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Use of Isomeric, Aromatic Dialdehydes in Synthesis of Photoactive, Positional

Isomers of Higher Analogs of o-Bromo(hetero)acenaldehydes

Piotr Balczewski, Joanna Skalik, Pawel Uznanski, Dariusz Guziejewski, Witold Ciesielski,

Experimental Section

General: The 'H NMR (200 MHz) and 3C NMR (50 MHz) spectra were recorded using a Bruker AV
200 spectrometer. The mass spectra of pure compounds were obtained using a Finigan Mat 95
spectrometer. Melting points were determined using Boetius apparatus. UV-visible absorption spectra
were obtained with a Specord S600 diode array spectrophotometer in 5-cm cuvettes. Room-temperature
emission spectra were acquired with a Perkin Elmer LS50 luminescence spectrometer. Quantum yields
were calculated using quinine sulfate dihydrate in 0.1 N HCIO, as the standard reference material
(®=0.59). Column chromatography was done using Merck silica gel (Fps4 60, 270-400 mesh). Organic
solvents were purified by standard procedures. Aldehydes: 2,5-dibromobenzene-1,4-dicarbaldehyde and
2,4-dibromobenzene-1,5-dicarbaldehyde have been prepared according to the following procedure: M. C.
Bonifacio, C. R. Robertson, J. Y. Jung, B. T. King, J. Org. Chem., 2005, 70 8522.

The stability of 6a towards photooxidation was investigated by monitoring the absorbance as a function
of time (0-100 minute range) decay of 10® M chlorobenzene solution in a quartz cuvette at room
temperature, under ambient atmosphere and exposed under 9W UV/Vis lamp with broad band light with

maximum at 370 nm (Fig.1.).



0041 m
. 051
3
e
<< [ ]
<

10-

154

0 20 40 6 80 100
t [min]

Fig. 1. Intensity decrease of the absorption band of 6a in chlorobenzene under UV/vis light exposure at
room temperature under ambient atmosphere.

General procedure for synthesis of protected dibromo dialdehydes 2 and 8: To a solution of 2,5-
dibromobenzene-1,4-dicarbaldehyde (1) or 2,4-dibromobenzene-1,5-dicarbaldehyde (7) (10 g, 34 mmol)
in toluene (50 mL) were added Amberlite IR 120 (as a catalytst) and 1,3-propandiol (4.9 mL, 68 mmol).

The resulting mixture was refluxed for 6 h using a Dean-Stark trap for the azeotropic removal of water.
After evaporation of the solvent, the residue was diluted with chloroform (100 mL), filtred off and
organic layer was washed with water (50 mL), brine (50 mL) and again with water (3x50 mL). The
organic layer was dried (MgSO,) and then evaporated under vacuum to give corresponding diacetals (2)
or (8) as crystals. All new compounds prepared by the above procedure were characterized
spectroscopically as shown below.
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Yield: 58 %; white crystals, mp 166-167°C; 'H NMR (200MHz, C¢Dg, 25°C, TMS, 9): 0.57 (d, Heg> 2,
2H), 1.65-1.82 (m, H,>?, 2H), 3.37-3.49 (m, H**%%, 4H), 3.75-3.83 (m, H,**%¢, 4H), 5.61 (s,
OCHO, 2H), 7.59 (s, Ar-H, 1H), 8.60 (s, Ar-H, 1H); 3C NMR (50MHz, C¢Ds, 25°C, TMS, 9): 26.31 (s,
OCH,CH,CH,0), 67.88 (s, OCH,CH,CH,0), 101.22 (s, OCHO), 124.01 (s, Ca-H), 129.57 (s, Ca-H),
136.49 (s, Ca-Br), 138.71 (s, CAo-CHOC;H¢O); MS (EI, 70eV): m/z (%): 408.9 (17.2) [M], 87.1 (100) [-
C4H;0,]; HR MS (EI, 70 eV): m/z caled for C 4H¢Br,O4: 405.94155; found: 405.94202.
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Yield: 78 %; white crystals, mp 230°C; 'H NMR (200MHz, C¢Dg, 25 °C, TMS, 9): 0.57 (d, Hei>*, 2H),
1.67-1.82 (m, Hy??', 2H), 3.35-3.47 (m, He **-6%, 4H), 3.74-3.82 (m, H,***%¢, 4H), 5.56 (s, OCHO,
2H), 8.24 (s, Ar-H, 1H); 3C NMR (50MHz, C¢Dg, 25 °C, TMS, 9): 26.33 (s, OCH,CH,CH,0), 67.88 (s,
OCH,CH,CH,0), 100.91 (s, OCHO), 122.40 (s, Ca,-H), 133.62 (s, Ca,-Br), 140.95 (s, CA,-CHOC;HO);
MS (EL 70eV): m/z (%) 408.9 (100) [M], 87.1 (12) [-C4H;0,]; HR MS (EI, 70 eV): m/z calcd for
C4H6Br,04: 405.94155; found: 405.94488.
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General procedure for synthesis of diarylmethanols 4a-d and 9a-d: The 1,5-dibromo-2,4-bis(1,3-

dioxan-2-yl)-benzene (2) or 1,4-dibomo-2,5-bis(1,3-dioxan-2-yl)-benzene (8) (1 mmol) was dissolved in
dry THF (50 mL), cooled to —78 °C and then n-BuLi in heptane (2.6 M, 1.2 mmol) was added. The
resulting mixture was stirred for 40 min under argon atmosphere. The corresponding (hetero)aromatic
aldehydes (3) (1.1 mmol) in dry THF (3 mL), was added at —78 °C and stirring was continued for 1.5 h
from -78°C to room temperature. Then saturated aqueous solution of NH4Cl was added and the organic
layer was evaporated. The residue was diluted with ethyl acetate (50 mL) and washed with water (3 x 20
mL). The organic layer was dried (MgSO,) and then filtrated. The solvent was removed in vacuum and

the residue purified by column chromatography (mixtures n-hexane/acetone) to give the corresponding
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diarymethanols (4a-d) and (9a-d) as solids. All new compounds prepared by the above procedure were

characterized spectroscopically as shown below.

Yield: 31 %,; yellow foam, mp 80-82°C; 'H NMR (200MHz, C¢Dg, 25 °C, TMS, 6): 0.58 (d, Heg>', 2H),
1.65-1.83 (m, Hy ™', 2H), 3.26-3.49 (m, H, 465", 4H), 3.38 (s, m-ArOCHj;, 6H), 3.69-3.86 (m, Hc,**6¢,
4H), 3.85 (s, p-ArOCHj3;, 3H), 5.21 (s, OCHO, 1H), 5.52 (s, OCHO, 1H), 6.53 (s, CHOH, 1H), 6.97 (s, o-
Ar(OCHs)3, 2H), 7.82 (s, Ar-H, 1H), 7.84 (s, Ar-H, 1H); 3C NMR (50MHz, C¢Ds, 25 °C, TMS, 0): 26.30
(s, 2x OCH,CH,CH,0), 56.40 (s, 2x m-Ar(OCHj3),), 61.18 (s, p-ArOCH3;), 67.98 (s, 2x OCH,CH,CH,0),
73.00 (s, CHOH), 101.95 (s, 2x OCHO), 105.16 (s, 2x 0-Ca,-H),126.40 (s, Ca,~H), 132.36 (s, Ca,-H),
137.65 (s, Ca-CHOCH,CH,CH,0), 138.12 (s, Ca~CHOCH,CH,CH,0), 138.96 (s, 2x Cx,
CHOH),139.61 (s, p-Ca-OCH3), 141.49 (s, Ca,-Br), 143.06 (s, ipso-CaAr(OCHs;)3), 154.65 (s, 2x m-Chx,-
OCHs;); MS (EIL, 70eV): m/z (%) 524 (6.75) [M], 450 (57.49) [M, (-OC;HO)], 370 (100) [M, (-
HOC;HcOH, -OC3HO)]; HR MS (EI, 70 eV): m/z calcd for C,4H9BrOg: 524.10253 ; found: 524.10186.
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Yield: 60 %; yellow oil, '"H NMR (200MHz, C¢Dg, 25 °C, TMS, 6): 0.55 (d, Heg>>', 2H), 1.66-1.85 (m,
H,>*', 2H), 3.24-3.66 (m, Hy**-6", 4H), 3.34 (s, m-ArOCHj;, 6H), 3.72-3.88 (m, He**%¢", 4H), 3.84 (s,
p-ArOCH3;, 3H), 5.39 (s, OCHO, 1H), 5.76 (s, OCHO, 1H), 6.35 (s, CHOH, 1H), 6.86 (s, 0o-Ar(OCHs)3,
2H), 7.79 (s, Ar-H, 1H), 8.51 (s, Ar-H, 1H); 3C NMR (50MHz, C¢D¢, 25 °C, TMS, 6): 26.19 (s,
OCH,CH,CH;0), 26.49 (s, OCH,CH,CH,0), 54.06 (s, 2x m-Ar(OCHs;),), 58.87 (s, p-ArOCH3;), 67.96 (s,
2x OCH,CH,CH,;0), 72.40 (s, CHOH), 101.69 (s, 2x OCHO), 105.25 (s, 2x 0-Ca-H), 124.46 (s, C,-H),
133.98 (s, CarH), 136.86 (s, Co-CHOCH,CH,CH,0), 138.94 (s, 2x C,,-CHOH), 139.22 (s, p-Car-
OCHj), 138.94 (s, Ca-Br), 146.22 (s, ipso-Ca,Ar(OCHjs);), 154.85 (s, 2x m-C~OCH;); MS (CI,
isobutane): m/z (%) 525 (30) [M+1], 451 (100) [M+1 (-OC3HO)]; HR MS (EI, 70 eV): m/z calcd for
Cy4H,9BrOg: 524.10253; found: 524.10296.



Yield: 76 %; yellow foam, mp 68-70 °C; '"H NMR (200MHz, CDCl;, 25 °C, TMS, 6): 1.42 (d, Heg>¥', 2H),
2.10-2.23 (m, H,,>>', 2H), 3.71 (s, OH, 1H), 3.73 (s, m-ArOCHjs, 6H), 3.81-4.02 (m, H, 440", 4H), 4.18-
4.23 (m, He**65', 4H), 5.46 (s, OCHO, 1H), 5.68 (s, OCHO, 1H), 6.17 (s, CHOH, 1H), 6.35 (s, p-Ar-H,
1H), 6.51 (s, o-Ar-H, 2H), 7.33 (s, Ar-H, 1H), 7.83 (s, Ar-H, 1H); 3C NMR (50MHz, CDCl;, 25 °C,
TMS, 9): 25.58 (s, 2x OCH,CH,CH,0), 34.02 (s, 2x OCH,CH,CH,0), 55.56 [s, 2x m-Ar(OCHs;),], 62.07
(s, 2x OCH,CH,CH;0), 67.51 (s, 2x OCH,CH,CH,0), 84.44 (s, CHOH), 100.47 (s, OCHO), 100.54 (s,
OCHO), 104.87 (s, Ca,-H), 106.04 (s, Ca-H), 122.86 (s, Ca,-H), 126.34 (s, Ca-H), 136.84 (s, Ca,),
137.18 (s, Car), 137.57 (s, Car), 142.03 (s, Ca-H), 143.27 (s, Ca,), 144.88 (s, Ca,), 145.38 (s, Car); MS
(EL, 70eV): m/z (%) 494.9 (10) [M]; 420.0 (100) [M, (-(-O(CH;);0-)], 87.0 (31) [M, ((-CHO,(CH,)5)];
HR MS (EI, 70 eV): m/z caled for C,3Hy7BrO7: 494.09235; found: 494.09299.
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Yield: 63 %; yellow foam, mp 61-63 °C; 'H NMR (200MHz, CDCls, 25 °C, TMS, 9): 1.34 (d, Hey>', 2H),
2.01-2.13 (m, Hy>', 2H), 3.66 (s, m-ArOCHj;, 6H), 3.80-4.00 (m, Hy**6¢", 4H), 4.06-4.15 (m, He** 6,
4H), 5.31 (s, OCHO, 1H), 5.61 (s, OCHO, 1H), 9.92 (s, CHOH, 1H), 6.35 (s, p-Ar-H, 1H), 6.29 (s, o-Ar-
H, 2H), 7.66 (s, Ar-H, 1H), 7.75 (s, Ar-H, 1H); 3C NMR (50MHz, CDCls, 25 °C, TMS, d): 25.36 (s, 2x
OCH,CH,CH,0), 25.54 (s, 2x OCH,CH,CH;0O), 5535 [s, 2x m-Ar(OCHj),], 61.61 (s, 2x
OCH,CH,CH,0), 67.31 (s, 2x OCH,CH,CH,0), 67.44 (s, 2x OCH,CH,CH,0), 72.91 (s, CHOH), 98.66
(s, OCHO), 99.32 (s, OCHO), 100.54 (s, Ca,-H), 104.38 (s, Ca,-H), 121.65 (s, Ca-H), 128.97 (s, Ca-H),
131.07 (s, Car), 137.79 (s, Car), 138.00 (s, Ca;), 140.93 (s, Car-H), 143.63 (s, Ca,), 145.17 (s, Ca;), 150.98
(s, Car); MS (EL 70eV): m/z (%) 494,9 (2.76) [M]; 420,0 (43.60) [M, -(-O(CH,);0-)], 87 (100) [M, (-
CHO,(CH,)3)]; HR MS (EI, 70 eV): m/z calcd for C,3H,;BrO7: 494.09235; found: 490.09260.
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Yield: 71 %; yellow foam, mp 125 °C; 'H NMR (200MHz, CDCls, 25 °C, TMS, §): 1.25-1.44 (m, He>5,
2H), 2.14-2.27 (m, H,>S', 2H), 3.49 (s, CHs, 1H), 3.84-4.19 (m, Hob466", 4H), 4.22-4.24 (m, He 4466,
4H), 5.56 (s, OCHO, 1H), 5.75 (s, OCHO, 1H), 6.46 (s, CHOH, 1H), 6.52 (s, Ar-H, 1H), 7.22 (d, Ar-H,
1H), 7.29 (t, Ar-H, 2H), 7.46 (s, Ar-H, 1H), 7.61 (d, Ar-H, 1H), 7.92 (s, Ar-H, 1H); 3C NMR (50MHz,
C¢Ds, 25 °C, TMS, 6): 25.31 (s, OCH,CH,CH,0), 26.41 (s, OCH,CH,CH,0), 29.87 (s, CHs), 65.48 (s,
CHOH), 67.11 (s, OCH,CH,CH,0), 67.15 (s, OCH,CH,CH,0), 67.30 (s, OCH,CH,CH,0), 100.33 (s,
OCHO), 100.79 (s, OCHO), 101.24 (s, Ca,-H), 108.79 (s, Car-H), 119.13 (s, Car-H), 120.99 (s, Ca,-H),
121.21 (s, Ca-H), 127.23 (s, Car-H), 131.91 (s, Ca-H), 121.66 (s, Ca,), 135.08 (s, Cay), 136.92 (s, Cay),
137.75 (s, Car), 139.88 (s, Cay), 142.38 (s, Car), 155.86 (s, Car); MS (EL 70eV): m/z (%) 489 (24) [M+1],
412 (20) [M+1 (HOC;H4OH)]; HR MS (EIL 70 eV): m/z caled for CayHygBrNOs: 487.10253; found:
487.09829.
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Yield: 60 %; yellow oil, 'TH NMR (200MHz, C¢Dg, 25 °C, TMS, J): 1.24-1.44 (m, H,>~', 2H), 2.16-2.29
(m, Hy>', 2H), 3.49 (s, CHj;, 1H), 3.85-4.20 (m, H,**%%, 4H), 4.20-4.23 (m, H** %%, 4H), 5.57 (s,
OCHO, 1H), 5.70 (s, OCHO, 1H), 6.47 (s, CHOH, 1H), 6.55 (s, Ar-H, 1H), 7.26 (d, Ar-H, 1H), 7.28 (t,
Ar-H, 2H), 7.48 (s, Ar-H, 1H), 7.92 (d, Ar-H, 1H), 7.97 (s, Ar-H, 1H); 3C NMR (50MHz, C¢Ds, 25 °C,
TMS, 9): 25.33 (s, OCH,CH,CH,0), 26.43 (s, OCH,CH,CH,0), 29.88 (s, CH3), 65.40 (s, CHOH), 67.10
(s, OCH,CH,CH,0), 67.22 (s, OCH,CH,CH,0), 67.29 (s, OCH,CH,CH,0), 100.35 (s, OCHO), 100.80
(s, OCHO), 101.26 (s, Ca-H), 108.81 (s, Ca-H), 119.10 (s, Ca-H), 120.99 (s, Ca-H), 122.20 (s, Ca-H),
127.20 (s, Ca-H), 131.90 (s, Ca-H), 121.60 (s, Ca,), 134.04 (s, Cay), 137.92 (s, Car), 135.75 (s, Car ),
138.81 (s, Ca-Br), 143.37 (s, Ca,), 156.86(s, Ca); MS (EIL, 70 eV): m/z (%) 489 (30) [M+1], 412 (15)
[M+1 (HOC;HqOH)]; HR MS (EI, 70 eV): m/z caled for C,yHysBrNOs: 487.46780.10253; found:
487.100085.



Yield: 63 %; white solid, mp 195-197 °C; 'H NMR (200MHz, CDCls, 25 °C, TMS, d): 1.37-1.49 (m,
He55', 2H), 2.13-2.37 (m, Ho35', 2H), 3.81-4.01 (m, Ho ™4 66, 4H), 4.21-4.32 (m, H 465, 4H), 5.55 (s,
OCHO, 1H), 5.79 (s, OCHO, 1H), 6.51 (s, CHOH, 1H), 7.08 (s, Ar-H, 1H), 7.28-7.39 (m, Ar-H, 2H),
7.65 (s, Ar-H, 1H), 7.68-7,73 (m, Ar-H, 1H), 7.81-7.86 (m, Ar-H, 1H), 7.93 (s, Ar-H, 1H); 3C NMR
(50MHz, CDCls, 25 °C, TMS, 8): 25.36 (s, OCH,CH,CH,0), 25.59 (s, OCH,CH,CH,0), 67.49 (s, 2x
OCH,CH,CH,0), 69.37 (s, CHOH), 100.49 (s, OCHO), 100.72 (s, OCHO), 121.06 (s, Ca-H), 122.27 (s,
CarH), 123.15 (s, Car-H), 123.46 (s, Ca-H), 123.92 (s, Ca-H), 124.14 (s, Ca-H), 127.28 (s, Ca-H),
132.82 (s, Ca), 135.24 (s, Cay), 137.23 (s, Car), 139.64 (s, Cay), 139.68 (s, Cay), 143,17 (s, Cay), 147.31
(s, Car); MS (EL 70eV): m/z (%) 490 (15) [M]; 416 (100) [M, (-OC5H40)], 414 (88) [M, (-HOC;H,OH)];
HR MS (EL 70 eV): m/z caled for Co3Ha3BrOsS: 490.04318, found: 490.04278.
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Yield: 62 %; colorless oil, 'H NMR (200MHz, CDCl;, 25 °C, TMS, 6): 1,39-1,50 (m, He>*, 2H), 2,12-
2,35 (m, H>*, 2H), 3.80-4,00 (m, H,**-%%, 4H), 4,20-4,30 (m, H**-%¢, 4H), 5.58 (s, OCHO, 1H),
5.70 (s, OCHO, 1H), 6.53 (s, CHOH, 1H), 7,01 (s, Ar-H, 1H), 7.29-7,49 (m, Ar-H, 2H), 7,60 (s, Ar-H,
1H), 7,68-7,77 (m, Ar-H, 1H), 7,87-7,89 (m, Ar-H, 1H), 7,92 (s, Ar-H, 1H); *C NMR (50MHz, CDCl;,
25 °C, TMS, 6): 24.37 (s, OCH,CH,CH,0), 26.50 (s, OCH,CH,CH,0), 66.50 (s, 2x OCH,CH,CH,0),
69.40 (s, CHOH), 100.50 (s, OCHO), 100.79 (s, OCHO), 121.16 (s, Ca,-H), 122.17 (s, Ca,-H), 123.25 (s,
Car-H), 123.46 (s, Ca-H), 123.99 (s, Ca-H), 124.14 (s, Ca,-H), 128.29 (s, Ca,-H), 132.91 (s, Cp)),
135.34 (s, Cay), 137.42 (s, Car), 139.68 (s, Cp,), 140.08 (s, Car), 144,07 (s, Car), 146.33(s, Ca;); MS (EI,
70eV): m/z (%) 490 (20) [M]; 416 (100) [M, (-OC;H¢O)], 414 (60) [M, (-HOC;HsOH)]; HR MS (EI, 70
eV): m/z caled for C3Hy3BrOsS: 490.05318; found: 490.04393.
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General procedure for synthesis of O-benzyl protected diarylmethanols 5a-d and 10a-d: To a

suspension of NaH (1.3 mmol, 60% in mineral oil) in dry THF (3 mL), a solution of the corresponding
diarylomethanol (4a-d) or (9a-d) (1 mmol) in THF (5 mL) was added at room temperature. The resulting
mixture was stirred for 30 min then benzyl bromide (1.5 mmol) was added. Stirring was continued for 28
h at the same temperature. After evaporation of the solvent, the residue was diluted with ethyl acetate and
washed with water (3x20 mL). The organic layer was dried (MgSQO,) and then filtered. The solvent was
removed to give the crude product which was purified by column chromatography (hexane/acetone =
2:1). All new compounds (5a-d) and (10a-d) prepared by the above procedure were characterized

spectroscopically as shown below.

Yield: 30 %; yellow oil, 'TH NMR (200MHz, C¢Ds, 25 °C, TMS, 6): 0.59 (d, He,>¥, 2H), 1.67-1.80 (m,
H, >, 2H), 3.23-3.50 (m, Hy 468, 4H), 3.39 (s, m-ArOCHs, 6H), 3.64-3.86 (m, He#+:5%, 4H), 3.81 (s,
p-ArOCHs, 3H), 4.47 (d, CHAHgPh, 1H,, 2Jin = 0.06 Hz), 4.57 (d, CHAHgPh, 1Hg, 2 = 0.06 Hz), 5.50
(s, OCHO, 1H), 5.74 (s, OCHO, 1H), 6.03 (s, CHOBn, 1H), 6.90 (s, 0-Ar(OCHs)s, 2H), 7.33-7.40 (m, Ph,
5H), 8.30 (s, Ar-H, 1H), 8.43 (s, Ar-H, 1H); 3C NMR (50MHz, C¢Ds, 25 °C, TMS, d): 26.35 (s, 2x
OCH,CH,CH,0), 56.41 (s, 2x m-Ar(OCH3),), 61.10 (s, p-ArOCH3), 67.83 (s, 2x OCH,CH,CH,0), 71.47
(s, OCH,Ph), 78.93 (s, CHOBn), 99.81 (s, OCHO), 101.68 (s, OCHO), 106.18 (s, 2x 0-Ca,-H), 122.88 (s,
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Car-H), 127.42 (s, m-Ph), 129.18 (s, p-Ph), 129.82 (s, 0-Ph), 132.51 (s, Ca-H),138.24 (s, 2x Car
CHOCH,CH,CH,0), 139.36 (s, Ca~-CHOBn), 139.93 (s, p-Ca-OCH;), 140.15 (s, Ca-Br), 140.42 (s,
ipso-Ca At(OCHs)s), 154.73 (s, 2x m-Ca-OCH;); MS (EL 70eV): m/z (%) 614 (9.88) [M], 525 (100) [M,
(-OC;H40, -CH;], 91 (78.78) [M, (PhCH,O)]; HR MS (EI, 70 eV): m/z caled for CsHssBrOg:
614.15074; found: 614.15014.
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Yield: 30 %; yellow oil, 'H NMR (200MHz, C¢D¢, 25°C, TMS, 9): 0.55 (d, Heg>>', 2H), 1.52-1.85 (m,
H,>?', 2H), 3.27-3.63 (m, Hy**-6%", 4H), 3.37 (s, m-ArOCHj3, 6H), 3.69-3.92 (m, He**%¢", 4H), 3.83 (s,
p-ArOCHs, 3H), 4.47 (d, CH,HgPh, 1Hy, 2Jgg = 0.06 Hz), 4.54 (d, CH\HgPh, 1Hp, 2Jyg= 0.06 Hz), 5.49
(s, OCHO, 1H), 5.78 (s, OCHO, 1H), 6.12 (s, CHOBn, 1H), 6.91 (s, 0-Ar(OCHj3);, 2H), 6.98-7.02 (m, Ph,
5H), 7.12 (s, Ar-H, 1H), 7.30 (s, Ar-H, 1H); 3C NMR (50MHz, C¢D¢, 25°C, TMS, §): 26.35 (s,
OCH,CH,CH;0), 26.35 (s, OCH,CH,CH,0), 56.42 (s, 2x m-Ar(OCHj3),), 61.12 (s, p-ArOCH3;), 67.84 (s,
2x OCH,CH,CH,0), 71.44 (s, OCH,Ph), 78.06 (s, CHOBn), 100.88 (s, OCHO), 101.72 (s, OCHO),
105.88 (s, 2x 0-Ca-H), 124.45 (s, Cx,-H), 127.86 (s, m-Ph), 128.32 (s, p-Ph), 129.89 (s, 0-Ph), 133.38 (s,
Car-H), 137.74 (s, 2x Cx-CHOCH,CH,CH,0), 138.21 (s, Ca,-CHOBn), 138.67 (s, p-Ca,-OCHj3),139.86
(s, Car-Br), 143.58 (s, ipso-CaAr(OCHs;)3), 154.84 (s, 2x m-C,-OCHj3); MS (EI, 70eV): m/z (%) 614
(5.89) [M], 449 (73.93) [M, (-OC5HsO, PhCH,0)], 91 (100) [M, (PhCH,0)]; HR MS (EI, 70 eV): m/z
calcd for C31H;35BrOg: 614.15074; found: 614.15001.

At s

O 5a'
H,CO OCH,

OCHs

Yield: 96 %; yellow foam, mp 48-50 °C; '"H NMR (200MHz, CDCl;, 25 °C, TMS, 6): 0.83 (d, Heg>*', 2H),
1.71-2.50 (m, Hp>S', 2H), 3.75 (s, m-ArOCHs, 6H), 3.80 (s, p-ArOCHs, 3H), 3.91-4.14 (m, Hy 4466 4H),
4.49-3.52 (m, He*46%, 4H), 4.25-4.72 (dd, CHAHgPh, 2H,, 2J311=0.06 Hz), 5.17 (d-CH=CH,, 1H,); 5.40
(s, OCHO, 1H), 5.70 (d, -CH=CH,, 1H); 5.94 (s, OCHO, 1H), 6.20 (s, CHOPh, 1H), 6.53-6.67 (q, -

9



CH=CH,, 1H); 6.68 [s, 0o-Ar(OCHs;);, 2H], 7.29-7.34 (dd, Ph, 4H), 7.45 (s, Ar-H, 1H), 7.90 (s, Ar-H,
1H); BC NMR (50MHz, CDCls;, 25 °C, TMS, §): 2549 (s, 2x OCH,CH,CH,0), 25.67 (s, 2x
OCH,CH,CH;0), 55.86 (s, 2x m-Ar(OCH3;),), 60.65 (s, p-ArOCHj3), 67.11 (s, 2x OCH,CH,CH,0), 67.17
(s, 2x OCH,CH,CH,0), 70.12 (s, OCH,Ph), 75.93 (s, CHOBn), 99.76 (s, OCHO), 99.96 (s, OCHO),
103.53 (s, 2x 0-Cp-H), 113.69 (s, -CH=CH,), 122.96 (s, Ca,-H), 126.03 (s, m-Ph), 126.37 (s, Ca-H),
126.68 (s, 0-Ph), 132.23 (s, Ca,-H), 135.90 (s, Ca~CHOBnN), 136.45 (s, p-Ca,-OCH3), 136.53 (s, 2x Cx,-
CHOCH,CH,CH,0), 136.72 (CHOCH,-C,,), 136.82 (s, 2x Cua-CHOCH,CH,CH,0), 136.82 (s,
CH=CH,), 137.08 (s, C-CH=CH,), 137.84 (s, Ca-Br), 142.08 (s, ipso-Cx.Ar(OCH3;)3), 154.90 (s, 2x m-
Car-OCHs3); MS (EI, 70eV): m/z (%) 642.2 (2) [M]; 445.2 (100) [M, (-CH,C¢H,CH=CH,, -Br)], 117.2
(70) [ CH,CsH4CH=CH,]; HR MS (EI, 70 eV): m/z calcd for C33H37BrOg: 640.16698; found: 640.16714.

e de

e
H,CO OCH;

Yield: 46 %; yellow foam, mp 60-62 °C; 'H NMR (200MHz, CDCls, 25 °C, TMS, 9): 1.26-1.49 (d, Heg>,
2H), 2.03-2.26 (m, H,,>*’, 2H), 3.71 (s, 2 x m-ArOCHj3, 6H), 3.93-4.05 (m, H,,**-%¢, 4H), 4.09-4.22 (m,
H*4%¢', 4H), 4.49 (d, CHy\HgPh, 1H,, 2Jyn = 0,06 Hz), 4.51 (d, CHz\HgPh, 1Hg, 2Juu = 0,06 Hz), 5,.39
(s, OCHO, 1H), 5.76 (s, OCHO, 1H), 5.90 (s, CHOBn, 1H), 6.32 (s, 0-Ar(OCH3);, 1H), 6.55 [s, o-
Ar(OCHs);, 2H], 7.30-7.33 (m, Ph, 5H), 7.64 (s, Ar-H, 1H), 7.86 (s, Ar-H, 1H); 3C NMR (50MHz,
CDCl;, 25 °C, TMS, 0): 25.63 (s, 2x OCH,CH,CH,0), 55.26 [s, 2x m-Ar(OCHs;),], 67.17 (s, 2x
OCH,CH,CH,0), 67.24 (s, 2x OCH,CH,CH,0), 67.51 (s, 2x OCH,CH,CH,0), 70.43 (s, OCH,Ph),
76.16 (s, CHOBn), 99.16 (s, OCHO), 99.90 (s, OCHO), 100.64 (s, Ca,-H), 105.09 (s, Ca,-H), 123.05 (s,
Car), 126.56 (s, Car-H), 126.90 (s, Ca;), 127.46 (s, Ca-H), 127.83 (s, Ca,-H), 128.28 (s, Ca,-H), 132.31
(s, Car-H), 132.31 (s, Cay), 136.02 (s, Ca,), 136.41 (s, Ca;), 142.12 (s, Cp,), 143.90 (s, Ca;); MS (EI,
70eV): m/z (%) 585,1 (1) [M]; 487,1 (56) [M, (-OCH,Ph)], 419 (100) [M, (-OCH,Ph, 2 x —OCHj;)], 91
(86) [CH,Ph]; HR MS (EI, 70 eV): m/z calcd for C3oH33BrO7: 585.13980; found: 585.13987.

0. 0
0
JA0E
Br
OCH;
O O 40p
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Yield: 69 %,; yellow oil, 'H NMR (200MHz, CDCl;, 25 °C, TMS, 9): 1.24-1.42 (d, He>', 2H), 1.96-2.29
(m, H,,>5, 2H), 3.71 (s, 2 x m-ArOCHs, 6H), 3.90-4.26 (m, H, 4466, 8H), 4.41 (d, CH\HgPh, 1H,, 2
= 0,06 Hz), 4.54 (d, CHAHgPh, 1Hg, 2Ju = 0,06 Hz), 5.42 (s, OCHO, 1H), 5.67 (s, OCHO, 1H), 5.74 (s,
CHOBn, 1H), 6.32 (s, 0-Ar(OCHs)s, 1H), 6.52 (s, 0-Ar(OCH3)s, 2H), 7.30-7.33 (m, Ph, 5H), 7.81 (s, Ar-
H, 1H), 7.83 (s, Ar-H, 1H); 3C NMR (50MHz, CDClL, 25 °C, TMS, 6): 24.33 (s, 2x OCH,CH,CH,0),
54.00 [s, 2x m-Ar(OCHs),], 65.97 (s, 2x OCH,CH,CH,0), 66.01 (s, 2x OCH,CH,CH,0), 66.18 (s, 2x
OCH,CH,CH,0), 6621 (s, 2x OCH,CH,CH,0), 69.29 (s, OCH,Ph), 75.17 (s, CHOBn), 97.20 (s,
OCHO), 99.34 (s, OCHO), 104.13 (s, Ca-H), 120.45 (s, Ca-H), 126.24 (s, Ca-H), 126.81 (s, C-H),
126.93 (s, Cay), 127.01 (s, Car-H), 129.55 (s, Ca-H), 136.83 (s, Car), 137.02 (s, Car), 137.16 (s, Cay),
137.37 (s, Cay), 142.50 (s, Car), 159.34 (s, Car): MS (EL 70eV): m/z (%) 585,1 (1) [M]; 487,1 (56) [M, (-
OCH,Ph)], 419 (100) [M, (-OCH,Ph, 2 x ~OCH3)], 91 (86) [CH,Ph]; HR MS (EL 70 eV): m/z calcd for
C50H33BrO;: 585.13987; found: 585.13985.

z N/Me

Yield: 78 %; yellow oil, 'TH NMR (200MHz, CDCls, 25 °C, TMS, 5): 1.21-1.40 (m, He,>%, 2H), 1.90-2.40
(m, Hy%', 2H), 3.45 (s, CHs, 1H), 3.65-3.80 (m, H,*466’, 2H), 3.97-4.22 (m, He 465’ 4H), 4.25-4.53
(m, Hy466', 2H), 4.55-4.75 (d, CHAHgPh, 1H,, 2J5=0.06 Hz), 4.61-4.69 (d, CH,HgPh, 1Hg, 2J;1;=0,06
Hz), 5.54 (s, OCHO, 1H), 5.84 (s, OCHO, 1H), 6.33 (s, CHOBn, 1H), 7.02 (s, Ar-H, 1H), 7.29-7.43
(m,Ph, Ar-H, 7H), 7.70 (t, Ar-H, 1H), 7.80 (t, Ar-H, 1H), 7.97 (s, Ar-H, 1H), 8.02 (s, Ar-H, 1H); 13C
NMR (50MHz, CDCls, 25 °C, TMS, d): 26.03 (s, OCH,CH,CH,0), 27.13 (s, OCH,CH,CH,0), 30.08 (s,
CH;), 66.04 (s, CHOBn), 67.12 (s, OCH,CH,CH,0), 67.36 (s, OCH,CH,CH,O), 67.41 (s,
OCH,CH,CH,0), 72.41 (s, OCH,Ph), 100.36 (s, OCHO), 100.81 (s, OCHO), 102.29 (s, C,-H), 109.82 (s,
CarH), 120.15 (s, Car-H), 121.93 (s, Ca-H), 122.83 (s, Ca-H), 127.50 (s, Car-H), 127.95 (s, m-Ph),
128.47 (s, p-Ph), 129.90 (s, 0-Ph), 131.69 (s, Car), 131.94 (s, Car-H), 135.37 (s, Cay), 136.65 (s, Car ),
137,23 (s, Car), 138.19 (s, Cap), 138.29 (s, Car), 142.27 (s, Cay), 157.06 (s, Car); MS (EI, 70eV): m/z
(%) 578 (7) [M+1], 413 (70) [M, (-OC3HsO, PhCH,0)], 91 (100) [M, (PhCH,)].

5¢c
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Yield: 30 %; yellow oil, 'TH NMR (200MHz, CDCls, 25 °C, TMS, 0): 1.25-1.43 (m, Hes*>*', 2H), 1.91-2.44
(m, H,>>', 2H), 3.45 (s, CHs, 1H), 3.64-3.83 (m, H,**-65, 2H), 3.99-4.23 (m, H**-6%", 4H), 4.26-4.51
(m, Hy 4 6 ¢ 2H), 4.54-4.76 (d, CH\HgPh, 1H,, 2J;;=0.06 Hz), 4.62-4.70 (d, CHAHgPh, 1Hg,
2J=0,06 Hz), 5.55 (s, OCHO, 1H), 5.83 (s, OCHO, 1H), 6.35 (s, CHOBn, 1H), 7.00 (s, Ar-H, 1H), 7.30-
7.40 (m, Ph, Ar-H, 7H), 7.71 (t, Ar-H, 1H), 7.81 (t, Ar-H, 1H), 7.99 (s, Ar-H, 1H), 8.01 (s, Ar-H, 1H);
BC NMR (50MHz, CDCl3, 25 °C, TMS, 9): 26.83 (s, OCH,CH,CH,0), 27.16 (s, OCH,CH,CH,0), 30.08
(s, CH;3), 66.00 (s, CHOBn), 67.02 (s, OCH,CH,CH,0), 67.34 (s, OCH,CH,CH,0), 67.51 (s,
OCH,CH,CH,0), 72.40 (s, OCH,Ph), 100.25 (s, OCHO), 100.65 (s, OCHO), 101.13 (s, Ca-H), 106.54 (s,
Ca-H), 118.19 (s, CarH), 121.34 (s, Ca-H), 123.24 (s, Car-H), 126.21 (s, Ca-H), 128.16 (s, m-Ph),
128.42 (s, p-Ph), 130.90 (s, o-Ph), 132.91 (s, Ca-H), 134.60 (s, Ca;), 134.71 (s, Cap), 135.22 (s, Cay),
135.75 (s, Car), 138.91 (s, Cay), 139.09 (s, Cay), 142.69 (s, Car), 157.16 (s, Ca,); MS (EL 70eV): m/z (%)
578 (10) [M+1], 413 (70) [M, (-OC3H4O, PhCH,0)], 61 (100) [M, (PhCH.)].

Yield: 40 %; yellow foam, mp 62-64 °C; 'H NMR (200MHz, CDCls, 25 °C, TMS, 0): 1.25-1.47 (m,
He™', 2H), 1.96-2.39 (m, H, >, 2H), 3.68-3.81 (m, Hy**6¢", 2H), 3.98-4.20 (m, Hc **%¢, 4H), 4.26-
4.52 (m, Hyu 4+ 2H), 4.56-4.76 (d, CHAHgPh, 1H,, 2Jyp=0.05 Hz), 4.62-4.70 (d, CHA\HgPh, 1Hg,
2Jyn=0,05 Hz), 5.52 (s, OCHO, 1H), 5.81 (s, OCHO, 1H), 6.36 (s, CHOBn, 1H), 7.01 (s, Ar-H, 1H), 7.30-
7.44 (m, Ph, Ar-H, 7H), 7.69 (t, Ar-H, 1H), 7.82 (t, Ar-H, 1H), 7.98 (s, Ar-H, 1H), 8.00 (s, Ar-H, 1H);

BC NMR (50MHz, CDCl;, 25 °C, TMS, 9): 25.28 (s, OCH,CH,CH,0), 25.47 (s, OCH,CH,CH,0), 67.00
(s, OCH,CH,CH,0), 67.05 (s, OCH,CH,CH,0), 67.32 (s, OCH,CH,CH,0), 70.43 (s, OCH,Ph), 73.40
(s, CHOBn), 100.07(s, OCHO), 100.40 (s, OCHO), 121.75 (s, Ca-H), 122.01 (s, Ca,-H), 123.04 (s, Ca,-
H), 123.39 (s, Ca,-H), 123.87 (s, Ca,-H), 126.76 (s, Ca,-H), 127.45 (s, m-Ph), 127.61 (s, p-Ph), 128.16 (s,
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0-Ph), 128.57 (s, CarH), 132.06 (s, Ca), 136.00 (s, Car), 137.04(s, Cay), 137.91 (s, Car), 139.32 (s,
Car), 139,70 (s, Car), 141,23 (s, Car), 146.51(s, Car); MS (EL 70eV): m/z (%) 614 (8) [M+2], 431 (100)
[M, (-OC5Hs0-)], 91 (76) [(PhCH,0)]; HR MS (EL 70 eV): m/z caled for CsoH,BrOsS: 580.09244,
found: 580.09218.

ol

S
SR
Br
o O 10d

.

Yield: 38 %; yellow oil, 'H NMR (200MHz, CDCls, 25 °C, TMS, 0): 1.22-1.52 (m, Hey>', 2H), 1.93-2.39
(m, Hy>?', 2H), 3.67-3.86 (m, Hy**%%', 2H), 3.99-4.22 (m, He**6%, 4H), 4.27-4.52 (m, Hy,**6¢", 2H),
4.55-4,75 (d, CHAHgPh, 1H,, 2J4y=0.05 Hz), 4.64-4.72 (d, CHAHgPh, 1Hp, 2Jyy= 0.05 Hz), 5.53 (s,
OCHO, 1H), 5.86 (s, OCHO, 1H), 6.37 (s, CHOBn, 1H), 7.09 (s, Ar-H, 1H), 7.31-7.45 (m, Ph, Ar-H, 7H),
7.70 (t, Ar-H, 1H), 7.84 (t, Ar-H, 1H), 7.99 (s, Ar-H, 1H), 8.02 (s, Ar-H, 1H); '*C NMR (50MHz, CDCl;,
25 °C, TMS, 9): 25.31 (s, OCH,CH,CH,0), 25.51 (s, OCH,CH,CH,0), 67.07 (s, OCH,CH,CH,0), 67.09
(s, OCH,CH,CH,0), 67.41 (s, OCH,CH,CH,0), 70.53 (s, OCH,Ph), 73.40 (s, CHOBn), 100.11(s,
OCHO), 100.45 (s, OCHO), 121.78 (s, Ca-H), 122.58 (s, Ca-H), 123.34 (s, Ca-H), 123.43 (s, Ca-H),
123.99 (s, Ca-H), 126.70 (s, Ca-H), 127.60 (s, m-Ph), 127.69 (s, p-Ph), 128.21(s, 0-Ph), 128.69 (s, Cx,-
H), 132.13 (s, Cay), 136.59 (s, Car), 136.89 (s, Car), 137.97 (s, Car), 139.34 (s, Car), 139,79 (s, Cay),
142,22 (s, Car), 146.58(s, Cap); MS (EI, 70eV): m/z (%) 614 (5) [M+2], 431 (100) [M, (-OC3H¢O-)], 91
(66) [(PhCH,0)]; HR MS (EI, 70 eV): m/z calcd for C;yH,9BrOsS: 580.09244; found: 580.09249.
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(5a-d) (6a-d)

0 (10a-d) (11a- d)

i 1IN HCI, MeOH, 3 days, R.T.

General procedure for synthesis of o-bromoacenaldehydes 6a-d and 1la-d: The O-protected

diarylmethanol (5a-d) and (10a-d) (0.244 g, 0563 mmol) was dissolved in methanol (30 mL) and then an

aqueous solution of 1 N HCI (17 mL) was added. The mixture was stirred at ambient temperature for 3
days. The reaction mixture was extracted with ethyl acetate (50 mL) and the organic layer was washed
with water (20 mL), NaHCOj; aq. (20 mL) and again with water (20 mL) and then dried (MgSQ,). The
solvent was removed and the products (6a-d, 11a-d) were purified with column chromatography
(petroleum ether/acetone 10:1). All new compounds prepared by the above procedure were characterized
spectroscopically as shown below.

OCH;

900 0W
Br

OCH;
o)

6a

Yield: 99 %; orange solid, mp 155 °C; 'TH NMR (200MHz, C¢Dg, 25 °C, TMS, 0): 3.31 (s, OCH3;, 3H);
3.80 (s, OCHs;, 3H); 3.89 (s, OCH3;, 3H), 4.93 (s, OCH,Ph, 2H); 7.06-7.30 (m, C¢Hs, SH); 7.91 (s, Ar,
1H); 8.32 (s, Ar, 1H); 9.09 (s, Ar, 1H) 10.50 (s, CHO, 1H); 13C NMR (50MHz, C4Ds, 25 °C, TMS, 9):
55.86 (s, OCH3;), 61.58 (s, OCH3;), 61.81 (s, OCH3); 79.10 (s, OCH,Ph), 97.18 (s, CaH); 107.47 (s,
CarH); 116.55 (s, CaH); 119.25 (s, CaH), 123.70 (s, Ca-OMe), 124.51 (s, Ca-OMe ), 125.83 (s, Car-
OMe), 128.21 (s, 2x 0-Ph), 129.57 (s, p-Ph), 129.96 (s, 2x m-Ph), 130.76 (s, ipso-C¢Hs), 133.71 (s),
134.02 (s), 135.32 (s), 139.06 (s), 143.67 (s), 153.88 (s), 155.09 (s, C-OCH,Ph), 191.32 (s, CHO), MS (EI,
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70eV): m/z (%) 480 (46) (M), 390 (100) (M(-Ph)); HR MS (EI, 70 eV): m/z calcd for C,5H,;BrOs
calculated: 480.05636; found: 480.05838.
OCHs

Br OCH;
oI
X OCH;
o)
11a

Yield: 79 %; orange solid mp 165 °C,'H NMR (200MHz, C¢Dg, 25 °C, TMS, 6): 3.31 (s, OCHs, 3H), 3.77
(s, OCHs;, 3H), 3.88 (s, OCH3, 3H), 4.85 (s, OCH,Ph, 2H), 7.06-7.34 (m, C¢Hs, SH), 8.50 (s, Ar, 1H), 8.55
(s, Ar, 1H), 8.59 (s, Ar), 10.50 (s, CHO, 1H); *C NMR (50MHz, C¢Ds, 25 °C, TMS, 9): 55.81 (s, OCHj),
61.55 (s, OCHj3), 61.88 (s, OCHj3;), 78.10 (s, OCH,Ph), 96.76 (s, Ca-H), 105.63 (s, Ca-H), 120.12 (s, Cax,-
H), 121.24 (s, Ca-H), 125.15 (s, Cao-OMe), 125.63 (s, Ca-OMe), 125.93 (s, Ca-OMe), 127.62 (s, p-Ph),
127.75 (s, 2x 0-Ph), 129.57 (s, 2x m-Ph), 130.61 (s, ipso-Ph), 124.71 (s), 138.44 (s), 142.53 (s), 149.02 (s),
149.53 (s), 155.15 (s), 156.28 (s, C-OCH,Ph), 191.22 (s, CHO), MS (EIL, 70eV): m/z (%) 480 (2.58) [M];
391 (100) [M(-Ph)]; HR MS (EI, 70 eV): m/z calcd for C,5H,BrOs: 480.05707; found: 480.05792.
OCH;

O
Br OCH,
o)

6a’

Pz

Yield: 99 %; orange solid, mp 142-145 °C; '"H NMR (200MHz, CDCl;, 25 °C, TMS, 6): 3.86 (s, OCHs,
3H), 3.99 (s, OCHs, 3H), 4.11 (s, OCHj3, 3H), 5.10 (s, OCH,Ph, 2H), 5.30 (d, -CH=CH,, 1H), 5.77 (d, -
CH=CH,, 1H), 6.66-6.68 (q, -CH=CH,, 1H), 7.09 (s, Ar, 1H), 7.45 (s, Ar, 4H), 8,31 (s, Ar, 1H), 8.47 (s,
Ar, 1H), 8.51 (s, Ar, 1H), 10.39 (s, CHO, 1H); 13C NMR (50MHz, CDCls, 25 °C, TMS, d): 55.57 (s,
OCH;), 61.27 (s, OCHj3), 61.53 (s, OCHj3), 95.55 (s, OCH,Ph), 114.58 (s, -CH=CH,), 118.88 (s, CaH),
120.17 (s, CaH), 125.29 (s, CaH), 126. 29 (s, C), 126.58 (s, CaH), 126.65 (s, 2x 0-Ph); 128.18 (s, C);
128.43 (s, 2x m-Ph); 129.17 (s, Co-OMe); 134.28 (s, Co-OMe); 136.26 (s, Co-OMe), 136.45 (s, -
CH=CH,), 137.74 (s, C-CH=CH,), 137.92 (s, ipso-Ph), 141.22 (s, C), 145.59 (s, C), 147.56 (s, C-CHO),
148.59 (s, C-Br), 154.95 (s, C-OCH,Ph), 191.91 (s, CHO); MS (EI, 70eV): m/z (%) 508.0 (1.88) [M],
391.0 (100) [M, (-CH,C¢H4CH=CH,)]; HR MS (EI, 70 eV): m/z calcd for C,;H,3BrOs: 506.07167; found:
506.07350.

15



. OCH,

Br OCH3

@)
6b

Yield: 89 %; orange solid, mp 130-132 °C; 'H NMR (200MHz, CDCl;, 25 °C, TMS, 6): 3.82 (s, OCHs,
3H), 4.01 (s, OCHs;, 3H), 5.16 (s, OCH,Ph, 2H), 6.44 (s, Ar, 1H), 6.93 (s, Ar, 1H), 7.30-7.41 (m, C¢Hs,
5H), 8.62 (s, Ar, 1H), 8.57 (s, Ar, 1H), 8.37 (s, Ar, 1H), 10.44 (s, CHO, 1H); *C NMR (50MHz, CDCl;,
25 °C, TMS, 0): 53.81 (s, OCH3;), 55.23 (s, OCH3), 90.99 (s, OCH,Ph), 97.87 (s, Ca-H), 98.33 (s, Ca-H),
102.77 (s, Ca-H), 118.33 (s, Ca-H), 119.56 (s, Ca,-H), 123.89 (s, Ca,), 125.84 (s, Ca,), 127.57 (s, Ca-H),
128.14 (s, Ca-H), 128.33 (s, Ca-H), 131.58 (s, Ca,), 134.57 (s, Car), 137.07 (s, Ca,), 148.08 (s, Cay),
156.99 (s, Car), 157.26 (s, Car), 158.41 (s, Cay), 159.83 (s, Cap), 191.80 (s, CHO); MS (EI, 70eV): m/z

(%) 452,1 (5) [M]; 361 (100) [M, (-CH,Ph)]; HR MS (EI, 70 eV): m/z calcd for C,4H9BrO,: 450.04780;
found: 450.04778.

OCHj

POOS

| OCH,
0

11b

Yield: 90 %; orange solid, mp 136-138 °C; 'H NMR (200MHz, CDCl;, 25 °C, TMS, 0): 3.84 (s, OCHs,
3H), 4.09 (s, OCHs;, 3H), 5.14 (s, OCH,Ph, 2H), 6.55 (s, Ar, 1H), 6.99 (s, Ar, 1H), 7.31-7.48 (m, C¢Hs,
5H), 8.68 (s, Ar, 1H), 8.60 (s, Ar, 1H), 8.40 (s, Ar, 1H), 10.49 (s, CHO, 1H); *C NMR (50MHz, CDCl;,
25 °C, TMS, 6): 53.90 (s, OCH3;), 56.29 (s, OCHj3), 91.90 (s, OCH,Ph), 98.80 (s, Ca,-H), 98.20 (s, Ca,-H),
103.70 (s, Ca-H), 119.20 (s, Ca,-H), 120.55 (s, Ca-H), 124.90 (s, Ca,), 126.87 (s, Ca,), 127.17 (s, Ca-H),
129.70 (s, Ca-H), 129.38 (s, Ca-H), 132.58 (s, Ca,), 135.55 (s, Car), 137.15 (s, Cay), 149.99 (s, Cay),
157.99 (s, Car), 158.26 (s, Car), 159.49 (s, Ca,), 160.10 (s, Ca), 192.12 (s, CHO); MS (EI, 70eV): m/z

(%) 452,1 (3) [M]; 361 (100) [M, (-CH,Ph)]; HR MS (EI, 70 eV): m/z calcd for C,4H;9BrO,: 450.04778;
found: 450.047802.
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Yield: 89 %; yellow solid, mp 169-170 °C; 'H NMR (200MHz, CDCls, 25 °C, TMS, 6): 4.11 (s, CHs,
3H), 5.17 (s, OCH,Ph, 2H), 7.06-7.30 (m, CsHs, Ar-H, 8H), 8.42 (d, Ar-H, 1H), 8.46 (d, Ar-H, 2H), 8.65
(s, Ar, 1H), 10.48 (s, CHO, 1H); 3C NMR (50MHz, CDCls, 25 °C, TMS, 6): 31.47 (s, CHs), 79.10 (s,
OCH,Ph), 108.75 (s, Ca), 117.71 (s, CaH), 119.50 (s, CaH), 120.23 (s, CaH), 121.11 (s, CaH),
122.52 (s, CaH), 125.35 (s, CaH),126.35 (s, Car), 127.67 (s, Cay), 127.94 (s, Car), 128.32 (s, Cay), 128,36
(s, Car), 128.61 (s, 2x 0-Ph), 128.70 (s, p-Ph), 128.84 (s, 2x m-Ph), 129.88 (s, Ca-Br), 133.23 (s, ipso-
CsHs), 136.09(s, Ca,), 136.35(s, Ca,), 144,30 (s, C-OCH,Ph), 191.91 (s, CHO); MS (EL 70eV): m/z (%)
443 (20) [M]; 353 (100) [M(-CH,Ph)]. HR MS (EL 70 eV): m/z caled for CosH;sBrNO,: 444.34689;
found: 444.34805.

TC .
| N
9] 0] Me

11c

Yield: 79 %, light yellow solid, mp 172-174 °C; '"H NMR (200MHz, CDCl;, 25 °C, TMS, 6): 4.10 (s, CH3,
3H), 5.20 (s, OCH,Ph, 2H), 7.04-7.30 (m, C¢Hs, Ar-H, 8H), 8.44 (d, Ar, 1H), 8.46 (d, Ar, 2H), 8.67 (s, Ar,
1H), 10.50 (s, CHO, 1H); *C NMR (50MHz, CDCl;, 25 °C, TMS, 9): 31.45 (s, CH3), 80.10 (s, OCH,Ph),
109.15 (s, CaH), 116.81 (s, CaH), 118.90 (s, CaH), 120.23 (s, CaH), 121.15 (s, CaH), 123.02 (s, CaH),
126.35 (s, CaH), 127.30 (s, Car), 127.68 (s, Car), 127.96 (s, Car), 127.28 (s, Car), 127.33 (s, Car), 128.61
(s, 2x 0-Ph), 128.70 (s, p-Ph), 129.84 (s, 2x m-Ph), 129.81 (s, Ca-Br), 137.28 (s, ipso-C¢Hs), 136.07 (s,
Car), 138.38 (s, Car), 145.31 (s, C-OCH,Ph), 192.92 (s, CHO); MS (EI, 70eV): m/z (%) 443 (25) [M];
353 (100) [M(PhCH,)]. HR MS (EI, 70 eV): m/z calcd for C,sH;3sBrNO,: 444.34689; found: 444.34834.
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Yield: 15 %; yellow solid, mp 182-184 °C, 'H NMR (200MHz, CDCl;, 25 °C, TMS, 6): 5.37 (s, OCH,Ph,
2H), 7.49 (d, Ar, 2H), 7.49-7.70 (m, C¢Hs, SH), 7.89 (m, Ar, 1H), 8.23 (m, Ar, 1H), 8,45 (s, Ar, 1H),
8.49 (s, Ar, 1H), 8.70 (s, Ar, 1H), 10.60 (s, CHO, 1H); 3C NMR (50MHz, CDCls, 25 °C, TMS, 9): 75.34
(s, OCH,Ph), 118.11 (s, CaH), 120.21 (s, CaH), 122.44 (s, CaH), 123.04 (s, CaH), 125.20 (s, CaH),
126.26 (s, CaH), 128.50 (s, 2x 0-Ph), 128.74 (s, p-Ph), 129.88 (s, 2x m-Ph), 130.76 (s, Ca,), 133.71 (s,
Car), 134.02 (s, Cay), 135.32 (s, Car), 139.06 (s, Cay), 143.67 (s, Car), 146,45 (s, Car), 149,55 (s, Car)
153.88 (s, Car), 155.09 (s, Car), 191.89 (s, CHO), MS (EI, 70eV): m/z (%) 382 (33) [M]; 305.9 (100)
[M(-Ph)]; HR MS (EI, 70 eV): m/z calcd for C4H;5sBrO,S: 445.99720; found: 445.99805.

PO® .
| S
O @)

11d

Yield: 18 %; yellow solid, mp 193-195 °C; 'H NMR (200MHz, CDCl;, 25 °C, TMS, 6): 5.35 (s, OCH,Ph,
2H), 7.44 (d, Ar, 2H), 7.50-7.78 (m, C¢Hs, SH), 7.88 (m, Ar, 1H), 8.25 (m, Ar, 1H), 8.42 (s, Ar, 1H),
8.51 (s, Ar, 1H), 8.65 (s, Ar, 1H), 10.52 (s, CHO, 1H); 3C NMR (50MHz, CDCl3, 25 °C, TMS, 9): 75.34
(s, OCH,Ph), 118.11 (s, CaH), 120.21 (s, CoH), 122.44 (s, CoH), 123.04 (s, CoH), 125.20 (s, CaH),
126.26 (s, CaH), 128.50 (s, 2x 0-Ph), 128.74 (s, p-Ph), 129.88 (s, 2x m-Ph), 130.76 (s, Ca,), 133.71 (s,
Car), 134.02 (s, Cay), 135.32 (s, Car), 139.06 (s, Ca,), 140, 33 (s, Cap), 142,11 (s, Ca,) 143.67 (s, Cay),
153.88 (s, Cayr), 155.09 (s, Car), 191.89 (s, CHO); MS (EIL, 70eV): m/z (%) 382 (26) [M]; 305.9 (100) [M,
(-Ph)] HR MS (EI, 70 eV): m/z calcd for C4H,5BrO,S: 445.99720; found: 445.99650.
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