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Experimental Section

General. 'H and >C NMR spectra were recorded at 300 and 75.5 MHz or 400 and 100 MHz
respectively. Thin-layer chromatography was performed using commercially prepared 100-mesh
silica gel plates, and visualization was effected with short wavelength UV light (254 nm) and a
basic KMnOy solution [3 g of KMnO4 + 20 g of K;CO3; + 5 mL of NaOH (5 %) + 300 mL of
H,0O]. All melting points are uncorrected. Mass spectra were recorded on a Finnigan TSQ700
triple quadrupole mass spectrometer (Finnigan MAT, San Jose, CA). High resolution mass
spectra were recorded on a Kratos MS50TC double focusing magnetic sector mass spectrometer
using El at 70 eV.

Reagents. All reagents were used directly as obtained commercially unless otherwise noted.
Anhydrous forms of ethyl ether, hexanes, ethyl acetate, and CH,Cl, were purchased from Merk
Chemical Co. 2-Bromobenzaldehyde, terminal alkynes, Et;N and The palladium salts were
purchased from Aldrich Chemical Co., Inc.

Preparation of starting materials:

(1). 2-chloroquinoline-3-carbaldehydes': They were prepared by the reported procedure.’

o 1.POClI; (9.0equiv) X CHO
)J\ I~

N N" >l

H

CHs  2.DMF (3.0equiv)

(2).2-(alkynyl)quinoline-3-carbaldehydes”: They were prepared by the Sonogashira coupling
reaction of 2-chloroquinoline-3-carbaldehyde with various terminal alkynes.”> All commercially

available compounds were used as received.
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mCHO 1.R2—==(1.2equiv) X CHO
_ 2.Et3N (3.5equiv) =
N" Cl 3.PdCly(PPhs),(5mol%) NN 5
4.CHACN, 70 °C R
O X CHO
N
O 2-(phenylethynyl)quinoline-3-carbaldehyde (1a). The product was

obtained as a white solid- mp 122-124 °C : '"HNMR (300 MHz, CDCl; ): 8 = 10.8 (s, 1H), 8.75
(s, 1H), 8.81 (d, J = 8.4Hz, 1H), 797 (d, J = 8.1Hz, 1H), 7.87 (td, J = 1.5Hz, 1H), 7.72-7.61 (m,
3H), 7.48-7.42 (m, 3H) ; C NMR (CDCl3): & 190.81, 150.18, 143.91, 137.17, 133.07, 132.33,
129.88, 129.68, 129.34, 128.84, 128.62, 128.26, 126.44, 121.35, 95.55, 85.55. MS (ESI) :[M]"

Calcd for [C13H ;NO] : 257.0841, found 257.0852.

O ocH;  2-((4-methoxyphenyl)ethynyl)quinoline-3-carbaldehyde (1b). The
product was obtained as a orange solid- mp 140-142 °C : 'HNMR (300 MHz, [D]CDCl; ): 6 =
10.80 (s, 1H), 8.73 (s, 1H), 8.16 (d, J = 8.4Hz, 1H), 7.96-7.83 (m, 2H), 7.66-7.59 (m, 3H), 6.95-
6.83 (m, 2H), 3.86 (s, 3H); >C(CDCl3): 190.95, 160.86, 150.20, 144.24, 137.05, 133.99, 132.94,
129.63, 129.23, 128.69, 127.98, 126.27, 114.27, 113.28, 96.12, 84.22, 55.37. MS (ESI) :[M]"

Calcd for [C19H3NO,] : 287.0946, found 287.0951.

CaHo 2-(hex-1-ynyl)quinoline-3-carbaldehyde (1¢). The product was obtained

as a yellow oil: 'HNMR (300 MHz, [D]JCDCl; ): & = 10.68 (s, 1H), 8.68 (s, 1H), 8.11 (d, J =
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8.4Hz, 1H), 7.93-7.80 (m, 2H), 7.61-7.56 (m, 2H), 2.59 (t, J = 7.2Hz, 2H), 1.73-1.66 (m, 2H),
1.57-1.47 (m, 2H), 0.97 (t, J = 7.2Hz, 3H); '°C NMR (CDCL): 191, 150.07, 144.47, 136.76,
131.81, 129.57, 129.16, 128.74, 127.88, 126.24, 98.14, 87.79, 30.24, 22.19, 19.35, 13.58. MS

(ESI) :[]M]" Caled for [C1HsNOJ : 237.1154, found 237.1162.

2-(m-tolylethynyl)quinoline-3-carbaldehyde (1d). The product was
obtained as a orange solid - mp 126-128 °C: '"HNMR (300MHz, [DJCHCI; ) & :10.81 (s, 1H),
8.74 (s, 1H), 8.17 (d, /= 8.7Hz, 1H), 7.96 (d, J = 8.1Hz, 1H), 7.87 (t, /= 7.2Hz, 1H), 7.63 (t, J
= 7.2Hz, 1H), 7.51 (d, J = 7.8Hz, 2H), 7.33-7.24 (m, 2H); *C NMR (CDCls): 190.90, 150.19,
144.01, 138.37, 137.09, 133.02, 132.86, 130.80, 129.67, 129.41, 129.32, 128.82, 128.50,
128.19, 126.40, 121.13, 95.88, 85.25, 21.25. MS (ESI) :[M]" Calcd for [C;oH;3NO]: 271.0997,

found 271.0970.

CH;  2-(p-tolylethynyl)quinoline-3-carbaldehyde (le). The product was
obtained as a white solid- mp 138-140 °C : "HNMR (300 MHz, [D]CDCl; ): & = 10.78 (s, 1H),
8.71 (s, 1H), 8.15 (d, J = 8.7Hz, 1H), 7.91 (d, J = 8.1Hz, 1H), 7.85-7.79 (d, J = 8.4Hz, 1H),
7.60-7.53 (m, 3H), 7.19-7.15 (m, 2H), 2.34 (s, 3H); °C NMR (CDCl;) : 190.94, 150.22, 144.14,
140.36, 137.07, 133.00, 132.26, 129.67, 129.39, 129.31, 128.80, 128.12, 126.38, 118.26, 96.03,

85.13, 21.70. MS (ESI) :[M]" Caled for [C1oH;3NOJ: 271.0997, found : 271.0979.
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2-(cyclohexylethynyl)quinoline-3-carbaldehyde (1f). The product was
obtained as a white solid- mp 130-132 °C : "THNMR (300 MHz, [D]CDCl; ): & 8.6 (s, 1H), 8.12
(d, J=8.7Hz, 1H), 7.93 (d, J = 8.1Hz, 1H), 7.86-7.80 (m, 1H), 7.58 (td, /= 0.9Hz, 7.9Hz, 1H),
2.02-1.97 (m, 2H), 1.82-1.55 (m, 5H), 1.47-1.36 (m, 3H). °C NMR (CDCl3): 191.40, 150.10,
144.61, 136.76, 132.83, 129.61, 129.20, 128.77, 127.88, 126.25, 102.02, 77.47, 32.12, 29.90,

25.75,24.94. MS (ESI) :[M]" Calcd for [C1sH;7NO]: 263.13, found : 263.11.

O 6-methoxy-2-(phenylethynyl)quinoline-3-carbaldehyde  (1g).
The product was obtained as a yellow solid- mp 164-166 °C: '"HNMR (300MHz, [D]JCHCI; ) &:
10.78 (s, 1H), 8.61 (s, 1H), 8.06 (d, J = 9.3Hz, 1H), 7.70-7.67 (m, 2H), 7.52-7.41 (m, 4H), 7.17
(d, J = 2.7 Hz, 1H), 3.96 (s, 3H). °C NMR (CDCl3): 191.04, 159.00, 146.59, 141.46, 135.33,
132.21, 130.77, 129.64, 129.07, 128.56, 127.75, 126.29, 121.58, 106.25, 94.73, 85.56, 55.77. MS

(ESI) :I]M]" Caled for [C1oH13NO,] : 287.09, found : 287.13.

2-(thiophen-3-ylethynyl)quinoline-3-carbaldehyde (1h). The product
was obtained as a white solid - mp 122-124 °C: '"HNMR (300MHz, [D]JCHCI; ) &: 10.78 (s, 1H),
7.97 (d, J = 8.4Hz, 1H), 7.88 (td, J = 1.5Hz, 1H), 7.79-7.78 (m, 1H), 7.63 (td, J = 0.9 Hz, 1H),

7.39-7.33 (m, 2H); C NMR (CDCls): 190.79, 150.21, 143.94, 137.17, 133.06, 131.60, 129.99,
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129.68, 129.32, 128.76, 128.21, 126.41, 125.98, 120.52, 90.84, 85.38. MS (ESI) :[M]" Calcd for

[Ci1sHoNOS] : 263.0405, found : 263.0450.

2-(3,3-dimethylbut-1-ynyl)quinoline-3-carbaldehyde (1i). The product
was obtained as a dirty white solid- mp 118-120 °C: "HNMR (300MHz, [D]CHCI; ) &: 8.7 (s,
1H), 8.14 (d, J = 8.4Hz, 1H), 7.91 (td, J = 0.6Hz, 7.5Hz, 1H), 7.86-7.81 (m, 1H), 7.60 (td, J =
0.6Hz, 7.5Hz, 1H) . 13C NMR (CDCls): 191.40, 150.06, 144.58, 136.77, 132.83, 129.63, 128.75,
127.88, 126.25, 105.82, 76.08, 30.57, 28.40. MS (ESI): [M]" Calcd for [CisH;sNO] : 237.12,

found: 237.20.

General procedure for the synthesis of 4-iodo-1H-pyrano[4,3-b]quinolines (2a-b). Into a
solution of the 2-(alkynyl)quinoline-3-carbaldehyde (0.25 mmol), K,CO;3; (2.5 equiv) and the
nucleophile (1.2 equiv) in CH,Cl, (2.0 mL), I, (2.5 equiv) was added and the solution was stirred
at room temperature until the total disappearance of the starting material as determined by TLC
analysis. The reaction mixture was then quenched with satd aq Na;S;03 (5.0 mL) and water (5.0
mL). The resulting solution was extracted using ethyl acetate. The combined organic extracts
were dried over anhydrous Na,SO, and concentrated under vacuum. The crude product was
purified by flash column chromatography (neutral aluminum oxide, hexane/EtOAc) to afford

pure compounds.

OMe

L2

A~
N

! O 4-iodo-1-methoxy-3-phenyl-1H-pyrano([4,3-b]quinoline(2a). The

product was obtained as a yellow solid- mp 116-118 °C: '"HNMR (300MHz, [D]JCHCl5) & : 8.20
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(d, J = 8.7Hz, 1H), 7.97 (s, 1H), 7.82 (d, J = 8.1Hz, 1H), 7.75-7.70 (m, 3H), 7.53-7.45 (m, 4H),
6.22 (s, 1H), 3.71 (s, 3H); *C NMR (CDCls) :157.69, 148.85, 147.82, 136.98, 133.12, 130.28,
129.92, 129.84, 129.53, 127.50, 126.39, 121.83, 100.45, 78.01, 77.23, 56.47. HRMS (ESI) :[M]"

Calcd for [Ci9H14INO>] : 415.0069, found : 415.0073.

OMe

L

P

N ' O OMe 4-iodo-1-methoxy-3-(4-methoxyphenyl)-1H-pyrano[4,3-b]quinoline
(2b). The product was obtained as yellow solid - mp 130-132 °C : "THNMR (300MHz, [D]JCHCl;)
0: 8.19 (d, J=8.4Hz, 1H), 7.95 (s, 1H), 7.81 (d, J=8.1Hz, 1H), 7.74-7.69 (m, 3H), 7.49 (td, J =
0.9, 6.9 Hz, 1H), 6.99-6.95 (m, 2H) 6.21 (s, 1H), 3.85 (s, 3H), 3.69 (s, 3H); °C NMR (CDCls):
159.70, 156.35, 147.83, 147.19, 131.93, 130.69, 129.20, 128.44, 128.10, 126.47, 126.38, 125.24,
12091, 112.21, 99.41, 76.21, 55.45, 54.35. HRMS (ESI): [M]" Calcd for [CyH;¢INO;] :

445.0175, found : 445.034.

General procedure for the synthesis of alkyl 2-(alkynyl)quinoline-3-carboxylates (3a-i): To
a solution of I, (2.5 equiv) in 30 equiv nucleophile were added 2-(alkynyl)quinoline-3-
carbaldehyde (0.25 mmol), K,CO; (2.5 equiv) . The resulting reaction mixture was heated under
an Ar atmosphere at 70 °C until the total disappearance of the starting material as determined by
TLC analysis. The reaction mixture was then quenched with satd aq Na,S,0; (5.0 mL) and water
(5.0 mL). The resulting solution was extracted using ethyl acetate. The combined organic
extracts were dried over anhydrous Na,SO,4 and concentrated under vacuum. The crude product
was purified by flash column chromatography (neutral aluminum oxide, hexane/EtOAc) to

afford pure compounds.
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0]

O Xy “OCH;
N R
O Methyl 2-(phenylethynyl)quinoline-3-carboxylate (3a). The product
was obtained as orange solid- mp 96-98 ‘C: '"HNMR (300MHz, [D]JCHCI; ) &: 8.8 (s, 1H), 8.16
(d, J = 8.1Hz, 1H), 7.89 (d, J = 8.1Hz, 1H), 7.83 (td, J = 1.2, 7.2 Hz,,1H), 7.73-7.70 (m, 2H),
7.60 (t, J =7.8Hz, 1H), 7.4-7.38 (m, 3H), 4.04 (s, 3H); °C NMR (CDClL) : 165.65, 149.05,
141.62, 139.77, 132.40, 132.24, 129.30, 129.18, 128.55, 128.40, 127.93, 125.83, 125.56, 122.39,

93.46, 88.47, 52.64. HRMS (ESI): [M]" Calcd for [C1oH{35NO,] : 287.0946, found : 287.0949.

(o}

A OCH3
pZ
N %

CaHo Methyl 2-(hex-1-ynyl)quinoline-3-carboxylate (3b). The product was
obtained as orange oil: 'HNMR (300MHz, [D]CHCI; ) &: 8.70 (s, 1H), 8.10 (d, J = 8.4Hz, 1H),
7.85-7.75 (m, 2H), 7.55 (t, J = 6.9Hz, 1H), 3.99 (s, 3H), 2.57 (t, J = 7.2Hz, 2H), 1.75-1.65 (m,
2H), 1.60-1.50 (m, 2H), 0.97 (t, J = 7.2Hz, 3H); C NMR (CDCLy): & 164.88, 147.86, 140.88,
138.39, 130.95, 127.96, 127.37, 126.55, 124.58, 124.53, 94.90, 78.90, 51.43, 29.35, 21.09, 18.54,

12.62. HRMS (ESI): [M]" Calcd for [C7H7NO>] : 267.1259, found : 267.1261.

Methyl 2-(m-tolylethynyl)quinoline-3-carboxylate (3c¢). The product
was obtained as orange solid- mp 104-106 ‘C: "HNMR (300MHz, [D]CHCl; ) & : 8.79 (s, 1H),
8.16 (d, J = 8.7Hz, 1H), 7.89-7.79 (m, 2H), 7.62-7.51 (m, 3H), 7.30-7.19 (m, 2H), 4.04 (s, 3H),

2.37 (s, 3H); "C NMR (CDCL): 165.66, 149.05, 141.69, 139.73, 138.07, 132.91, 132.20,
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130.23, 129.51, 129.16, 128.53, 128.34, 127.87, 125.78, 125.52, 122.17, 93.73, 88.16, 52.63,

21.27. HRMS (ESI): [M]" Caled for [C20H;sNO,] : 301.1103, found : 301.1110.

Ethyl 2-(p-tolylethynyl)quinoline-3-carboxylate (3d). The product was
obtained as orange solid - mp 94-96 °C: "HNMR (300MHz, [D]CHCIs ) 6: 8.78 (s, 1H), 8.16 (d,
J = 8.4Hz, 1H), 7.91-7.79 (m, 2H), 7.62-7.57 (m, 3H), 7.27-7.18 (m, 2H), 4.50 (q, J = 6.9Hz,
2H), 2.41 (s, 3H), 1.41 (t, J = 7.2Hz, 3H); °C NMR (CDCL): & 165.38, 149.00, 141.76,
139.55,132.95, 132.26, 132.10, 129.18, 129.14, 128.51, 127.79, 125.92, 125.81, 119.34, 93.76,
88.04, 61.74, 21.68, 14.40. HRMS (ESI): [M]" Calcd for [CyH7NO,] : 315.1259, found :

315.1261.

Methyl 2-(cyclohexylethynyl)quinoline-3-carboxylate (3e). The product
was obtained as orange solid - mp 70-74 °C: '"HNMR (300MHz, [D]CHCl; ) 8: 8.71 (s, 1H), 8.11
(d, J = 8.4Hz, 1H), 7.85 (d, J = 8.1Hz, 1H), 7.78 (td, J = 8.4Hz, 1.5Hz, 1H), 7.56 (t, J = 6.9Hz,
1H), 3.99 (s, 1H), 2.79-2.70 (m, 1H), 2.00-1.84 (m, 2H), 1.82-1.54 (m, 5H), 1.45-1.31 (m, 3H).
BC NMR (CDCls): 166.11, 148.87, 141.93, 139.41, 131.95, 129.03, 128.40, 127.55, 125.87,
125.62, 99.65, 79.90, 52.48, 32.17, 30.03, 29.70, 25.88, 24.93. HRMS (ESI): [M]" Calcd for

[C19H19NO;] : 293.14, found: 293.22.
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O Methyl 6-methoxy-2-(phenylethynyl)quinoline-3-carboxylate
(3f). The product was obtained as yellow solid - mp 152-154 °C: 'HNMR (300MHz, [D]JCHCl; )
o: 8.68 (s, 1H), 8.05 (d, J = 9.3Hz, 1H), 7.71-7.69 (m, 2H), 7.469 (dd, J = 9.3Hz, 2.1Hz, 1H),
7.39-7.37 (m, 3H), 7.12 (d, J = 2.4Hz, 1H), 4.03 (s, 1H), 3.94 (m, 1H) . °C NMR (CDCl;):
165.83, 158.82, 145.33, 139.00, 138.18, 132.25, 130.63, 129.04, 128.34, 127.07, 125.84, 125.23,
122.59, 105.50, 92.54, 88.49, 55.68, 52.55. HRMS (ESI): [M]" Caled for [C50H;5sNOs] : 317.11,

found: 317.15.

Methyl 2-(thiophen-3-ylethynyl)quinoline-3-carboxylate (3g). The
product was obtained as orange solid- mp 86-88 °C: '"HNMR (300MHz, [D]JCHCI; ) &: 8.79 (s,
1H), 8.14 (d, J = 8.4Hz, 1H), 7.89-7.76 (m, 3H), 7.59 (t, J=7.2Hz, 1H), 7.36-7.31 (m, 2H), 4.03
(s, 3H); °C NMR (CDCl;): & 165.48, 148.96, 141.56, 149.73, 132.19, 130.99, 130.12, 129.04,
128.49, 127.81, 125.68, 125.46, 125.25, 121.47, 88.72, 88.12, 52.53. HRMS (ESI): [M]" Calcd

for [C17H11NO,S] : 293.0510, found : 293.0570.

Methyl 2-(3,3-dimethylbut-1-ynyl)quinoline-3-carboxylate (3h). The
product was obtained as yellow solid - mp 50-54 °C: '"HNMR (300MHz, [D] CHCI; ) &: 8.70
(s,1H), 8.125 (d, J = 8.4Hz, 1H), 7.86-7.76 (m, 2H), 7.56 (t, J = 7.2Hz, 1H), 3.05 (s, 1H), 1.42
(s, 9H). >C NMR (CDCls): 166.23, 148.81, 141.84, 139.42, 131.91, 129.07, 128.40, 127.56,
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126.13, 125.63, 103.28, 78.63, 52.46, 30.59, 28.30. HRMS (ESI): [M]" Calcd for [Ci7H;7NO,]:

267.13, found: 267.18.

Ethyl 2-(phenylethynyl)quinoline-3-carboxylate (3i). The product was
obtained as yellow solid- mp 90-92 °C: '"HNMR (300MHz, [D]CHCl; ) &: 8.80 (s, 1H), 8.17(d, J
= 8.7Hz, 1H), 7.99-7.81 (m, 2H), 7.72-7.59 (m, 3H), 7.40-7.38 (m, 3H), 4.50 (q, J = 7.2Hz, 2H),
1.45 (t, J = 7.2Hz, 3H) ; °C NMR (CDCls): & 165.29, 148.99, 139.60, 132.32, 132.15, 129.23,
129.17, 128.52, 128.38, 127.90, 125.91, 122.41, 93.46, 88.47, 61.76, 14.38. HRMS (ESI): [M]"

Calcd for [Cy0HsNO3] : 301.1103, found : 301.1119.

General procedure for the synthesis of 4-iodo-3-aryl-1H-pyrano[4,3-b]quinolin-1-one (4a-
e): To a solution of I, (2.5 equiv) in CH,Cl, (2.0 mL) were added 2-(alkynyl) quinoline-3-
carbaldehyde (0.25 mmol). The resulting reaction mixture was stirred under an Ar atmosphere at
room temperature until the total disappearance of the starting material as determined by TLC
analysis. The reaction mixture was then quenched with satd aq Na;S;0; (5.0 mL) and water (5.0
mL). The resulting solution was extracted using ethyl acetate. The combined organic extracts
were dried over anhydrous Na,SO,4 and concentrated under vacuum. The crude product was

purified by recrystallization.

(0]

L2

N
: O 4-iodo-3-phenyl-1H-pyrano[4,3-b]quinolin-1-one (4a). The product was

obtained as orange solid — mp 224-226 °C : "HNMR (300MHz, [D] CHCl5) &: 9.12 (s, 1H), 8.29
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(d, J = 8.7Hz, 1H), 8.04 (d, J = 8.4Hz, 1H), 7.94 (t, J = 7.5Hz, 1H), 7.83-7.82 (m, 2H) , 7.67 (t, J
= 7.5Hz, 1H), 7.52-7.50 (m, 3H); °C NMR (CDCls): 5 161.64, 157.66, 151.64, 150.54, 140.73,
134.78, 133.64, 130.56, 130.03, 129.66, 129.09, 128.09, 127.79, 127.41, 114.23, 81.67. HRMS

(ESI): [M]" Caled for [C1sH;6INO,] : 398.9756, found : 399.9750.

3-butyl-4-iodo-1H-pyrano[4,3-b]quinolin-1-one (4b). The product was
obtained as yellow solid — mp 198-200 °C: "HNMR (300MHz, [D]JCHCI; ) &: 9.07 (s, 1H), 8.26
(d, J = 8.7Hz, 1H), 8.01 (d, J = 8.1Hz, 1H), 7.92 (td, J = 1.2, 6.9Hz, 1H), 7.637 (td, J = 0.9,
8.1Hz, 1H), 3.05 (t, J = 7.5Hz, 2H), 1.84-1.75 (m, 2H), 1.55-143 (m, 2H), 0.99 (t, J = 7.2Hz,
3H); >C NMR (CDCls): § 161.92, 161.80, 151.59, 150.24, 140.70, 133.53, 129.59, 1129.07,
127.48, 127.17, 114.03, 81.21, 37.45, 29.21, 22.29, 13.80. HRMS (ESI): [M]" Calcd for

[C16H14INO,] : 379.0069, found : 379.0062.
0
L3
NZ
RO

obtained as orange solid- mp 228-230 °C: 'HNMR (300MHz, [D]CHCI; ) &: 9.13 (s, 1H), 8.29

4-iodo-3-p-tolyl-1H-pyrano[4,3-b]quinolin-1-one (4¢). The product was

(d, J = 8.4Hz, 1H), 8.05 (d, J = 7.8Hz, 1H), 7.94 (td, J = 1.5, 6.9Hz, 1H), 7.75 (d, J = 8.1Hz,
2H), 7.68-7.64 (m, 1H), 7.31 (d, J = 7.8Hz, 2H), 2.45 (s, 3H) ; °C NMR (CDCl3): § 161.77,
157.82, 151.70, 150.71, 140.99, 140.71, 133.61, 131.90, 130.01, 129.68, 129.10, 128.78, 127.73,
127.41, 114.25, 81.23, 21.60. HRMS (ESI): [M]" Calcd for [C1oH|2INO,] : 412.9913, found :

413.9925.
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! 3-cyclohexyl-1H-pyrano[4,3-b]quinolin-1-one (4d). The product was
obtained as orange solid — mp 180-182 °C : 'HNMR (300MHz, [D]JCHCI; ) &: 9.05 (s, 1H), 8.25
(d, J=8.4Hz, 1H), 8.00 (d, J = 8.1Hz, 1H), 7.93-7.88 (m, 1H), 7.62 (td, /= 0.9Hz, 8.1 Hz, 1H),
1.95-1.88 (m, 4H), 1.79-1.60 (m, 3H), 1.50-1.28 (m, 3H) . °C NMR (CDCl;): 164.15, 162.00,
151.59, 150.41, 140.67, 133.50, 129.56, 129.06, 127.43, 127.19, 114.33, 80.42, 46.61, 29.39,

25.93,25.58. HRMS (ESI): [M]" Calcd for [CsH7NO,]: 279.13, found : 279.22.

_
! O 4-iodo-3-phenyl-1H-isochromen-1-one (4e). The product was obtained
as white solid — mp 136-138 °C : '"HNMR (300MHz, [D]JCHCI; ) &: 8.31 (dd, J = 8.1Hz, 1H),
7.91-7.80 (m, 1H), 7.83 (td, J = 1.2, 6.0Hz, 1H), 7.72-7.66 (m, 2H), 7.62-7.56 (m, 1H), 7.49-
7.47 (m, 3H); C NMR (CDCls): & 161.57, 154.82, 138.19, 135.73, 135.26, 131.51, 130.21,
130.00, 129.76, 129.27, 128.10, 120.29, 77.44. MS (ESI): [M]" Calcd for [CsHolO,] : 347.9647,

found : 348.9649.

REFERENCES:
1. O. Meth-Cohn, B. Narine and B. Tarnowski, Tetrahedron Lett., 1979, 33, 3111.

2. A. Chandra, B. Singh, S. Upadhaya and R. M. Singh, Tetrahedron, 2008, 64, 11680.



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

0000
678°0
0580
L8
1880
L68°0
€660
SL6'0
SSTl
6|
'l
e

69T°L
06<L
96<°L
yoy'L
60¥°'L
0Tyl
ovy'L
Svy'L
SSY'L
8LY'L
v8v'L
<9°L
6¢9°L
€99°L
S69°L
0L’L
0iL’L
1Ll
Lel’L
6v8°L
yS8L
LLS'L
88°L
106°L
S06°L
8S6°L
S86'L
991°8
v61'8
SCL'8
06L°01
zi8ol

=== NN

ppm

11 10

12

S- 14



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

\CHO
(LA
1a O
W= | Y N
\
2(I)0 18|0 16l0 | 1)10 | 1210 1(IJO 8[0 6'0 4’0 2'0 (l) ppTr

S-15



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

CHO

‘ OCHs

V4

1b

0000 ——

60T ——
9L9' | ——

818°€
198°¢ —

0801 ——

L

MMM AR AR

0 ppn

10

11

S-16



Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2010

O N CHO
NN
1o O OCHj
NN
200 180 160 140 120 100 8 6 40 20

S-17



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

§18°0
¥$6°0
8L6°0
200°1

Tl
62’1
iyl
96¥°1
0zs'l
S¥S'l
0LS°1

9
©

S\

v89°I
60L'1
geL’l
0,81
1L6°C
$65°C
819°C

88T'L
98Y'L
L9S°L
6S°L
919°L
L08L
1€8°L
ve8L
016°L
LE6'L
6608
Lel's
¥89°8

SN

98901 ——

A

y

A

T

ppr

10

1

12

o

)

-
-
o~

|

4
N
-

|

5

[ 2]
o
-

|

|

S-18



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

191.23

(0]
AN H
=
N
A .
4Hg
1c
5';38&{2%2-3%23852 0
o »omc'dci """ EZ
._.1_.22:”2 N~ o
——————— ~~ =

— 87.79

N

AR .

Wineane/

I
200

|
180

[ T T T T v
160 140 120 100 80

S-19




Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

0.000

a MO~ OV — NS — VO VXM o —

oo T OMNMI-NOAETUVODON DM — 00\ T A~ O

3 R N R A R A R R R BA BN o=

— 00 00 00 I~ I~ [~ D~ [~ b~ 0~ 0~ 0~ D~~~ >~~~ NN -

-
T I I T Tt T I LI T T frorTTT [
12 11 10 9 8 7 6 5 4 3 2

=4 O[S (e (W[ |WD]O N

-— ||t o~



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

\\\\\\\/%/ |\ |
b e ) Lol ad (ol lev L) i Wi

T | | I T T ' T ' T | |
200 180 160 140 120 100 80 60 40 20

S-21



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

sEegzszzazesss @ g
== T
r
oo T e I prT e e ™ e e oo T T T | AR T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 4 -2 ppm

S-22



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

SSswWwerr | Y
T l e e L
200 180 160 14? 120 100 80 60 40 20 0 ppm

S-23

R A T T T T T S U

A e e v

Tt tn om A F P P

MmO



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

ppn

o

.
]
-

|

23

8
L
Qe

10

g

11

12

13

S-24



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

(@]

D

NN

1f

NN\ | N \ Y/ |
iy " e " - " S i
T T T i [ T I ) I T I j I T [ ) I T T i T
200 180 160 140 120 100 80 60 40 20 0

S-25



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

3.962

— 1.691
— 1.254

— 0.000

S-26



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

| =1 IV
!
- W | J [ . M.[J ” l i \ s
T " I ‘ I ' I I I
200 180 160 140 120 160 éo 65 4b 20

S-27



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

(0]
N H
—
N \\
1 S
9 S
vy o—
PO AN NXANT =0 NRLTTONTANDNO MO — I~ "
NN OINONOS AL NANROO TN~ AP0 O N T on O
SSHN T T RNRNRRRIEERER YOOV M MnaEAaMmammen
il I T N N o N S N S A O T T T S N N N I N R R g

T =

J

LA a

AR R IAAS RARAAALRRS RAR AN IAAAE RARARRARAS ALRRARRAS M IARAARAS RARRAARLAS RARS ....]......-v-'v.nunnl;---vv---'r-

12 11 10 9 8 7 6 5 4 3 2

B deEeEy

S-28

1



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

0O
AN H
~
N
A \
19 |
S
oy — N0 O RNV NO — — 0
Ly NO\'—‘O\OO\\OMI\NVO\V‘)
< OMI\M—O\O\Q\OOW\OWO
2 MmN ANANAN NN

AN

—90.84
— 85.38

77.45
71.23
77.03
76.60

4

T ' | ' 1 ' | |
200 180 160 140 120

l
100

S-29

80

60

40

20



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

(6]
D
N/ %
1i
z Se®s8833s 2 s
= E——0 oo dA =< <
| NN\
L Uu
[rrrrreTeT prrTTTTeTy preTTTTeTE [Ty IRERAREARA |RARAREAAN preTrTeery prrrerTeTT |RARRARRRRE RARRARARA [rrrrrTTTT [retttTTTT | R
12 11 10 9 8 7 6 5 4 3 2 (]
G 5
| [F|F|F [ [ 8’

S-30



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

e

—

1i
= D 00~ e e N e
-+ o - BN~ s B i 00
= S TS Ao TS ES
> el s Rac e le Ko ol SIS OO
- —— - — [l N S S

27.88
6.25
—— 105.82

A4

A N

0.00

— 30.57
T 2840

5 O e B B
200 180 160 140 120 100 80 60 40

S-31



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

8.218
8.189
7.970
7.840
7.813
7.756
7.732
7.728
7.717
7.710
7.530
7.506
7.480
7.464
7.458
7250
6.228

\\\Nﬂ%/

—3.716

1.600

0.000

S-32

.........

---------

.........



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

S |
: L LU | . 1
200 180 160 140 120 100 80 60 40 20 0 ppm

S-33



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

€00°0- —_
€L00—

0sT 1 ——
819'l ——

6L9°¢
61L°¢ —x
168°¢
998'¢

4

0179
£56'9
296’9
896'9
$86'9
766'9
0sTL
yov'L
LY'L
l6v'L
yisL
LIS’L
w69°L
L69'L
SOL’L
SIL’L
0TL’L
vol'L
008°L
LTg'L
Ts6'L
LL1'8
S0T'8

—lle—

JX

T

10

£

ﬁo
Q
(3]

-

N
o
N

|

| TI
At e 18 o

34



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

75.59

760l
75.95

' N
5 O
R

2=

76.43

— il JL L

I N I i I " I ) I j !

T T 1
200 180 160 140 120 100 80 60 40

S-35



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

INIBNBIISISESNLLILEY8S X - © S
SRLSVVVINSNO ORI RD o v b=
VEFmNROORRONNNNOOUODYTMON © 0 N ;
COONNMNNNMNNNNNNNNNMNNNMNNNN o - - <

""" T [ |RAAEAARASE REAA | T T I T I I 1 I
12 1 1 6 5 3 2 1 0

315 — »n

0 9 8 7
ﬁrﬁﬁ,‘ﬁ%”
2212221272
Ol |N|[— MO

S-36



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

—— o ———— — — —

—— 165.65

~
=
oo
o

77.46
77.03
76.61

—52.64

0.00

T T T
200 180 160 140 120

|
100

S-37

80

60

|
40



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

OCHj

Y4

CqHo

3b

LY6'0
1L6°0
£66°0
el
9871
87’
SOS°1
6C<’1

6LS°1
€09°1
vS9°l
LLY'l
€0L°1

o~
s
eV

186
SLS'T
865°C
¥66'¢

L6TL
1€€°L
LSSL
186°L

SSL'L
LSLL /
8L~
908°L
808°L

LTYL
PS8L

880°8
9118
80L'8

R | SN

"

ppm

10

o~
o~
~

3 |

X

w
(=]
™~

S-38



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

(0]
X" “OCH,4
—
N %
C4Hg
3b
2 BEZ22B2B0ARER g 2333y T 27283833389
T SSBS8858833% I Bgeee 7 SRFRZSsEoo
I ) I j I I T I I I T I
200 180 160 140 120 100 80 60 40 20

S-39



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

0000 —

Tl —

8L —

8LEC—

80y —

10

2

{

s

N
(=]
-

| |

(=3
o
-

|

S-40



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

000 ——

LcIc——

£9'76 ——

100

60 40 20

80

160 140 120

180

S-4



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

891’y
W'y
86v'¥
91S'Y
6ES°F

981°L
CiTL
S9T'L
TLTL
LLS'L

g65°L
665°L
129°L
L6L'L
128°L
ges’L
8Y8’L
£88°L
0l6'L
9ri'8
vLL'S
¥8L'8

-

ol

ppm

10

H

S-42

o
“°
o

|

[
(=]
(2]

|

o
N
o~

©
A
-

=3
o
-

|



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

S22 ]
-
[ N I i T I i T j I I T T | T .
200 180 160 140 120 100 80 60 40 20 ppm

S-43



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

OCH3

X

\

Vi

3e

00070
86¢'l
6L
68¢'1
vl
1Tyl
SLS]
€85°1
€651
8661
€191
9l
vr9°l
vS9l
659°1
9L9°|
L89°1
oLl
L6L']
0181
8¢81
1781
$96°1
TLe’l
166'I
L00°C
16L°C
666°¢ -
VLT L
17S'L
vrSL
v9S'L
L9S°L
1LS°L
165°L
v6s'L
09L°L
SoL’L
€8LL
88L°L
€oLL
118°L
918°L
8¢8L
S98°L
960'8
860°8
ST’
9T1'8
01L'8

lJ)LI "

™

ppm

10

(443
vl
20
6LC
(444

3

:

3

2

€

f

Q|0
i

|

ND
oo
-l

g

S- 44



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

o}
|\ OCHj3
Pz
N
X
3e
Beoh = v S o
S0 Gy A duaa B Aryea n
00 — O\ — O 2C [~ i =
T IO O NN x
————————— >

—=166.11

O~y
ST ND O

N
~ ~ =

52.48

—0.00

I d I

|
180 160 140 120 100



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

O—O#omNNoo—l\-—-\oeoooxo—m o0 O\
R T =~ — OO N W00V A\ O I~ — g 9 S
e SERRRIIILLSS582 S S 8 S
oo NN N NN NNNNNN NN N < en N - IS
JL J_N__& J
1|0 e e P [ P v P e [ -

S-46



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

58.82

— ——— ———

NN Y=

el s e B
N DR NN N
WO~ N W
NNANNNN O
——— —— — —

—92.54
— 88.49
77.43
77.21

N4

77.01
76.58

~—55.68
~——52.55

-0.03

T

1 e
180 160 140 120 100

S-47

l
80

T
60

T
40

20



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

0000 —

LI —

POy ——

T

S-48



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

NN 7
1;0 1&0 140 150 160 | 8b | 65 | 45 | 50 | 6

S-49



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

O
AN O/CHS
N/
X
3h
<t — OV N Y — OO o —_— <t (=3
S — O — — 0O \O O >~ (=2 o N [
N — — 000~ Ne N S < o S
oo S0 I~ I~ I~~~ B~~~ M~~~ < —_—— o

MO IR | AR | MMM IM SIS B

4

o s "

S-50



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

(0]
SN O/CH3
_
N \\
3h
TN =D C M
DL RS T — o~
<+ Mo o0 I~
———————— =~

— 166.23

— 148.81
29
28
27
26
25.63

— 103.28

<

] ]

77.05
76.63
— 5246
30.83
30.59
29.71
28.30
—0.01

s
~

\aad ” "

I i T ) T " ] T T ) T

) 180 160 140 120 100 80

S-51



—

|

e

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

A

MR BN IMRL LRI I

10

£l

|

=
X
o

|

0
]
-

|

o
©
-

[=]
“.l
-

N~
it
o

a

1S

(=]

|



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

e}
=N oW
<+ o ANAANANAAN

— 16529
3.
3
29,
.
77.44
7702
76.60
— 6176
— 1438
—0.00

A" N

T j T " I ' I T | ! T ! I " I ' T ) T " T

200 180 160 140 120 100 80 60 40 20 0

S-53



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

9.128
8311

8.282

S iy

MNOVMO NSO TR Tt TS

LN —nq OO - & O S g
SSaqaxxRTEIT N RS 3 S
00 06 I~ [~ [~ [~ M~ M~ M~ 0~ M~ 0~ M~~~ - =)

L [ ]

10

AR R T T B v ABRRRRRRE T IARE A T e

§ stk

00

S- 54



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

77.00
76.58

-
i
Z
3
N
P
143
~

| T 1 ) B B — T I
200 180 160 140 120 100 80 60 40 20 0 ppm

S- 55



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

4b

(o)

S o0 O Wi
b Bt B Bt B . i, =]

|
|
1

OO0 00 00 O
vy

=N

\

S

oF

S9TL
119°L
vi9L
LEY'L
199°L
r99°L

mom\./
L68'L
Slo'L
0Z6'L
Seo'L
Pre'L

8¥6'L
c00'8

620°8
05’8
6LT'8
L6

~

"—-‘\

J ‘ \I ‘ \

|

0 |

ppm

10

S-56



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

o)
Nr o
N > CyHq
|
4b
VAL T\NY W | |
) L
e R | 1 } EEERENL) T O 5 5 1
B | = J T T SR : I I : T [ |
200 180 160 140 120 100 80 60 40 20 0

S-57



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

0000 —

8LS T —
Y0 —
8y T——

10

58

S



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

WS\ W o
1 | | 1 T | | l T
180 160 140 120 100 80 60 40 20 0

S-59



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

00070 -
8T
Akl
T
PEC
€o¢'|
SOp'1
SIP
9|
8SH'1
681
209'1
919'1
$99'|
6L9'1
01L'1
0zL'l
0SL'1
09L°1
1641
188°1
1681
76’
LS6'1
8s¢'c
0LE°C
18¢°¢
86<°€C
60b'S
0Tr'c
LEVE
SPbC-
$9TL
L6§L -
009,
vZ'L
8¥9°L
159°L 7/
188,
$88°L
v06'L
606'L
P16°L
6L
LE6'L
886,
$10'8
6578
1978
06

—

>

R ] WU E a0

JIIIHMWMMMWWM
——

=
‘

ppm

10

1

g

NI
=il

| e

S- 60



Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2010

— 164.15
T 162.00

_—151.59
T~ 15041

4d

- 80.42
77.46

=
<

77.04
76.61
—46.61

2593
25.58

2939
< .

—0.01

1
200

»
180

T
160

r
140

|
120

|
100

80 60



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

6LS ——

808°L
gL
SE8L
6£8'L
658'L
£98'L
268'L
P68'L
_AI6L

00€'8

Ppm

2

I
8
5
=l

10

S- 62



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

SN OIN -0 OR
EREE A D=L BuDA
OO R R D
[aaRasRase o Kool

— 161.57
154.82
38
35
35

0.00

NWWWM«WM

T T

T " T ' T " s
200 180 160 140 120 100

T T ! I I T T

80 60 40 20 0 ppm




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /MyriadPro-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


