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Synthesis of 6-Amino-purine Derivatives Catalyzed by Polyethylene
Glycol4ggo-Dicationic Acidic lonic Liquid
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(School of Biological and Chemical Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003)

Sun, Leilei

Abstract A series of 6-amino-purine derivatives were synthesized from 4,6-dichloro-5-pyrimidine via three step reactions:
N-alkylation, cyclization and N-alkylation of purine. All the reactions were catalyzed by the polyethylene glycol;go-dicationic
acidic ionic liquid (PEGgpo-DAIL). Compared to other synthetic methods, this method not only enhanced the yield, but also
avoided the hydrolysis of the chloride to the hydroxyl group during the cyclization. The product can be isolated easily and the

catalytic system can be recycled and reused for subsequent reactions.
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WEISAT A ) A5 O VERIE AT IR 22, RN FH 1) A
B AR Z, CIREMA PdPhP)Y, LHLRY, =
2 (Phy),PdCL, B{[(2-furyl);P1Pd 254 @ H WAL &
W S IR = 2 /POCLY, BRIERETY), Cs,CO,MY,
PPA/POCI! 45 (XS 7 v A7 A6 — 5 I B sk, %
PSR HARE S DI AT 250 K B R N
AESERRATISE . B A AT B ) IR e T 2T
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(PEG000-DAIL) 124 S BEFIEAL A, BL 4,6- - 5(-5-2 A&
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Scheme 1

B FuF, BRAIRES AT LA RN AR, E S T
HEALHLEE B AL AR AR TR, 20 gl =R AR K5
W, W IR %2, fEXmE e bR ST R Tk
fEARIL 4 A7 508 5 2 LRI, R Reiers Rl i i tb &
YRk, BRARELR R, A s N AR B, oA
ki 2, ALRERS 5 & JURHIE AL S I 7, TR
e3P L MENE b2 FE I T, BY OKWEIE B H L 25 %
B, A3 4 {7 SURFAE S B e, IR b s o i e s 2
MBI R R B, A8 RO ) B A 1 g ) AT

PL 4,6- " 50-5- G FEME e 55 GUR NG 1 SN k45, Al
ST n(4,6- S-S5 IEMENE) L aC AR =1 1 1.2 A,
IO AL FI(PEG 000-DAIL . #¢ HCI F1 Et;N) I
IR, LEEFIRIRN 6 h, He 5 mA kb
1B, 25582 AN [ A7) B S0 ST H ARk & IR 1 5%
M, 25 R 1.

TR T L, RNV AR R ORI, R
NABER AT, ST 3 FOANFE IR, M RIEA
R, LA RO A 2R K, JF HAE — el W
(Dose<<5. 0 mL), BEEMEAFIHEMIM, HEsLE
YIRS & 2k 7.0 mL &, W H LAY
WD, Hh PEGg00-DAIL FRIHEAL 8O- e, 76 m
A 5.0 mL PEG-DAIL Itf, 1b&4 2.3 Bl 89%;
MW HCl 1 EGN B, HEsA Y @ BeE o 5y
79%F1 63%. 48, A8 PEG,000-DAIL MU 5 [ AK.
A, ERUAF S A AR R RT3 e L ik
TR, AMUTCTE 4, i B s, Mk, 6
SEAH ] PEGo00-DAIL 4L 4,6 5-5- JEMENE 1) 4 fr
N-BEdeAb by, HILHELL 5.0 mL b

Chin. J. Org. Chem. 2012, 32, 1880~1887

R ARSI TR BN 5
Table 1 Effect of different catalyst and its dose on the reaction

Entry Catalyst Dose/mL Yield of 2.3/%
1 0 0
2 1.0 49
3 PEGe-DAIL 5 61
4 (6 mol/L) 5.0 89
5 7.0 72
6 0 0
7 ‘ 1.0 47
8 #HCI 3.0 65
9 (36%~38%) 5.0 79
10 7.0 68
11 0 0
12 1.0 32
13 Et;N 3.0 47
14 5.0 63
15 7.0 55

12 BEFERRBAENEK 6-8-8,9-ZERIER
ety lEA

1 4,5- 2 HE-6- A MERE LAY i 6-50-8,9- —HUAR
WAL I, AL TR A e S N IR OB, S Y
H AL BEANTEAT 1T 3 B0 6 AV IR SR AR 1T 2E A 6-F 3
WAL Y. Ak, IR FE IR RIRAE A, RYER
AT, RBPILTT G, It 72 miEd, 2t
VE R SRR SE A MO, R R Rt £, FFES T
1, BARILEZAE T, IR, (AL T S A s th
HIRK .

DL 4-X SRR -5- 2 2E-6- e (2.3) 5 4R %
P 6-50-8- FHE-9- A HEENA (3.3) M, #5E n(2.3) -
n(LIR)=1 13 A, IAAFETEAF(PEG g00-DAIL
1 PPA/POCL, it PPA H1 POCL; [KIARFHARLE), ¥ —
2K 30.0 mL, [FIAHE R e R 4 h, e &4 mE
FARAE, 2 S RIEAL TR AL X AR A e 1)
R, 45 RYIER 2.

R AR E R R )

Table 2 Effect of different catalyst and its dose on the reaction

© 2012 Chinese Chemical Society & SIOC, CAS

Entry Catalyst Dose/mL  Yield of 3.3/%
1 1.0 46
2 3.0 61
3 PEGio-DAIL 5 g 7
4 (6 mol/L) 7.0 85
5 9.0 71
6 1.0 12
7 3.0 19
8 PPA/POCI; 5.0 26
9 7.0 34
10 9.0 25
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M 2 HEAR R4, PEG00-DAIL F1 PPA/POCI;
Fh AL B AU AL B R 6-50-8,9- BRI Ak &4,
{HIEPE R EN Z AR, M H PEG 000-DAIL fH4L
RNV, BEAE AR 2 s a PRt e 2z 5
m, HSILH RN 7.0 mL i, 4664 3.3 HICRIA F 5
KAH 85%; il [Tl PPA/POCI AE AL I, HlleR e
A 34%. VR FEER N 34k (e PPA/POCH,
VEMEALTII, J A& 28 Hp 25 LK AL B4 9 BT s
TR FIRE |, 18 ARSI AR s W AEAS S N BRI, 5
AN G AL B I R e JE KRR POCT, S5 ek Hs 25 41,
Ry 58 AV HG - IMNVK K IR A Y008 RE Rt Ay, HL
BN VRS B Sy bt 45 5 T BUE 6 ALIFE
KRR EE, TAEH] PEG 000-DAIL fHEAY S WY IR I W] 3
Yo L, #% T PEG000-DAIL 1 5N I HHEAL 7).
1.3 BUAFIHAEXER 6-RERRIEIS LSRN

DL 6-5-8- F JE-9- R BLIEne 0 SIS HEAT N-Fi bR
IR, EFE 4 ORI IR A OE T e 2R %
JHe RN AL ND), LB, JsURMAC LG e Al
J5 R s N ) AN A B R AE R AT, AN SR
PEG 000-DAIL 118, LA HARA YIRS 25 S2hn T,
AR T FH X SO PR R, &5 R LR 3.

£3 AL H TR VI R0
Table 3  Effect of the dose of catalyst on the reaction

Entry Dose/mL Yield/%
4.1 4.2 4.3 4.4
1 0 0 0 0 0
2 1.0 58 49 52 37
3 2.0 73 66 70 59
4 3.0 91 85 88 87
5 4.0 84 70 63 65

M 3 PSR nT L 2R R AR,
PR 149 S I TR) P B R AR SEREAT, Tt M N R AL
FRBE N, 7E— 2 Y N O AARBUN T 3.0 mL),
H bRtk A W R AL Bl 2 38N, (U 2 I A Ak 77
AR 4 mL B, HARMEAEYIBCREE. k&9 6-1
HE G0 -8- L -0 R BL A (4. ) 1K B, M AL A
PEG000-DAIL )5 1 1.0 mL #4503 3.0 mL i, ke
H1 58%INE] 91%, 1M1 4{Ak7] PEG 00-DAIL [HI N
4.0 mL I, SRR 84%, kAL 3.0 mL
H.

1.4 FELBRET PEGoo-DAIL E_BREFHRAE

TV A A e R P R 1 2 D AR T %
TIARRER AR LFGIAALH (1) — A EZ R bR, SER T =
TS — AT U PAT” PRI Th REAL B8P,
REAE ST il AR S N, AR I AH 20 257 1 ekt fiE b
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SN =43 B R AR R, DR AR L B AR i B v A 3
PG A AL M IR R ) R R0 2. T
PEG 000-DAIL 7F il N850 5 — HIORTE A, Rtk
P52 TAEA RIS & ARG T 5 I Ja e —
AP, YRV SEEE G BRI 0 CHY, 433
JE AR BB PRI RN 1.52%; 4V 5¢ B BRI
WEH 25 CHE, 40 8 5 43 20 38 7k I Hik & o0
4.88%; SN SEHE R FEIGIHL B S0 CIN, 73R 2
BRI 9.57%. 4N, BEIRIICES TR ik
Jei, FF N WA R s NN, 45 200 B AR &4
WCRARZEAE 2.0%2 N, BIEALFIPE BEAR R FA 2.
1.5 BirLEMRINEEMN

M2 4 AT5, 6-FEBEIR IS AT A M AT R 4F
TR, b &4 4.25, 4.27, 4.28, 4.29, 4.30, 431
s O A R B AT R AP AR BOR, (A 4.3, 4.7,
4.18, 4.25,4.27, 4.28, 4.29, 4.34, 4.35 X KIGFF A B 4F
IR, th&W) 4.13, 4.15, 4.23, 425, 4.26, 4.27,
4.28, 429, 4.31, 4.32 X A ORERE A R0 # BCR.
AL AR R T DU IR, $04T =5 S 4k & 00E
PR T A FEE M &4, DO =5 RS2 —A
R AP PERE AL DL ERFFTGS R T vk & sl i 43
FRIERS R E P A S AT IS RIS, H— S
A

2 %t

AT L 4,6- - 5(-5- 2 FE M IE IR J5URL
ZEILWERE 4 [ 10 N-eRA0 O 46 6 S AT 6 47 ()
N-FesA N A i— R 51 6,8,9- = HURIESATAEY). il
U IR TR TIRIE T TSI
gik, FERARR I L E H s e S i sis e, =
LA NI L PEG 000-DAIL A HEALFIEAT, S5 IV A
B, H G, Ja ab B 5, i HAERS X (i
PCFUREATAT R IR AT, D A S AT A ) R A
T AMRGF 5 .

3 ZRAH
31 E5IRA

Yansco AU AL CRET AT AR ), S
RY-51), WETFRIRIE; = HPRAMr A i mis s
IER), TS ZF-D); e AR g (S n T BT XA
), 245 DF-101B); ez RAX(Ed ) va e as ),
%145 RE52-3) Bruker-Avance DPX 400 MHz %Y {% i S
X (#EE Bruker 2w, Wir TMS, ¥ 7] DMSO-d);
PE-2400 7t # HEI T (3EE Perkin-Elmer A A]);
6110 A it (3£ [ Agilent Aw)). 22 WX T
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Table 4 Antibacterial activity of compounds

Inhibition zone/mm

Inhibition zone/mm

Compd. : : Compd. : :
S. aureus E. coli C. albicans S. aureus E. coli C. albicans

Blank 6 6 6 4.18 7 9 7
4.1 7 7 6 4.19 6 7 7
4.2 7 7 8 4.20 6 8 7
4.3 8 9 7 4.21 8 8 7
4.4 7 8 7 4.22 8 8 8
4.5 7 7 8 4.23 8 8 9
4.6 7 6 7 4.24 8 8 7
4.7 7 9 6 4.25 9 9 9
4.8 7 7 6 4.26 7 7 9
4.9 8 7 7 4.27 9 9 9
4.10 7 7 8 4.28 9 9 9
411 6 8 7 4.29 9 9 9
4.12 6 7 6 4.30 9 7 8
413 7 7 9 4.31 9 8 9
4.14 8 7 7 4.32 7 8 9
4.15 7 8 9 4.33 8 8 7
4.16 6 6 7 4.34 8 9 8
4.17 6 6 8 4.35 8 9 8

B WAA (PEG 000-DAIL) $% SCRR[ 13111 77 7% H i, Ho 4
OIS kil RS EE A 6.0 mol/L. L&
I A o b2k
3.2 A E
32,1 4,5-—RHK-6-FEmAS ) 695 A,

¥ 4,6- 5(-5-FFEMEIE(1.63 g, 10.0 mmol), AN
JIg s e 58 77 16(12.0 mmol), PEGp0-DAIL (5.0 mL)F/l
LIE30.0 mLY A KPR, FERVORT T I HE
I 6 h, TLC [(LIRLTHER) @ V(A ED =1 118REE SN
2R R R, RIVESHR. R LER Ol AHE
FRGER RPN 15 mL & 85 F/KBEFE 15 min, S8 )5 15
IR 30.0 mL LR MR, 45 C FHGEIPIK, &
HAHUAH, 5.0 g ToKBRIRAN T4, R4 1R 2158
Ja 133 4,5- 2 H-6-FENEAL SR S, 5.0 mL (1)
CPEE LS AT RIAG, R A G E T BT A
. ABUR KAIAE 55 C R 280K 2 [ R 1
BT WA PEG 00-DAIL. FTfSAL SR AL .

4RI IE-5-F FE-6-FWEmE (2.1): ALk, =
91%. m.p. 178~179 ‘C; 'H NMR (DMSO-d, 400 MHz)
5: 5.46 (s, 2H), 7.87 (s, 1H), 7.02~7.71 (m, 5H), 8.61 (s,
1H); MS (ESI) m/z: 221.7 (M+H"). Anal. caled for
C1oHoCINy: C 54.35, H 4. 05, N 25.45; found C 54.43, H
4.11,N 25.39.

4R EIE-5-E O -6- W NE (2.2): T ALEME, =
93%. m.p. 168~169 ‘C; 'H NMR (DMSO-ds, 400 MHz)
5: 5.10 (s, 2H), 4.63 (d, J=4.8 Hz, 2H), 7.25 (s, 1H),

Chin. J. Org. Chem. 2012, 32, 1880~1887
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7.25~7.33 (m, 4H), 7.74 (s, 1H); MS (ESI) m/z: 235.7
(M+H+). Anal. calcd for C;1H;;CINy: C 56.42, H4. 64, N
23.94; found C 56.30, H 4.72, N 23.87

45 R IE I -5- - 6- G (2.3): 1 (4 [ 4,
F= % 89%. m.p. 202~203 ‘C; 'H NMR (DMSO-d;, 400
MHz) : 6.64 (s, 2H), 7.89 (s, 1H), 7.37~7.89 (m, 5H),
9.05 (s, 1H); MS (ESI) m/z: 255.1 (M+H"). Anal. calcd
for C1oHsCLLN,: C 46.97, H 3.25, N 21.83; found C 47.08,
H 3.16, N 21.96.

4-X F A R ORI S 0 -5- B i -6- M IE (2.4): AR
[AA, 722 90%. m.p. 207~208 ‘C; "H NMR (DMSO-d,
400 MHz) d: 3.74 (s, 3H), 5.36 (s, 2H), 7.80 (s, 1H),
6.91~7.56 (m, 4H), 8.49 (s, 1H); MS (ESI) m/z: 251.7 (M
+H+). Anal. calced for C;H;;CIN4O: C 52. 62, H4. 56, N
22.27; found C 52. 70, H 4. 42, N 22. 35.

322 6-3.-8,9- —EAXZUALAM 6 A AR,

¥ 4,5- 5 H-6- I IE LA Y)(5.0 mmol), LIREL
=9 LR (15.0 mmol), PEG gp-DAIL (7.0 mL)F1 - F 2K
(30.0 mLY I NI, (A1 T 434k )Y 4 h, TLC
(NI ZBE) © VIPED) =1 11REE N 2 J5R) 500 2k,
SN S A R NVAR RS AR R KR, BT
WiAR)ZH 20.0 mL 478 ZERINHA 55 CIFEE IR (5 +
WARIEDKD), &9 L8 LA H2K, IR 28 7145
FURBBUA, TN 10.0 mL A7 BT UKok FHEdE 2
h, 133 6-3-8,9- —HUAREMAL S A, SREH 5.0
mL ZREE LG R, RN E Y E T s T
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6- 4 -8- F L -9-JR LI 04 (3.1): 1 (0 ] 44, 77 %
87%. m.p. 164~165 °‘C; "H NMR (DMSO-d;, 400 MHz)
5: 2.52 (s, 3H), 7.620~7.62 (m, 5H), 8.67 (s, 1H); MS
(ESI) m/z: 245.7 (M+H"). Anal. caled for C;,HyCINy: C
58.82, H 3.65, N 22.99; found C 58.91, H 3.71, N 22.90.

6- A -8- F L -9- "R AL i g (3.2): (1t [l 44, ;=%
87%. m.p. 126~127 “C; '"H NMR (DMSO-ds, 400 MHz)
5: 2.59 (s, 3H), 5.53 (s, 2H), 7.23~7.36 (m, 5H), 8.73 (s,
1H); MS (ESI) m/z: 259.7 (M+H"). Anal. caled for
C3H,CINg: C 60.26, H 4.43, N 21.51; found C 60.35, H
4.29,N 21.66.

6-5-8- FH L9 50f SURKENEIS (3.3): A fflfA, F=%
85%. m.p. 209~211 ‘C; 'H NMR (DMSO-d;, 400 MHz)
5: 2.53 (s, 3H), 7.67~7.75 (m, 4H), 8.68 (s, 1H); MS
(ESI) m/z: 280.1 (M+H"). Anal. calcd for C;,HsCLLN,: C
51.55, H2.97,N 20.21; found C 51.64, H 2.89, N 20.07.

6- 5 -8- {1 -9 0] A A FE R IEENA (3.4): 1 EA [l 4k,
F7 % 88%. m.p. 219~221 'C; 'H NMR (DMSO-dg, 400
MHz) d: 2.51 (s, 3H), 3.86 (s, 3H), 7.16~7.53 (m, 4H),
8.62 (s, 1H); MS (ESI) m/z: 275.7 (M+H"). Anal. calcd
for CisH;CIN,O: C 58.99, H 4.15, N 21.82; found C
58.84, H 4.04,N 21.91.

6-4-8- — 5 F L -9- 2K LN (3.5): (A fdl ik, F=%
81%. m.p. 91~92 °C; '"H NMR (DMSO-ds, 400 MHz) §:
7.54~7.62 (m, 5H), 8.12 (s, 1H); MS (ESI) m/z: 299.7
(M+H"). Anal. caled for C,,HsCIFsN,: C 48.31, H 1.95,
N 18.61; found C 48.26, H 2.03, N 18.76.

6-5-8- — g I HE-9- "R EEEIS (3.6): (A lfl 4, F=%
89%. m.p. 87~88 ‘C; 'H NMR (DMSO-ds, 400 MHz) ¢:
5.63 (s, 2H), 7.14~7.33 (m, 5H), 9.00 (s, 1H); MS (ESI)
m/z: 313.7 M-+H"). Anal. caled for C;3HsCIF;N,: C
49.85, H 2.65, N 18.04; found C 49.94, H 2.58, N 17.92.

6- 5 -8- — i FF -9 X0 U AR R MG 4 (3.7): 1 A [l 44,
P E 84%. m.p. 100~101 'C; 'H NMR (DMSO-d;, 400
MHz) §: 7.62~8.16 (m, 4H), 8.92 (s, 1H); MS (ESI) m/z:
333.1 (M+H+). Anal. calcd for C,HsCLL,F;N,: C 43.36, H
1.57, N 16.71; found C 43.27, H 1.51, N 16.82.

323 6-RIABK RS 6B A,

FAMRYT, K 6-FESATEY(1.0 mmol), AR
(1) Fig 5 Jie 5 75 75 ¢ (1.2 mmol), PEG00-DAIL (3.0 mL)F1
LBE25.0 mL)MAJNIfEH, [BlIRHHE Y. 6 h, TLC
(M LFRLTR) © VOB =1 © 2R B SN 48 JrOoR) 5 7
&, RMVEWR. L2 LR ORE, f758 2% 5 )G Mk
AR R TINAN 15.0 mL 2585 77K 3+ 30 min, i JE4TH

1884 http://sioc-journal.cn/
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(1 B AT 2 H ARSI, SRJE ] 5.0 mL HIEEE
gimfARas, ANAEE TS TR T
JEW T 55 °C R U Hs 75 B K g3 [RDIR M S A
PEG00-DAIL. b &R k.

6- | A IE-8- FHIE-9- R I (4.1): (Al ik, 7=
# 91%. m.p. 130~131 C; 'H NMR (DMSO-d,, 400
MHz) d: 0.92 (t, J=6.0 Hz, 3H), 1.32~1.8 (m, 2H),
1.57~1.61 (m, 2H), 2.41 (s, 3H), 3.46~3.48 (m, 2H),
7.51~7.62 (m, 5H), 7.74 (s, 1H), 8.10 (s, 1H); MS (ESI)
m/z: 281.7 (M+H"). Anal. caled for C;¢H;sNs: C 68.15, H
6.76, N 23.78; found C 68.30, H 6.81, N 24.89.

6- A KL FE-8- F -9 RIS (4.2): (Al fA, 7=
% 85%. m.p. 111~112 C; '"H NMR (DMSO-ds, 400
MHz) 8: 2.44 (s, 3H), 7.01~8.00 (m, 10H), 8.31 (s, 1H),
9.89 (s, 1H); MS (ESI) m/z: 301.6 (M+H"). Anal. calcd
for CsH;sNs: C 71.88, H 5.11, N 23.33; found C 71.74, H
5.02, N 23.24.

6- R AL IE-8- F L9 R LIS (4.3): (I (Al fk, 7=
% 88%. m.p. 118~119 C; '"H NMR (DMSO-ds, 400
MHz) 8: 2.44 (s, 3H), 4.72 (s, 2H), 7.22~7.62 (m, 10H),
8.10 (s, 1H), 8.35 (s, 1H); MS (ESI) m/z: 315.6 (M+H").
Anal. calcd for C;oH7Ns: C 72.25, H 5.48, N 22.09; found
C 72.36, H 5.43, N 22.21.

6- X F A L R L 1 S -8- F L -9- K JLIZE S (4.4): [
K, 7% 87%. m.p. 130~131 C; '"H NMR (DMSO-
ds, 400 MHz) 6: 2.42 (s, 3H), 3.75 (s, 3H), 6.91~7.84 (m,
9H), 8.24 (s, 1H), 9.74 (s, 1H); MS (ESI) m/z: 332.1 (M+
H"). Anal. calcd for C;oH;;NsO: C 68.72, H 5.11, N 21.18;
found C 68.87, H 5.17, N 21.13.

6-WRHE 5E-8- F HE-9- AL NS (4.5): (AL, f=2
92%. m.p. 119~120 °‘C; '"H NMR (DMSO-d;, 400 MHz)
8: 1.60 (s, 4H), 1.69 (s, 2H), 2.40 (s, 3H), 4.22 (s, 4H),
7.49~7.62 (m, 5H) 8.11 (s, 1H); MS (ESI) m/z: 294.1
(M+H+). Anal. caled for C;7HoNs: C 69.72, H 6.46, N
23.73; found C 69.60, H 6.53, N 23.87.

6- | LA IL-8- F -9 LIS (4.6): 1Al {A, 7=
# 92%. m.p. 77~78 ‘C; '"H NMR (DMSO-d,, 400 MHz)
8: 0.90 (t, J=8.0 Hz, 3H), 1.31~1.36 (m, 2H), 1.53~1.60
(m, 2H), 2.42 (s, 3H), 3.46 (s, 2H), 5.36 (s, 2H), 7.18~
7.35 (m, 5H), 7.64 (s, 1H), 8.18 (s, 1H); MS (ESI) m/z:
296.2 (M+H"). Anal. caled for C;H,Ns: C 69.00, H
7.22, N 23.55; found C 69.13, H 7.17, N 23.71.

6- AR FEE FE-8- FH -9 R I (4.7): (I talil ik, 7=
K 82%. m.p. 99~101 ‘C; 'H NMR (DMSO-d,, 400 MHz)
8: 2.43 (s, 3H), 5.45 (s, 2H), 7.02~7.96 (m, 10H), 8.39 (s,
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1H), 9.89 (s, 1H); MS (ESI) m/z: 316.1 (M~+H"). Anal.
calcd for C;oH;7Ns: C 72.12, H 5.36, N 22.39; found C
72.36, H 5.43, N 22.21.

6-" AL HL-8- F L -9 IS (4.8): (1Al K, 7=
% 88%. m.p. 127~129 ‘C; 'H NMR (DMSO-ds, 400
MHz) 6: 2.44 (s, 3H), 4.70 (s, 2H), 5.37 (s, 2H), 7.20~
7.36 (m, 10H), 8.18 (s, 1H), 8.25 (s, 1H); MS (ESI) m/z:
330.1 (M+H"). Anal. caled for CoHsNs: C 72.76, H
5.89, N 21.34; found C 72.93, H 5.81, N 21.26.

6- %] F 48 6 TR L S k- 8- T -0 L4 (4.9):
AR, 77 84%. m.p. 132~134 °C; '"H NMR (DMSO-
ds, 400 MHz) 6: 2.43 (s, 3H), 3.74 (s, 3H), 5.43 (s, 2H),
6.90~7.82 (m, 9H), 8.32 (s, 1H), 9.65 (s, 1H); MS (ESI)
m/z: 346.1 (M+H"). Anal. caled for C,0HoNsO: C 69.71,
H 5.49, N 20.13; found C 69.55, H 5.54, N 20.28.

6- IR WE -8~ F BE-9- R LIS (4.10): [ (Ll 44, 7=
% 89%. m.p. 102~104 ‘C; 'H NMR (DMSO-d,, 400
MHz) §: 1.58 (s, 4H), 1.67 (s, 2H), 2.43 (s, 3H), 5.38 (s,
2H), 7.18~7.35 (m, 5H), 8.19 (s, 1H); MS (ESI) m/z:
307.0 (M+H"). Anal. caled for C;sH,Ns: C 70.17, H
6.76, N 22.59; found C 70.33, H 6.89, N 22.78.

6- 1 B 8- 1 39} G R LIS (4.11): 11 €5 [
&, 77% 90%. m.p. 104~105 ‘C; 'H NMR (DMSO-dj,
400 MHz) 8: 0.91 (t, J=8.0 Hz, 3H), 1.32~1.37 (m, 2H),
1.57~1.60 (m, 2H), 2.42 (s, 3H), 3.48 (s, 2H), 7.57~7.68
(m, 4H), 7.77 (s, 1H), 8.11 (s, 1H); MS (ESI) m/z: 316.1
(M+H"). Anal. caled for C;¢HsNsCl: C 60.72, H 5.78, N
22.31; found C 60.85, H 5.74, N 22.18.

6- P 2 H-8- FH AL -9 50 U AR L (4.12): 1 €A ]
1A, 772 82%. m.p. 202~203 ‘C; '"H NMR (DMSO-dj,
400 MHz) 6: 2.43 (s, 3H), 7.02~7.99 (m, 9H), 8.32 (s,
1H), 9.91 (s, 1H); MS (ESI) m/z: 336.1 (M-++H"). Anal.
caled for CisH4NsCl: C 64.17, H 431, N 20.87; found C
64.38, H 4.20, N 20.86.

6- 1 2 -8~ FH -9 X Gl R L4 (4.13): [ (Al
1, 772 87%. m.p. 166~167 ‘C; '"H NMR (DMSO-dj,
400 MHz) 6: 2.43 (s, 3H), 4.72 (s, 2H), 7.21~7.68 (m,
9H), 8.11 (s, 1H), 8.38 (s, 1H); MS (ESI) m/z: 350.1 (M+
H"). Anal. calcd for C1oH ¢NsC: C 65.13, H 4.53, N 20.25;
found C 65.24, H 4.61, N 20.02.

6- %o P 4R ik 4%k G ik -8- P L -9- o) G S ik 1L v
(4.14): AWK, 7% 79%. m.p. 156~157 C; '"H NMR
(DMSO-d, 400 MHz) d: 2.42 (s, 3H), 3.75 (s, 3H), 6.91~
7.83 (m, 8H), 8.25 (s, 1H), 9.76 (s, 1H); MS (ESI) m/z:
366.1 (M+H"). Anal. caled for C,oH;sNsCIlO: C 62.24, H
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4.49, N 19.25; found C 62.38, H 4.41, N 19.14.

6-WRIE Jk-8- FF -9 0 GURHE NS4 (4.15): 1 E Al 44,
FEE 88%. mup. 151~152 C; 'H NMR (DMSO-d;, 400
MHz) d: 1.60 (s, 4H), 1.69 (s, 2H), 2.41 (s, 3H), 4.21 (s,
4H), 7.56~7.68 (m, 4H), 8.12 (s, 1H); MS (ESI) m/z:
327.2 (M+H"). Anal. calcd for C;;H;sNsCl: C 62.13, H
5.61, N 21.28; found C 62.29, H 5.53, N 21.36.

6- 1 L2 S -8- F -9 56F F 4 L K JLIEE NG (4.16): [
AR, 7% 93%. m.p. 78~79 ‘C; 'H NMR (DMSO-dj,
400 MHz) d: 0.91 (t, J=8.0 Hz, 3H), 1.32~1.37 (m, 2H),
1.57~1.60 (m, 2H), 2.38 (s, 3H), 3.48~3.51 (m, 2H),
3.85 (s, 3H), 7.11~7.43 (m, 4H), 7.70 (s, 1H), 8.08 (s,
1H); MS (ESI) m/z: 311.7 (M+H"). Anal. calcd for
CisH2NsO: C 65.32, H 6.87, N 22.57; found C 65.57, H
6.80, N 22.49.

6- R HE L -8- F BL -9 0} FH A JE DR BENEE N4 (4.17): [
@ 4K, P2 % 81%. mp. 158~160 ‘C; 'H NMR
(DMSO-ds, 400 MHz) o: 2.47 (s, 3H), 3.86 (s, 3H), 7.03~
7.98 (m, 9H), 8.31 (s, 1H), 9.96 (s, 1H); MS (ESI) m/z:
332.1 (M+H"). Anal. calcd for C;oH;-NsO: C 68.71, H
5.12, N 21.26; found C 68.87, H 5.17, N 21.13.

6715 L 2 ik -8- T -9 56 F A L K JLIEE NG (4.18): [
o 4K, 7% 86%. mp. 150~ 161 ‘C; 'H NMR
(DMSO-ds, 400 MHz) 8: 2.39 (s, 3H), 3.85 (s, 3H), 4.72 (s,
2H), 7.12~7.44 (m, 9H), 8.09 (s, 1H), 8.31 (s, 1H); MS
(ESI) m/z: 346.2 (M+H"). Anal. caled for C,0H;oNsO: C
69.35, H 5.42, N 20.37; found C 69.55, H 5.54, N 20.28.

6- X6 AR i R R 2 k-8 - F -9 o) F 4 B DR L REE iy
(4.19): AR, 772 82%. m.p. 109~110 'C; '"H NMR
(DMSO-dg, 400 MHz) 8: 2.45 (s, 3H), 3.75 (s, 3H), 3.86 (s,
3H), 6.91~7.84 (m, 8H), 8.23 (s, 1H), 9.71 (s, 1H); MS
(ESI) m/z: 362.1 (M—|—H+). Anal. caled for Cy0H oN5O,: C
66.35, H 5.35, N 19.52; found C 66.47, H 5.30, N 19.38.

6- IR WE -8 - ik -9- ) A LR AL IEE 14 (4.20): (14
WA, 772% 89%. m.p. 99~101 ‘C; 'H NMR (DMSO-dj,
400 MHz) 8: 1.60 (s, 4H), 1.69 (s, 2H), 2.37 (s, 3H), 3.85
(s, 3H), 4.21 (s, 4H), 7.11~7.42 (m, 4H), 8.10 (s, 1H); MS
(ESI) m/z: 324.1 (M+H"). Anal. caled for C;gH,;NsO: C
66.59, H 6.38, N 21.54; found C 66.85, H 6.55, N 21.66.

6- 1 FEEHE-8- G I L -9- SR FL IS (4.21): (€4 [
&, 7P7% 88%. m.p. 141~143 ‘C; 'H NMR (DMSO-d;,
400 MHz) d: 0.92 (t, J=6.0 Hz, 3H), 1.33~1.38 (m, 2H),
1.59~1.62 (m, 2H), 3.52~3.53 (m, 2H), 7.57~7.61 (m,
5H), 8.27 (s, 1H), 8.49 (s, 1H); MS (ESI) m/z: 335.2 (M+
H"). Anal. caled for C¢HNsF5: C 57.14, H 4.97, N 20.56;
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found C 57.31, H 4.81, N 20.88.

6- 2 B 8- — G5 T 9- R LIS (4.22): (1€ [
&, 7P2E 77%. m.p. 136~37 'C; "H NMR (DMSO-d;, 400
MHz) d: 6.98~7.97 (m, 10H), 8.45 (s, 1H), 10.43 (s, 1H);
MS (ESI) m/z: 357.1 (M+H"). Anal. caled for C;sH,-
NsFs: C 60.99, H 3.51, N 19.52; found C 60.85, H 3.40, N
19.71.

6~ B -8 — L T -9- R LT N4 (4.23): [ (AL [F]
&, P75 84%. m.p. 145~147 "C; '"H NMR (DMSO-dj,
400 MHz) J: 4.74 (s, 2H), 7.23~7.61 (m, 10H), 8.28 (s,
1H), 9.09 (s, 1H); MS (ESI) m/z: 369.0 (M~+H"). Anal.
calcd for C;oH 4NsF5: C 61.62, H 3.61, N 19.13; found C
61.79, H 3.82, N 18.96.

6- %o PP AR ik 4k G k-8 = G P L 20— % Rk 1
(4.24): AMGEAE, 7% 79%. m.p. 170~172 °C; '"H NMR
(DMSO-ds, 400 MHz) &: 3.77 (s, 3H), 6.95~7.81 (m, 9H),
8.38 (s, 1H), 10.30 (s, 1H); MS (ESI) m/z: 385.0 (M+H").
Anal. caled for C;oH 4sNsOF;: C 59.47, H 3.54, N 18.02;
found C 59.22, H 3.66, N 18.17.

6-WIRIE JE-8- — 6l FH -9 R LI (4.25): 11 (AL ] 44,
FZ R 85%. m.p. 148~150 'C; 'H NMR (DMSO-d;, 400
MHz) 6: 1.65~1.72 (m, 6H), 4.20~4.30 (m, 4H), 7.56~
7.62 (m, 5H), 8.26 (s, 1H); MS (ESI) m/z: 347.9 (M+H").
Anal. caled for C;H;(NsF;: C 58.52, H 4.71, N 20.22;
found C 58.79, H 4.64, N 20.16.

6- 1 B 8- — G5l T L -9- LIS (4.26): 11 €4 [F]
&, 7P7% 88%. m.p. 63~64 ‘C; 'H NMR (DMSO-ds, 400
MHz) d: 0.91 (t, J=8.0 Hz, 3H), 1.32~1.37 (m, 2H),
1.58~1.61 (m, 2H), 3.50~3.51 (m, 2H), 5.54 (s, 2H),
7.16~7.35 (m, 5H), 8.38 (s, 1H), 8.46 (s, 1H); MS (ESI)
m/z: 349.3 (M+H"). Anal. caled for C;;H;sF5Ns: C 58.56,
H 5.11, N 20.20; found C 58.45, H 5.19, N 20.05.

6- AL B AL -8- — G FF AL -0- S JLNZE NS (4.27): [ (AL [l
1, 772 74%. m.p. 134~135 ‘C; '"H NMR (DMSO-dj,
400 MHz) 6: 5.62 (s, 2H), 7.09~7.96 (m, 10H), 8.56 (s,
1H), 10.40 (s, 1H); MS (ESI) m/z: 371.1 (M+H"). Anal.
caled for CjoH 4F5Ns: C 61.94, H 3.74, N 18.71; found C
61.79, H 3.82, N 18.96.

6" AL B AL -8- — Gl FF 2L -0- S JLNZE NS (4.28): [ (AL [
1, 772 83%. m.p. 144~145 ‘C; '"H NMR (DMSO-dj,
400 MHz) 6: 4.72 (s, 2H), 5.55 (s, 2H), 7.17~7.38 (m,
10H), 8.39 (s, 1H), 9.04 (s, 1H); MS (ESI) m/z: 383.3
(M+H"). Anal. caled for Co0H ¢F3Ns: C 62.51, H 4.14, N
18.15; found C 62.66, H 4.21, N 18.27.

6- % F 4k A R Ak -8- = i WY R -9 R R I e

B
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(4.29): AOEAE, 774 79%. m.p. 128~129 “C; '"H NMR
(DMSO-d;, 400 MHz) J: 3.76 (s, 3H), 5.60 (s, 2H), 6.94~
7.80 (m, 9H), 8.50 (s, 1H), 10.27 (s, 1H); MS (ESI) m/z:
398.9 (M+H"). Anal. caled for Co0H;¢F5NsO: C 60.34, H
4.19, N 17.37; found C 60.15, H 4.04, N 17.54.

6-WRIE Jit-8- — 6 FF1 JL-9- R HL M WA (4.30): [ (L[] £k,
F# 81%. mp. 98~99 ‘C; 'H NMR (DMSO-d,, 400
MHz) 6: 1.63~1.70 (m, 6H), 4.09~4.34 (m, 4H), 5.55 (s,
2H), 7.15~ 7.35 (m, 5H), 8.38 (s, 1H); MS (ESI) m/z:
361.6 (M+H+). Anal. caled for C;gHsFsNs: C 59.77, H
5.12,N 19.61; found C 59.83, H 5.02, N 19.38.

6- 1 L2 I -8- — Gl Jk-9- 06 Sl A FL NS (4.31): [
AR, 7% 88%. m.p. 91~93 ‘C; 'H NMR (DMSO-dj,
400 MHz) 8: 0.92 (t, J=6.0 Hz, 3H), 1.32~1.38 (m, 2H),
1.58~1.62 (m, 2H), 3.51~3.53 (m, 2H), 7.63~7.71 (m,
4H), 8.27 (s, 1H), 8.51 (s, 1H); MS (ESI) m/z: 370.1 (M+
H"). Anal. caled for C,¢H;sCIFsNs: C 51.73, H 4.18, N
19.07; found C 51.97, H 4.09, N 18.94.

6- R FE B -8 — G H -9} UK FE IS4 (4.32):
o [ 4K, P7 % 73%. mp. 190~ 191 C; 'H NMR
(DMSO-d, 400 MHz) d: 7.10~7.96 (m, 9H), 8.46 (s, 1H),
10.45 (s, 1H); MS (ESI) m/z: 390.1 (M+H"). Anal. calcd
for CygH,;;CIF;Ns: C 55.23, H 2.91, N 17.77; found C
55.47,H2.84,N 17.97.

6- "1 3L S -8- — i FH L -9- 0 AR SEIEE NS (4.33): [
o [ 4K, 77 % 84%. mp. 169~ 170 C; 'H NMR
(DMSO-ds, 400 MHz) 8: 4.74 (s, 2H), 7.21~7.71 (m, 9H),
8.28 (s, 1H), 9.09 (s, 1H); MS (ESI) m/z: 404.1 (M+H").
Anal. caled for CjoH5CIF;Ns: C 56.71, H 3.16, N 17.56;
found C 56.52, H 3.25, N 17.34.

6- Ko} AR R R A - 8- = L Y 3 -9- o) Gl DR L P
(4.34): AWK, 723 79%. m.p. 203~205 C; '"H NMR
(DMSO-dj, 400 MHz) 8: 3.77 (s, 3H), 6.94~7.80 (m, 8H),
8.39 (s, 1H), 10.31 (s, 1H); MS (ESI) m/z: 421.1 (M+H").
Anal. caled for CoH;CIF3NsO: C 54.57, H 3.18, N 16.41;
found C 54.36, H 3.12, N 16.68.

6-WR I F-8- — 5 HH JE-9- % SR FEIGE S (4.35): (18
4K, 773 87%. m.p. 115~116 ‘C; '"H NMR (DMSO-d,
400 MHz) 6: 1.65~1.72 (m, 6H), 4.19~4.25 (m, 4H),
7.62~7.71 (m, 4H), 8.27 (s, 1H); MS (ESI) m/z: 383.1
(M+H"). Anal. caled for C;;H,sCIF;Ns: C 53.21, H 3.91,
N 18.57; found C 53.48, H 3.96, N 18.34.

References

[1] Nanditha, N.; Wataru, K.; Mark, A. S.; Ravinder, A.; William, A. G;
Prakash, R. Bioorg. Med. Chem. Lett. 2011, 21, 3957.

Chin. J. Org. Chem. 2012, 32, 1880~1887



Chinese Journal of Organic Chemistry

ARTICLE

(2]

[3]

(4]

(5]

(6]

(7]
(8]

Chin. J. Org. Chem. 2012, 32, 1880~1887

Chang, Y. T.; Wignall, S. M.; Rosania, G. R. J. Med. Chem. 2001,
44,4497,

Hironori, S.; Kazuhiro, M.; Akiko, O.; Satoshi, I.; Akira, M. Bioorg.
Med. Chem. 2010, 18, 5732.

Gundersen, L. L.; Nissen, M. J. N.; Spilsberg, B. J. Med. Chem.
2002, 45, 1383.

Abhijit, D. K.; Aisvareya, K.; Colin, C.; Baojie, W.; Scott, F. Bio-
org. Med. Chem. 2010, 18, 7274.

Matthew, L. R.; Morten, B.; Pedro, O. M. Bioorg. Med. Chem.
2010, /8, 3885.

Michal, H.; Hana, D. J. Org. Chem. 2003, 68, 5773.

Lu, H. F.; Lu, M. Chin. J. Pharm. 2009, 40, 12 (in Chinese).

[9]

[10]

(1]

[12]
[13]

© 2012 Chinese Chemical Society & SIOC, CAS

(Bt &, BERA, P EEZ kA E, 2009, 40, 12.)

Michael, P. T.; Keith, D. B.; Curt, B.; Travis, B.; Mark, B.; Lori, B.
B. Bioorg. Med. Chem. Lett. 2009, 19, 6608.

Juan, J. A.; Huaping, Z.; Thomas, E. P.; Lester, A. M.; Barbara, N.
Phytochem. 2011, 72, 935.

Mark, S.; John, C. V.; Michael, P. C.; Todd, A. B.; Jennifer, M. Bio-
org. Med. Chem. Lett. 2006, 16, 4360.

Peng, J.; Deng, Y. Q. Tetrahedron Lett. 2001, 42, 403.

Zhi, H.-Z. Ph.D. Dissertation, Nanjing University of Science &
Technology, Nanjing, 2009 (in Chinese)

(HRER, WX, MRtBl T R%, R, 2009.)

(Qin, X.)

1887

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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


