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Preparation of 1,3,5-Tris(aminomethyl)-2,4,6-triethylbenzene from Two 
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Abstract: The use of 1,3,5-tris(aminomethyl)-2,4,6-triethylbenzene and the intermediates 1,3,5-tris(halomethyl)-2,4,6-triethylbenzene
(halo = bromo and chloro) compounds, have been utilized as scaffolds for many molecular receptors. We report here for the first time a
detailed practical synthetic procedure, starting from benzene, and in four straightforward steps, to prepare 1,3,5-tris(aminomethyl)-2,4,6-
triethylbenzene, a very versatile molecular scaffold. The added advantage is the limited chromatography in the purification procedure.
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Introduction

The use of benzene-derived compounds as scaffolds has
played an important role in host-guest recognition and has
been recently reviewed.1–4 The concept and ability to uti-
lize hexa-substituted benzene for preorganization has
been known since 1975 by MacNicol5,6 and has been used
extensively by many research groups including our
own.7,8

The present paper describes the full synthesis of 1,3,5-
tris(aminomethyl)-2,4,6-triethylbenzene (5) starting from

benzene. As the synthesis of benzene-derived scaffolds
has become important over recent years, a simple synthet-
ic route has been refined for the preparation of such sys-
tems. 1,3,5-Triethylbenzene is commercially available,
however, it is relatively expensive whereas benzene is in-
expensive and can be easily converted to 1,3,5-triethyl-
benzene in high yields as described in the experimental
section.

Scope and Limitations

One of the most interesting chemical aspects of the syn-
thesis of 1,3,5-tris(aminomethyl)-2,4,6-triethylbenzene
scaffolds is the initial synthesis of 1,3,5-triethylbenzene
(1). Conventional chemistry states that once benzene has

Scheme 1 (a) AlCl3, EtBr, 0 °C to r.t.; (b) CS2, ClCH2OMe, 25 °C; (c) 33% HBr in AcOH, Zn, (CH2O)n, 90 °C.
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been alkylated, the ethyl substituent is ortho-para direct-
ing for further substitution, but this reaction gives ethyl
groups meta to each other. The standard ortho-para di-
recting arguments are based upon kinetic-control reason-
ing. However, with reversible reactions the product from
thermodynamic control can dominate. Meta substitution
is thermodynamically favored because of lower steric
strain than ortho substitution, which results in a good
yield of 1,3,5-triethylbenzene (1) (Scheme 1).

The key step for the preparation of 1,3,5-substituted 2,4,6-
triethylbenzene derivatives is the installation of three ha-
lomethyl groups into 1,3,5-triethylbenzene. To avoid low
yields and cumbersome column chromatography, the use
of the reported method9 for the chloromethylation of du-
rene has achieved good success for the similar reaction on
triethylbenzene. Siegel et al. recently published a similar
procedure for the same compound.10 The following proce-
dure has been optimized to obtain the trichloromethylated
product in a single step, and has been accomplished on a
20 g scale with respect to the triethylbenzene starting re-
actant. Previous methods resulted in incomplete reaction
requiring a second reaction to obtain the desired hexa-sub-
stituted product or column chromatography to separate
the mono-, di- and tri-halomethylated products. The pro-
cedure described herein has been optimized such that only
the trichloromethylated product is observed by 1H NMR
spectroscopy. It should be noted that TLC indicates that
small amounts <1 g (20 g scale reaction) of mono- and di-
chloromethylated compounds have been detected in the
methanol filtrate (vide infra). It is believed that tin(IV)
chloride of high purity is the key for successful trichlo-
romethylation without the use of large excesses of re-
agents. Aldrich tin(IV) chloride (99%) is of sufficient
purity (>99% is not necessary) for use. Through the scale-
up process, a significant obstacle to obtaining the desired
product was a complete conversion. Temperature, order
of reagent addition, and an inert atmosphere were deter-
mined to be important variables in avoiding a mixture of
the di- and trichloromethylated products (TLC). It is inter-
esting to note that the mono- and dichloromethylated
products can be obtained selectively based only on sto-
ichiometry, i.e. one equivalent of chloromethyl methyl
ether, results in the preparation of the monochloromethy-
lated product. While nine equivalents of chloromethyl
methyl ether were required for complete conversion in
earlier work, it has been subsequently determined that
rapid, mechanical stirring (especially for scales larger
than 5 g with respect to triethylbenzene) replaces the need
for such a large excess. With such stirring, only a two-fold
excess (six equivalents of chloromethyl methyl ether) is
necessary for complete conversion in 80–90% average
yields. An 87% yield of material of adequate purity by 1H
NMR spectroscopy was obtained on the scale above. Even
though the synthesis of the 1,3,5-trischloro-2,4,6-triethyl-
benzene (2) has been improved, chloromethyl methyl
ether is known to be highly carcinogenic. However the
preparation of the 1,3,5-trisbromo-2,4,6-triethylbenzene
(3) discovered independently by Walsdorff11 and us12 fol-
lowing a different approach outlined by van der Made13

has been shown to be an alternative and attractive method
for the preparation of the tris-amino compound.

The conversion of either the trischloride or trisbromide
into the trisazide product was accomplished by dissolving
the 1,3,5-trihalomethyl-2,4,6-triethylbenzene (halo = bro-
mide or chloride) in dimethylformamide followed by add-
ing 6 mole equivalents of sodium azide and stirring at
room temperature. Reactions have proceeded well on a 10
g scale weight of trisazide. The reaction was stirred over-
night and monitored by TLC. Solid sodium chloride and
unreacted sodium azide were filtered over Celite, and the
pad was rinsed with dichloromethane. Addition of dichlo-
romethane to the dimethylformamide filtrate results in
further precipitation of unreacted sodium azide, which
was filtered once again.

Since the reduction of the azide groups into amines pro-
ceeds cleanly via Staudinger reduction, purification of the
trisazide by recrystallization from ethyl acetate and hex-
anes has been found adequate to result in trisamine that re-
quires no purification for subsequent use. For the
recrystallization of the trisazide, the product was dis-
solved by adding a minimum amount of hot ethyl acetate,
followed by adding hexanes (room temperature) until
cloudiness just persists, cooling to room temperature then
placing in a 0 °C freezer. Isolation of the product was ac-
complished through filtration. This product was subjected
to a shock test by hitting approximately 100 mg on an an-
vil with a hammer. This was done to three different sam-
ples. Although none of these tests showed any shock
sensitivity, one should always treat azide derivatives with
the utmost care, and it is recommended that a blast shield
is used when handling sodium azide. An alternative meth-
od for the reduction of azides to amines is hydrogenation.
This procedure produces higher yields over the
Staudinger reduction, however, an appropriate apparatus
is required and care must be taken when carrying out the
hydrogenation (Scheme 2).

Scheme 2 (d) NaN3, DMF; Method A: Ph3P, THF–H2O (10:1);
Method B: H2, 10% Pd/C, absolute EtOH.

In summary, 1,3,5-tris(aminomethyl)-2,4,6-triethylben-
zene (5) has been synthesized by four simple steps from
1,3,5-trisubstituted 2,4,6-triethylbenzene (trischloromethyl
2 or trisbromomethyl 3). Relatively moderate to high
yields for each synthetic step is obtained with the added
advantage that very little chromatography is required. Due
to health and safety reasons and ease of preparation, the
route carried out by the authors is via the 1,3,5-tris(bro-
momethyl)-2,4,6-triethylbenzene (3), then converted to
the azide 4 (Scheme2, Method B), followed by hydroge-
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nation of the azide to the free amine 5. The inclusion of the
other routes is to highlight the ease of the synthetic route
over the last couple of decades.

1,3,5-Triethylbenzene (1)
AlCl3 (45.3 g, 340 mmol) was placed into an oven-dried, 250 mL
three-necked round bottom flask equipped with a magnetic stir bar
that was fitted with a reflux condenser and addition funnel. A N2

balloon was attached to exclude atmospheric water. The water con-
denser was fitted with a tube that is submerged into an aq sat. solu-
tion of NaHCO3 to quench the evolved HBr/HCl gas (Note 1). The
reaction flask was cooled to 0 °C in an ice water bath. EtBr (50 mL,
590 mmol) was poured into the addition funnel and slowly added to
the AlCl3 with continuous stirring (Note 2). Once the addition of
EtBr was complete, benzene (28.6 mL, 320 mmol) was added slow-
ly over 20 min (Note 3). Once the addition of benzene had been
completed, and the effervescence had ceased, EtBr (32.5 mL, 390
mmol) was then added dropwise whilst maintaining a reaction tem-
perature of 0 °C. The reaction was stirred for 12 h allowing the mix-
ture to warm to r.t. On completion, the mixture was decanted into a
1 L beaker containing ice, and once the ice had melted the pH of the
aqueous layer was measured (Note 4). The mixture was extracted
with Et2O (250 mL) in a 1 L separating funnel (Note 5). The organic
layer was separated, and the aqueous phase was extracted with Et2O
(2 × 100 mL). The organic phases were combined and washed as
follows: H2O (1 × 100 mL), aq 1 N NaOH (1 × 100 mL), and H2O
(1 × 100 mL). The organic phase was dried (MgSO4), and filtered
through Celite into a one-necked round bottom flask. The solvent
was removed under reduced pressure, yielding a yellow oil. Upon
vacuum distillation, a colorless oil was produced (Note 6); typical
yields ranged from 80–90%. 1,3,5-Triethylbenzene (1) is a com-
mercially available compound, and the spectral data were in agree-
ment with those of the commercial source.

1,3,5-Tris(chloromethyl)-2,4,6-triethylbenzene (2)
CAUTION! Chloromethyl methyl ether is volatile and reported to
be a potent carcinogen.

To a three-necked round-bottomed flask fitted with a mechanical
stirrer, an efficient water condenser, and a pressure-equilibrating
addition funnel, was added CS2 (100 mL, 13 mmol) followed by
1,3,5-triethylbenzene (1; 13.4 mL, 123 mmol), which had been
freshly distilled with a Kugelrohr apparatus at 65 °C/1 Torr. The so-
lution was purged, by forcing dry N2 through a glass dispersion tube
submerged beneath the surface of the solvent for 15 min. Removal
of dissolved O2 from the solvent and subsequent inert reaction con-
ditions are believed to minimize the color and impurities in the
product. Following this step, SnCl4 (43 mL, 652 mmol) (Note 7)
was added resulting in the appearance of a bright yellow color. A
CaCl2 drying tube was also attached (Note 8). Chloromethyl methyl
ether (64 mL, 1.1 mol), measured volumetrically with an appropri-
ate-sized syringe, was added to the addition funnel, and the reaction
was stirred on the fastest setting of the mechanical stirrer (Note 9).
This reagent was added rapidly, allowing a controlled reflux result-
ing from the exothermicity of the reaction and the reaction was al-
lowed to stir overnight (Note 10). For an in situ TLC analysis, a
small aliquot was removed and washed with NaHCO3. The organic
layer was removed and dried (MgSO4) before the TLC experiment
was performed (Note 11). On completion of the reaction, the solu-
tion was carefully decanted over 500 g of ice. The reaction vessel
was rinsed with CH2Cl2 (100 mL), and this was added to the CS2/
H2O. Once all of the ice had melted, the aqueous and organic layers
were separated, and the CS2–CH2Cl2 was removed under reduced
pressure (Note 12). The residue was dissolved in CH2Cl2 (250 mL)
to which H2O (50 mL) had been added. The mixture was decanted
into a separating funnel, and the organic layer was separated, which
was then washed with aq 1 N NaOH (100 mL), H2O (100 mL), and
brine (100 mL), dried (MgSO4), and evaporated under reduced pres-
sure. The crude product was dissolved in CH2Cl2 (200 mL), and sil-

ica gel (100 g) was added to the flask. The suspension was shaken,
and the CH2Cl2 was removed using a rotary evaporator. This solid
mixture was loaded on a fritted filter, and washed repeatedly with
9:1 hexanes–CH2Cl2 until no more product was observed by TLC
(cf. Note 12). The combined washes were evaporated in vacuo. The
product was obtained as a white solid with 1H and 13C NMR spectra
consistent with the desired compound;10 mp 144 °C. Further purifi-
cation has been accomplished through recrystallization from hot
MeOH. Typical yields ranged from 80–90%. High temperature was
not necessary for this reaction (Note 13). 
1H NMR (CDCl3): d = 1.31 (t, 9 H, J = 7.6 Hz), 2.93 (q, 6 H, J = 7.6
Hzz), 4.69 (s, 6 H). 
13C{1H} NMR (CDCl3, 75 MHz): d = 16.0, 22.6, 40.6, 132.6,
145.0.10

1,3,5-Tris(bromomethyl)-2,4,6-triethylbenzene (3)
A water condenser was connected to a 250 mL oven-dried round-
bottomed flask. Zn powder (5 g, 76 mmol) and AcOH (50 mL, 873
mmol) were added to the flask. HBr in AcOH (33% wt, 50 mL) was
added slowly through the condenser over a 0.5 h period into the re-
action vessel that was continuously stirred (Note 14). Once the HBr
was added, the reaction mixture was stirred until the Zn had com-
pletely dissolved, and the solution turned into a clear tan/orange col-
or. Triethylbenzene (1; 10 g, 62 mmol), paraformaldehyde (20 g),
and HBr in AcOH (33% wt, 148 mL) were then added and the solu-
tion was heated to 90 °C for 48 h resulting in a dark brown solution
(Note 15). The solution was allowed to cool slowly with continuous
stirring, whence a white precipitate was formed over 2 h. The solid
was filtered, washed with H2O (3 × 100 mL), and allowed to dry un-
der vacuum for 24 h (Note 16). Typical yields ranged from 60 to
70%; mp >150 °C (dec.). 
1H NMR (CDCl3): d = 1.34 (t, 9 H, J = 7.6 Hz), 2.94 (q, 6 H, J = 7.6
Hz), 4.58 (s, 6 H).
13C NMR (CDCl3): d = 15.6, 22.7, 28.5, 132.6, 145.0. 

1,3,5-Tris(azidomethyl)-2,4,6-triethylbenzene (4)
CAUTION! NaN3 has been found to be explosive under certain
conditions and is highly toxic.

Method A: The conversion of the trihalo triethylbenzene
(halo = chloro or bromo) into the trisazide product was achieved by
dissolving either 2 or 3 in a mixture of DMF and CH2Cl2 (50 mL and
20 mL respectively), and heating the reaction mixture to 80 °C. A
slurry of 6 mol equiv of NaN3 was made up in distilled H2O (20
mL), and added through the top of the condenser, which was subse-
quently rinsed with distilled H2O and the reaction mixture was
stirred gently for 22 h (Note 17). The condenser was removed from
the flask whilst behind a blast shield (Caution! Note 18). The DMF
was removed under reduced pressure, and distilled H2O (100 mL)
was added to the residue. The organic layer was separated and the
aqueous layer was washed with CH2Cl2 (3 × 20 mL). The organic
layers were combined, dried (MgSO4), and filtered. The solvent was
removed by rotary evaporation to afford an oil. The oil was purified
by chromatography (Note 19) using EtOAc–n-hexane (25:75). The
solvent was removed under reduced pressure to give a white solid;
mp 61 °C.

IR (deposit from CDCl3 on NaCl): 2084 cm–1 (N=N=N).14

1H NMR (CDCl3): d = 1.23 (t, 9 H, J = 7.6 Hz), 2.85 (q, 6 H, J = 7.6
Hz), 4.49 (s, 6 H).
13C NMR (CDCl3, 75 MHz): d = 15.7, 23.1, 47.9, 129.9, 145.0.

Method B: The conversation of trihalo triethylbenzene
(halo = chloro or bromo) into 1,3,5-tris(azidomethyl)-2,4,6-trieth-
ylbenzene (4) has also been achieved by an alternative method
whereby no chromatography is required. To a previously oven dried
500 mL round-bottomed flask, 1,3,5-tris(bromomethyl)-2,4,6-tri-
ethylbenzene (3; 10.8 g, 2.5 mmol) was added to DMF (250 mL) to

D
ow

nl
oa

de
d 

by
: F

lo
rid

a 
In

te
rn

at
io

na
l U

ni
ve

rs
ity

. C
op

yr
ig

ht
ed

 m
at

er
ia

l.



PRACTICAL SYNTHETIC PROCEDURES Preparation of 1,3,5-Tris(aminomethyl)-2,4,6-triethylbenzene 2083

Synthesis 2005, No. 12, 2080–2083 © Thieme Stuttgart · New York

which NaN3 (9.6 g, 14.8 mmol, 6 equiv) was added in small portions
over 30 min and stirred at r.t. for 24 h. Any NaBr that precipitated
was filtered through Celite. CH2Cl2 (200 mL) was added to the so-
lution, which caused more NaBr to precipitate from the solution.
This solution was filtered through Celite. The addition of CH2Cl2

was repeated until no further precipitate was observed; the solvent
was then  removed under reduced pressure. The residue was redis-
solved in CH2Cl2 (100 mL) and washed with H2O (2 × 100 mL),
then brine (1 × 100 mL), and dried (MgSO4). The solvent removed
under reduced pressure, and the product was recrystallized from
EtOAc and n-hexane. Typical yields ranged from 70–80%. See
Method A for the characteristic data.

1,3,5-Tris(aminomethyl)-2,4,6-triethylbenzene (5)
Method A: To the solid trisazide 4 (9.54 g, 29 mmol), was added
Ph3P (45.67 g, 174 mmol, 6 mol equiv), followed by a 10:1 solution
of H2O in THF (110 mL) (Note 20). For each gram of trisazide,
20 mL of THF was used with the appropriate ratio of H2O. When
the reaction was judged complete by TLC, the THF was removed
under reduced pressure. The residue was dissolved in CH2Cl2

(50 mL), and washed twice with aq 1 N HCl (50 mL). The acidic
aqueous phases were combined and extracted with EtOAc (4 ×
50 mL) to remove any unreacted Ph3P and the by-product Ph3PO.
The isolated acidic aqueous phase was carefully made alkaline by
the addition of aq 3 N NaOH until the pH was ~10 as indicated by
litmus paper. This solution was extracted with CH2Cl2 (3 × 70 mL),
and the collected organic portions were dried (MgSO4) and then
evaporated under reduced pressure to isolate the product with typi-
cal yields ranging from 60–70%; mp 130–132 °C. 

IR (KBr): 3359, 3291, 2965, 1585, 1044, 836 cm–1.14

1H NMR (CDCl3): d = 1.24 (t, 9 H, J = 7.6 Hz), 1.33 (br s, 6 H), 2.83
(q, 6 H, J = 7.6 Hz), 3.88 (s, 6 H).
13C NMR (CDCl3, 75 MHz): d = 16.8, 22.5, 39.6, 137.4, 140.3.

Method B: The solid trisazide 4 (605 mg, 1.8 mmol) was dissolved
in abs EtOH (35 mL) in a hydrogenation flask (pre-dried in the ov-
en). Pd/C (10%, 61 mg) was added and the reaction mixture was
stirred for 4 h at 30 mm/Hg. The Pd/C was filtered through two filter
papers (Note 21) and the solvent was removed under reduced pres-
sure. A pale yellow solid was obtained in yields exceeding 90%. See
Method A for characterization data.

Notes
1. HCl and HBr are side products of the reaction and it is recom-
mended that the acids be quenched using a base trap. The reaction
should be carried out in a well-ventilated hood.

2. The EtBr was added over 30 min.

3. The addition of benzene results in an exothermic reaction. When
a bicarbonate trap is used, bubbles should be observed as the acidic
gases are quenched.

4. The aqueous layer should be acidic, and if not, 1 N HCl (100 mL)
should be added carefully.

5. The beaker is rinsed with Et2O to dissolve any residual product
that has been left in the beaker and reaction vessel.

6. Short-path column chromatography with CH2Cl2 as eluent maybe
necessary after distillation to remove any baseline impurity.

7. SnCl4 (99%) was purchased from Aldrich and used as received.
SnCl4 is corrosive, therefore, gloves and adequate ventilation pro-
vided by a good fume hood is strongly advised.

8. This is only true when the Lewis acid is of sufficient purity.

9. Chloromethyl methyl ether is volatile and reported to be a potent
carcinogen. Care should be taken to keep the temperature of this re-
agent below 0 °C while measuring it from the bottle. 

10. For simplicity, the reaction was allowed to stir overnight, al-
though the actual reaction is much faster and could probably be
quenched as soon as the trichloromethylated product is observed by
TLC.

11. A 10% solution of CH2Cl2 in hexanes is a good eluent for TLC
on silica gel given that the starting material and the mono-, di-, and
tri-substituted products are cleanly separated.

12. This should be carried out in a hood specifically designated for
the removal of odoriferous compounds.

13. The heat generated is believed to help drive the reaction to com-
pletion.

14. Needs to be carried out in a well-ventilated hood as slight fum-
ing may occur.

15. It is important that the temperature is maintained between 85–
95 °C as it has been shown that a mixture of the mono- and disub-
stituted compounds are otherwise formed, and chromatography is
required to separate the desired product.11

16. The filtrate was heated again to 90 °C and allowed to react for a
further 24 h. This was repeated for a third time producing a final
crop of the 1,3,5-tris(bromomethyl)-2,4,6-triethylbenzene.

17. Gentle stirring is recommended as this reduces the chance of
NaN3 splashing up in to the joints of the flask and the condenser
from drying.

18. PTFE tape should be used around the joints. In our laboratory an
explosion occurred when NaN3 dried out in the joints when the con-
denser was removed from the flask because no PTFE tape was used.
The removal of the condenser from the reaction vessel should be
done behind a blast shield.

19. Preparative flash chromatography was performed on Scientific
Adsorbents Incorporated Silica Gel 40 mm.

20. The 10:1 THF–H2O solution is important to ensure complete re-
action. 

21. Pd/C is potentially pyrophoric when dry; hence the filter papers
need to remain damp.

References

(1) Hennrich, G.; Anslyn, E. V. Chem. Eur. J. 2002, 8, 2219.
(2) Stack, T. D. P.; Hou, Z.; Raymond, K. N. J. Am. Chem. Soc. 

1993, 115, 6466.
(3) Walsdorff, C.; Saak, W.; Pohl, S. J. Chem. Soc., Dalton 

Trans. 1997, 1857.
(4) Wallace, K. J.; Belcher, W. J.; Turner, D. R.; Syed, K. F.; 

Steed, J. W. J. Am. Chem. Soc. 2003, 125, 9699.
(5) MacNicol, D. D.; Wilson, D. R. J. Chem. Soc., Chem. 

Commun. 1976, 355.
(6) MacNicol, D. D.; Hardy, A. D. U.; Wilson, D. R. Nature 

1977, 266, 611.
(7) Zhong, Z. L.; Anslyn, E. V. J. Am. Chem. Soc. 2002, 124, 

9014.
(8) Zhong, Z. L.; Anslyn, E. V. Angew. Chem. Int. Ed. 2003, 42, 

3005.
(9) Fuson, R. C.; House, H. O.; Melby, L. R. J. Am. Chem. Soc. 

1953, 75, 5954.
(10) Kilway, K. V.; Siegel, J. S. Tetrahedron 2001, 57, 3615.
(11) Walsdorff, C.; Saak, W.; Pohl, S. J. Chem. Res., Miniprint 

1996, 1601.
(12) Metzger, A.; Lynch, V. M.; Anslyn, E. V. Angew. Chem. Int. 

Ed. 1997, 36, 862.
(13) van der Made, A. W.; van der Made, R. H. J. Org. Chem. 

1993, 58, 1262.
(14) Cabell, L.; Best, A. M.; Lavigne, D. J.; Schneider, J. S.; 

Perreault, E. D.; Monahan, M. M. K.; Anslyn, E. V. J. Chem. 
Soc., Perkin Trans. 2 2001, 315.

D
ow

nl
oa

de
d 

by
: F

lo
rid

a 
In

te
rn

at
io

na
l U

ni
ve

rs
ity

. C
op

yr
ig

ht
ed

 m
at

er
ia

l.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 1.3
  /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
  /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 true
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /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>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


