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The title compounds have been synthesised by the a-ureidoalkylation of (S)-N-carbamoyl-o-amino acids with 1,3-dimethyl- and

1,3-dimethyl-4,5-diphenyl-4,5-dihydroxyimidazolidin-2-ones.

2,4,6,8-Tetraalkyl-2,4,6,8-tetraazabicyclo[3.3.0]octane-3.7-diones
(2,4,6,8-tetraalkylglycolurils) possess the highest psychotropic
activity among bicyclic bisureas.! Furthermore, there are com-
pounds of this class that are currently at various stages of
adoption to medical practice, including Mebicarum, a well-
known day-time tranquillizer.2 The incorporation of a carboxy-
propyl moiety at a glycoluril nitrogen atom gives rise to anxiolytic
and antihypoxic properties (even in racemates) comparable to
similar effects of Mebicarum.? Therefore, the simultaneous
incorporation of carboxyalkyl and alkyl moieties into a glycoluril
molecule may enhance these types of activity. On the other
hand, racemic glycolurils with phenyl groups at the C(1) and
C(5) bridging atoms exhibit another type of activity, viz., they
affect the monooxygenase system of liver,* though they are not
very efficient. Thus, it was of interest to synthesise glycolurils
that combine alkyl, phenyl and carboxyalkyl substituents in a
molecule. As a rule, only one enantiomer in racemic pharma-
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Scheme 1 Reagents and conditions: i, 1 mol 2a:0.5mol HCl, H,O
or H,O + PriOH, 85-90 °C, 3 h (diastereoselective synthesis of 3a—c);
ii, 1 mol 2a:1 mol HCl, H,0 or H,0 + PriOH, 85-90 °C, 3 h (diastereo-
specific synthesis of 3c); iii, 1 mol 2: 1 mol HCI, MeOH or MeOH + Pr'OH,
reflux, 2 h (diastereoselective synthesis of 4a,c,d or diastereospecific syn-
thesis of 4b).

© 2008 Mendeleev Communications. All rights reserved.

Table 1 Dependence of the yields and diastereomeric ratios of glycolurils
on the amount of HCI used.

Amount of HCI Diastereomeric ratio

Reagents (molar equiv.) 3:3’and 4:4' Yield (%)
1a, 2a 0.5 3a:3'a, 1:1 25
1 3a:3'a, 1.5:1 20
1b, 2a 0.5 3b:3'b, 1.5:1 37
1 3b:3'b, 3.5:1 25
1c, 2a 0.5 3c¢:3'¢, 5:1 10
1 Stereoisomer 3¢ 8
1a, 2b 0.5 4a:4'a, 1:1 88
1 4a:d'a, 2.5:1 80
1b, 2b 0.5 Stereoisomer 4b 91
1 Stereoisomer 4b 83
1d, 2b 0.5 4cd'c, 1:1 16
1 4c:4'c, 3:1 10
1le, 2b 0.5 4d:4'd, 1:1 74
1 4d:4'd, 2:1 70

ceutical compounds is useful.’ This study aims at synthesising
glycolurils of a new type whose molecules contain N-alkyl,
phenyl and (S5)-a.-carboxyalkyl groups in various combinations.

We have previously obtained enantiomerically pure N-o.-carboxy-
alkylglycolurils containing neither phenyl nor alkyl substituents
by diastereoselective and diastereospecific cyclocondensations
of N-nonsubstituted 4,5-dihydroxyimidazolidin-2-one (DHI)
with (S)- and (R)-N-carbamoyl-o-amino acids under acidic
catalysis conditions.®” Therefore, to synthesise a new genera-
tion of enantiomerically pure glycolurils, we studied the a-ureido-
alkylation of (S)-N-carbamoyl-a-amino acids (N-carbamoyl-
alanine 1a, N-carbamoyl-o-aminobutyric acid 1b, N-carbamoyl-
norvaline 1e, N-carbamoylvaline 1d and N-carbamoylphenyl-
alanine 1le) using 1,3-dimethyl-DHI 2a and 1,3-dimethyl-4,5-
diphenyl-DHI 2b as ureidoalkylating reagents. The reactions
were carried out for 2-3 h in the presence of concentrated HC1
(from 0.5 to 2 mol) at 85-90 °C in various solvents. These
studies resulted in target glycolurils 3a—¢ and 4a-d (Scheme
)" with various diastereomeric compositions (Table 1). Water or
an H,O-Pr'OH mixture (1:1.5) were the best suitable solvents
for synthesising glycolurils 3a—c, while MeOH or an MeOH-
PriOH mixture (1:1) were the best solvents for obtaining
compounds 4a—d. Note that the use of MeOH in the syntheses
of glycolurils 4 resulted in the methyl esters of N-a-carboxy-
alkylglycolurils 4a—-d and 4'a,c,d due to the esterification of
carboxylic groups.*

 The configurations of the CH-CH bridging carbon atoms in the bicyclic
system, viz., 1R,5R in the major diastereomer and 1S,5S in the minor
one, was assigned by analogy with monosubstituted N-o.-carboxyalkyl-
glycolurils obtained previously,®” based on the similarity of the 'H and
13C NMR spectra of compounds 3 and 4.
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The diastereomeric composition of the reaction products was
determined by 'H and 3C NMR spectroscopy. Glycolurils 3a,b
and 4a,c,d were formed as mixtures of two diastereomers 3a,b
and 3'a,b or 4a,c,d and 4'a,c,d; this was observed as doubling
of some proton signals. The signals of the CH protons in the
amino acid moiety of the major diastereomers are shifted down-
field with respect to similar signals of the minor diastereomers.

# All the new compounds exhibited satisfactory elemental analyses, and
their structures were confirmed by 'H and '3C NMR spectroscopy. The
'H and '3C NMR spectra were recorded on Bruker WM-250 (250 MHz),
AM-300 (75.5 MHz) and DRX-500 (500 MHz) instruments. Chemical
shifts were measured with reference to the residual protons of [?Hg]DMSO
as a solvent (6 2.50).

Melting points were determined in a Gallenkamp instrument (Sanyo).

Commercial compounds (benzene, amino acids, KOCN, diethylthio- and
dimethylureas) from Acros were used in the syntheses. The solvents were
used without preliminary purification. Starting N-carbamoyl-ai-amino acids
la—e'213 and DHIs 2a,b'4!> were synthesised as described in the literature.

3a/3'a (1.5:1): yield 25%, mp 248-250 °C (MeOH). '"H NMR ([?H,]DMSO)
0: 5.11-5.28 (m, 2H CH-CH); diastereomer 3a: 1.40 (m, 3H, Me), 2.72
(s, 3H, Me), 2.62 (d, 3H, Me, J 7.5 Hz), 4.30 (m, 1H, CH), 8.12 (s, 1H,
NH); diastereomer 3'a: 4.11 (m, 1H, CH), 7.77 (s, 1H, NH).

3b/3'b (3.5:1): yield 37%, mp295-297°C (MeOH). 'H NMR
([*Hg]IDMSO) 6: 0.85 [m, 3H, Me(11 + 11a)], 1.79 [m, 2H, CH,(10a)],
1.92 [m, 2H, CH,(10)], 2.63 [s, 3H, Me(17a)], 2.64 [s, 3H, Me(19a)],
2.72 [s, 3H, Me(17)], 2.74 [s, 3H, Me(19a)], 3.90 [m, 1H, CH(9)], 4.13
[dd, 1H, CH(9a), J 5 Hz], 5.13 [m, 2H, CH-CH(5 + 5a + 1 + la)], 7.77
[s, IH, NH(21)], 7.85 [s, 1H, NH(21a)]. 3C{'H} NMR ([?H;]DMSO) :
10.90 [Me(11)], 11.10 [Me(11a)], 21.51 [CH,(10a)], 23.10 [CH,(10)],
27.88 [NMe(17a)], 27.92 [NMe(17)], 29.68 [NMe(19a)], 30.27 [NMe(19)],
56.94 [CH(9)], 57.97 [CH(9a)], 66.13 [NCHN(5a)], 66.30 [NCHN(5)],
72.31 [NCHN(1a)], 72.44 [NCHN(1)], 158.14 [CO(7a)], 158.54 [CO(7)],
159.77 [CO(3a)], 160.02 [CO(3)], 172.49 [COOH(12)], 172.88 [COOH(12a)].

3c: yield 8%, mp 300-302 °C (MeOH), [a]% +71 (¢ 1.8, MeOH).
"HNMR ([?H4]DMSO) 6: 0.89 (m, 3H, Me), 1.30 (m, 2H, CH,), 1.90
(m, 2H, CH,), 2.65 (s, 3H, Me), 2.78 (s, 3H, Me), 4.00 (m, 1H, CH),
5.11 (s, 2H, CH-CH), 7.79 (s, 1H, NH).

3c¢/3'c (5:1): yield 10%, mp 298-300 °C (MeOH). 'H NMR ([?H¢]DMSO)
0: 0.81-0.89 (m, 3H, Me), 1.45-1.65 (m, 2H, CH,), 1.66-2.01 (m, 2H,
CH,), 2.63 (s, 3H, Me), 2.65 (s, 3H, Me), 2.81 (s, 3H, Me), 2.82 (s, 3H,
Me), 4.00 (m, 1H, CH), 4.48 (m, 1H, CH), 5.11 (s, 2H, CH-CH), 5.15
(s, 2H, CH-CH), 7.77 (s, 1H, NH), 7.85 (s, 1H, NH).

4a/4'a (2.5:1): yield 88%, mp 138-140 °C (MeOH). 'H NMR ([?H,]DMSO)
0: 1.4 (d, 3H, CMe), 2.56 (s, 3H, NMe), 2.58 (s, 3H, NMe), 2.75 (s, 3H,
NMe), 2.80 (s, 3H, NMe), 3.61 (s, 3H, OMe), 3.68 (s, 3H, OMe), 3.91
(dd, 1H, CH, J 7 Hz), 4.08 (d, 1H, CH, J 7 Hz), 6.73-7.17 (m, 10H, Ph),
8.45 (s, 1H, NH), 8.51 (s, 1H, NH). 3C{'H} NMR ([*Hg]DMSO) ¢: 16.00
(Me), 16.87 [Me(a)], 26.44 [NMe(a)], 26.79 (NMe), 28.78 [NMe(a)], 28.99
(NMe), 50.02 (CH), 51.27 [CH(a)], 52.29 (OMe), 83.18 [CPh(a)], 83.67
(CPh), 7.23 (CPh), 87.67 [CPh(a)], 127.53-129.26 (Ph), 33.36 (C, Ph),
133.95 [C, Ph(a)], 135.28 (C, Ph), 135.64 [C, Ph(a)], 158.28 (CO), 58.76
[CO(a)], 58.81 [CO(a)], 58.89 (CO), 71.44 (COO), 71.74 [COO(a)].

4b: yield 91%, mp 263-265 °C (MeOH), [«]Z +118 (¢ 2.0, MeOH).
"HNMR ([?’Hg]DMSO) 6: 0.90-1.03 (m, 3H, CMe), 1.97-2.17 (m, 1H,
CH,), 2.24-2.43 (m, 1H, CH,), 2.55 (s, 3H, NMe), 2.73 (s, 3H, NMe),
3.27-3.32 (m, 1H, CH), 3.61 (s, 3H, OMe), 6.80-7.17 (m, 10H, Ph),
8.40 (s, 1H, NH). 3C{'H} NMR ([?H¢]DMSO) d: 13.19 (Me), 26.10
(NMe), 26.52 (NMe), 28.81 (CH,), 52.10 (OMe), 57.51 (CH), 82.95 (CPh),
87.63 (CPh), 127.40-128.49 (Ph), 133.76 (C, Ph), 135.41 (C, Ph), 158.64
(CO), 158.92 (CO), 172.48 (COO).

4c/4'c (3:1): yield 16%, mp 240-242 °C (MeOH). 'H NMR ([?Hg]DMSO)
0: 0.93-1.05 (m, 7H, CHMe,), 2.60 (s, 3H, NMe), 2.75 (s, 3H, NMe),
2.87 (s, 3H, NMe), 2.89 (s, 3H, NMe), 3.20 (d, 1H, CH, J 9 Hz), 3.30 (d,
1H, CH, J 9 Hz), 3.44 (s, 3H, OMe), 3.51 (s, 3H, OMe), 6.77-7.25 (m,
10H, Ph), 8.37 (s, 1H, NH), 8.52 (s, 1H, NH). 3C{'H} NMR
([*Hg]IDMSO) d: 19.38 [CMe(a)], 19.58 (CMe), 20.06 [CMe(a)], 21.10
(CMe), 25.87 [CH(a)], 26.15 (CH), 28.43 [NMe(a)], 28.83 (NMe), 29.34
[NMe(a)], 29.79 (NMe), 51.40 [OMe(a)], 51.62 (OMe), 61.95 (CH),
83.39 (CPh), 83.50 [CPh(a)], 87.59 (CPh), 88.58 [CPh(a)], 127.36-128.44
(Ph), 133.09 [C, Ph(a)], 133.40 (C, Ph), 134.53 (C, Ph), 134.19 [C, Ph(a)],
157.86 [CO(a)], 158.51 (CO), 158.68 [CO(a)], 159.16 (CO), 170.75 (COO),
171.43 [COO(a)].
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Figure 1 Atom numbering in the major and minor diastereomers of
3b + 3'b, which is used for the assignment of the signals of protons to
those of the carbon atoms based on the HSQC and HMBC spectra of these
compounds. A letter ‘a’ at the numbers of atoms signifies the same atoms
in the second isomer.

The signals in the 'H and '3C NMR spectra were assigned using
HSQC?® and HMBC? techniques. The studies were carried out
for diastereomers 3b + 3'b using [?’Hg]DMSO as a solvent. The
HMBC spectrum shows cross peaks corresponding to the long-
range interactions of the protons at C(9) or C(9a) with the
carbon atoms of carbonyl groups C(3) or C(3a) and C(12) or
C(12a), respectively, and with just one cyclic carbon atom C(3)
or C(3a). The protons of the methyl groups at carbon atoms
C(17) or C(17a) and C(19) or C(19a) display cross peaks with
the corresponding carbon atom C(7) or C(7a) of the carbonyl
group. The protons of the Me group at carbon atom C(19) or
C(19a) manifest long-range interactions with the cyclic carbon
atom C(1) or C(la), respectively, whereas the protons of the
methyl groups at C(17) or C(17a) manifest long-range interac-
tions with carbon atom C(5) or C(5a). Based on the HSQC and
HMBC spectra of compounds 3b + 3'b, we assigned the proton
signals to those of carbon atoms (Figure 1).

Analysis of the information-richest part of the spectra of the
test compounds (i.e., the area of the signals of the amino acid
moiety CH protons at  3.7-4.5) shows that, depending on the
structure of the starting compounds and the molar amount of
HCI per mole of DHI 2a,b, the ratio of diastereomers 3a and
3'a varies from 1:1 to 1.5:1; for 3b and 3'b, from 1.5:1 to 3:1;
for 3¢ and 3'c, from 5:1 to 1:0; for 4a and 4'a, from 1:1 to
2.5:1; for 4¢ and 4'c, from 1:1 to 3:1; and for 4d and 4'd, from
1:1 to 2:1 (Table 1), which indicates that the reactions of DHI
2a with (§)-N-carbamoyl-o-amino acids la—c and of DHI 2b
with (§)-N-carbamoyl-a-amino acids la,d,e occur diastereo-
selectively. The reaction of DHI 2a with (S)-N-carbamoyl-
norvaline 1c in the presence of 1 mol of HCI and that of DHI 2b
with N-carbamoyl-a-aminobutyric acid 1b in the presence of
either 0.5 or 1 mol of HCI result in one stereoisomer 3¢ or 4b,
respectively.

Under conditions of the synthesis (2 mol of HCI),? the
reactions of N-carbamoyl-a-amino acids la—e and DHI 2a,b
result in corresponding hydantoins Sa—f, which are formed as
by-products due to a pinacoline-type rearrangement of DHI 2a,b!0
and the cyclization of 1a—e.!! The reactions of N-carbamoyl-
o-amino acids 1d,e with DHI 2a and (S)-N-carbamoylnorvaline
1c with DHI 2b under similar conditions result in hydantoins
5d,e and Sc, respectively.

4d/4'd (2:1): yield 74%, mp 175-177 °C (MeOH). 'H NMR ([2H,]DMSO)
8: 2.55 (s, 3H, NMe), 2.57 (s, 3H, NMe), 2.58 (s, 3H, NMe), 2.61 (s,
3H, NMe), 2.64-2.70 (m, 2H, CH,), 3.58 (s, 3H, OMe), 3.65 (s, 3H,
OMe), 6.98-7.33 (m, 15H, Ph), 8.53 (s, 1H, NH), 8.62 (s, 1H, NH).
13C{'H} NMR ([?HyJDMSO) 8: 25.41 (NMe), 26.55 [NMe(a)], 29.00
(NMe), 29.16 [NMe(a)], 35.98 (CH,), 36.42 [CH,(a)], 52.13 (CH), 55.61
[CH(a)], 58.63 (OMe), 62.06 [OMe(a)], 82.70 [CPh(a)], 82.89 (CPh),
87.49 (CPh), 87.62 [CPh(a)], 126.21-129.75 (Ph), 132.62 [C, Ph(a)],
132.93 (C, Ph), 135.02 [C, Ph(a)], 135.27 (C, Ph), 138.20 [C, Ph(a)],
138.64 (C, Ph), 158.36 (CO), 158.48 [CO(a)], 158.70 [CO(a)], 158.78
(CO), 170.64 (COO), 171.05 [COO(a)].
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These results suggest that the yields and diastereoselectivity
or diastereospecificity in the syntheses of glycolurils 3, 4 are
affected by both the amount of HCl added to the reaction mixture
and the structures of starting DHIs 2a,b and N-carbamoyl-
o-amino acids la—e. Increasing the amount of the acid increases
the diastereoselectivity but decreases the yields of target
glycolurils 3, 4 due to an increase in the yields of hydantoins
Sa—f. With DHI 2a, the yields of diastereomers 3a + 3'a and
3b + 3'b are 25% and 37%, respectively, whereas the yield of
compound 3c in the reaction with N-carbamoylnorvaline 1c
amounts to 8-10%. In the case of DHI 2b, the yields of glycolurils
4a + 4'a, 4b and 4d + 4'd are mainly in the range 74-91%; it is
only in the case of N-carbamoylvaline 1d that the yields of
compounds 4c¢ + 4'c decrease to 10-16%. We failed to separate
the mixtures of diastereomers 3a and 3'a, 3b and 3'b, 4a and
4'a, 4¢ and 4'c, 4d and 4'd by crystallisation from H,O, MeOH,
PriOH or their mixtures because of similar physicochemical
properties of these compounds.

Thus, this study revealed that the o-ureidoalkylation of
N-carbamoyl-a-amino acids la—e using DHIs 2a,b, both
N-substituted and incorporating phenyl substituents at C(4)
and C(5), as the ureidoalkylating agents can occur diastereo-
selectively, and also diastereospecifically in some cases. This
allowed us to obtain the first representatives of enantiomerically
pure glycolurils (3¢ and 4b) and diastereomeric N-o-carboxy-
alkylglucolurils with the predomination of one of the compounds
(3a and 3’a, 3b and 3'b, 4a and 4'a, 4c and 4'c, 4d and 4'd)
and to reveal the dependence of their yields on the amount of
HCI and on the structure of the DHIs and N-carbamoyl-a-amino
acids la—e.

References

1 O. V. Lebedev, L.I Khmel’nitskii, L. V.Epishina, L.I. Suvorova,
I. V. Zaikonnikova, I. E. Zimakova, S. V. Kirshin, A. M. Karpov, V. S.
Chudnovskii, M. V. Povstyanoi and V. A. Eres’ko, in Tselenapravlennyi
poisk novykh neirotropnykh preparatov (Directed Search for Novel
Neurotropic Drugs), Zinatne, Riga, 1983, p. 81 (in Russian).

2 M. D. Mashkovskii, Lekarstvennye sredstva (Drugs), Novaya Volna,
Moscow, 2005, vol. 1, p. 86 (in Russian).

3 Yu. B. Vikharev, L. V. Anikina, I. E. Chikunov, A.S. Sigachev, A. N.
Kravchenko, Yu. V. Shklyaev and N. N. Makhova, Vopr. Biol. Med.
Farm. Khim., 2006, no. 2, 12 (in Russian).

4 A. A. Bakibaev, R. R. Akmedzhanov, A. Yu. Yagovkin, T. P. Novozheeva,
V. D. Filimonov and A. S. Saratnikov, Khim. Farm. Zh., 1993, 27 (6), 29
(Pharm. Chem. J., 1993, 27 401).

5 (a) A. M. Rouhi, Chem. Eng. News, 2003, 81 (18), 56; (b) G. Blaschke,
H. P. Kraft, K. Fichentscher and F. Kohler, Arzneim.-Forsch., 1979, 29,
1640.

6 A.N. Kravchenko, K. Yu.Chegaev, I.E.Chikunov, P. A.Belyakov,
E. Yu. Maksareva, K. A. Lyssenko, O. V. Lebedev and N. N. Makhova,
Mendeleev Commun., 2003, 269.

7 1. E.Chikunov, A.N.Kravchenko, P. A.Belyakov, K. A. Lyssenko,
V. V. Baranov, O. V. Lebedev and N. N. Makhova, Mendeleev Commun.,
2004, 253.

8 A.Bax and S. Subramanian, J. Magn. Reson., 1986, 67, 565.

9 A.Bax and M. F. Summers, J. Am. Chem. Soc., 1986, 108, 2093.

10 W. Dietz and R. Mayer, J. Pract. Chem., 1968, 37, 78.

11 V. Stella and T. Hugochi, J. Org. Chem., 1973, 38, 1527.

12 J. Taillades, L. Boiteau, I. Beuzelin, O. Lagrille, J.-P. Biron, W. Vayaboury,
0. Vandenabeele-Trambouze, O. Giani and A. Commeyras, J. Chem.
Soc., Perkin Trans 2, 2001, 1247.

13 A. G. Pechenkin, A. V. Evseeva, A. P. Gilev and T. V. Mikhailova, Izv.
Tomsk. Politekh. Inst., 1974, A39, 876 (in Russian).

14 R. G. Neville, J. Org. Chem., 1958, 23, 1588.

15 H. Petersen, Liebigs Ann. Chem., 1969, 726, 89.

Received: 4th July 2007; Com. 07/2975

— 98 —




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.00000
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.00000
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


