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Abstract Biologically attractive azaspiro[4.5]trienones have been pre-
pared via Ugi four-component reaction (Ugi-4CR) followed by bromine-
mediated ipso-cyclization. This allows a straightforward synthetic route
to a diverse collection of fully functionalized 3-bromoaza-
spiro[4,5]trienones in moderate to good yields that can be used as tem-
plates for further modifications.

Key words alkynes, spiro compounds, cyclization, radical reaction,
ring closure

Azaspirocycles, which are nitrogen-containing spirocy-
clic scaffolds, play significant roles in synthetic and medici-
nal chemistry. Literature searches on azaspirocyclic scaf-
folds have shown that these derivatives possess a broad
spectrum of biological and pharmacological properties
such as antimitotic, cytotoxic, antibacterial, antimicrobial,
ant-inflammatory, antioxidative and antidepressant activi-
ties.1 A few examples of natural and synthetic drugs con-
taining an azaspirocyclic skeleton are shown in Figure 1.2
Consequently, great efforts have been made to synthesize
diverse azaspirocycles libraries to facilitate the incorpora-
tion of these moieties into more biologically and pharma-
ceutically active molecules.3–7

Among the recently synthesized azaspirocycle-contain-
ing compounds, azaspiro[4.5]trienones have attracted a
great deal of attention due to their chemistry and their bio-
logical activities.8 Very recently, and in the light of the in-
tense interest to develop constrained tamoxifen mimics,

Srivastava et al. reported azaspiro[4,5]trienones as novel
scaffolds for anticancer drug development (Figure 2, top
structure).9 Furthermore, these compounds serve as valu-
able intermediates for the construction of azaspiro-fused
tricyclic cores with promising anticancer activity by induc-
ing DNA damage (Figure 2).10–12 Therefore, more attention
has been drawn to the synthesis of functionalized
azaspiro[4.5]trienones suitable for further derivatization
processes.13–15

Figure 1  Structures of some natural and synthetic drugs containing an 
azaspirocyclic skeleton
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Figure 2  Recently reported cytotoxic azaspiro[4.5]trienones and cytotoxic alkaloids with azaspiro-fused tricyclic cores

Brominated substrates are excellent synthons for fur-
ther functionalization because they can be further used in
well-established cross-coupling reactions, whereas other
approaches to such transformations are complex and often
result in significant by-product formation.16 In this respect,
especially in light of the fact that brominated triene-diones
are ideal scaffolds for further elaboration in the diversity-
oriented synthesis, Qiu et al. have recently described the
synthesis of 3-bromo-1-azaspiro[4.5]deca-3,6,9-triene-2,8-
dione through a novel ZnBr2-promoted oxidative ipso-an-
nulation of N-arylpropiolamide.5

In light of these findings and as a result of our interest in
combination of the Ugi four-component reaction (Ugi-4CR)
with efficient post-transformations for generating complex
and diverse molecular libraries,17 we wish to report herein,
a simple procedure for the synthesis of fully functionalized
3-bromoazaspiro[4.5]trienones via Ugi-4CR followed by
ipso-bromocyclization. (Scheme 1).

Ugi 4-CR of 4-methoxybenzaldehyde (1a), aniline (2a),
phenylpropiolic acid (3), and tert-butyl isocyanide (4a) in
methanol at room temperature furnished the correspond-
ing Ugi adduct 5a in 83% yield. This compound was chosen
as the model substrate to investigate the bromine-mediated
ipso-cyclization conditions. Application of (NH4)2S2O8/TBHP
(3 equiv/5 equiv) as the oxidant in the presence of N-meth-
ylmorpholine (NMM, 0.5 equiv) in acetonitrile at 80 °C un-

der argon atmosphere produced the desired product 6a
with a yield of 88%. After screening solvents under these
conditions, acetonitrile was found to be the best solvent
(Table 1, entries 1–7). When N-methyl-2-pyrrolidone
(NMP) was used in place of NMM, a marginal decrease in
yield was recorded (entry 8). The application of NMM gave
6a with a yield of 88%, while replacement with triethyl-
amine (TEA), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) and
N,N-diisopropylethylamine (DIEA) resulted in lower yields
(entries 9–11). Other radical initiators including di-tert-bu-
tyl peroxide (DTBP), benzoyl peroxide (BP), and m-chlorop-
eroxybenzoic acid (m-CPBA) were then employed, but all
failed to give satisfactory yields (entries 12–14).

After carrying out the Ugi 4-CR, the solvent was evapo-
rated under reduced pressure, and the conditions were
switched for the bromine-mediated ipso-cyclization, which
gave compound 6a in 67% overall yield, comparable with
the 73% total yield obtained in the two-step procedure.
Subsequently, the scope of the reaction was investigated by
using different aromatic aldehydes, anilines, and isocya-
nides (Scheme 2).18

The structures of the products were confirmed based on
NMR spectroscopy and HRMS (ESI) analysis. The character-
istic resonances in the 1H NMR spectra of all synthesized
compounds appeared as four double doublets with coupling
constants 9.9 and 1.8 Hz for the sp2 C–H. The 13C NMR spec-
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Scheme 1  Synthesis of 3-bromoazaspiro[4.5]trienones 6a–l via Ugi-4CR followed by ipso-bromocyclization

H

O
NH2

OH

O

R3
N

C

MeOH, rt

12–24 h

NBS, (NH4)2S2O8

TBHP, NMM

MeCN
80 °C, 12 h, Ar

R1

N
O

HN
R3

O

O
Br

R1

1
2

3

4

5 6a–n

R2

R2N
O

HN
R3

O

R1

R2
Georg Thieme Verlag  Stuttgart · New York — SynOpen 2018, 2, 222–228



224

S. Balalaie et al. LetterSyn Open
tra of compounds exhibited characteristic signals at δ =
165.6, 166.9, 184.0 ppm associated with the carbonyls of
the amidic moieties and unsaturated ketone.

Initially, the effect of ring substituents on the aromatic
aldehydes 6a–f was examined. Both electron-donating and
electron-withdrawing substituents on the phenyl ring were
tolerated as outlined (Scheme 2). With regard to the isocya-
nide component, tert-butyl isocyanide furnished the de-
sired products in better yields than cyclohexyl isocyanide. A
survey of aniline derivatives with differing substitution pat-

terns revealed that aniline derivatives bearing substituents
at the ortho-position were consistent with the optimal con-
ditions, providing 6m and 6n in moderate to good yields.

Treatment of para-halogen-substituted anilines with 4-
chlorobenzaldehyde (1b), phenylpropiolic acid (3), and tert-
butyl isocyanide (4a) delivered product 6b, but he reaction
did not proceed at all when the aniline ring contained a
para-nitro group (Scheme 3). It is noteworthy that, in all
cases where yields were lower than average, the reaction
was inefficient at the ipso-bromocyclization step, with a
complex mixture of products being obtained.

Table 1  Optimization of the Reaction Conditions for the Synthesis of 3-Bromoazaspiro[4.5]trienone 6a

Entry Oxidant (3 equiv/ 5 equiv) Base (0.5 equiv) Solvent Yield 6a (%)b

1 (NH4)2S2O8/TBHP NMM DMF trace

2 (NH4)2S2O8/TBHP NMM EtOH 20

3 (NH4)2S2O8/TBHP NMM DCE 20

4 (NH4)2S2O8/TBHP NMM toluene 15

5 (NH4)2S2O8/TBHP NMM H2O trace

6 (NH4)2S2O8/TBHP NMM H2O/MeCN 25

7 (NH4)2S2O8/TBHP NMM MeCN 88

8 (NH4)2S2O8/TBHP NMP MeCN 75

9 (NH4)2S2O8/TBHP TEA MeCN 40

10 (NH4)2S2O8/TBHP DBU MeCN 59

11 (NH4)2S2O8/TBHP DIEA MeCN 63

12 (NH4)2S2O8/DTBP NMM MeCN 23

13 (NH4)2S2O8/BPO NMM MeCN 20

14 (NH4)2S2O8/m-CPBA NMM MeCN 57

15 (NH4)2S2O8/TBHP NMM MeCN 41c

a Optimal reaction condition: 5a (1 equiv), NBS (1.5 equiv), (NH4)2S2O8 (3 equiv), TBHP (5 equiv), and NMM (0.5 equiv) in MeCN (2 mL) at 80 °C under argon 
atmosphere for 12 h.
b Isolated yield.
c This reaction was performed at room temperature.
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Scheme 3  The effect of halogen substituents on the aniline ring at the para-position

Scheme 2  Substrate scope for the synthesis of fully functionalized 3-bromoazaspiro[4.5]trienones 6a–n
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Crude products were purified on a silica gel column
(EtOAc/n-hexane, 1:5) and the purified compounds were
fully characterized by IR, 1H NMR, 13C NMR spectroscopy
and HRMS analysis. In addition, in the case 6a, the structure
was confirmed by single-crystal X-ray diffraction analysis
(Figure 3).

Figure 3  ORTEP view of compound 6a

The proposed reaction mechanism involves the forma-
tion of vinyl radical I through the addition of a bromo radi-
cal generated from NBS and (NH4)2S2O8 to the alkyne group
of the Ugi product. Subsequent intramolecular radical cy-
clization yields the intermediate II. Trapping of the radical
intermediate II by the tert-butylperoxy radical generated
from TBHP, and then elimination of tert-butyl alcohol pro-
vides the desired product (Scheme 4).

In conclusion, we have prepared a diverse array of fully
functionalized 3-bromoazaspiro[4.5]trienones through
Ugi-4CR followed by ipso-bromocyclization. Considering
the biological importance of azaspiro[4.5]trienones and the
potential utility of the bromo organic compounds to par-
take in further modifications, these compounds can be fur-
ther exploited in the synthesis of lead compounds in medic-
inal chemistry.
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Scheme 4  The proposed reaction mechanism for the synthesis of 3-bromoazaspiro[4.5]trienones 6a–l
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pounds 6a–o; General Procedure
To a solution of aldehyde 1a (1 mmol) in methanol (5 mL) was
added aniline 2a (1 mmol), and the reaction mixture was
stirred at room temperature for 2 h. Then, phenylpropiolic acid
3a (1 mmol) was added and stirring was continued for 15 min,
followed by addition of isocyanide 4a (1 mmol); the solution
was then stirred for 24 h at room temperature. The solvent was
removed under reduced pressure and MeCN (10 mL) was added
to the residue. N-Bromosuccinimide (1.5 mmol), (NH4)2S2O8 (3
mmol), TBHP (5 mmol) and NMM (0.5 mmol) were added and

the reaction mixture was stirred at 80 °C for 12 h under an
argon atmosphere. The progress of the reaction was monitored
using TLC (n-hexane–EtOAc, 5:1). The resulting reaction
mixture was concentrated under reduced pressure and the
residue was purified by column chromatography (silica gel,
appropriate mixture of n-hexane/ethyl acetate) to afford 6a.
2-(3-Bromo-2,8-dioxo-4-phenyl-1-azaspiro[4.5]deca-3,6,9-
trien-1-yl)-N-(tert-butyl)-2-(4-methoxyphenyl)acetamide (6a)
Yield: 357 mg (67%); colorless solid; m.p. 240–242 °C; 1H NMR
(CDCl3, 300 MHz): δ = = 1.30 (s, 9 H, 3 Me), 3.79 (s, 3 H, -OCH3),
4.77 (s, 1 H, C(sp3)-H), 5.50 (s, 1 H, N-H), 6.21 (dd, J = 9.9, 1.8 Hz,
1 H, =CH), 6.24 (dd, J = 9.9, 1.8 Hz, 1 H, =CH), 6.53 (dd, J = 9.9,
3.1 Hz, 1 H, =CH), 6.70 (dd, J = 9.9, 3.1 Hz, 1 H, =CH), 6.83 (d, J =
8.7 Hz, 2 H, H-Ar), 7.20–7.28 (m, 2 H, H-Ar), 7.30–7.34 (m, 3 H,
H-Ar), 7.36 (d, J = 8.7 Hz, 2 H, H-Ar). 13C NMR (75 MHz CDCl3,):
δ = 28.5, 51.9, 55.3, 62.1, 69.5, 114.3, 120.1, 127.1, 127.8, 128.5,
130.0, 130.1, 131.0, 132.1, 132.2, 144.4, 152.3, 160.2, 165.6,
166.9, 184.0. HRMS (ESI): m/z [M+H]+ calcd. for C28H28

79BrN2O4:
535.1227; found: 535.1232; m/z [M+Na]+ calcd. for C28H27

79Br-
N2NaO4: 557.1046; found: 557.1050; m/z [M+K]+ calcd. for
C28H27

79BrKN2O4: 573.0786; found: 573.0791; m/z [2 M+H]+

calcd. for C56H55
79Br2N4O8: 1069.2381; found: 1069.2394; m/z

[2 M+Na]+ calcd. for C56H54
79Br2N4NaO8: 1091.2201; found:

1091.2213; m/z [2 M+K]+ calcd. for C56H54
79Br2KN4O8:

1107.1940; found: 1107.1952. IR: 1663, 1708, 3316 cm–1.Crys-
tal used for X-ray crystallographic analysis: colorless needle,
dimensions 0.64 × 0.05 × 0.04 mm. Crystal system: trigonal;
space group: R3c; Z = 18; a = 36.587(8) Å, b = 36.587(8) Å, c =
9.942(2) Å, α = 90 deg, β = 90 deg, γ = 120 deg; V = 11525(6) Å3;
rho = 1.389 g/cm3; T = 200(2) K; Thetamax = 17.402 deg; Radia-
tion Mo Kα; λ = 0.71073 Å; 0.5 deg omega-scans with CCD area
detector, covering the asymmetric unit in reciprocal space with
a mean redundancy of 23.1 and a completeness of 99.8% to a
resolution of 1.19 Å. 19242 Reflections measured, 1586 unique
(R(int) = 0.1093), 1419 observed (I > 2σ(I)). Intensities were cor-
rected for Lorentz and polarization effects, an empirical scaling
and absorption correction was applied using SADABS based on
the Laue symmetry of the reciprocal space, mu = 1.64 mm–1,
Tmin = 0.67, Tmax = 0.95, structure refined against F2 with a full-
matrix least-squares algorithm using the SHELXL-2016/6 (Shel-
drick, 2016) software.19 316 Parameters were refined, hydrogen
atoms were treated using appropriate riding models. Flack
absolute structure parameter 0.077(16), goodness of fit 1.15 for
observed reflections, final residual values R1(F) = 0.071, wR(F2) =
0.145 for observed reflections, residual electron density –0.30
to 0.38 eÅ–3. CCDC 1587337 contains the supplementary crys-
tallographic data for this paper. These data can be obtained free
of charge from The Cambridge Crystallographic Data Centre via
www.ccdc.cam.ac.uk/data-request/cif.
2-(3-Bromo-2,8-dioxo-4-phenyl-1-azaspiro[4.5]deca-3,6,9-
trien-1-yl)-2-(4-bromophenyl)-N-(tert-butyl)acetamide (6c)
Yield: 355 mg (61%); colorless solid; m.p. 250–252 °C; 1H NMR
(CDCl3, 300 MHz): δ = 1.29 (s, 9 H, 3 Me), 4.60 (s, 1 H, C(sp3)-H),
5.51 (s, 1 H, N-H), 6.25 (dd, J = 9.9, 1.8 Hz, 1 H, =CH), 6.37 (dd, J =
9.9, 1.8 Hz, 1 H, =CH), 6.44 (dd, J = 10.0, 3.0 Hz, 1 H, =CH), 6.81
(dd, J = 10.0, 3.0 Hz, 1 H, =CH), 7.24–7.28 (m, 2 H, H-Ar), 7.31–
7.36 (m, 5 H, H-Ar), 7.49 (d, J = 8.4 Hz, 2 H, H-Ar). 13C NMR
(75 MHz, CDCl3): δ = 28.5, 52.2, 62.3, 69.6, 119.9, 123.5, 127.8,
128.7, 130.0, 130.2, 130.9, 132.4, 132.6, 133.0, 134.4, 143.8,
144.1, 152.5, 165.8, 166.0, 183.7. HRMS (ESI): m/z [M+H]+ calcd.
for C27H25

79Br2N2O3: 583.0226; found 583.0233; m/z [M+Na]+
Georg Thieme Verlag  Stuttgart · New York — SynOpen 2018, 2, 222–228
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calcd. for C27H24
79Br2N2NaO3: 605.0046; found: 605.0051; m/z

[M+K]+ calcd. for C27H24
79Br2KN2O3: 620.9785; found: 620.9794.

IR: 1621, 1692, 1709, 3417 cm–1.
2-(3-Bromo-2,8-dioxo-4-phenyl-1-azaspiro[4.5]deca-3,6,9-
trien-1-yl)-N-cyclohexyl-2-(4-fluorophenyl)acetamide (6h)
Yield: 263 mg (48%); colorless solid; m.p. 268–269 °C; 1H NMR
(CDCl3, 300 MHz): δ = 1.015–1.14 (m, 3 H, H-cyc), 1.22–1.32 (m,
2 H, H-cyc), 1.57 (s, 3 H, H-cyc), 1.76–1.93 (m, 2 H, H-cyc), 3.76–
3.78 (m, 1 H, H-cyc), 4.83 (s, 1 H, C(sp3)-H), 5.65 (d, J = 7.8 Hz,
1 H, N-H), 6.27 (d, J = 9.9 Hz, 1 H, =CH), 6.32 (d, J = 9.9 Hz, 1 H,
=CH), 6.50 (dd, J = 9.9, 2.4 Hz, 1 H, =CH), 6.78 (dd, J = 9.9, 2.4 Hz,
1 H, =CH), 7.04 (t, J = 8.7 Hz, 2 H, H-Ar), 7.27 (d, J = 7.2 Hz, 2 H,
H-Ar), 7.35 (d, J = 7.2 Hz, 2 H, H-Ar), 7.40–7.65 (m, 3 H, H-Ar).
13C NMR (75 MHz, CDCl3): δ = 24.5, 24.6, 25.3, 32.5, 32.7, 49.1,
61.1, 69.6, 116.2 (d, 2JC–F = 21.0 Hz), 119.8, 127.8, 128.4, 128.6,
130.2 (d, 3JC–F = 7.8 Hz), 131.0, 131.4, 131.5, 132.6, 132.7, 143.9,
144.2, 152.6, 161.4, 165.9, 166.4, 183.8. HRMS (ESI): m/z [M+H]+

calcd. for C29H27
79BrFN2O3: 549.1184; found: 549.1187; m/z

[M+K]+ calcd. for C29H26
79BrFKN2O3: 587.0742; found: 587.0746.

IR: 1659, 1713, 3254 cm–1.
N-(tert-butyl)-2-(3,6-dibromo-2,8-dioxo-4-phenyl-1-
azaspiro[4.5]deca-3,6,9-trien-1-yl)-2-phenylacetamide (6m)
Yield: 222 mg (38%); yellow solid; m.p. 238–239 °C; 1H NMR
(CDCl3, 300 MHz): δ = 1.36 (s, 9 H, 3 Me), 5.38 (s, 1 H, C(sp3)-H),
5.97 (br. s, 1 H, N-H), 6.26 (dd, J = 9.9, 1.6 Hz, 1 H, =CH), 6.28 (d,
J = 1.6 Hz, 1 H, =CH), 7.20–7.42 (m, 11 H, H-Ar, =CH). 13C NMR
(75 MHz, CDCl3 ): δ = 28.6, 52.0, 63.3, 72.7, 121.0, 128.0, 128.2,
128.6, 129.1, 129.7, 130.2, 130.6, 130.9, 131.7, 135.9, 142.8,
144.0, 152.5, 166.6, 167.2, 181.9. MS (ESI): m/z [M+H]+ found for
C27H24

79Br2N2O3: 582.6; m/z [M+H]+ found for C27H24
81Br2N2O3:

584.6; IR: 1713, 3322 cm–1.
(19) (a) Sheldrick, G. M. Bruker Analytical X-ray-Division: Madison,

Wisconsin 2014. (b) Sheldrick, G. M. Acta Crystallogr., Sect. C:
Cryst. Struct. Commun. 2015, 71, 3.
Georg Thieme Verlag  Stuttgart · New York — SynOpen 2018, 2, 222–228



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


