Z = 4, a = 23.308(4), b = 25.040(4), c = 19.334(3) Å, 
 = 90,  = 95.023(3),  = 90°, V = 11241(3) Å3, calcd = 1.465 
g cm3, (MoKa) = 2.564 mm1, F(000) = 4988, 79934 reflec-
tions, 19785 independent reflections (Rint = 0.0586); R1 = 

0.0493, wR2 = 0.1512 for 1317 parameters and 16555 reflec-
tions with [I > 2(I)]. Crystals of 2 suitable for X-ray dif-
fraction were grown from a solution in CH2Cl2 layered with 
diethyl ether. Intensity data were collected on a Bruker 
SMART CCD Area Detector with graphite-monochromated 
MoKa radiation (= 0.71073 Å) at 173 K. The structure was 
solved by direct methods, expanded by difference Fourier 
syntheses, and refined by full-matrix least-squares methods 
on F2 by using the Bruker SHELXTL (Version 6.10) pro-
gram package. All non-hydrogen atoms were refined ani-

sotropically. CCDC-767431 contains the supplementary 
crystallographic data for this paper. These data can be ob-
tained free of charge from the Cambridge Crystallographic 
Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 

3  Results and discussion 

As indicated by in situ NMR spectroscopy, when a mixture 
of 1 and excess HC CCH(OH)C CH (in 1:2 molar ratio) ≡ ≡
in CH2Cl2 was stirred at room temperature for ca. 1 h, a 
brownish-black solution containing predominantly 2 along 
with some unidentified species was produced. When acetic 
acid and Bu4NCl were added, the reaction was cleaner. As 
shown in eq. (1), in the presence of Bu4NCl, treatment of a 
solution of OsHCl(CO)(PPh3)3 in dichloromethane with 
HC CCH(OH)C CH, fo≡ ≡ llowed by addition of acetic acid, 
produced osmafuran 2. In this case, 2 can be isolated as a 
green solid in 55% yield. The structure of complex 2 can be 
inferred from its NMR spectroscopy. The presence of the 
metallacycle is clearly indicated by the 1H and 13C NMR 
data. The 1H NMR spectrum shows the signal of OsCH at  
 = 12.8 ppm, the signal of C(PPh3)CH2CH3 at  = 1.6 ppm, 
and the signal of C(PPh3)CH2CH3 at  = 0.7 ppm. In the 
13C{1H} NMR spectrum, the signals of the ethyl substituent 
of the metallacycle appear at  = 32.9 and 8.7 ppm, whereas 
the three carbon signals of the metallacycle appear at  = 

245.6, 207.5 and 114.0 ppm, respectively. In addition, the 
signal of CPPh3 appears at  = 15.9 ppm, which is compara-
ble with those related signals of our previous phosphonium- 
substituted metallacycles [9], and that of OsPPh3 appears at 
12.5 ppm in the 31P{1H} NMR spectrum. 

 

 (1)

 

The structure of 2 has also been determined by X-ray 
crystallography. The crystallographic asymmetric unit con-
tains two independent molecules with the similar geometry, 
one of which is depicted in Figure 1. 2 is structurally related 
to our previously reported osmafurans [9], which belong to 
the rare examples of metallaaromatics bearing phosphonium 
groups. The X-ray structure of 2 shows the complex has an 
essentially planar five-membered metallacycle. The copla-
narity is reflected by the small RMS deviation (0.131 Å) 
from the least-squares plane through the five atoms Os1, C1, 
C2, C3, and O1. The sum of angles in the six-membered 
ring is 539.98°, which is nearly equal to the ideal value of 
540°. Within the metallacycle, the Os1C1 and Os1O1 
distances are 1.993(5) and 2.136(4) Å, respectively, which 
are close to those of Esteruelas’s osmafurans OsCl(CO)-    
(PiPr3)2(CHCHC(Ph)O) (Os1C1 1.971(3) Å, Os1O1 
2.126(3) Å) [12a] and Os(SnPh2Cl)(2-H2)-(P

iPr3)2(CHCHC-     
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Figure 1  Molecular structure for the cation of complex 2 (ellipsoids at 
the 50% probability level). Counteranion and some of the hydrogen atoms 
are omitted for clarity. Selected bond distances (Å) and angles (deg): 
Os1P1 2.4040(15), Os1P2 2.3750(15), Os1C6 1.852(6), C6O2 
1.129(7), Os1Cl1 2.4523(15), Os1C1 1.993(5), Os1O1 2.136(4), 
C1C2 1.370(8), C2C3 1.420(9), C3O1 1.259(7), C3C4 1.515(9), 
C4C5 1.470(11), P3C2 1.783(6); P1Os1P2 172.92(5), C6Os1Cl1 
102.50(18), C1Os1O1 76.2(2), Os1C1C2 117.2(4), C1C2C3 
114.5(5), C2C3O1 116.4(5), C3O1Os1 115.7(4). 

(CH3)O) (Os1C1 2.035(2) Å, Os1O1 2.1657(15) Å) [12b], 
while are a little longer than our previously reported osma-      
furan [OsCl(CO)(PPh3)2(CHC(PPh3)C(CH3)O)]Cl (Os1C1 
1.966(9) Å, Os1O1 2.127(4) Å) [9d]. The CC bond dis-
tances of the metallacycle are longer than typical C=C dou-
ble bonds and shorter than typical CC single bonds. The 
X-ray diffraction data as well as the characteristic downfield 
chemical shifts of the ring hydrogen and carbon atoms in 
the 1H and 13C NMR spectra indicate that the five-membered 
metallacycle of the complex cation of 2 has a delocalized 
structure with contribution of the two resonance structures 
2A and 2B shown in eq. (2).  

 

 (2)

 

Scheme 1 shows a proposed plausible mechanism for the 
formation of the cationic complex 2 from the one-pot reac-
tion of HC CCH(OH)C CH with ≡ ≡ 1. Complex 1 could 
initially react with HC CCH(OH)C CH to give interm≡ ≡ e-
diate A, which may undergo an insertion reaction to give 
the vinyl-(-alkyne) intermediate B. Insertion of alkynes 
into an OsH bond is not surprising, which has been well 
documented [13]. Nucleophilic attack at the coordinated 
alkyne by external PPh3 present in the solution could gener-
ate C. Then, the dissociation of PPh3 and -H elimination 
may produce hydrido-2-allene intermediate D. The trans-     
formation from D to F probably involves the keto-enol 
tautomerization of D to E, the insertion reaction and the 
recoordination of PPh3. Finally, protolysis of the alkyl in F 

 

Scheme 1  Plausible mechanism for the formation of osmafuran 2. 

by the acetic acid, followed by the coordination of the car-
bonyl O atom to the osmium and subsequent aromatization 
would yield osmafuran 2. 

Consistent with our previous report [9], osmafuran 2 also 
exhibits remarkable thermal stability and air stability, which 
is probably related to the electronic effect of the phospho-
nium group and the protecting effect of the bulky PPh3 sub-
stituents. A solution of 2 in chloroform remains nearly un-
changed under refluxing for several days. In the solid state, 
2 can be heated at 150 °C in air for five hours without ap-
preciable decomposition. 

It is noteworthy that complex 2 exhibits excellent acid- 
and alkali-resistant properties. As indicated by in situ NMR, 
no reaction occurred when the solution of 2 with strong ac-
ids or strong bases, such as HBF4, HNO3, LiN(SiMe3)2 or 
t-BuONa, was stirred at room temperature for several days. 
In addtion, complex 2 is not reactive to the reagents which 
were employed in the ligand substitution reactions of our 
metallaaromatics [14]. The lower reactivity of 2 is in accord 
with its higher stability. 

4  Conclusions 

An osmafuran bearing the phosphonium group was synthe-
sized from readily accessible HC CCH(OH)C CH, which≡ ≡  
constituted an addition to the special class of metallaaromatics 
containing electron-withdrawing groups. The structural pa-
rameters associated with the metallacycle as well as the 1H 
and 13C NMR chemical shifts of the ring atoms provide 
strong evidence for the aromatic nature of osmafuran 2. Its 
high stability would offer new opportunities for further de-
velopment of the application of metallafuran. 



 ZHANG Hong, et al.   Sci China Chem   September (2010) Vol.53 No.9 1981 

This work was supported by the National Natural Science Foundation of 
China (20872123, 20801046 and 20925208) and Research Fund for the 
Doctoral Program of Higher Education of China (200803841034). 

1 Abel EW, Stone FGA, Wilkinson G. In: Comprehensive Organometal-
lic Chemistry. II, Vol. 12. New York: Pergamon, 1995. Chapter 1–12 

2 Recent examples of three-membered metallacycles: (a) Kazi AB, 
Dias HVR, Tekarli SM, Morello GR, Cundari TR. Coinage metal- 
ethylene complexes supported by tris(pyrazolyl)borates: A computa-
tional study. Organometallics, 2009, 28: 1826–1831; (b) Zhang W, 
Yamada J, Nomura K. Reactions of an (arylimido)vanadium(V)- 
alkylidene, V(CHSiMe3)(N-2,6-Me2C6H3)(N=CtBu2)(PMe3), with ni-
triles, diphenylacetylene, and styrene. Organometallics, 2008, 27: 
5353–5360; (c) Hsiao J, Su M-D. Theoretical characterizations of the 
ring expansion of a metallacyclopropane to a metallacyclopentane. 
Organometallics, 2008, 27: 4139–4146; (d) Karunatilaka C, Tackett 
BS, Washington J, Kukolich SG. Structure of tetracarbonylethyle-
neosmium: Ethylene structure changes upon complex formation. J 
Am Chem Soc, 2007, 129: 10522–10530 

3 Recent examples of four-membered metallacycles: (a) Casey CP, 
Boller TM, Samec JSM, Reinert-Nash JR. Quantitative determination 
of the regioselectivity of nucleophilic addition to 3-propargyl rhe-
nium complexes and direct observation of an equilibrium between 
3-propargyl rhenium complexes and rhenacyclobutenes. Or-
ganometallics, 2009, 28: 123–131; (b) Holland RL, O’Connor JM. 
Nitroso compounds serve as precursors to late-metal 2(N,O)-    
hydroxylamido complexes. Organometallics, 2009, 28: 394–396; (c) 
Holland RL, Bunker KD, Chen CH, DiPasquale, AG, Rheingold AL, 
Baldridge KK, O’Connor JM. Reactions of a metallacyclobutene 
complex with alkenes. J Am Chem Soc, 2008, 130: 10093–10095; (d) 
Dabb SL, Messerle BA, Wagler J. Formation of metallacyclobutene 
complexes via the addition of hydrazines to ruthenium vinylidene 
complexes. Organometallics, 2008, 27: 4657–4665 

4 Recent examples of five-membered metallacycles: (a) Xi C, Yan X, 
You W, Takahashi T. Coupling reactions of zirconate complexes in-
duced by carbonyl compounds. Angew Chem Int Ed, 2009, 48: 
8120–8123; (b) Zhang W-X, Zhang S, Sun X, Nishiura M, Hou Z, Xi 
Z. Zirconium- and silicon-containing intermediates with three fused 
rings in a zirconocene-mediated intermolecular coupling reaction. 
Angew Chem Int Ed, 2009, 48: 7227–7231; (c) Fu X, Chen J, Li G, 
Liu Y. Diverse reactivity of zirconacyclocumulenes derived from 
coupling of benzynezirconocenes with 1,3-butadiynes towards acyl 
cyanides: Synthesis of indeno[2,1-b]pyrroles or [3]cumulenones. 
Angew Chem Int Ed, 2009, 48: 5500–5504; (d) Paneque M, Poveda 
ML, Rendón N, Mereiter K. Reaction of the iridacyclopentadiene 
TpMe2Ir(C(R)=C(R)C(R)=C(R))(H2O) (R=CO2Me) with alkynes. Or-
ganometallics, 2009, 28: 172–180; (e) Zhang S, Sun X, Zhang W-X, 
Xi Z. One-pot multicomponent synthesis of azaindoles and pyrroles 
from one molecule of a silicon-tethered diyne and three or two mole-
cules of organonitriles mediated by zirconocene. Chem Eur J, 2009, 
15, 12608–12617; (f) Wang C, Deng L, Yan J, Wang H, Luo Q, 
Zhang W-X, Xi Z. Zirconocene-mediated ligand-switched selective 
cleavage of active and inert carbon–carbon bonds in allylcyclopro-
panes. Chem Commun, 2009, 4414–4416; (g) Yan X, Lai C, Xi C. 
Zr-promoted linear coupling of alkynes to generate bis(allene)s. 
Chem Commun, 2009, 6026–6028; (h) Zhou Y, Chen J, Zhao C, 
Wang E, Liu Y, Li Y. Stereoselective synthesis of -hydroxyallenes 
with multiple contiguous stereogenic centers via aldehyde addition to 
-alkenyl-substituted zirconacyclopentenes. J Org Chem, 2009, 74: 
5326–5330; (i) Buccella D, Janak KE, Parkin G. Reactivity of 
Mo(PMe3)6 towards benzothiophene and selenophenes: New path-
ways relevant to hydrodesulfurization. J Am Chem Soc, 2008, 130: 
16187–16189 

5 Recent examples of six-membered metallacycles: (a) Mizuhata Y, 
Sasamori T, Takeda N, Tokitoh N. A stable neutral stannaaromatic 
compound: Synthesis, structure and complexation of a kinetically 
stabilized 2-stannanaphthalene. J Am Chem Soc, 2006, 128: 
1050–1051; (b) Tokitoh N, Nakata N, Shinohara A, Takeda N,    
Sasamori T. Coordination chemistry of a kinetically stabilized 

germabenzene: syntheses and properties of stable 6-germabenzene 
complexes coordinated to transition metals. Chem Eur J, 2007, 13: 
1856–1862; (c) Wang Q, Fan H, Fang H, Xi Z. 1-Zircona-2-cyclo-      
hexenes: Novel synthesis and preliminary reactions. Organometallics, 
2007, 26: 775–777; (d) Yu T, Sun X, Wang C, Deng L, Xi Z. Zir-
conocene-mediated intermolecular coupling of Si-tethered diynes 
with alkynes, ketones, aldehydes, and isocyanates by means of novel 
skeletal rearrangement of zirconacyclobutene-silacyclobutene and 
zirconacyclohexadiene-silacyclobutene fused-ring intermediates. 
Chem Eur J, 2005, 11: 1895–1902; (e) Hughes RP, Trujillo HA, 
Egan JW Jr, Rheingold AL. Iridium-promoted reactions of car-
bon-carbon bonds. Skeletal rearrangement of a vinylcyclopropene 
during iridacyclohexadiene formation and subsequent isomerization 
of iridacyclohexadienes via ,′-substituent migrations. J Am Chem 
Soc, 2000, 122: 2261–2271 

6 For recent reviews of metallaaromatics, see: (a) Bleeke JR. Aromatic 
iridacycles. Acc Chem Res, 2007, 40: 1035–1047; (b) Jia G. Recent 
progress in the chemistry of osmium carbyne and metallabenzyne 
complexes. Coord Chem Rev, 2007, 251: 2167–2187; (c) Wright LJ. 
Metallabenzenes and metallabenzenoids. Dalton Trans, 2006, 
1821–1827; (d) Landorf  CW, Haley, MM. Recent advances in met-
allabenzene chemistry. Angew Chem Int Ed, 2006, 45: 3914–3936; (e) 
Jia G. Progress in the chemistry of metallabenzynes. Acc Chem Res, 
2004, 37: 479–486; (f) Bleeke JR. Metallabenzenes. Chem Rev, 2001, 
101: 1205–1227 

7 Bleeke JR, New PR, Blanchard JMB, Haile T, Beatty AM. Synthesis 
of a new family of metallafurans from (oxapentadienyl)metal precur-
sors. Organometallics, 1995, 14: 5127–5137, and Ref. [6] therein 

8 Bierstedt A, Clark GR, Roper WR, Wright LJ. A 2-iridafuran from 
reaction between a 1-iridaindene and methyl propiolate. J Organomet 
Chem, 2006, 691: 3846–3852 

9 (a) Gong L, Lin Y, Wen TB, Zhang H, Zeng B, Xia H. Formation of 
four conjugated osmacyclic species in a one-pot reaction. Or-
ganometallics, 2008, 27: 2584–2589; (b) Gong L, Lin Y, Wen TB, 
Xia H. Synthesis of coordinated 2-,-unsaturated ketone osmacycles 
from an osmium-coordinated alkyne alcohol complex. Organometal-
lics, 2009, 28: 1101–1111; (c) Lin Y, Gong L, Xu H, He X, Wen TB, 
Xia H. Nine-membered osmacycles derived from metathesis reac-
tions between alkynes and an osmafuran. Organometallics, 2009, 28: 
1524–1533; (d) He, XM, Liu Q, Gong L, Lin Y, Wen TB. Synthesis 
of an osmafuran from photochemical hydrolysis of OsCl2(CH= 
C(PPh3)C(O)-2-CH=CH2)(PPh3)2. Inorg Chem Commun, 2010, 13: 
342–345 

10 Goeden GV, Haymore BL. Formation of osmium nitrile complexes 
and phosphinimine complexes from N-aroylphosphinimines. Inorg 
Chim Acta, 1983, 71: 239–249 

11 Jones ERH, Lee HH, Whiting MC. Researches on acetylenic com-
pounds. Part LXIV. The preparation of conjugated octa- and deca- 
acetylenic compounds. J Chem Soc, 1960, 3483–3489 

12 (a) Esteruelas MA, Lahoz FJ, Oñate E, Oro LA, Zeier B. Reactions of 
OsHCl(CO)(PiPr3)2 with alkyn-1-ols: Synthesis of (vinylcarbene) 
osmium (II) complexes. Organometallics, 1994, 13: 1662–1668; (b) 
Eguillor B, Esteruelas M A, Oliván M, Oñate E. C(sp2)-H activation 
of RCH=E-py (E=CH, N) and RCH=CHC(O)R′ substrates promoted 
by a highly unsaturated osmium-monohydride complex. Organometallics, 
2005, 24: 1428–1438 

13 See for examples: (a) Xia H, Wen TB, Hu QY, Wang X, Chen X, 
Shek LY, Williams ID, Wong KS, Wong GKL, Jia G. Synthesis and 
characterization of trimetallic ruthenium and bimetallic osmium 
complexes with metal-vinyl linkages. Organometallics, 2005, 24: 
562–569; (b) Harlow KJ, Hill AF, Welton T. Control of intramolecu-
lar acetate-allenylidene coupling by spectator co-ligand and -acidity. 
J Chem Soc Dalton Trans, 1999, 1911–1912 

14 (a) Zhang H, Wu L, Lin R, Zhao Q, He G, Yang F, Wen TB, Xia H. 
Synthesis, characterization and electrochemical properties of stable 
osmabenzenes containing PPh3 substituents. Chem Eur J, 2009, 15: 
3546–3559; (b) Zhang H, Feng L, Gong L, Wu L, He G, Wen T, 
Yang F, Xia H. Synthesis and characterization of stable ruthenaben-
zenes starting from HC CCH(OH)C CH. ≡ ≡ Organometallics, 2007, 
26: 2705–2713 

 
 



<<
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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

  /CreateJDFFile 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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


