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Abstract The relationships between the enantiomer ex-
cess of product in catalytic asymmetric reactions and the
structures of the catalysts or reagents in several asymmetric
reactions were studied using a backpropagation (BP) neural
network with topological indices and their chiral expan-
sions. The trained network can be used to screen new
asymmetric catalysts, estimate catalytic effects, design
reaction environments, and prove or improve the proposed
reaction mechanism.
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Introduction

Chirality or asymmetry is a common and important
phenomenon in nature. Biological activity and many
other important properties are often very different between
a pair of enantiomers. Thus, the great need to synthesize
enantiomerically pure chiral compounds leads more and
more scientists to focus on asymmetric synthesis and its
applications in chemistry, biomedicine, and agriculture [1,
2]. Catalytic asymmetric reactions, in which one chiral
catalyst molecule may produce millions of chiral product
molecules, lie at the center of this stage [3, 4]. Dozens of
catalytic asymmetric reactions were developed [5, 6] and
varieties of asymmetric catalysts were synthesized, includ-
ing hundreds of excellent ones that lead to enantiomer
excesses (e.e.%) of more than 90%.

However, designing an asymmetric catalyst still
remains an experimental job. In most cases, the details
of the mechanism of catalysis are unclear and inter-
mediates of the reaction are intangible. Researchers are
often unable to pursue explicit instructions to design a
new catalyst because the established principles for such
tasks are few except for experience and inspiration. In
previous research, we have developed a method to
inspect the relationships between the structure of the
catalysts or the reagents and the e.e.% of products in
some types of catalytic asymmetric reactions by
topological molecule descriptors and multiple linear
regression (MLR) [7]. This approach was shown to be
useful for predicting the effect of novel asymmetric
catalysts and revealing mechanisms of reactions. We
have applied it in our catalyst-screening work [8].
However, the linear models are unable to fit the complex
or nonlinear factors of the reactions, such as temperature.

Thus, the calculations were improved with artificial
neural networks (ANN) in this paper. As a computational
model for simulating the structure of a biological neural
system, they can be adapted to both linear and nonlinear
models [9, 10]. ANN can also automatically seek out the
exceptional cases that may cause normal MLR calculations
to fail. Here, some catalytic asymmetric reaction sets were
used to train with neural networks, and the knowledge
acquired by the networks was applied to new situations.
Compared with MLR, ANN may give better precision and
broaden the scope of predictions.

Method of calculation and experimental data

Topological molecular descriptor

The topological molecular descriptors Ax1 ;Ax2 ; and Ax3
suggested by Yao and Xu [11] for organic molecules with
heteroatoms were used in our study to measure the
structure of catalyst or reagent. These three descriptors
are derived from the path matrix of a hydrogen-suppressed
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graph of a molecule. We have expanded them to asym-
metric compounds, A�

x1�3
as shown in the following [7].

G1 ¼ g1ij

� �
¼

square root of vertex degrees i ¼ 1ð Þ
square root of van derWaals radii of atoms i ¼ 2ð Þ

�
1 � i � 2ð Þ

1 if there is a path of length 1 between vertices i� 2 and j; the atoms i; j are nonchiral

1� � if there is a path of length 1 between vertices i� 2 and j; the atom is in S or R conformation

0 if there is no path of length 1 between vertices i� 2 and j

ði > 2Þ

8>><
>>:

8>>>>>>><
>>>>>>>:

G2 ¼ g2ij

� �
¼

square root of vertex degrees i ¼ 1ð Þ
square root of van derWaals radii of atoms i ¼ 2ð Þ

�
1 � i � 2ð Þ

2 if there is a path of length 1 between vertices i� 2 and j; the atoms i; j are nonchiral

2� � if there is a path of length 1 between vertices i� 2 and j; the atom is in S or R conformation

0 if there is no path of length 1 between vertices i� 2 and j

ði > 2Þ

8>><
>>:

8>>>>>>><
>>>>>>>:

G3 ¼ g3ij

� �
¼

square root of vertexdegrees i ¼ 1ð Þ
square root of van der Waals radii of atoms i ¼ 2ð Þ

�
1 � i � 2ð Þ

3 if there is a path of length 1 between vertices i� 2 and j; the atoms i; j are nonchiral

3� � if there is a path of length 1 between vertices i� 2 and j; the atom is in S or R conformation

0 if there is no path of length 1 between vertices i� 2 and j

ði > 2Þ

8>><
>>:

8>>>>>>><
>>>>>>>:

where δ is an adjustable parameter between 0 and 1 to
identify a pair of enantiomers. The three topological
indices A�

x1
; A�

x2
; and A�

x3
are defined as:

Z1 ¼ G0
1 � G1; Z2 ¼ G0

2 � G2; Z3 ¼ G0
3 � G3

A�
x1
¼ λmax1

�
2;A�

x2
¼ λmax2

�
2;A�

x3
¼ λmax3

�
2

where λmax1 � λmax3 are the largest Eigenvalues of
matrices Z1∼Z3.

Indicator variable [12, 13]

An indicator variable was also used to identify simple
asymmetric substituents in some molecules. A variable
representing chirality was introduced to the network
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Fig. 1 Plot of experimental vs ANN calculated e.e.%(cis) and e.e.%
(trans) of the asymmetric cyclopropanation reaction catalyzed by
imine–amine ligands

R1 +     N2CHCOOR2

Cu(I)L*

CHCl3 R1

COOR2

Scheme 1 Asymmetric cyclopropanation reaction catalyzed by
imine–amine ligands

N-CH2R3L* =
R3 =

N
N

Scheme 2 Catalyst ligands for the reaction shown in Scheme 1
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training. If the substituent is chiral, this variable is set to +1
or −1; otherwise, the value is 0.

Quantitative structure activity relationship calculation

The ANN calculations were carried out in ObjectANN, a
generalized neural network program developed by us.
Feed-forward networks with three layers were trained with
the backpropagation (BP) of errors algorithm [14, 15]. In
each calculation, entries were divided into several groups
and cross-validation was carried out.

In all multiple regression equations, n is the number of
cases used in analysis, r2 is the squared correlation
coefficient, s is the standard error of the estimates, and F
is the Fisher significance radio. In each MLR model, some
cases were randomly selected from the experimental data
for an internal validation.

Experimental data

All experimental data were obtained from published
papers.

Table 1 Substituent pattern and the observed and calculated e.e.% of the asymmetric cyclopropanation reaction catalyzed by imine_amine
ligands

Entry R1 R2 R3 e.e.%(cis) e.e.%(trans)

(expt) (ANN) (MLR) (expt) (ANN) (MLR)

1 Ph Et pyridinyl 36 36 34 40 40 39
2 Ph Et quinolinyl 43 43 42 45 44 46
3 Ph DCMa pyridinyl 71 65 68 63 68 69
4 Ph DCM quinolinyl 80 78 77 83 80 76
5 Ph L-menthyl pyridinyl 77 83 77 74 87 76
6 Ph L-menthyl quinolinyl 83 83 85 87 87 83
7 Ph D-menthyl pyridinyl 39 40 41 46 45 45
8 Ph D-menthyl quinolinyl 47 46 49 51 51 52
9b 4-MePh L-menthyl pyridinyl 65 69 74 66 58 67
10 4-MePh L-menthyl quinolinyl 77 74 82 72 62 76
11 4-MeOPh L-menthyl pyridinyl 73 75 69 64 65 59
12 4-MeOPh L-menthyl quinolinyl 75 75 77 65 65 67
13 4-ClPh L-menthyl pyridinyl 42 41 49 46 42 44
14 4-ClPh L-menthyl quinolinyl 64 65 57 49 54 51

Squared correlation coefficient 0.97 0.95 0.93 0.95
aDicyclohexylmethyl diazoacetate
bValidation case for MLR

N2CHCOOR

Cu(L*)n

COOR

+

COOR

(+)-trans (-)-cis

Scheme 3 Asymmetric cyclo-
propanation reaction catalyzed
by Schiff-base ligands

O
Cu

N

O

R1
H

R2

R2

2

R1 = methyl, benzyl, isopropyl, isobutyl

r1

r2

R2 =

(r1, r2) = (H, H), (OMe, H), (OBu, H), (OBu, P r), (OBu, tBu), (O-Octyl, OBu)

Scheme 4 Catalyst for the
asymmetric cyclopropanation
reaction catalyzed by Schiff-
base ligands
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Result and discussion

Asymmetric cyclopropanation catalyzed
fby imine–amine ligands

An asymmetric cyclopropanation reaction of olefins with
diazoacetates catalyzed by imine–amine ligands [16] was
investigated as shown in Scheme 1. The catalyst ligands of
this reaction (L*) are shown in Scheme 2. Four enantiomers
[(1S, 2R), (1S, 2S), (1R, 2R), and (1R, 2S)] of trans- and cis-
products are observed from the reaction simultaneously.

In the ANN method, we chose the topological index Ax1
to represent substituents R1, R2 of the reactants and R3 of
the catalyst while four descriptors, Ax1 for R2, R3 and Ax1;
Ax3 for R1 were used in the MLR. An indicator variable CR2

that indicates the chirality of group R2 was also introduced
into both calculations. If R2 is in the L conformation,
CR2 ¼ �1; if R2 is in the D conformation, CR2 ¼ þ1;
otherwise, CR2 ¼ 0; e.e.(cis)% and e.e.(trans)% were the
dependent variables. The BP network was constructed with

Table 2 Substituent pattern and the observed and calculated e.e.% of the asymmetric cyclopropanation reaction catalyzed by Schiff-base
ligands
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Fig. 2 Plot of experimental vs ANN calculated e.e.% of the
asymmetric cyclopropanation reaction catalyzed by Schiff-base
ligands
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four input neurons, two hidden layer neurons, and two
output neurons so that it could simultaneously predict cis

and trans e.e.%. The results are shown in Table 1 and Fig. 1
and in Eqs. 1 and 2 (MLR only).

e:e:% cisð Þ ¼ �526:4þ 50:9AR1
x1
� 14:6 AR1

x3
þ 1:4 AR2

x1
þ 0:7AR3

x1
� 17:9CR2

r2 ¼ 0:953; F ¼ 28:308; s ¼ 5:045; n ¼ 13
(1)

e:e:% transð Þ ¼ �533:5þ 53:3AR1
x1
� 15:9AR1

x3
þ 1:2 AR2

x1
þ 0:6 AR3

x1
� 15:5CR2

r2 ¼ 0:947; F ¼ 24:811; s ¼ 4:676; n ¼ 13
(2)

The table shows that most cis e.e.% values predicted by
the ANN model are superior to the ones given by the MLR
model except for entry 5. As for trans e.e.%, the MLR
seems to be a little better than the ANN. In this reaction,
both MLR and ANN fit the experimental data well, and
the ANN model provided results of comparable accuracy
to MLR with less input variables.

Asymmetric cyclopropanation catalyzed
by Schiff-base ligands

The well-known work on cyclopropanation by Aratani
[17], as shown in Scheme 3, was also investigated. The
asymmetric catalysts derived from Schiff-bases are shown

in Scheme 4, which may be considered as a fixed
framework with varied substituents R1 and R2, and R2

varies by two even smaller substituents r1 and r2. Three
indices (Ax1 ;Ax2 forR1 andAx3 forR2 ) as input variables
and e.e.% of the (+)-trans product as the output variables
were prepared for a BP network with two hidden layer
neurons. In our previous MLR calculations, three sub-
stituents R1, r1, and r2 were used to represent the Schiff-
base catalyst ligand as the e.e.% apparently cannot be fitted
well with an entire R2 in a linear relation. The results are
shown in Table 2 and Fig. 2 and in Eq. 3 (MLR only).

e:e:% ¼ �13:7� 0:3AR1
x1
þ 11:1Ar1

x2
� 7:9Ar1

x3
þ 1:2 Ar2

x1

r2 ¼ 0:870; F ¼ 18:409; s ¼ 8:225; n ¼ 16

(3)

Ph C MgCl

H

Me

+ CH2=CH-Br
L*Ni

Ph C
?

CH=CH2

H

Me
Fe

PR1
2

R2

L* =

Scheme 5 Reaction and catalyst ligands for the asymmetric Grignard cross-coupling reaction catalyzed by ferrocenylphosphines
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Fig. 3 Plot of experimental vs ANN calculated e.e.% of the
asymmetric Grignard cross-coupling reaction catalyzed by
ferrocenylphosphines
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Fig. 4 Relations of temperature vs ANN-predicted e.e.% of the
asymmetric Grignard cross-coupling reaction catalyzed by
ferrocenylphosphines
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In this case, the predicted values given by the ANN
model are superior to the MLR ones for entries 1, 5, 6, 9,
10, 11, and 13–16. In entries 2, 3, 4, 7, 8, 12, and 17, the

MLR seems to be better fitted. The ANN model still has
room to be improved, especially for the entries when
R1=Me. However, the ANN provides a superior global

Table 3 Substituent pattern and the observed and calculated e.e.% of asymmetric Grignard cross-coupling reaction catalyzed by
ferrocenylphosphines

Negative e.e.% means enantiomeric excess of the S-confirmation product
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model with a larger squared correlation coefficient (0.90 to
0.85 of MLR) and lower standard error (6.38 to 8.25 of
MLR). Moreover, the trained network may be used to
predict more flexible patterns of substituent R2, whereas the
MLR is limited to disubstituted phenyl substituents.

Asymmetric Grignard cross-coupling catalyzed
by ferrocenylphosphines

Finally, we treated the classic work on asymmetric
Grignard cross-coupling reactions following Hayashi and
Konishi [18] as shown in Scheme 5. As usual, the e.e.% of
the product of R conformation was used as the output
variable for a BP network with three hidden layer neurons.

As the series of substituents of R2 in the catalyst has two
steric configurations, the expansion of topological descrip-
tors A�

x1�3
must be used. Here, the adjustable parameters

used were δ=+0.5 for (S) conformation and δ=−0.5 for the
(R) conformation. Ax1 forR

1;A�
x1
forR2 were chosen for

the input layer of the network. The planar chirality of the
ferrocene was also considered as an indicator variable
Cplanar. Cplanar=+1 for the R conformation and −1 for the S
conformation. Temperature, which normally acts as a
nonlinear factor affecting the enantiomer excess, was
nearly impossible to include in MLR calculations. How-
ever, we tried to input it into a BP network. The results are
shown in Table 3 and Fig. 3.

Figure 3 shows that entries 15 and 17 are not well
predicted by the network. This may be caused by
deficiencies of the model, but another explanation exists.
The mechanism suggested by Hayashi proposed that the
intermediate shown in Scheme 6 must be formed first. The
chair conformation of the hexatomic ring of entry 15 and
another N atom as an additional donor to the metal atom of
entry 17 can disturb the normal formation process of the
intermediate. This may be the reason why these two cases
cannot be fitted well. These exceptions may suggest a
reexamination of the mechanism of the reaction.

With R
1
as Ph and R

2
as , a series of temperatures from

193 to 333 K (−80 to 50 °C) were input into the trained
network to investigate the relationship between e.e.% and

temperature. The results are shown Fig. 4. Although the
extrapolation ability of the ANN is not comparable to
interpolation in many situations, this case leads to a result
that tally with the known fact that a decrease of temperature
benefits the enantiomer excess. From the curve, it may be
observed that the improvements of e.e.% below 250 K are
not as significant and may even be unable to match for the
decrease of yield of reaction. Above 300 K, the e.e.% falls
dramatically. Thus, 250–300 K may be considered a
suitable temperature range for the reaction.

Conclusions

Models may be developed for varieties of asymmetric
catalytic reactions using molecule topological indices and
feed-forward neural network calculation. Our method can
be helpful for screening new asymmetric catalysts,
instructing the design of reaction environments, and to
test or improve the proposed mechanism.

Acknowledgement Financial support from the National Natural
ScienceFoundation ofChina (no. 20472077) is gratefully acknowledged.

References

1. Eliel EL (1962) Stereochemistry of carbon compounds.
McGraw-Hill, New York, pp 81–87

2. Mislow K (1966) Introduction to stereochemistry. W. A.
Benjamin, New York, pp 122–123

3. Ojima I (1993) Catalytic asymmetric synthesis. VCH, New
York, pp 1–6

4. Morrison JD, Mosher HS (1986) Asymmetric organic reactions.
Prentice-Hall, Englewood Cliffs, NJ, pp 1–28

5. Trost BM, Crawley ML (2003) Chem Rev 103:2921–2944
6. Soai K, Niwa S (1992) Chem Rev 92:833–856
7. Chen J, Yougui L, Qingshan T, Tianpa Y (2003) J Chem Inf

Comput Sci 43:1876–1881
8. Qingshan T, Chen J, Yougui L, Changsheng J, Tianpa Y (2004)

J Mol Catal A Chem 219:315–317
9. Zupan J, Gasteiger J (1991) Anal Chim Acta 248:1–30
10. Kateman G (1993) Chemom Intell Lab Syst Lab Inf Manag

19:135–142
11. Yao Y-Y, Xu L (1993) J Chem Inf Comput Sci 33:590–594
12. Daniels C, Wood FS (1986) Fitting equations to data, 2nd edn.

Wiley, New York, pp 56–57
13. Draper NR, Smith H (1981) Applied regression analysis, 2nd

edn. Wiley, New York, pp 241–243
14. Zupan J, Gasteiger J (1993) Neural networks for chemists: an

introduction. VCH, Weinheim, Germany, pp 119–148
15. Svozil D, Kvasnicka V, Pospichal J (1997) Chemom Intell Lab

Syst Lab Inf Manag 39:43–62
16. Ma JA, Wang LX (2001) Tetrahedron: Asymmetry 12:2801–

2804
17. Aratani T (1985) Pure Appl Chem 57:1839–1844
18. Hayashi T, Konishi M (1982) J Am Chem Soc 104:180–186

Ph2
P

C
R'2
N

M

R2

R1

Fe

Br

Mg

R''

Cl

Scheme 6 Intermediate of the
Grignard cross-coupling
reaction

97


	QSAR study of the enantiomeric excess in asymmetric catalytic reactions with topological indices and an artificial neural network
	Abstract
	Introduction
	Method of calculation and experimental data
	Topological molecular descriptor
	Indicator variable [12, 13]
	Quantitative structure activity relationship calculation
	Experimental data

	Result and discussion
	Asymmetric cyclopropanation catalyzed fby imine–amine ligands
	Asymmetric cyclopropanation catalyzed by Schiff-base ligands
	Asymmetric Grignard cross-coupling catalyzed by ferrocenylphosphines

	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 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 /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


