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Recent Progress in Transition Metal Catalyzed C(sp®)—H Nitrene
Insertion Reactions Assisted by Directing Groups
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(“ Shanghai Engineering Research Center of Molecular Therapeutics and New Drug Development, School of Chemistry and
Molecular Engineering, East China Normal University, Shanghai 200062)
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Abstract The transition metal catalyzed activation of C(sp’)—H bonds to form carbon-nitrogen bonds has been a
challenging and hot research area. The transition metal-catalyzed C(sp?)—H amination strategy provides a more direct and
efficient way to form C—N bonds. With the vigorous development in the field of C—H bond activation, a variety of directing
groups and transition metal catalyst systems have been developed, which provide effective tools for C(sp?)—H amination
through the inner sphere mechanism. In recent years, important progress has been made in directing group-assisted C(sp*)—H
bond amination reactions, and many catalyst systems based on different transition metals with cheap and efficient amination
reagents have been developed. The research progress of transition metal-catalyzed C(sp®)—H nitrene insertion reaction

assisted by directing groups in the past decade is reviewed.

Keywords directing group; nitrene insertion; transition metal; C(sp*)—H; C—N bond formation
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(a) C(sp®)—H amination based on outer-sphere mechanism
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(b) C(sp®)—H amination based on inner-sphere mechanism
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DG = directing group
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Scheme 1 Mechanism types of transition metal-catalyzed
C(sp®)—H amination reactions
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1 AZSIEMEEE AR R R R
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2015 4F, ZELA5 /NI S W MR il A 0 SE AT A,
FE[{RhCp*Cl},)/AgSbFs (AL T, SZHL T b FEmi -4
IR AL S S (Scheme 2, a). AT 1A A A5 BEAE oy 5 11 5,
B Xt EilE ) B ALSAT C(sp®)—H BERINELL, BEJE %A
WEPE IR 1) BUR T 5 SR EIE A, MR REE, Bil—
T ZEAER, &R R R — S R A TR
A, B C—N 8, B seBlak -2 A . %%
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7“¥)(Scheme 2, b).
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BRI, Fo S PE T . R SN b 2R S
Tk (2 1m0 0, 12 S IE VG T, A HE — L I
R [E AT AE DI REFEZR. Wi H/D A2 sL 56 A ) /g2
[N 2% S 00 R B 122 S B2 [ R AP C—H S b I 7R

nitrene migration insertion
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R? 1,2-DCE, 80 °C, Ar
(e} (e}

30 examples
. up to 98% yield _
Selected examples
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Scheme 2 Rhodium-catalyzed C(sp*)—H amination directed by
oxime

R! o-N F
A\ F * )

N. él'\ [Cp*IrCl,)5 (2.5 mol%)
(0] o (e} AgSbFg (10 mol%)

AcOH (15 mol%)
R NO, CH,Cl,, 35 °C, 24 h
N. (0]
O~ A
H RF RF= CF,(p-NO,)CeHy
61 examples
up t0100% vyield
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Scheme 3 Iridium-catalyzed C(sp®)—H amination directed by
oxime
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(DAL 8-FFEMEMR 1) C(sp®)—H A R B
(Scheme 4). % MATH A RE MR 9 B AT, [V

o [Cp*Coll, (5 mol%) X
X J< AgSbFg (20 mol%) P
_ O NaOPiv (20 mol%) N
N+ ] O
N 1,2-DCE, 100 °C, 12 h NHCOR
H 25 examples
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Cp*Co(CO)l,
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Scheme 4 Cobalt-catalyzed C(sp’)—H amination directed by
quinoline

Jz’ [CP*RhCly], (4 mol%)
07, CCA (8 mol%)

N= AgSbFg, Ag,CO5
R2 PhCI, 4°C, 24 ~48 h

18 examples
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B 5 mEmh S M A A FR C(sp®)—H Jeft s

Scheme 5 Rhodium-catalyzed asymmetric C(sp?)—H amination directed by quinoline
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Scheme 6 Rhodium-catalyzed asymmetric C(sp®)—H amination directed by pyridine
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Scheme 7 Cobalt-catalyzed C(sp*)—H amination directed by
thioamides
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Scheme 8 Cobalt-catalyzed asymmetric C(sp®)—H amination
directed by thioamides
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ZRECE N-J7 24 S4B C(sp®)—H Ak %
N, MITE R B-E L5 A N-75 24 Wb &4
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Scheme 9 Rhodium-catalyzed C(sp?)—H amination directed by dithiane
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36 examples
up to 99% yield
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Scheme 10  Iridium-catalyzed C(sp®)—H amination directed by 2-acylimidazoles
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B 11 Gl A AL C(sp®)—H AL
Scheme 11 Ni-catalyzed C(sp®)—H amination directed by thioether

[CpP*IrClyl, (5 mol%)

eO RO RO

MeOL AgNT; (20 mol%) N NHTs NOOH [ICp*Cll, (5mol%) N NHTroc

/‘V . ToN AgOAc (10 mol%) R \ . /\)L AgNTf, (20 mol%) ‘
5 EAC LRGN
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35 examples TrocNg
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------------------------------------------------------------ up to 99% yield

Selected examples
P Selected examples
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N |
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B ‘ Bz 13 TrocNs Z 550G [ FI K HEAL C(sp®)—H &b e
B 12 TsN: Z 5508 T AL C(sp®)—H Mt S Scheme 13 Iridium-catalyzed C(sp’)—H amination involving
Scheme 12 Iridium-catalyzed C(sp®)—H amination involving TrocN3 directed by oxime

TsNj3 directed by oxime

Chin. J. Org. Chem. 2023, 43,914~923 © 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences http://sioc-journal.cn/ 919



BIKE

ML T 2 M S SR = CE . 2019 4, AbAiTRA
Xt F A 19 S %&((Scheme 14, a)3k &R (Scheme 14,
DIFENEETER, EiE R T dE, SEHL T sReisg i~
fE AL B C(sp3)—H Al SRy B AR — 3R 2 e
18 T i) AR 25 a1 B 1) S A 3 TS B0 o

(a)
N
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// \\
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Scheme 14 Rhodium/iridium-catalyzed C(sp®>)—H amination
directed by pyridine

2021 4F, Chang PR ZHPOMRIE T 78 & BT,
TsN3 ARERTE, 8-Z BT A 1) C(sp’)—H L%
N(Scheme 15). JEIT AT 8- FEMEMR XA T 71 2L 1)
P, AT A 2 57 5 BRI 45 15 B AR D9
TR, Al S R4 B AR ORER T, A 3 4
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up to 80% yield

72% TsHN 59%
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N |
Me’ H N
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B 15 MRG0 B AL C(sp®)—H &t S
Scheme 15 Ni-catalyzed C(sp’)—H amination directed by
quinoline-amide
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30 examples
up to 89% yield
Selected examples
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Scheme 16 Iridium-catalyzed C(sp*)—H amination promoted
by pyridine-amide
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FI[Cp*Rh(CH;CN)3](SbFe), 1E 9t AL, PhI(OAc), 1F Ny
LA NsNH, J 4745 i PhI=NNs ZERiK. 7E#H K
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Selected examples
® ® ®
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N N o N
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75% 67% 81%

B 17 AbnE S [ AL C(sp®)—H b S
Scheme 17 Rhodium-catalyzed C(sp®)—H amination directed
by pyridine
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2021 4F, ZEXARAEDME A — WL A 0 R AL SR
W, SE I 51 NA [ B 5 Tk 1) A 0o il i AR . i e
B, FEFPEREMEAFIRIAE T, DUBT 0 X 3k £ A
o L R SE I T T o-Z EERE 1) G K(Scheme 18).
(R)-Rh 1 (5 mol%)
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>l AgPF4 (25 mol%) >é\
SN+ PhI=NNs e N

o 2-FCgH,COOH (15 mol%) g
Ar/\ﬁ W

PhCI, 10 °C, 72 h Ar
H NHNs

24 examples
up to 72% yield
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i (R)-Rh1
R = OTIPS

©\/l\;’\NHNs
50%, 92% ee

m m
F NHNs Me NHNs

48%, 87% ee 68%, 90% ee

B 18 [k (R AL AT AR C(sp®)—H AL
Scheme 18 Rhodium-catalyzed asymmetric C(sp*)—H amina-

tion directed by oxime
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Scheme 19 Rhodium-catalyzed C(sp®)—H amination directed
by pyrazole-amide
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Scheme 20 Palladium-catalyzed C(sp*)—H amination directed
by oxime
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Scheme 21 Rhodium-catalyzed C(sp®)—H amination directed
by pyridine
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Scheme 22 Rhodium-catalyzed C(sp?)—H amination directed
by pyridine with anthranils
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Scheme 23 Cobalt-catalyzed C(sp®)—H amination directed by
thioamide involving anthranils

5 IL.\-—I:I %Eé

MRS, HT TR R, S ESE S 3w
B E R ARIE AT RCAL, ITE A C(sp®)—H KM
C—N B AEH A A BURERS. M C(sp®)—H (1285
KE, 1°C(sp®)—H #. 2°C(sp>)—H £ F1 3°C(sp’)—H %t
I Ak I AR AT TSI, 3 ) 2R RS B 1 O 1) A
M, C(sp)—H #3E M XF — A 1°C(sp’) —H >
2°C(sp’)—H, HHic s f 1°C—H 8tk [ v 1411

Chin. J. Org. Chem. 2023, 43,914~923



Chinese Journal of Organic Chemistry

TR L. Balk. wEmk. it A AR ARG S S SR AR 1%
A - B A s N R AT B T OB A BhPE . R
b, RSN BR 7 3 R e T ) SR R
ST T USRI 75 & S A E A i S 2,
AR AR EER BT, B, BERTRRE
WAVE TR JE, Hh —AREEE . SR EY. bt
S fi Tl AN 1T P T 45 i A AR 59 1 s T N 9 5 T
TSNP g e, AR TT R R 7 20 M B m R i Ak Ak
PN B KR TR S R B S PR, Ak, TEIX — 4,
o, REH N . &5 E)E, FIHBEN SR
AT EMT D, RBET BRI & Bk R
KL C(spd)—H Fetb i, HHEANEIFHAK C—H
B E RE A S N AR R B R A, B EEW
B AR, BATRERRIET Csp’)—H BAZMA
SN AT AR AL FRIE B AR 52, HAE R J K IRF= )
3T CA R o T b N A R, BT R R E

5t

References

[1] Ricci, A. Amino Group Chemistry: From Synthesis to the Life Sci-
ences, Wiley-VCH, Weinheim, 2008.

[2] (a) Zhao, J.; Zhang, Q. Acta Chim. Sinica 2015, 73, 1235 (in Chi-
nese).
(RA &8k, TKTT, IR, 2015, 73, 1235.)
(b) Li, J.; Zhang, Y. Nat. Rev. Chem. 2022, 6, 303.
(c) Ma, J.-L.; Zhou, X.-M.; Guo, P.-H.; Cheng, H.-C.; Ji, H.-B.
Chin. J. Chem. 2022, 40, 1204.
(d) Saranya, P. V.; Neetha, M.; Philip, R. M. Tetrahedron 2022, 104,
132582.
(e) Hwang, H.; Kim, J.; Jeong, J.; Chang, S. J. Am. Chem. Soc.
2014, 136, 10770.

[3] (a) Davies, H. M. L.; Manning, J. R. Nature 2008, 451, 417.
(b) Davies, H. M. L.; Liao, K.-B. Nat. Rev. Chem. 2019, 3, 347.
(¢) Du, B.; Chan, C.-M.; Au, C.-M.; Yu, W.-Y. Acc. Chem. Res.
2022, 55,2123.
(d) Liang, H.; Wang, J. Chem.-Eur. J. 2022, 28, €202202461.

[4] For review: (a) Godula, K.; Sames, D. Science 2006, 312, 67.
(b) Dick, A. R.; Sanford, M. S. Tetrahedron 2006, 62, 2439.
(c) Zalatan, D. N.; Du Bois, J. Top. Curr. Chem. 2010, 292, 347.
(d) Driver, T. G. Org. Biomol. Chem. 2010, 8, 3831.
For leading references: (e) Zhang, S.-Y.; He, G.; Nack, W. A.; Zhao,
Y.; Li, Q.; Chen, G. J. Am. Chem. Soc. 2013, 135, 2124.
() He, J.; Wasa, M.; Chan, K. S. L.; Yu, J.-Q. J. Am. Chem. Soc.
2013, 735, 3387.
(g) Zhang, S.-Y.; Li, Q.; He, G; Nack, W. A.; Chen, G. J. Am.

Chin. J. Org. Chem. 2023, 43,914~923

[10]
(1]
[12]
[13]

[14]
[15]

[16]
[17]
[18]

[19]
[20]

[21]
[22]
[23]
[24]
[25]
[26]
[27]

[28]

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

REVIEW
Chem. Soc. 2013, 135, 12135.

(h) Shan, G.; Yang, X.; Zong, Y.; Rao, Y. Angew. Chem., Int. Ed.
2013, 52, 13606.

(1) Chen, K.; Hu, F.; Zhang, S.-Q.; Shi, B.-F. Chem. Sci. 2013, 4,
3906.

(j) Rodriguez, N.; Romero-Revilla, J. A.; Fernandez-Ibafiez, M. A
Carretero, J. C. Chem. Sci. 2013, 4, 175.

(k) Aihara, Y.; Chatani, N. J. Am. Chem. Soc. 2014, 136, 898.

() Wu, X.; Zhao, Y.; Ge, H. J. Am. Chem. Soc. 2014, 136, 1789
Wang, H.; Tang, G; Li, X. Angew. Chem., Int. Ed. 2015, 54, 13049.
Dong, Y.; Chen, J.; Xu, H. Chem. Commun. 2018, 54, 11096.
Antien, K.; Geraci, A.; Parmentier, M.; Baudoin, O. Angew. Chem.,
Int. Ed. 2021, 60, 229438.

Barsu, N.; Rahman, M. A.; Sen, M.; Sundararaju, B. Chem.-Eur. J.
2016, 22, 9135.

Fukagawa, S.; Kojima, M.; Yoshino, T.; Matsunaga, S. Angew.
Chem., Int. Ed. 2019, 58, 18154.

Kato, Y.; Lin, L.; Kojima, M.; Yoshino, T.; Matsunaga, S. ACS
Catal. 2021, 11,4271.

Tan, P. W.; Mak, A. M.; Sullivan, M. B.; Dixon, D. J.; Seayad, J.
Angew. Chem., Int. Ed. 2017, 56, 16550.

Fukagawa, S.; Kato, Y.; Tanaka, R.; Kojima, M.; Yoshino, T
Matsunaga, S. Angew. Chem., Int. Ed. 2019, 58, 1153.

Sekine, D.; Ikeda, K.; Fukagawa, S.; Kojima, M.; Yoshino, T,
Matsunaga, S. Organometallics 2019, 38, 3921.

Shi, H.; Dixon, D. J. Chem. Sci. 2019, 10, 3733.

Mahato, S. K.; Ohara, N.; Khake, S. M.; Chatani, N. I. ACS Catal.
2021, /1, 7126.

Du, B.; Ouyang, Y.; Chen, Q.; Yu, W.-Y. J. Am. Chem. Soc. 2021,
143, 14962

Kang, T.; Kim, Y.; Lee, D.; Wang, Z.; Chang, S. J. Am. Chem. Soc.
2014, 136, 4141.

Zhang, T.; Hu, X.; Dong, X.; Li, G; Lu, H. Org. Lett. 2018, 20,
6260.

Han, J.-L.; Qin, Y.; Zhao, D. ACS Catal. 2019, 9, 6020.

Kim, Y. B.; Won, J.; Lee, J.; Kim, J.; Zhou, B.; Park, J.-W.; Baik,
M.-H.; Chang, S. ACS Catal. 2021, 11, 3067.

Xiao, X.; Hou, C.; Zhang, Z.; Ke, Z.; Lan, J.; Jiang, H.; Zeng, W.
Angew. Chem., Int. Ed. 2016, 55, 11897.

Huang, X.; Wang, Y.; Lan, J.; You, J. Angew. Chem., Int. Ed. 2015,
54,9404.

Liu, B.; Xie, P.; Zhao, J.; Wang, J.; Wang, M.; Jiang, Y.; Chang, J.;
Li, X. Angew. Chem., Int. Ed. 2021, 60, 8396.

Wang, Y.; Liu, H.; Li, B.; Wang, B. Adv. Synth. Catal. 2019, 361,
1564.

Thu, H.-Y.; Yu, W.-Y.; Che, C.-M. J. Am. Chem. Soc. 2006, 128,
9048.

Yu, S.; Tang, G;; Li, Y.; Zhou, X.; Lan, Y.; Li, X. Angew. Chem., Int.
Ed. 2016, 55, 8696.

Tang, C.; Zou, M.; Liu, J.; Wen, X.; Sun, X.; Zhang, Y.; Jiao, N.
Chem.-Eur. J. 2016, 22, 11165.

Liu, R.-H.; Shan, Q.-C.; Hu, X.-H.; Loh, T.-P. Chem. Commun.
2019, 55, 5519.

(Zhao, C.)

http://sioc-journal.cn/ 923




<<
  /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 600
  /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 600
  /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 <>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


