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Abstract An efficient method for the direct synthesis of Weinreb am-
ides derived from serine and threonine derivatives via diboronic acid an-
hydride-catalyzed hydroxy-directed amidation is described. This is the
first successful example of the synthesis of serine- or threonine-derived
Weinreb amides using catalytic dehydrative amidations. The methodol-
ogy could be applied to the concise synthesis of Garner’s aldehyde.

Key words dehydrative amidation, Weinreb amide, Garner’s aldehyde,
organoboron catalysis, diboronic acid anhydride, hydroxy-directed re-
action

N-Methoxy-N-methylamides, commonly called Weinreb

amides,1 are useful functional groups that can be easily

converted into aldehydes or modified ketones in organic

synthesis.2 Especially, Weinreb amides derived from -hy-

droxy--amino acids such as serine or threonine have been

widely used as chiral building blocks for the synthesis of

complex products.3 Moreover, N-tert-butoxycarbonyl (Boc)

protected serine-derived Weinreb amide is an important

synthetic intermediate for Garner’s aldehyde,4,5 which is, in

turn, a versatile chiral intermediate in the synthesis of nat-

ural products and biologically active chiral compounds (Fig-

ure 1).6,7 Although Weinreb amides have been synthesized

from various precursors such as esters, amides, imides, al-

dehydes, alcohols, aryl halides, and acid chlorides,2 the

condensation reaction of carboxylic acids with N,O-di-

methylhydroxylamine is the most straightforward meth-

od. To this end, a number of coupling reagents have been

developed.8

Recently, some condensation conditions using EDCI,9

HBTU,10 HATU,11 CDI,12 and T3P13 as coupling reagents were

applied to the synthesis of -hydroxy--amino acid derived

Weinreb amides. However, these conditions require stoi-

chiometric amounts of reagents, resulting in cumbersome

workup and purification procedures and poor atom econo-

my. Therefore, the development of an environmentally be-

nign catalytic version of the dehydrative amide condensa-

tion reaction is highly demanded (Scheme 1a). Starting

with Yamamoto’s pioneering report on the catalytic dehy-

drative amide condensation of carboxylic acids with amines

using electron-deficient aromatic boronic acids,14 a variety

of amidations and peptide synthesis utilizing organoboron

catalysts, such as modified aromatic boronic acids,15–18 di-

boron,19 borate esters,20 DATB,21 and gem-diboronic acid,22

have been developed. In this context, we disclosed that a di-

boronic acid anhydride possessing the B–O–B motif23 is a

highly efficient catalyst for the dehydrative amidation of -

or -hydroxycarboxylic acids24a or -hydroxy--amino ac-

ids.24b More recently, we found that this hydroxy-directed

amidation reaction could be also applied to the reaction of

- or -hydroxycarboxylic acids with weakly nucleophilic

N,O-dimethylhydroxylamine, demonstrating the first cata-

lytic synthesis of Weinreb amides from carboxylic acids

Figure 1  Structures of Weinreb amides and Garner’s aldehyde
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(Scheme 1b).24c Herein, we report an efficient method for

the direct preparation of N-protected serine- and thre-

onine-derived Weinreb amides via diboronic acid anhy-

dride-catalyzed dehydrative amidations (Scheme 1c). The

synthetic utility of this catalytic system is demonstrated

by its application to the concise synthesis of Garner’s alde-

hyde.

On the basis of our previous work, we initially explored

the dehydrative amidation of N-Boc-protected serine (2a)

with 3.0 equivalents of N,O-dimethylhydroxylamine (3) in

the presence of 2.0 mol% of diboronic acid anhydride 1 (Ta-

ble 1). The reaction in toluene proceeded smoothly at 90 °C

to give serine-derived Weinreb amide 4a in 60% yield (entry

1). A survey of solvents revealed that 1,2-dichloroethane

(DCE) was the optimal solvent for this transformation (en-

tries 2–4). We also performed a screening of the amount of

amine 3, finding that a reduction to 2.0 equivalents

dropped the yield to 50% (entry 5), whereas an increase to

5.0 equivalents did not change the yield (entry 6). More-

over, prolonging the reaction time resulted in an improved

yield of Weinreb amide 4a to 93% isolated yield (entry 7). It

is significant that 4a was obtained without any racemiza-

tion at the -position of the amino acid, which was con-

firmed by chiral high-performance liquid chromatography

(HPLC) analysis. By using 1 as a catalyst, Weinreb amide 4a

was also successfully synthesized in a gram scale (entry

8).25 A high product yield of 84% was maintained even when

reducing the catalyst loading to 1.0 mol% (entry 9), whereas

a slight decrease in the yield (70%) was observed with 0.5

mol% of catalyst 1 (entry 10). In the absence of catalyst 1,

the reaction hardly proceeded, affording a low 3% yield (en-

try 11). These results demonstrate the usefulness of dibo-

ronic anhydride 1 for the preparation of N-Boc-protected

serine-derived Weinreb amide.26 To the best of our knowl-

edge, this is the first example of a catalytic synthesis of

Weinreb amides derived from amino acids.

By using diboronic acid anhydride 1 as a catalyst, we

then explored the dehydrative amidation of several serine-

derivatives possessing different N-protected groups

(Scheme 2). High product yields with minimum racemiza-

tion were consistently observed with either N-Cbz-serine

(2b) or N-Fmoc-serine (2c), giving the corresponding Wein-

reb amides 4b and 4c in 95% and 92% yields, respectively.

We next turned our attention to the reaction of threonine

derivatives, a residue that bears an additional methyl group

at the -position. Gratifyingly, N-Boc-threonine (2d) and N-

Cbz-threonine (2e) were applicable as substrates, and the

corresponding Weinreb amides 4d and 4e were obtained in

89% and 90%, respectively; however, in this case, an in-

creased catalyst loading of 5.0 mol% was necessary to ob-

tain satisfactory product yields.

In this catalytic reaction, the desired Weinreb amide 4a

was obtained in 92% yield even when using a commercially

available N,O-dimethylhydroxylamine hydrochloride

Scheme 1  Synthesis of Weinreb amides
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Table 1  Optimization of Dehydrative Amidation Conditionsa

Entry 1 (x mol%) 3 (y equiv) Solvent Time (h) Yield (%)b

1 2.0 3.0 toluene 4 60

2 2.0 3.0 C6H5Cl 4 70

3 2.0 3.0 C6H5CF3 4 63

4 2.0 3.0 DCE 4 74

5 2.0 2.0 DCE 4 50

6 2.0 5.0 DCE 4 74

7 2.0 3.0 DCE 24 96 (93)

8c 2.0 3.0 DCE 24 (82)

9 1.0 3.0 DCE 24 84

10 0.5 3.0 DCE 24 70

11 – 3.0 DCE 24 3

a The reactions were performed in the presence of N-Boc serine (2a, 0.10 
mmol, 1.0 equiv), HNMe(OMe) (3), and catalyst 1 in a certain solvent (0.20 
M, 1.0 mL) at 90 °C (bath temp). The optical purity of amide 4a was deter-
mined by chiral HPLC analysis.
b Yields were determined by 1H NMR of the crude reaction mixture of prod-
ucts using 1,1,2,2-tetrachloroethane as an internal standard. Isolated yields 
in parentheses.
c Performed at 1 g scale.
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(3·HCl) in the presence of sodium hydrogen carbonate

(Scheme 3). This could be an operational advantage, since

the prerelease of the free amine is not required. It is also

noteworthy that racemization was completely suppressed,

and 4a was obtained with an excellent optical purity of

>99% ee.

Scheme 3  Catalytic synthesis of Weinreb amide using 
HNMe(OMe)·HCl salt

Finally, to demonstrate the synthetic utility of the dehy-

drative amidation catalyzed by diboronic acid anhydride 1,

we conducted the concise synthesis of Garner’s aldehyde (5,

Scheme 4).27 Commercially available N-Boc-serine (2a) and

amine 3 were treated with catalyst 1 under the optimized

conditions, and the resulting crude Weinreb amide 4a was

converted into oxazoline 6 without purification. The latter

was then reduced with LiAlH4
6 to furnish aldehyde 5 in 89%

yield over three steps. This result indicates that our method

is practical and efficient, enabling the preparation of Gar-

ner’s aldehyde (5) in three steps with a single purification.

Furthermore, the present protocol could be adapted easily

to a gram-scale synthesis, which afforded 5 in 75% yield

over three steps without any loss of optical purity.28

Scheme 4  Concise synthesis of Garner’s aldehyde (5) via diboronic acid 
anhydride catalyzed dehydrative amidation

In conclusion, we have successfully developed a catalyt-

ic synthesis of Weinreb amides derived from -hydroxy--

amino acids using diboronic anhydride 1 as the catalyst.

This hydroxy-directed amidation reaction provides N-pro-

tected serine- or threonine-derived Weinreb amides with

high optical purity, while the racemization at the -posi-

tion of the carbonyl groups is suppressed. Furthermore, the

practical utility of this method is demonstrated by conduct-

ing the concise synthesis of Garner’s aldehyde (5), which is

widely used as a chiral building block.
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Scheme 2  Catalytic synthesis of -hydroxy--amino acid derived 
Weinreb amides.Reagents and conditions: The reactions were conducted 
in the presence of N-protected -hydroxy--amino acid 2 (0.10 mmol, 
1.0 equiv), HNMe(OMe) (3, 0.30 mmol, 3.0 equiv), and catalyst 1 (2.0 
mol%) in DCE (0.20 M, 0.50 mL) under reflux (bath temp, 90 °C). Per-
centages in parentheses are the yields in the absence of catalyst 1 de-
termined by 1H NMR analysis of the crude reaction mixture of products 
using 1,1,2,2-tetrachloroethane as an internal standard. a Determined 
by chiral HPLC analysis. b Performed with 5.0 mol% of catalyst 1. c The 
significant epimerization was not observed by 1H NMR analysis.
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and Boc-Ser-OH (2a, 1.03 g, 5.00 mmol, 1.0 equiv) in DCE (8.3

mL, total 0.15 M) under reflux (bath temp, 90 °C). After stirring

for 24 h under reflux, the reaction mixture was cooled to room

temperature. Concentration under reduced pressure furnished

the crude product, which was purified by silica gel column

chromatography (5% MeOH in CHCl3) to give tert-butyl (S)-(3-

hydroxy-1-[methoxy(methyl)amino]-1-oxopropan-2-yl)carba-

mate (4a, 1.02 g, 4.08 mmol, 82%). The optical purity of 4a was

determined to be >99% ee by chiral HPLC analysis. 

Analytical Data for Compound 4a

Rf = 0.35 (CHCl3/MeOH = 19:1); []D
25 14.2 (c 1.0, MeOH); mp

116–117 °C. 1H NMR (400 MHz, CDCl3):  = 5.58 (br s, 1 H), 4.80

(br s, 1 H), 3.83–3.81 (m, 2 H), 3.78 (s, 3 H), 3.23 (s, 3 H), 1.45 (s,

9 H). 13C NMR (100 MHz, CDCl3):  = 171.0, 155.7, 79.8, 63.2,

61.5, 52.4, 32.0, 28.2. IR (KBr):  = 3473, 3357, 2978, 1060, 1704,

1537, 1363, 1297, 1181, 980, cm–1. HRMS (ESI): m/z calcd for

C10H20N2NaO5 [M + Na]+: 271.1270; found: 292.1266. HPLC

(CHIRALPAK IC?, hexane/i-PrOH = 80:20, 230 nm, flow rate 1.0

mL/min): tR = 14.4 min (minor), 26.4 min (major).
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(26) In order to compare the catalytic efficiency with 1, we exam-

ined the reaction using several organoboron and metal cata-

lysts. As a result, it was shown that 1 exhibits higher catalytic

activity compared to previous catalysts under the same condi-

tions. See SI-Table 1 in the Supporting Information for details.

(27) Procedure for the Synthesis of Garner’s Aldehyde (5, Scheme

4, 1 g Scale)

N,O-Dimethylhydroxylamine (3, 25.0 mL, 0.60 M in DCE, 15.0

mmol, 3.0 equiv) was added dropwise over 1 h to a suspension

of diboronic acid anhydride 1 (54.0 mg, 0.100 mmol, 2.0 mol%)

and Boc-Ser-OH (2a, 1.03 g, 5.00 mmol, 1.0 equiv) in DCE (8.3

mL, total 0.15 M) under reflux (bath temp 90 °C). After stirring

for 24 h under reflux (bath temp 90°C), the reaction mixture

was cooled to room temperature. Concentration under reduced

pressure furnished the crude product, which was subjected to

the next step without further purification. BF3·OEt2 (125 L,

1.00 mmol, 0.2 equiv) was added to a solution of the crude

mixture and 2,2-dimethoxy propane (3.68 mL, 30.0 mmol 6.0

equiv) in acetone (16.6 mL, 0.3 M). After stirring for 24 h at

room temperature, Et3N (1.0 mL) was added, and the solvent

was removed under reduced pressure to give a brown oil, which

was dissolved in EtOAc (120 mL). The resulting organic layer

was washed with saturated NaHCO3 aq (30 mL), water (30 mL),

and brine (30 mL) successively and dried over Na2SO4. Filtration

and concentration under reduced pressure furnished the crude

product, which was subjected to the next step without further

purification. LiAlH4 (2.50 mL, 1.0 M in THF, 2.50 mmol, 0.50

equiv) was added dropwise to a solution of the crude mixture in

THF (50 mL, 0.1 M) at 0 °C. After stirring for 1 h at 0 °C under N2

atmosphere, saturated KHSO4 aq (5 mL) was added carefully.

The mixture was diluted with Et2O (120 mL) and washed by

water (30 mL) and brine (30 mL) successively and dried over

Na2SO4. Filtration and concentration under reduced pressure

furnished the crude product, which was purified by silica gel

column chromatography (20% EtOAc in n-hexane) to give

Garner’s aldehyde (5, 860 mg, 3.74 mmol, 75% over 3 steps) as a

pale yellow oil of rotamer mixture (major/minor = 59:41).28

Analytical Data for Compound 5

Pale yellow oil; Rf = 0.33 (n-hexane/EtOAc = 1:1.5); []D
25 –93.1

(c = 1.0, CHCl3). 1H NMR (400 MHz, CDCl3, rotamer*):  = 9.61*

(br, 0.41 H), 9.55 (br, 0.59 H), 4.34* (br, 0.41 H), 4.20 (br, 0.59 H),

4.12–4.07 (m, 2 H), 1.66–1.44 (m, 15 H). 13C NMR (100 MHz,

CDCl3, rotamer*):  = 199.3, 152.5*, 151.3, 95.0, 94.3*, 81.3*,

81.0, 64.6, 63.8, 63.4*, 28.2, 26.6*, 25.7, 24.6*, 23.7. IR (neat):  =

2980, 1709, 1367, 1266, 1171, 1095, 1062, cm–1. HRMS (ESI):

m/z calcd for C14H20N2NaO5 [M + Na]+: 252.1212; found:

252.1210.

(28) The optical purity of 5 was determined to be >99% ee by chiral

HPLC analysis after conversion into the corresponding benzoate

(for details see the Supporting Information).

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


