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Abstract Unnatural a-amino acid derivatives are greatly important in pharmaceuticals and biochemicals owing to their
diverse biological activities, and usually serve as versatile building blocks in organic synthesis as well. A variety of ap-
proaches have been developed to prepare a-amino acid derivatives, among which N—H insertion reactions of diazo com-
pounds are considered to be one of the most direct methods. These N—H insertion reactions typically proceed through car-
bene active intermediates that derived from diazo compounds by UV-induction or metal catalysis. As a green and powerful
avenue to organic synthesis, visible-light-mediated methodology has also been applied to N—H insertion of diazo com-
pounds principally through carbene intermediates. Due to the single reaction mechanism of these reactions, however, the
scope of diazo compounds were limited to a-aryl diazoacetates that can directly absorb the visible-light. Therefore, exploring
new activation modes is conducive to expanding the applicable scope and reaction type of diazo compounds in visible-
light-mediated reactions. Herein we report visible-light-promoted N-alkylation reactions of (aza)aromatic amines with ethyl
diazoacetate based on the mechanism of proton-coupled electron transfer (PCET). A series of a-amino acid derivatives were
synthesized by the combination of photocatalyst and Lewis-acid catalyst. This method featured in mild reaction conditions,
good functional group tolerance and wide range of substrate scope. Mechanism experiments indicated the reaction involved
in radical intermediate rather than carbene that engaged in conventional N—H insertion reactions. According to the fluores-
cence quenching experiment, the alkyl radical intermediate was formed by the PCET step between ethyl diazoacetate and
excited photocatalyst. And then radicals cross-coupling occurred under the coordination of Lewis-acid to produce the final
N-alkylation products. This new catalytic strategy expands the applications of diazo compounds in visible-light chemical
reactions. The general procedure for the visible-light-promoted N-alkylation reactions of (aza)aromatic amines with ethyl
diazoacetate is as following: Aniline 1a (0.1 mmol), ethyl diazoacetate 2 (0.2 mmol), Fe(OTf)2 (0.02 mmol) and photocatalyst
[Ir(ppy)2(NCMe)2]PFs (0.005 mmol) were dissolved in MeOH (2 mL). Then the mixture was degassed via a
“freeze-pump-thaw” procedure (3 times). After that, the resulting mixture was stirred under irradiation of 30 W blue LEDs at
room temperature. Upon reaction completion, the crude product was purified by flash chromatograph on silica gel to give the
final product.

Keywords visible-light; diazo compound; radical; N-alkylation

*

E-mail: WangQA@hnu.edu.cn; xiawj@hit.edu.cn

Received December 7, 2022; published January 11, 2023.

Supporting information for this article is available free of charge via the Internet at http://sioc-journal.cn.

Project supported by the National Natural Science Foundation of China (No. 21901141) and the Start-up Funds of Quzhou University (No. BSYJ201714).
[ 5% SRR 3E 42 (No. 21901 14 1) I M 22 e RIS B3 42 (No. BSYI201714) B BHTH H .

Acta Chim. Sinica 2023, 81, 111—115 © 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences http://sioc-journal.cn 111



W@

o-RAIERR S HAT AN R REEIEY), BRI
HERERIEYEE, AR RAGETIA) 2N
FIUL AL, eATIE R — AR 2 A LG B A,
F R A A AL TIEORE, nfot ity S s i <5
PRI, BT a- R AL IR S AT & e 22 A A ) =
A EEE L

HATELRRE T ZMH& o2 IR AT EDH
@A, TR EL SR N—H 5N SN i B %
I T ik — P R SR — P IR SRR,
R BT AR 1 F 7 RO AS ) 3 ) 70 9 B L
PR AR/ 324k, XU, X2 fhk, 24k, ik
B 1 FR), Herboe Tt/ se ok s A & N
. BRSSP SR, R
B A EAGISISE A = AL R s v rp () ik, Herpad i
SRR REZ AW N—H i BT S
37 R e, OSSR AT 3R R AT s R
AV EPENE 2a FoR). 2RI, BEE S L2 B
RN N, BT 6 BT 15 A T e A 2 e A A T L
A S a0 B B 26 R 45 LA SEBAT SR A Al T B

N2 N2

N2
PN PN PN

EDG" 'EWG EDG”~ 'EDG EWG™ EWG

EDG = electron-donating group
EWG = electron-withdrawing group

1 SEELEWIER

Figure 1 Typical diazo compounds
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Figure 2 N-alkylation of amine with diazo compound
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Table 1 Optimization of reaction conditions for visible-light-enabled
N-alkylation reaction of aniline with ethyl diazoacetate

photocatalyst,

H
©/NH2 . ’\H‘\Z additive, solvent N CO,Et
COzEt 30 W blue LED, Ny, rt.

1a 2 3a
Entry’ Photocatalyst Solvent  Additive Yield®/%
1 Ru(bpy);Cl, MeCN Fe(OTf), 30
2 — MeCN Fe(OTY), 6
3 Ru(bpy);Cl, MeCN — 15
4¢ Ru(bpy);Cl, MeCN Fe(OTf), 10
5 Jfac-Ir(ppy)s MeCN  Fe(OTf), 12
6 [Ir(ppy)2(NCMe),]JPFs  MeCN  Fe(OTf), 47
7 [Ru(bpz);](PFs), MeCN Fe(OTf), 42
8 EosinY MeCN Fe(OTY), 30
9 [Ir(ppy)(NCMe),]PF¢  DCM Fe(OTf), 37
10 [Ir(ppy)(NCMe),]PFs  DMF Fe(OTY), trace
11 [Ir(ppy).(NCMe),]PFs  MeOH Fe(OTf), 66
12 [Ir(ppy)2(NCMe),]PF,  THF Fe(OTh), 43
13 [Ir(ppy).(NCMe),]PF;  MeOH Cu(OTf), O
14 [Ir(ppy)(NCMe),]PF¢  MeOH  Y(OTf); 35
15 [Ir(ppy)(NCMe),]PFs  MeOH Sm(OTf); 40
16 [Ir(ppy)-(NCMe),]PFs  MeOH  NaOTf 15

4 Reaction conditions: 1a (0.1 mmol), 2 (0.2 mmol), additive (0.02 mmol),
photocatalyst (0.005 mmol), solvent (2 mL), 30 W blue LEDs, N,, room tem-
perature for 24 h. ? Determined by GC. ¢ Without visible-light irradiation.
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Table 2 Substrate scope of aryl amines”
vy e
CO2Et 30 W blue LED, N2 rt.

1 2
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]©/ ~COoEt /@/ ~CO2Et /©/ ~COoEt

3b, 46%" 3¢, 52% 3d, 50%
H OMe H
\gj  COE Meo\©/NvC02Et @choza
3e, 75%° 3f, 65% 3g, 78%

©/ ~CO2Et ‘/ ~COEt “/ ~CO.Et

3h, 75% (72%%) 3i, 65% 3j, 70%
S el o e @ oo
X MeO,C
30, 25%° 3p, 46%
X =-F (3k, 52%)
CI 31, 51%)
(3m, 60%)  CO,Et  COLEt
| (3n 50%) \@/
3q, 40% 3r, 0%

4 Reaction conditions: 1 (0.1 mmol), 2 (0.2 mmol), Fe(OTf), (0.02 mmol),
[Ir(ppy)2(NCMe),]PF4 (0.005 mmol), MeOH (2 mL), 30 W blue LEDs, N,
room temperature for 24 h unless otherwise noted; isolated yield. ® Reaction
for 12 h. Reaction for 6 h. “Reaction performed with 0.5 g substrate 1 for 36
h. ¢Reaction for 30 h.
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Table 3 Substrate scope of heteroaryl amines”

NH; [Ir(ppy)2(NCMe),]PFe, H

@@ . NC Fe(OTf),, MeOH /. ﬁNvCOzEt
€
NG COEt 30 Whblue LED, N, rt.  N=
1 2 3
X NS N._COsEt
\ H ‘ H N im0
N N_ CO,Et N._ CO,Et @s
3s, 65% 3t, 63% 3u, 21%"
NN COEt N Me__N__N._co,et
N C02 N7 N COEt ‘ \\r ~NoYY2
@ | _N
3v, 44%° 3w, 55% 3x, 23%"

4 Reaction conditions: 1 (0.1 mmol), 2 (0.2 mmol), Fe(OTf), (0.02 mmol),
[Ir(ppy)2(NCMe),]PF¢ (0.005 mmol), MeOH (2 mL), 30 W blue LEDs, N,
room temperature for 24 h unless otherwise noted; isolated yield. ® Reaction
for 40 h. ¢ Reaction for 8 h.
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Figure 3 Experimental studies for mechanistic support
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Figure 4 Proposed reaction mechanism

3 g

A TARRI R AT WG AEAL IR Lewis BRXUHEALIA R,
FER WG T 26 A Bl 7 AR E R e S B R
AT N-FedEU RN, ST — R a- B IR
T2EY. AZIRBFAHRAN, A BT 1 H RE B He AR AAL
Iz R E P . BRI R SEI IR, 2 N
FEAN R T8 SN T R B e T (AL, B SRt
Syt PCET BRI A 1 hedk B th5k R,
FFAE Lewis FRAEAAE T A28 B B 2RI RO M A A 1
N-FEEAE 1. XA AL SR I e T R S W7E
FI e 5 5 R R R LSRR

4 SERSY

TEREAHET I S mL RSO A 4% L BTN SR SRR}
Jf%(0.1 mmol). % £ Z.B5(0.2 mmol). A7 Fe(OTh),
(0.02 mmol) LA F )t 48 46 1 [Ir(ppy)2(NCMe),]PFs (0.005
mmol), R EGRE, R FHAERZIMA 2 mL
JE I, KON E T 30 W B LED 4T F it 47 618
N L (TLC) W Il Rk R B 58 I, R RN A4 & i
iR R A I U, SRR R R R AR, A5 B AR
Wi R AR S AT Al A AR B e .

Acta Chim. Sinica 2023, 81, 111—115



F F R

i@

References

[1] (a) Ndjera, C.; Sansano, J. M. Chem. Rev. 2007, 107, 4584. (b) Lau,

—
5
—

Acta Chim. Sinica 2023, 81, 111—115

—

[}

J. L.; Dunn, M. K. Bioorg. Med. Chem. 2018, 26, 2700. (c) Lenci,
E.; Trabocchi, A. Chem. Soc. Rev. 2020, 49, 3262. (d) Lima, L. M.;
da Silva, B. N. M.; Barbosa, G.; Barreiro, E. J. Eur. J. Med. Chem.
2020, 208, 112829.

(a) Ren, Y. Y.; Zhu, S. F.; Zhou, Q. L. Org. Biomol. Chem. 2018, 16,
3087. (b) Feng, J.; Yi, X.; Fu, Y.; Yu, Y.; Huang, F. Chin. J. Org.
Chem. 2019, 39, 3013 (in Chinese). (FHEMR, S5, M, T
¥, TEIE, AALLE, 2019, 39, 3013). (c) Chen, R.; Ma, G; Li, Y.;
Zhang, J.; Xia, R.; Wang, K. K.; Liu, L. J. Org. Chem. 2022, 87,
10990.

(a) Yang, Z.; Stivanin, M. L.; Jurberg, I. D.; Koenigs, R. M. Chem.
Soc. Rev. 2020, 49, 6833. (b) Cai, B.; Xuan, J. Chin. J. Org. Chem.
2021, 41, 4565 (in Chinese). (BEE th, BiR, A ML, 2021, 41,
4565). (c¢) Durka, J.; Turkowska, J.; Gryko, D. ACS Sustainable
Chem. Eng. 2021, 9, 8895. (d) Li, M.; Qu, B.; Xiao, Y.; Xiao, W.;
Lu, L. Sci. Bull. 2021, 66, 1719. (e) Zhang, M.; Chen, P.; Xiong, W.;
Hui, X.; Lu, L.; Xiao, W. CCS Chem. 2022, 4, 2620. (f) Wang, B.;
Wei, Y.; Xiong, F.; Qu, B.; Xiao, W.; Lu, L. Sci. China Chem. 2022,
65,2437.

(a) Arredondo, V.; Hiew, S. C.; Gutman, E. S.; Premachandra, 1. D.;
Van Vranken, D. L. Angew. Chem., Int. Ed. 2017, 56, 4156. (b) Li,
M. L.; Yu,J. H; Li, Y. H.; Zhu, S. F.; Zhou, Q. L. Science 2019, 366,

[3]
(6]
[7]
[8]
[9]

[10]

[11]

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

990. (c) Damiano, C.; Sonzini, P.; Gallo, E. Chem. Soc. Rev. 2020,
49, 4867. (d) Cailler, L. P.; Kroitor, A. P.; Martynov, A. G;; Gor-
bunova, Y. G.; Sorokin, A. B. Dalton Trans. 2021, 50, 2023.

Hu, S.; Wu, J.; Lu, Z.; Wang, J.; Tao, Y.; Jiang, M.; Chen, F. J. Org.
Chem. 2021, 86, 3223.

Nam, D.; Tinoco, A.; Shen, Z.; Adukure, R. D.; Sreenilayam, G
Khare, S. D.; Fasan, R. J. Am. Chem. Soc. 2022, 144, 2590.

Jurberg, I. D.; Davies, H. M. L. Chem. Sci. 2018, 9, 5112.

Okada Jr., C. Y.; dos Santos, C. Y.; Jurberg, 1. D. Tetrahedron 2020,
76, 131316.

(a) Empel, C.; Patureau, F. W.; Koenigs, R. M. J. Org. Chem. 2019,
84, 11316. (b) Stivanin, M. L.; Fernandes, A. A. G.; da Silva, A. F,;
Okada Jr., C. Y.; Jurberg, I. D. Adv. Synth. Catal. 2020, 362, 1106.
(a) Yang, J.; Duan, J.; Wang, G;; Zhou, H.; Ma, B.; Wu, C.; Xiao, J.
Org. Lett. 2020, 22, 7284. (b) Maiti, D.; Das, R.; Sen, S. J. Org.
Chem. 2021, 86, 2522.

(a) Ma, N.; Guo, L.; Qi, D.; Gao, F.; Yang, C.; Xia, W. Org. Lett.
2021, 23, 6278. (b) Li, F.; Pei, C.; Koenigs, R. M. Angew. Chem.,
Int. Ed. 2022, 61, €202111892. (¢) Su, Y. L.; Liu, G. X.; De Angelis,
L.; He, R.; Al-Sayyed, A.; Schanze, K. S.; Hu, W. H.; Qiu, H.;
Doyle, M. P. ACS Catal. 2022, 12, 1357. (d) Xie, Y.; Xuan, J. Chin.
J. Org. Chem. 2022, 42, 4247 (in Chinese). (WiFH, B &, A #LiL,
2022, 42, 4247). (e) Li, S.; Zhou, L. Chin. J. Org. Chem. 2022, 42,
3944 (in Chinese). (Z=#4%, JEZE, #ALLF, 2022, 42, 3944).

(Cheng, B.)

115

http://sioc-journal.cn




<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 true
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


