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SUBSTITUENT EFFECT 

OF 4- AND 5-SUBSTITUTED 2-ARYL- 

METHYLIDENEINDANE-1,3-DIONES 

ON FORMATION OF 5-OXO-1H-4,5- 

DIHYDROINDENO[1,2-b]PYRIDINES 

 
D. Muceniece, J. Popelis, and V. Lūsis 

 
The ratio of dihydroindenopyridine regioisomers formed from ethyl β-amino- crotonate and 4- or 
5-monosubstituted 2-arylideneindane-1,3-dione depends on the total electronic and steric effects of the 
indanedione substituents. 
 
Keywords: 7a,10-diazacyclohepta[def]fluorene, dihydroindenopyridines, regio- isomers, Michael 
addition. 

  
 During our previous investigations the dihydropyridine ring opening [1] and N- or C-alkylation [2] of 
5-oxo-1H-4,5-dihydroindeno[1,2-b]pyridines were shown to be determined by the competitive reactivity of two 
endocyclic enamine fragments. Polarization of the enamine part N–C(2) = C(3) is efficiently achieved by the 
introduction of various substituents in position 3, whereas the alteration in electron distribution of the 
conjugated enamine fragment N–C(9b) = C(4a) could be influenced by the substituents at the indane moiety. 
 Condensation of 2-arylideneindane-1,3-diones with β-aminocrotonates or their analogues is the most 
convenient method for the preparation of 5-oxo-4,5-dihydro-1H-indeno[1,2-b]pyridines; nevertheless, 
indanediones bearing substituents at C(4) or/and C(5) atoms are seldom used for this purpose. Herein we wish to 
report studies on the  substituent effect of such monosubstituted 2-arylideneindanediones 1 (R1 or R2 = H) on the 
formation of 5-oxo-4,5-dihydro- indeno[1,2-b]pyridine regioisomers 2, 3. 
 The formation of the dihydroindenopyridine ring proceeds via Michael addition of the ethyl 
3-aminocrotonate to the ylidene 1 double bond followed by intramolecular condensation with participation of the 
amino function and one of indanedione carbonyl groups of the acyclic intermediate. The location of substituent 
R1 or R2 causes different reactivity of the carbonyl groups resulting in the formation of dihydroindenopyridine 
regioisomers. Thus, 4-substituted arylidene indanediones produce 6- and 9-substituted dihydroindenopyridine 
isomers, while indanedione derivatives, bearing a substituent at the C(5) atom, lead in their turn to 7- and 
8-substituted indenopyridines. 
 The ratio of the indenopyridine regioisomers obtained is determined by total electronic and steric effects 
at the reactions last step. Thus, the yield of 9-halo-substituted indenopyridine is remarkably decreased in the 
halogen range from Cl to I, obviously due to the increased steric requirement of the substituent in the starting 
4-substituted indanedione derivatives 1 (R2 = H). 
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1–3 Ar = C6H4R-p; 1–3 a–h R2 = H; a R = H, R1 = NO2; b R = NO2, R1 = NO2; c R = NO2, 

R1 = Cl; d R = OMe, R1 = Cl; e R = H, R1 = Br; f R = NO2, R1 = Br; g R = H, R1 = I; h R = NO2, 
R1 = I; i–r R1 = H; i R = H, R2 = NO2; j R = NO2, R2 = Cl; k R = OMe, R2 = Cl; l R = H, R2 = Br; 

m R = Cl, R2 = Br; n R = NO2, R2 = Br; o R = Cl, R2 = I; p R = OMe, R2 = I; r R = Br, R2 = I 
 
 On the contrary, the bulky nitro group does not significantly affect the reactivity of the neighboring 
carbonyl function and both 6- and 9-isomers are formed in equal yield. The lack of a 5-substituent steric 
influence on the arylindanedione 1 (R1 = H) carbonyl group promotes the formation of indenopyridine isomers 
2i-r and 3i-r in comparable yields (Table 1). 
 
 

TABLE 1. Ethyl 4-Aryl-2-methyl-5-oxo-1H-4,5-dihydroindeno[1,2-b] 
pyridine 3-carboxylates 2 and 3 
 

Found, % —————— 
Calculated, % 

Com- 
pound 

Empirical 
formula 

C H N 
mp, °C 

Yield, 
(isolated), % 

1 2 3 4 5 6 7 
 
2a 

 
C22H18N2O5 

 
67.85 
67.69 

 
4.56 
4.65 

 
7.01 
7.18 

 
218-220 

 
41 

3a C22H18N2O5 67.34 
67.69 

4.47 
4.65 

6.98 
7.18 

187-188 41 

2b C22H17N3O7 60.45 
60.69 

3.47 
3.94 

9.98 
9.65 

217-219 43 

3b C22H17N3O7 60.78 
60.79 

4.15 
3.94 

9.51 
9.65 

177-179 43 

2c C22H17ClN2O5 62.43 
62.20 

4.27 
4.03 

6.78 
6.59 

228-230 66 

3c C22H17ClN2O5 62.13 
62.20 

3.87 
4.03 

6.42 
6.59 

224-226 24 

2d C23H20ClNO4 67.21 
67.40 

4.77 
4.92 

3.48 
3.42 

250-252 73 

3d C23H20ClNO4 67.53 
67.40 

5.18 
4.92 

3.25 
3.42 

195-197 24 

2e C22H18BrNO3 62.34 
62.28 

4.16 
4.28 

3.16 
3.30 

265-266 76 

3e C22H18BrNO3 62.57 
62.28 

4.42 
4.28 

3.51 
3.30 

170-172 11 

2f C22H17BrN2O5 56.56 
56.31 

3.73 
3.65 

5.93 
5.97 

239-241 78 

3f C22H17BrN2O5 56.08 
56.31 

3.84 
3.65 

5.65 
5.97 

220-222 13 
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TABLE 1. (continued) 
 

1 2 3 4 5 6 7 
 
2g 

 
C22H18INO3 

 
56.13 
56.07 

 
3.68 
3.65 

 
3.05 
2.97 

 
236-238 

 
84 

3g C22H18INO3 55.89 
56.07 

4.01 
3.85 

3.16 
2.97 

175-177 4 

2h C22H17IN2O5 51.32 
51.18 

3.15 
3.32 

5.65 
5.43 

238-240 86 

3h C22H17IN2O5 50.93 
51.1 

3.48 
3.32 

5.27 
5.43 

208-211 2 

2i C22H18N2O5 67.91 
67.69 

4.43 
4.65 

7.31 
7.18 

230-232 41 

3i C22H18N2O5 67.57 
67.69 

4.50 
4.65 

7.42 
7.18 

223-225 41 

2j C22H17ClN2O5 61.98 
62.20 

4.15 
4.03 

6.67 
6.59 

142-144 50 

3j C22H17ClN2O5 62.34 
62.20 

4.41 
4.03 

6.68 
6.59 

201-203 42 

2k C23H20ClNO4 67.83 
67.40 

4.78 
4.92 

3.65 
3.42 

211-213 41 

3k C23H20ClNO4 67.13 
67.40 

4.55 
4.92 

3.16 
3.42 

235-237 47 

2l C22H18BrNO3 62.44 
62.28 

3.97 
4.28 

3.51 
3.30 

204-206 31 

3l C22H18BrNO3 62.11 
62.28 

4.35 
4.28 

3.18 
3.30 

243-244 54 

2m C22H17BrClNO3 57.71 
57.60 

3.33 
3.74 

3.11 
3.05 

182-184 33 

3m C22H17BrClNO3 57.74 
57.60 

4.00 
3.74 

2.96 
3.05 

222-224 44 

2n C22H17BrN2O5 56.14 
56.31 

3.72 
3.65 

5.73 
5.97 

208-210 41 

3n C22H17BrN2O5 56.58 
56.31 

3.55 
3.65 

6.12 
5.97 

244-145 46 

2o C22H17ClINO3 52.51 
52.25 

3.50 
3.39 

2.71 
2.77 

140-142 33 

3o C22H17ClINO3 51.97 
52.25 

3.18 
3.39 

3.02 
2.77 

222-224 34 

2p C23H20INO4 54.28 
55.11 

3.87 
4.02 

2.97 
2.79 

216-218 36 

3p C23H20INO4 55.35 
55.11 

4.25 
4.02 

3.02 
2.79 

210-212 39 

2r C22H17BrINO3 48.02 
48.03 

3.35 
3.11 

2.78 
2.55 

201-202 36 

3r C22H17BrINO 48.21 
48.03 

2.98 
3.11 

2.66 
2.55 

215-217 45 
  

 
 The structure of isolated dihydroindeno[1,2-b]pyridines was established by a thorough 1H NMR spectra 
analysis including the NOE experiments. 
 Three sets of 1H resonance signals corresponding to the 4-aryl substituent, indeno moiety, and pyridine 
unit are present in the spectra of indenopyridines 2, 3. Protons of indeno units of 6- and 9-substituted 
indenopyridine derivatives belong to ABK spin-coupling system, whereas protons of 7- and 8-substituted 
compounds – to the less complicated AMX type. 
 The relatively high difference (>1.0 ppm upfield) in the chemical shift values of NH protons of 
9-substituted indenopyridine derivatives 3i-r compared with other isomers may be a consequence of the 
9-substituent ''steric pressure'' on the NH proton. 
 The analysis of proton chemical shifts using standard values of substituent increments for benzene was 
also applied for structure elucidation of indeno- pyridine regioisomers. Surprisingly, the chemical shift analysis 
of these considerably simple spin systems did not give an evident result for the assignments of proton 
resonances, and the application of NOE experiments was necessary. Observation of NOE cross-peaks of NH and 
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H-9 protons resulted in the undoubted identification of H-9 proton signals (Tables 2, 3). Final structure 
establishment of indenopyridine isomers was done taking into consideration both spin-spin coupling constants 
and multiplicity of other protons of the indeno moiety. 
 The substituent increments for the dihydroindenopyridine system were calculated in accordance with the 
formula  
 

Sij = δi − δi0, 
 

where δi and δi0 are the proton chemical shifts of the substituted and non-substituted indenopyridines. The 
calculated increments (Table 4) differ remarkably from such values for benzene and depend on the disposition of 
both substituent and proton affected. For example, increments calculated for ortho protons (H-6 and H-8) of 7-NO2 

N
H

O
Ph

COOEt

Me
N
H

O
Ph

COOEt

Me

N
H

O
Ph

COOEt

Me

O2N NH2

ClCH2CONH

N

N

O

Me

COOEt

PhO

Fe/H+

ClCH2COCl
Et3N

NaH, THF
(only  for 7) 

2a, 3a 4, 5

6, 7
8

H

                 
2a, 4, 6 6-substituted isomer 3a, 5, 7  9-substituted isomer

 
TABLE 4. Substituents Increments Calculated for Indeno Unit of 5-Oxo-
1H-4,5-dihydroindeno[1,2-b]pyridine 
 

Substituent Increments Sij 
Type Position (j) 6 7 8 9 Benzene 

 
NO2 

 
6 
7 
8 
9 

 
— 

 0.66 
 0.70 
 0.45 

 
 0.40 
— 

 1.09 
 0.33 

 
 0.30 
 1.03 
— 

 0.65 

 
 0.31 
 0.28 
 0.90 
— 

 
o    0.95 
m   0.26 
p   0.38 
 

Cl 6 
7 
8 
9 

— 
 0.03 
 0.06 
 0.08 

-0.01 
— 

 0.08 
 0.08 

 0.05 
 0.12 
-0.03 

 0.03 
 0.04 
 0.15 
— 

o    0.03 
m  -0.02 
p   -0.09 

Br 6 
7 
8 
8 

— 
 0.16 
-0.01 
0.12 

 0.16 
-0.25 
 0.00 

-0.03 
 0.28 
— 

 0.18 

 0.08 
 0.00 
 0.28 
— 

o    0.18 
m  -0.08 
p  -0.04 
 

I 6 
7 
8 
9 

− 
 0.29 
-0.16 

 0.38 
— 

 0.44 

-0.21 
 0.47 
— 

  0.10 
-0.17 
 0.42 

o    0.39 
m  -0.21 
p    0.00 

NH2 6 
9 

− 
-0.71 

-0.70 
-0.30 

-0.33 
-0.63 

-0.74 
− 

o   -0.75 
m   -0.25 
p    -0.65 
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derivative 2i are 0.66 and 1.03, respectively, while the corresponding value for ortho proton of benzene is 0.95. 
Obviously it is due to the smaller delocalization of C=C bonds caused by the influence of the pyridine moiety. 
The substituents in an indeno unit influence the values of spin-spin coupling constants of the neighboring 
protons; besides, ortho and meta couplings are more affected, resembling that of other aromatic systems [3]. 
 The chemical transformations of 6- and 9-nitroindenopyridines 2a and 3a also confirms the structures 
determined. Both nitro compounds 2a and 3a can be reduced into amino derivatives 4, 5 and converted into the 
corresponding chloroacetoamides 6, 7, but only the 9-substituted compound 7 is capable of intramolecular 
alkylation upon treatment with NaH/THF to afford 7a, 10-di-azacyclohepta[def]fluorene 8.  
 
 
EXPERIMENTAL 
 
 1H NMR spectra were recorded on a Bruker AM-360 (360 MHz) in DMSO-d6 solutions using TMS as 
internal standard. 2D proton NOE spectra were obtained using standard pulse sequences and data processing 
procedures: 1.5 kHz spectral width, 512 or 1024 data points, 128 or 256 t1 increments and 3s relaxation delay. 
Simulations of indeno moiety proton shifts were calculated using the PANIC program. Melting points were 
determined on a Boetius table. 
 4-Aryl-5-oxo-4,5-dihydroindeno[1,2-b]pyridines 2,3 (General Method). Ethyl β-aminocrotonate (2.8 
mmol) was added to a boiling solution of arylideneindane-1,3-dione 1 (2.5 mmol) in acetic acid (15 ml). The 
reaction mixture refluxed for 3-5 min was cooled and diluted with water. A red colored mixture of 
dihydroindenopyridine isomers was filtered off, dried, and chromatographed (Silasorb 30 µ, 50×460 mm, 
CHCl3−EtOAc, 5:1, flow 30-35 ml/min for separation of 6- and 9-substituted pyridines 2a-h and 3a-h and 
15-18 ml/min for 7- and 8-substituted compounds 2i-r and 3i-r). Yields and mp of the compounds obtained are 
summarized in Table 1, 1H NMR data − in Tables 2 and 3. 
 6-Amino- and 9-Amino-3-ethoxycarbonyl-2-methyl-4-phenyl-5-oxo-1H-4,5-dihydroindeno-[1,2-b]pyri- 
dines (4, 5). To a solution of nitro compound 2a or 3a (0.2 g, 0.51 mmol) in ethanol (30 ml) 0.4 g of Fe was added 
with stirring at 60°C. After addition of 15 ml of acetic acid, the stirring was continued for 3-4 h (TLC checking for 
residual nitro compound). The reaction mixture, diluted with water (50 ml) was extracted with chloroform (3×40 
ml). The extract, washed with water (3×10 ml), saturated NaHCO3 solution (2×3ml), and dried, was evaporated 
and the resulting residue was crystallized from ethanol. 6-Amino isomer 4 scinters at 122-124°C and melts at 
233-235°C. 9-Amino isomer 5, mp 200-202°C. See 1H NMR data in Table 2. 
 6- and 9-(Chloroacetylamino)-3-ethoxycarbonyl-2-methyl-4-phenyl-5-oxo-4,5-dihydroindeno-
pyridine (6, 7). To a solution of amino compound 4 or 5 (0.16 g, 0.45 mmol) in chloroform (12 ml for 7 or 
40 ml for 6) triethylamine (0.07 ml) and chloroacetylchloride (0.04 ml) were added sequentially. The reaction 
mixture was stirred at room temperature for 4 h. The solvent was evaporated; the residue was triturated with 
water and the formed solid afforded chloroacetyl derivatives 6 and 7 after recrystallization from ethanol.  
 6-(Chloroacetylamino)indenopyridine 6. Mp 225−227°C. 1H NMR spectrum, δ, ppm (J, Hz): 1.09 
(3H, t, J = 7.1, CH2CH3); 2.46 (3H, s, 2-CH3); 3.99 (2H, q, J = 7.1, CH2CH3); 4.39 (2H, s, CH2Cl); 4.82 (1H, s, 
H-4); 7.06-7.39 (9H, m, aromatic protons); 8.54 (1H, s, H-1); 10.21 (1H, s, NHCO). Found, %: C 65.77; H 4.89; 
N 6.30. C24H21ClN2O4. Calculated, %: C 65.98; H 4.84; N 6.41. 
 9-(Chloroacetylamino)indenopyridine 7. Mp 112-114°C. 1H NMR spectrum, δ, ppm (J, Hz): 1.06 (3H, 
t, J = 7.1, CH2CH3); 2.40 (3H, s, 2-CH3); 3.92 (2H, q, J = 7.1, CH2CH3); 4.36 (2H, s, CH2Cl); 4.72 (1H, s, H-4); 
7.16 (5H, s, 4-C6H5); 7.36 (2H, m) and 8.11 (2H, m) protons at C(6)−C(9); 10.17 (1H, s, NHCO); 10.33 (1H, s, 
H-1). Found, %: C 65.77; H 4.89; N 6.30. C24H21ClN2O4. Calculated, %: C 65.98; H 4.84; N 6.41. 
 Ethyl 7-methyl-4,9-dioxo-5-phenyl-4,5,7a,8,9,10-hexahydro-7a,10-diaza-cyclo- hepta[def]fluorene-
6-carboxylate (8). To a solution of 9-chloroacetylamino compound 7 (0.15 g, 0.34 mmol) in THF 0.02 g of NaH 
(0.5 mmol, 60 % suspension in oil) was added. The reaction mixture, stirred for 2 h, was diluted with 5 ml 
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of ethanol, evaporated, and treated with water. The solid filtered off and recrystallized from ethanol afforded 
0.12 g (87 %) of compound 8; mp 199-202°C. 1H NMR spectrum, δ, ppm (J, Hz): 1.10 (3H, t, J = 7.1, CH2CH3); 
2.64 (3H, s, 7-CH3); 4.00 (2H, q, J = 7.1, CH2CH3); 4.51 (1H, d, J = 17.0) and 4.64 (1H, d, J = 17.0, 8-CH2); 
4.81 (1H, s, H-5); 7.04 (2H, m) and 7.26 (6H, m, aromatic protons). Found, %: C 71.63; H 5.16; N 7.07. 
C24H20N2O4. Calculated, %: C 71.99; H 5.03; N 7.00. 
 
 
REFERENCES 
 
1. V. K. Lūsis, D. Kh. Mutseniece, G. Ya. Dubur, [Chem. Heterocycl. Comp., 22, 1104 (1986)]. 
2. V. K. Lūsis, D. Kh. Mutsenietse, A. Z. Zandersons, I. B. Mazheika, G. Ya. Dubur, [Chem. Heterocycl. 

Comp., 20, 319 (1984)]. 
3. A. R. Katritzky, Y. Takeuchi, J. Chem. Soc., Perkin Trans. 2, 1682 (1972). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
42 

 


	Chemistry of Heterocyclic Compounds, Vol. 44, No. 1, 2008
	SUBSTITUENT EFFECT
	OF 4- AND 5-SUBSTITUTED 2-ARYL-
	METHYLIDENEINDANE-1,3-DIONES
	ON FORMATION OF 5-OXO-1H-4,5-
	DIHYDROINDENO[1,2-b]PYRIDINES
	D. Muceniece, J. Popelis, and V. Lūsis
	EXPERIMENTAL





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /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
  /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 150
  /ColorImageDepth -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 0.15
    /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 150
  /GrayImageDepth -1
  /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 0.15
    /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 600
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


