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A. General Information

All reagents were purchased from commercial sources and used without treatment, unless
otherwise indicated. "H NMR and >C NMR spectra were recorded at 25°C on a Varian
500 MHz and 125 MHz, respectively, and TMS as internal standard. IR spectra (KBr)
were recorded on a Magna-560 FTIR spectrophotometer in the range of 4004000 cm™.
Melting points were obtained with a micro melting point XT4A Beijing Keyi electrooptic
apparatus and are uncorrected. Elemental analyses were measured on a VarioEL analyzer.
Mass spectra were recorded on Agilient 1100 LCMsD mass spectrometer. All reactions
were monitored by TLC with Taizhou GF254 silica gel coated plates. Flash column
chromatography was carried out using 300-400 mesh silica gel at increased pressure.
Compound 4b with dimension 0.15 x 0.13 % 0.11 mm, was glued on a glass fiber. Data
were collected on a Rigaku R-axis RAPID IP diffractometer at 293 K using
graphite-monochromated Mo Ko radiation (A = 0.71069A) and Bruker APEX CCD
area-detector in the range 2.50° < # <25.95°. Empirical absorption correction was applied.
The structure was solved by the direct method and refined by the full-matrix least-squares
method on F* using the SHELXS 97 crystallographic software package. Anisotropic
thermal parameters were used to refine all non-hydrogen atoms. Hydrogen atoms were

located from difference Fourier maps.

B. HBr-catalyzed hydroxyalkylation reaction of 1 with 2

General procedure for the HBr-catalyzed hydroxyalkylation of naphthols with
aldehydes: To a solution of B-naphthol 1a (288 mg, 2.0 mmol) and 4-nitrobenzaldehyde
2a (166 mg, 1.1 mmol) in acetonitrile (9.0 mL) was added HBr (47% aqueous)-MeCN
solution (1.0 mL, prediluted with MeCN, M = 0.1 mol-L", 0.I mmol) at room
temperature. After stirring for 7.0 h monitored by TLC, the reaction mixture was poured
into water (20 mL) and extracted with CH,Cl, (2 x 20 mL). The combined organic layers
were dried over anhydrous MgSQOy, filtered, and concentrated. The residue was purified
by flash silica gel chromatography (petroleum ether/ether: 5/1, V/V) to give compound
3a (320 mg, 76%) as a white solid.
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Procedure for the HBr-catalyzed hydroxyalkylation of p-cresol with
4-nitrobenzaldehyde: To a solution of p-cresol le (216 mg, 2.0 mmol) and
4-nitrobenzaldehyde 2a (166 mg, 1.1 mmol) in acetonitrile (10 mL) was added HBr (47%
aqueous, 0.11 mL, 1.0 mmol) at room temperature. After refluxing for 15 h monitored by
TLC, the reaction mixture was poured into water (20 mL) and extracted with CH,Cl, (2 x
20 mL). The combined organic layers were dried over anhydrous MgSOQy, filtered, and
concentrated. The residue was purified by flash silica gel chromatography (petroleum

ether/ethyl acetate: 1/4, V/V) to give compound 3k’ (210 mg, 70%) as a white solid.

1,1'-((4-Nitrophenyl)methylene)dinaphthalen-2-ol (3a)
NO,

OH OH
White solid (76%). M.p. 137-139 °C; 'H NMR (500 MHz, CDCls): & 6.78 (s, 2H), 6.96

(d, J=8.5 Hz, 2H), 7.14 (s, 1H), 7.28 (d, J = 9.0 Hz, 2H), 7.36 (t, J = 7.0 Hz, 2H), 7.41 (t,
J=17.0 Hz, 2H), 7.68 (d, J = 9.0 Hz, 2H), 7.82 (d, J = 8.0 Hz, 2H), 7.90 (d, J = 8.5 Hz,
2H), 8.08 (d, J = 8.5 Hz, 2H); °C NMR (125 MHz, CDCls): & 42.0, 118.0 (2C), 119.0
(20), 122.1 (2C), 123.7 (2C), 123.8 (2C), 127.7 (2C), 128.5 (2C), 129.2 (2C), 129.8 (20),
130.3 (2C), 133.7 (2C), 146.4, 150.1, 151.8 (2C); Vmax/cm™ (KBr): 3280, 3060, 2955,
1622, 1515, 1344, 813; ES-MS calcd m/z 421.1, Found 422.1 [(M + 1)]"; Anal. Calcd for
Cy7H19NOy4: C, 76.95; H, 4.54; N, 3.32. Found: C, 76.71; H, 4.69; N, 3.22.

1,1'-((4-Chlorophenyl)methylene)dinaphthalen-2-ol (3b) !
Cl
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Prepared according to the general procedure from f-naphthol and 4-chlorobenzaldehyde.
White solid (79%). M.p. 192-194 °C (lit. 189—190 °C); 'H NMR (500 MHz, CDCls): &
6.39 (s, 2H), 6.96 (d, J=9.0 Hz, 2H), 7.03 (s, 1H), 7.12 (d, J = 8.5 Hz, 2H), 7.25 (d, J =
7.0 Hz, 2H), 7.33—7.41 (m, 4H), 7.67 (d, J = 9.0 Hz, 2H), 7.79 (d, J = 7.5 Hz, 2H), 7.88
(d, J = 8.5 Hz, 2H); *C NMR (125 MHz, DMSO): § 41.5, 119.5 (2C), 120.5 (2C), 122.8
(2C), 124.4 (2C), 126.5 (2C), 128.1 (2C), 129.0 (2C), 129.2 (2C), 129.3 (2C), 129.9,
130.6 (2C), 134.7 (2C), 144.1, 153.2 (2C); Vma/cm™ (KBr): 3206, 3061, 2921, 1485,
1357, 1143, 783; ES-MS calcd m/z 410.1, Found 411.1 [(M + 1)]; Anal. Calcd for
Cy7H19ClO2: C, 78.92; H, 4.66. Found: C, 79.02; H, 4.52.

1,1'-(Phenylmethylene)dinaphthalen-2-ol (3¢) 2

OH OH
Prepared according to the general procedure from B-naphthol and benzaldehyde. White

solid (39%). M.p. 196-198 °C (lit. 187 °C); 'H NMR (500 MHz, CDCLs): & 5.99 (s, 2H),
6.99 (d, J = 8.5 Hz, 2H), 7.07 (s, 1H), 7.24-7.38 (m, 9H), 7.68 (d, J = 9.0 Hz, 2H), 7.78
(d, J= 1.5, 8.0 Hz, 2H), 7.87 (d, J = 8.5 Hz, 2H); '*C NMR (125 MHz, CDCly): § 42.7,
118.4 (2C), 119.9 (2C), 122.5 (2C), 123.5 (2C), 127.4 (2C), 127.7, 128.4 (2C), 128.9
(2C), 129.7 (2C), 129.9 (2C), 130.1 (2C), 133.5 (2C), 140.4, 152.9 (2C); Vimax/om™ (KBr):
3473, 3055, 2922, 1491, 1217, 825, 781; ES-MS caled m/z 376.2, Found 377.1 [(M + 1)]";
Anal. Caled for Cy7Ha00,: C, 86.14; H, 5.36. Found: C, 86.38; H, 5.50.

1,1'-Methylenedinaphthalen-2-ol (3d) 3

OH OH
Prepared according to the general procedure from B-naphthol and formaldehyde. White

solid (99%). M.p. 197-198 °C (lit. 207 °C); "H NMR (500 MHz, CDCls): 8 4.81 (s, 2H),

S4



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

6.49 (s, 2H), 7.03 (d, J = 8.5 Hz, 2H), 7.32 (t, J = 7.0 Hz, 2H), 7.43 (t, J = 7.0 Hz, 2H),
7.63 (d, J = 9.0 Hz, 2H), 7.76 (d, J = 8.0 Hz, 2H), 8.21 (d, J = 8.0 Hz, 2H); *C NMR
(125 MHz, CDCls): 6 21.8, 117.2 (2C), 118.0 (2C), 123.1 (2C), 123.3 (2C), 126.9 (2C),
128.9 (2C), 129.8 (4C), 133.5 (2C), 151.6 (2C); Vmax/cm™ (KBr): 3323, 3055, 2952, 1621,
1514, 1215, 805; ES-MS caled m/z 300.1, Found 301.0 [(M + 1)]"; Anal. Calcd for
C,1H1607: C, 83.98; H, 5.37. Found: C, 83.69; H, 5.29.

1,1'-((4-Nitrophenyl)methylene)bis(6-bromonaphthalen-2-ol) (3e)
NO,

Br O O Br

OH OH

Prepared according to the general procedure from 6-bromo-B-naphthol and
4-nitrobenzaldehyde. Light yellow solid (52%). M.p. 128—130 °C; 'H NMR (500 MHz,
CDCl): 0 6.80 (s, 2H), 6.98 (s, 1H), 7.06 (d, J = 9.0 Hz, 2H), 7.27 (d, J = 8.5 Hz, 2H),
7.47 (dd, J=2.0, 9.5 Hz, 2H), 7.66 (d, J = 8.5 Hz, 2H), 7.71 (d, J = 9.5 Hz, 2H), 7.98 (d,
J = 2.0 Hz, 2H), 8.11 (d, J = 8.5 Hz, 2H); °C NMR (125 MHz, CDCL): & 42.2, 117.5
(20), 118.1 (2C), 120.4 (2C), 123.8 (2C), 123.9 (2C), 128.5 (2C), 129.5 (2C), 130.9 (40),
131.1 (2C), 132.2 (2C), 146.7, 149.2, 152.3 (2C); Vma/em™ (KBr): 3387, 3069, 2928,
1616, 1501, 1343, 855; ES-MS calcd m/z 579.0, Found 580.0 [(M + 1)]". Anal. Calcd for
Cy7H17BroNO4: C, 55.99; H, 2.96; N, 2.42. Found: C, 55.61; H, 2.80; N, 2.32.

N-((6-Bromo-2-hydroxynaphthalen-1-yl)(4-nitrophenyl)methyl)acetamide (3e’)

o) NO,
g
o

Prepared according to the general procedure from 6-bromo-fB-naphthol and

4-nitrobenzaldehyde. White solid (21%). M.p. 250-252 °C; 'H NMR (500 MHz, DMSO):

Br
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62.01 (s, 3H), 7.12 (d, J = 7.0 Hz, 1H), 7.25 (d, J = 9.0 Hz, 1H), 7.36 (d, J = 8.5 Hz, 2H),
7.49 (d, J= 8.5 Hz, 1H), 7.73 (s, 1H), 7.80 (d, /= 9.0 Hz, 1H), 8.11 (s, 1H), 8.13 (d, J =
9.0 Hz, 2H), 8.62 (d, J= 7.5 Hz, 1H), 10.3 (s, 1H); >C NMR (125 MHz, DMSO): § 23.0,
48.3,115.9, 118.7, 120.1, 123.8 (2C), 127.7 (2C), 129.7, 129.9 (2C), 130.3, 130.8, 131.4,
146.5, 151.3, 154.4, 170.3; vpa/em™ (KBr): 3418, 3193, 1645, 1513, 1342, 760; ES-MS
calcd m/z 414.0, Found 415.0 [(M + 1)]"; Anal. Calcd for CioH;sBrN,Oy4: C, 54.96; H,
3.64; N, 6.75. Found: C, 55.20; H, 3.45; N, 6.62.

1,1'-((4-Nitrophenyl)methylene)bis(2-methoxynaphthalene) (3f)
NO,

_0 _O
Prepared according to the general procedure from 2-methoxynaphthalene and
4-nitrobenzaldehyde. White solid (71%). M.p. 213-215 °C; '"H NMR (500 MHz, DMSO):
0 3.92 (s, 6H), 6.67 (d, J = 8.0 Hz, 2H), 6.83 (d, J = 8.0 Hz, 2H), 7.07 (s, 1H), 7.44—7.49
(m, 6H), 7.92 (d, J = 8.0 Hz, 2H), 8.18-8.22 (m, 4H); °*C NMR (125 MHz, DMSO): &
47.7,56.0 (2C), 104.2 (2C), 122.7 (2C), 124.2 (2C), 124.5 (2C), 125.8 (2C), 125.9 (20),
127.5 (2C), 127.9 (2C), 131.2 (2C), 131.3 (2C), 132.4 (20), 146.7, 152.4, 154.5 (2C);
Vmax/em™ (KBr): 3397, 3069, 2957, 1620, 1513, 1341, 1106, 813; ES-MS calcd m/z 449.2,
Found 450.3 [(M + 1)]+. Anal. Calcd for CoH23NOy4: C, 77.49; H, 5.16; N, 3.12. Found:
C, 76.68; H, 5.30; N, 3.02.

2,2'-((4-Nitrophenyl)methylene)dinaphthalen-1-ol (3g)
NO-

OH OH
Prepared according to the general procedure from a-naphthol and 4-nitrobenzaldehyde.
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White solid (58%). M.p. 142—144 °C; "H NMR (500 MHz, DMSO): & 6.57 (d, J = 8.0 Hz,
2H), 6.72 (d, J = 8.0 Hz, 2H), 6.97 (s, 1H), 7.39—7.44 (m, 6H), 7.88 (d, J = 8.0 Hz, 2H),
8.15-8.19 (m, 4H), 10.2 (s, 2H); *C NMR (125 MHz, DMSO): § 47.7, 107.7 (2C), 123.2
(2C), 124.1 (2C), 124.3 (2C), 125.0 (2C), 125.7 (2C), 127.1 (2C), 128.1 (2C), 129.6 (2C),
131.3 (3C), 132.7 (2C), 146.6, 152.9 (2C); Vmax/cm™ (KBr): 3406, 3069, 2957, 1514,
1344, 1268, 842; ES-MS calcd m/z 421.1, Found 422.1 [(M + 1)]"; Anal. Calcd for
Co7H19NOy: C, 76.95; H, 4.54; N, 3.32. Found: C, 76.63; H, 4.42; N, 3.25.

2,4'-((4-Nitrophenyl)methylene)dinaphthalen-1-o0l (3g’)
NO»

OH

Prepared according to the general procedure from a-naphthol and 4-nitrobenzaldehydea.
Yellow solid (23%). M.p. 178—180 °C; 'H NMR (500 MHz, CDCls): & 5.26 (s, 1H), 5.37
(s, 1H), 6.59 (s, 1H), 6.71 (d, J = 8.0 Hz, 1H), 6.81 (d, J = 8.0 Hz, 1H), 6.89 (d, J=9.0
Hz, 1H), 7.34 (d, J = 9.0 Hz, 2H), 7.37 (d, J = 8.5 Hz, 1H), 7.44 (d, J = 8.0 Hz, 1H),
7.49-7.52 (m, 3H), 7.79 (t, J = 7.0 Hz, 1H), 7.85 (d, /= 8.5 Hz, 1H), 8.04 (t, /= 7.0 Hz,
1H), 8.16 (d, J = 9.0 Hz, 2H), 8.28 (d, J = 8.5 Hz, 1H); °C NMR (125 MHz, CDCl;): &
47.2, 107.8, 120.8, 120.9, 122.5, 122.6, 123.7 (2C), 123.8, 124.7, 125.1, 125.5, 125.8,
126.3, 127.2, 127.3, 127.4, 127.9, 129.2, 130.5 (2C), 132.7, 133.7, 146.8, 148.5, 150.8,
151.5; vma/em™ (KBr): 3391, 3062, 1693, 1510, 1339, 676; ES-MS calcd m/z 421.1,
Found 422.1 [(M + 1)]'; Anal. Calcd for C»7H;oNO4: C, 76.95; H, 4.54; N, 3.32. Found:
C, 76.69; H, 4.53; N, 3.28.

OH

2,2'-((4-Chlorophenyl)methylene)dinaphthalen-1-ol (3h)
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OH OH
Prepared according to the general procedure from a-naphthol and 4-chlorobenzaldehyde.
White solid (51%). M.p. 100-102 °C; "H NMR (500 MHz, DMSO): & 6.57 (d, J = 8.0 Hz,
2H), 6.72 (d, J = 8.0 Hz, 2H), 6.79 (s, 1H), 7.16 (d, J = 8.5 Hz, 2H), 7.32 (d, J = 8.5 Hz,
2H), 7.38—7.41 (m, 4H), 7.87 (d, J = 8.0 Hz, 2H), 8.17 (t, J = 8.0 Hz, 2H), 10.1 (s, 2H);
BC NMR (125 MHz, DMSO): 8 47.3, 107.7 (2C), 123.2 (2C), 124.3 (2C), 124.9 (2C),
125.7 (2C), 126.9 (2C), 127.9 (2C), 128.8 (2C), 130.4 (2C), 131.3, 131.9 (2C), 132.7
(20), 143.7, 152.7 (2C); Vma/em™ (KBr): 3359, 3066, 2973, 1584, 1299, 1049, 761;

ES-MS calcd m/z 410.1, Found 411.1 [(M + 1)]+; Anal. Calcd for C»7H9ClO,: C, 78.92;
H, 4.66. Found: C, 78.75; H, 4.54.

2,4'-((4-Chlorophenyl)methylene)dinaphthalen-1-ol (3h’)
|

OH

Prepared according to the general procedure from a-naphthol and 4-chlorobenzaldehyde.
Light yellow oil (17%). "H NMR (500 MHz, CDCls): § 5.22 (s, 1H), 5.35 (s, 1H), 6.39 (s,
1H), 6.69 (d, /J="7.5 Hz, 1H), 6.83 (d, /= 8.0 Hz, 1H), 6.91 (d, J=8.5 Hz, 1H), 7.11 (d, J
=8.0 Hz, 2H), 7.27 (d, J= 8.5 Hz, 2H), 7.34 (d, /= 8.5 Hz, 1H), 7.41 (t, J= 7.0 Hz, 1H),
747 (t,J=8.5 Hz, 3H), 7.77 (t, J= 5.0 Hz, 1H), 7.86 (d, J = 8.5 Hz, 1H), 8.09 (d,/=5.5
Hz, 1H), 8.26 (d, J = 8.0 Hz, 1H); °C NMR (125 MHz, CDCls): & 47.1, 107.8, 120.6,
121.3, 122.5, 123.1, 123.9, 124.9, 125.0, 125.3, 125.5, 126.1, 127.1, 127.2, 127.6, 127.7,
128.9 (2C), 129.8, 130.9 (2C), 132.7, 132.8, 133.6, 140.9, 148.6, 151.3; vpa/ecm™ (KBr):
3448, 3062, 2952, 1655, 1587, 1302, 845; ES-MS calcd m/z 410.1, Found 411.0 [(M +
1)]"; Anal. Caled for C,7H,4C105: C, 78.92; H, 4.66. Found: C, 78.79; H, 4.58.

OH
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2,2'-(Phenylmethylene)dinaphthalen-1-ol (3i)

OH OH
Prepared according to the general procedure from a-naphthol and benzaldehyde. White
solid (45%). M.p. 72—74 °C; "H NMR (500 MHz, CDCls): & 5.16 (s, 2H), 6.63 (d, J = 8.0
Hz, 2H), 6.69 (d, J = 8.0 Hz, 2H), 6.73 (s, 1H), 7.14 (d, /= 7.0 Hz, 2H), 7.22 (d, J=7.5
Hz, 3H), 7.37 (t, /= 7.5 Hz, 2H), 7.45 (t, J = 7.5 Hz, 2H), 7.88 (d, J = 8.5 Hz, 2H), 8.23
(d, J = 8.5 Hz, 2H); >C NMR (125 MHz, CDCl3): § 48.7, 107.8 (2C), 122.3 (2C), 124.1
(20), 124.7 (2C), 125.0, 126.2 (2C), 126.6 (2C), 127.7 (2C), 128.3 (2C), 129.8 (2C),
1322 (2C), 132.8 (2C), 144.0, 150.7 (2C); Vma/em™ (KBr): 3391, 3061, 2978, 1625,

1582, 1377, 759; ES-MS calcd m/z 376.2, Found 377.1 [(M + 1)]+; Anal. Calcd for
Cy7H00,: C, 86.14; H, 5.36. Found: C, 86.01; H, 5.27.

2,4'-(Phenylmethylene)dinaphthalen-1-ol (3i')

OH

Prepared according to the general procedure from a-naphthol and benzaldehyde. White
solid (32%). M.p. 100-102 °C; "H NMR (500 MHz, DMSO):  6.72—6.76 (m, 4H), 6.90
(s, IH), 7.11-7.44 (m, 9H), 7.76 (s, 1H), 7.91 (s, 1H), 8.17-8.22 (m, 2H), 9.50 (s, 1H),
10.1 (s, 1H); °C NMR (125 MHz, DMSO): & 45.5, 107.6, 119.5, 122.7, 123.1, 124 .4,
124.7, 125.4, 125.6, 125.7, 125.8, 126.1, 126.5, 126.7, 127.6, 128.1, 128.3, 128.7 (20),
129.9 (2C), 130.8, 133.0, 133.6, 144.6, 149.4, 152.5; vpa/cm™ (KBr): 3392, 3059, 2979,
1656, 1586, 1378, 698; ES-MS calcd m/z 376.2, Found 377.2 [(M + 1)]". Anal. Calcd for
Cy7H2007: C, 86.14; H, 5.36. Found: C, 85.98; H, 5.29.

OH

2,2'-((4-Methoxyphenyl)methylene)dinaphthalen-1-ol (3j)
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OMe

OH OH
Prepared according to the general procedure from o-naphthol and
4-methoxybenzaldehyde. White solid (27%). M.p. 148—150 °C; '"H NMR (500 MHz,
CDCl): 6 3.77 (s, 3H), 5.26 (s, 2H), 6.61 (d, J = 7.5 Hz, 2H), 6.68 (d, J = 5.5 Hz, 2H),
6.70 (s, 1H), 6.80 (d, J = 8.5 Hz, 2H), 7.03 (d, J = 8.5 Hz, 2H), 7.36 (t, J = 7.0 Hz, 2H),
7.44 (t, J=17.5 Hz, 2H), 7.88 (d, J = 8.5 Hz, 2H), 8.23 (d, J = 8.5 Hz, 2H); °C NMR (125
MHz, CDCls): 6 47.9, 55.2, 107.8 (2C), 113.8 (2C), 122.2 (2C), 124.2 (2C), 124.8 (4C),
126.7 (2C), 127.5 (2C), 130.7 (2C), 132.8 (20), 132.9 (2C), 135.9, 150.3 (2C), 157.9;

vmad/cm” (KBr): 3386, 3065, 2954, 1509, 1242, 759, 416; ES-MS calcd m/z 406.2, Found
407.2 [M + 1)]". Anal. Caled for CosH»,05: C, 82.74; H, 5.46. Found: C, 82.55; H, 5.32.

2,4'-((4-Methoxyphenyl)methylene)dinaphthalen-1-ol (3j’)

OMe

OH

Prepared according to the general procedure from o-naphthol and
4-methoxybenzaldehyde. White solid (31%). M.p. 62—63 °C; 'H NMR (500 MHz,
CDCl): 6 3.79 (s, 3H), 5.29 (s, 2H), 6.32 (s, 1H), 6.69 (d, J = 8.0 Hz, 1H), 6.85—6.87 (m,
3H), 6.93 (d, J= 8.5 Hz, 1H), 7.09 (d, J = 8.5 Hz, 2H), 7.32 (d, /= 8.5 Hz, 1H), 7.41 (d, J
=17.5 Hz, 1H), 7.46—7.49 (m, 3H), 7.75 (t, J = 6.0 Hz, 1H), 7.88 (d, /= 8.5 Hz, 1H), 8.13
(t, J = 6.0 Hz, 1H), 8.25 (d, J = 8.5 Hz, 1H); C NMR (125 MHz, CDCl;): & 47.3, 55.2,
107.9, 114.3 (20), 120.3, 121.6, 122.4, 123.7, 124.2, 124.9, 125.1, 125.2, 125.3, 125.9,
127.0, 127.2, 127.5, 128.0, 130.5 (2C), 130.6, 132.9, 133.6, 133.9, 148.8, 151.1, 158.6;
Vma/em™ (KBr): 3402, 3064, 2955, 1659, 1508, 1247, 765; ES-MS calcd m/z 406.2,
Found 407.2 [(M + 1)]". Anal. Calcd for CogH»O;3: C, 82.74; H, 5.46. Found: C, 82.61; H,

OH
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5.34.

N-((2-Hydroxy-5-methylphenyl)(4-nitrophenyl)methyl)acetamide (3k")

0O
OH HN)K

Prepared according to the general procedure from p-cresol and 4-nitrobenzaldehyde.
White solid (70%). M.p. 217-218 °C; 'H NMR (500 MHz, DMSO): § 1.94 (s, 3H), 2.17
(s, 3H), 6.44 (d, J = 8.5 Hz, 1H), 6.71 (d, J = 8.0 Hz, 1H), 6.89 (d, J = 8.0 Hz, 1H), 7.01
(s, 1H), 7.45 (d, J = 8.5 Hz, 2H), 8.16 (d, J = 9.0 Hz, 2H), 8.66 (d, J = 8.5 Hz, 1H), 9.49
(s, 1H); *C NMR (125 MHz, DMSO): § 20.8, 23.1, 50.5, 115.8, 123.9 (2C), 127.5, 128.1,
128.5 (2C), 128.8, 129.4, 146.7, 151.5, 152.5, 169.3; Vpa/em™ (KBr): 3319,3076, 2946,
1512, 1374, 1350, 887; ES-MS calcd m/z 300.1, Found 301.1 [(M + 1)]". Anal. Calcd for
Ci6H16N2O4: C, 63.99; H, 5.37; N, 9.33. Found: C, 64.20; H, 5.22; N, 9.21.

C. HBr -catalyzed hydroxyalkylation-iodocyclization of 1 with allyl iodide

General procedure for the hydrobromic acid-catalyzed alkylation-cyclization of
B-naphthols 1 with allyl iodide: To a solution of B-naphthol 1a (144 mg, 1.0 mmol) and
allyl iodide (0.92 mL, 10 mmol) in acetonitrile (10 mL) was added HBr (47% aqueous,
0.11 mL, 1.0 mmol) at room temperature. The reaction was allowed to proceed at 60 °C
and complete in 8.0 h. The above mixture was quenched with water (20 mL), then
extracted with CH,Cl, (3 x 20 mL). The combined organic extracts were washed with
water, dried over anhydrous Na,SQy, filtered, and concentrated. The residue was purified
by flash chromatography on silica gel (petroleum ether) to give coupling product

2-(iodomethyl)-1,2- dihydronaphtho[2,1-b]furan 4a (217 mg, 70%) as a light yellow oil.

2-(Iodomethyl)-1,2-dihydronaphtho|[2,1-b]furan (4a) 4

S11



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

O

White solid (70%). M.p. 58-60 °C (lit. 58—60 °C); 'H NMR (500 MHz, CDCL): & 3.29
(dd, J=6.5, 16.5 Hz, 1H), 3.40 (dd, J=7.5, 10.0 Hz, 1H), 3.51 (dd, J= 5.0, 10.0 Hz, 1H),
3.65 (dd, J=9.0, 16.0 Hz, 1H), 5.08-5.11 (m, 1H), 7.09 (d, J = 8.5 Hz, 1H), 7.31 (q, J =
7.0 Hz, 1H), 7.47-7.50 (m, 1H), 7.59 (d, J = 8.5 Hz, 1H), 7.69 (d, J = 9.0 Hz, 1H), 7.80
(d, J= 8.5 Hz, 1H); °C NMR (125 MHz, CDCL): § 9.33, 34.9, 82.3, 111.9, 117.3, 122.6,
123.0, 126.7, 128.7, 129.1, 129.2, 130.5, 156.5. vma/cm™ (KBr): 3056, 2951, 1628, 1516,
1242, 957, 808; ES-MS caled m/z 310.0, Found 311.0 [(M + 1)]".

7-Bromo-2-(iodomethyl)-1,2-dihydronaphtho|2,1-b]furan (4b)

Br QQ o I
Prepared according to the general procedure from 6-bromo B-naphthol. Colorless solid
(52%). M.p. 135-137 °C; '"H NMR (500 MHz, CDCly): § 3.26 (dd, J = 6.5, 16.0 Hz, 1H),
3.39(dd, J=17.5,10.0 Hz, 1H), 3.50 (dd, /= 5.0, 10.0 Hz, 1H), 3.63 (dd, J=9.5, 15.5 Hz,
1H), 5.07-5.09 (m, 1H), 7.10 (d, J = 8.5 Hz, 1H), 7.45 (d, /= 9.0 Hz, 1H), 7.53 (dd, J =
2.0, 2.0 Hz, 1H), 7.59 (d, J = 9.0 Hz, 1H), 7.95 (d, J =2.0 Hz, 1H); >C NMR (125 MHz,
CDCl): & 8.8, 34.8, 82.3, 112.9, 116.5, 117.6, 124.3, 128.3, 129.0, 129.9, 130.3, 130.5,
156.9; Vnax/cm™ (KBr): 3038, 2936, 1652, 1502, 1233, 957, 803; ES-MS calcd m/z 389.0,
Found 390.0 [(M + 1)]". Anal. Calcd for C3H;oBrIO: C, 40.14; H, 2.59. Found: C, 40.01;
H, 2.48.

D. References
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E. Copies of "H NMR and “C NMR spectra of compounds 3 and 4

3a

STANDARD PROTON PARANETIRS

Archive @1FAStorys /aNBort /momes iy enar sy eata
Sasple directery:

Pulse Sequence: s2pul
Solvents COC13

1 L]

.82
]:ﬂl%
1o

STANDASD CARBON PARANETERS

Archive directory: Jexport/hone/)iuy/vnarsys data

Sample directory:

Pulse Sequence: sZpul
Solvant: COC1I
Amtiiant tesgerature
User: 1-14-87

File: ch2e
INOWA-300  “WEMUS 00~

ns
0B 13, 125.8754656 MHz
DECOUPLE W1, 493.8050905 Mz
Power 40 &8

ine broadening 1.5 Mz
FT size 131072
Total time 1 hr, 45 win, 51 sec

az.824

T T T T T

o0 180 160
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3b

STANDARD PROTGN PARANLTLRS

Archive diractory: sewport/home,|iuy /vnarsys /data
Sample directory:

Pulse Sequance: spul

Solvent: €DC13
fent temperature

File: c¥ss

INOVA-500  “NEMUSED®

FROCESS.
FT slze 65538
Total time 0 min, 23 sec

6,393

STAMDARD CARBON PARAMETERS

Archive directory: fexpart home,1luy ys data

Sample @ireciory: = ’ ’

Pulse Sequence: s2pul

Selvant: DS

Ambiant

user: 1-18

Tile c81s
508 “NIWUsDe"

sraturs
=4

Belax. delay 0
Putes a0 de

Acg. time 1
Width 31421
236 repatit
GRSERVE  C1a
DECOUPLE M1
Power 40 4B
cont muous ly on =
MALTZ<16 wodulated -
DATA PROCESSING 08
Lime Broademing 1.5 Hz b
FT size 131072 )
Total time 1 br, 49 min, 50 tec
3|3
- s -
= 525 ;
- e k/E
] 5 -
W 3
| ‘ M I
T T . T T T LAREAN Sanay Y T T T T T T T T T T T T T T T
2ze 4] 180 160 140 120 100 &0 BO a0 20 o Ppm
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3c

STANDARD PROTOM PARAMETERS

Archive diFectory: /export/home)idy/vnariys /data

Te directory:
Pulse Sequence: s2pul

Solvent: COCI3
Anblent tesperature
File: !ll

mova-S00  “mENUSODR®

Ralax. delay 1.000 sec
Pulse 45.0 dagrass

. time 1.8 sec
widin & Hz
16 repetitio
BEERVE

DATA
FT size 65536
Total time @ min, 48 sec

s
Hi, 499.8026038 WHI
ssinG

2
- ;
g ¢
T T T T T T T T
9 & 5 4 3 2 1 -0 ppm
STANDARD CARBON PARANETERS
Archi Y L/home s 11wy ¥ 11
MI:'IIF!‘I“!’I diatid o rata
Pulse Sequence: S2pul
Solvent: COCIY
A T
g3
mee
o m=s
OBSIRVE C13, 125.6754637 MHz q)
OECOUPLE W1, 433.8050905 mNz
Power 40 db
cont inuous Iy on
WALTZ-16 lated
L!" tm::;“?n 1.5 Mz S
n ning 1. -
1 vize 131072 2ghn.,.2.a
Total tims 1 br, 49 ain, 51 sec SaomRGTRRE
FEEEE T
H g
23 s
~ BT =4
¥ . H
PR 5
T T T T T T T T T T T TrIvY T T T T T T T
220 200 180 160 140 120 100 -1

S15



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

3d

STANDARD PROTON PASANETERS

Archive : rexpart mont
Sampis irecioryy T "

Pulse Sequence: spul
salvant: COCI3
Ambient tesperature

File: hat
INOVA-508  “NEWDSEO"

sye data

Relax. del
Pulse 45.0

.t
Widin 7

8 rmutl
OBE: Hi, 499.8025938 WHz
DATA

PROCESSING
FT size 65536
Total time 8 min, 23 sec

1,000 sec
s

2 sec
(3

4.810

e 1604

T
10 9

1804
1.7

STANDARD CARBON PARARETERS

Archive directory: sexport/hose/ i U tas data
Sasple directory:s e v
Pulse Sequence: s2pul

Solvent: CDCIS

Ambient t erature

users 1=14-87

Filar h32

INOVA-500 “NENUS0S™

Widih 31421 8 Hz

4800 rapetitions

OBSERVE C13. 125.6754584 WMz

o(um'l:. :{' ATT. 0950905 WMz
r

Powy

cont inuout Iy on

WALTZ-16 modulated

DATA PRECE:

Line Broagening 1.5 Mz
T size 131072
Tatal time 2 hr, 40 min, 36 sec

133.482
129,751
123, 1
— T 1]
117,187

128,811

151.550

O

OH OH

21.754

Al

T T T T T T
220 200 180 168 1ap 120

100

60

40
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3e

STANDARD PROTON PARANETERS

Arcmive directory: cexpart shome/1iuy /vrereys data
Sample directoryl |
Br =,

Pulse Sequence: sipul

Br
Solvent: COC13 | |
fAmbient temperature
File: hisy s
INOVA-580 “NENUSO0™ |
i [~
OH OH
A9 . BOZSNT0 MHEZ
DATA PROCESSTNG
FT size 65536
Total time 8 min, 23 sec
s
<
BEn
bt
~ -
T T T T T T T T T T T
10 9 e ] 5 4 3 2z 1 -0 ppm
23 == 4
e O oo S =

SOOI CARION RRARI ()RS

Aihlve a1 eLlony: oupal t/home, 11Uy /Ynersys /data
“imple (14 petarys

Fulne Soquonee: sPpul
doivent: COCI

dLer: 1-14
Fihe: nids
INDVA-S00  “HENUSBO®

Belaw. delay 0.300 sec

1536 repet|tions

DBSERVE C13, 125.6754618 Wz
DECOUPLE Wi, 433.8450905 MHz
Poer 40 o8

et inuous Iy on

WALTZ-16 modulated

DATA PROCESSING

Ling broadaning 1.5 Wz

T ize 131072

Total time I hr, 49 min, 51 sec

2
4
i 3
| s
I
]
| MI
|
L il .
zzo 200 1a0 160 140 1z0 100 an (1] an 20 L] ppm
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3e’

STANDARD PROTON PARANETLRS

Archive directory: sexport homesluy /vnariys data
Sesple directorys

Pulte Sequence: s2pul

Solvent: DRSO

Ambient Lemperature

File: hoga

INGVA-500  “NENUS#0"

5
RVE o 4998043570 mHZ

DATA PROCESSZING

FT size 65536

Total Lime 0 min, 23 sec

i

3

3.7

LT

2. 518

2538

N2.500

_ —2.00

585

1

OY F NO;
a T
I/‘“-'-. 5 -OH

=

=

~0.007

11 10 9

0.7
0824

STANDARD CARBON PARANETERS

Archive directory: sexport/home| |y vner
! ¥i /expori/home s uy/vrar iys sonta

e directory:

Pulte Sequence: sZpul
Solvent: DRLO
Ambient tesporature
user: i-i4=87

File: mBa7
INOVA-S08 =

DATA PROCESSING

Line broagening 2.9 Mz

FT aize 131072

Total tima 2 hr, 40 min, 56 sec

2,840

40,500
8,423

\

:
-
- =
; 2
2 e % J
s i% =
5 ﬁ-[ =
L1l ” n LI
220 200 1a0 160 140 1z0 llll ﬂ,ﬂ 6‘0 ! lll 2.0 5 D‘;:
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3f

STANGARD PROTON PARANETERS

Archive BIFectory: fexport/home, ) luy,/viarsys/data
Samgla directory: TRy LI Ve

Pulse Sequance: s2pul
Solvent: WSO
Ambignt temperaturs
File: a3z

INOVA-580  “MEWUSSO*

Relax, delay 1.000 sec
Pulse X

cq. .832 sec
Width 23.7 Mz
8 rapetitions

aBSERVE HI, 490.8048576 WMz
ATA PROCESSING

FT size &S5

Total time & min, 23 sec

3.384

8224
8207

2.500

e 8. 815

»

-

>
—
—
b

STANDARD CARBON PARANETERS
Arcnive directary: jexport/boms/|imy wnareys /dats
Sample directory:

Pulse Sequence: sdpull
Solvent: DHSD
Aauient tesperature
user: 1=-14-87

T T T T T T T T
] wlle = ) a
== o= ¢ s ‘;’ E3 8 1 0 ppm
TR o ] 5
NG,

File: d3zy . .
INOVA-500 LI OMB
Relax. delay 0.380 sec TMe
Pulse 45.0 dearees
Line broadening 1.5 M2
FT size 131072
Total tise 1 br, 49 win, 50 secC
H
¥
-
Lo L
T T T T T T T T r T T T ALl T T T T v‘In T z|n ; p'p.
zz0 200 180 160 140 120 100 a0 60
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3g

STAMDARD PROTON PARANITERS
Archive directory: cexport home,1iuy vrarsys /data
Sam ctoryl

uence: s3pul

onso
temperature
R

ay 1.080 aec
dagrees
1,882 e

H1, 4938049581 WHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

=ITINr

418

2.500
2,500

NO,

T T T T T T T T
12 11 =10 L] 5 4 3 2 -0 ppm
SIANDARD CARBON PARARETERS
Archive directory: /export/homes1ley enarsys data
Sample directary:
equence: sipal
i onso
: ]
i\‘h
H
Total time 1 hr, 49 min, 50 sec 2 z
- E
\ H
E . .
i S :
] 2
E ‘
l W v
u " e o o v
T T T T T T T T T T T T T T T T T
200 180 160 140 1z0 100 an B0 40 20 o ppm
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3g’

STARDARD PROTON PARAWLTLRS

Archive @irectorys /ewport home, | luy/vearsys data
Sample diractory:

Pulse Sequence: sipul

Solvent: €OCIY

Amsient tesperaturs

File: hish

INOVA-508  “WENUSBE®

wid
16 repetiti
OBSERVE M1 L
DATA PROCESS NG
FT size 65538
Total time 0 min, 46 sec

5,385
5.261

AL

1.560

e e

STANDARD CARBON PARANETERS

Archive directory: /export /home/|iuy /vrariye data
Sampie directory:

Pulse Sequence: sZpul

Solvent: COC13
fmbient temperature
User: 1-14-87
File: n7SS
INOVA-S00  “NENUSO0™

Relax. delay 0.300 sec
Pulie 45.0 de

. 4l -
Width 31421.8 Wz
4036 repetitions
OBSERVE C13, 125.6754618 WHz
DECOUPLE H1, 483.805090% WHz
Power 40 d8

cont insous Ty on

WALTZ-16 modulated

DATA PROCLSSING

Line broadening 1.5 Wz

FT size 131072

Total time 2 hr, 40 min, 56 tec

78,748

47,182

T
ppm

T T T T T
220 200 180 160

T
140

ppm
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3h

SIANGARD PROTON PARARETERS

cl
Archive directory: fexport/home/1iuy /voariys sdata i -
Sasple directory: I!/:]
Pulse Sequence: sZpul tt?
Salvant: ONSO il il
Ambignt tesperaturs
Files gi8s
INOVA-$00  “NENUSOO" ” Oe
E
Hi, 4958049581 WMz

GATA PROCESS NG
T sizo 65536
Total time 0 min, 23 sec

2

s

H
N l“ ||

T T T T T T T bl | T T T T
1z 11 A0 9 B 6 5 4 El z =h ppm

B T s

STANDARD CARBON PARAMETERS

Archive @irectory: /export/home/11uy /vrarsys data
Sample directory:

Solvent: NS0
Asbient temperature
user: 1-14-87
Filer dlsk
INOVA=500  “MERUSSO"

delay 0.300 soc

FT size 131072
Total time L hr, 4% min, 58 sec

/...,..
ss.s0

152,727
A7.32%

— 107,698

PR T
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3h'

NIANDARD PROTON PARANETERS

Archive directorys fexport/homes11uy vrersys /dota
Sample directory:

Pulse Sequenca: s2pul

Solvent: COC13
Aabient temperaturs
I‘I. Tes

OVA-508  “NENUS2D®

Relaw. delay 1.000 sec
aes

r
OBEE) Hi, 499.8025930 WX
DCESSING

65
Total tise & min, 23 sec

—1.582
-0.000

=

0.784
o.88{

STANDARD CARBON PARANETERS

Brchive directory: /export/mome,/)iuy wnsrsys data
Sample directory:

Pulse Sequence: sZpul

OH
Solvent: COCIS
Aabient temperaters
sers 1-14-87
File: nias | |
INOVA-500  “NENUS0O0* “OH

Retux. delay 0.300 sec
Pulse 45.0 ees

77.225
26 368
KT IT)

—

47,008

T T T T T T T v T T T T T T T T T
200 1s0 160 140 120 100 a0 60 40 20 [ ppm
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STANDARD PROTON PARANETERS

Archive directory: /export moms/1iuy vrariys data
Sample directoryl

Pulse Sequancer sZpul
Solvent: €BCIS
Ambient temperature
Fiie: haa

Ih

VA-500 “MENUSEOY

:
|

=
C

1.559

T T T T T T T T T T T T
12 11 10 9 T A 6 5 4 3 2 1 -0 ppm
=0 o H

STANDARD CARBON PARAMLTERS

Archive S1rectoryn /axport/mome, ) iuy/viarsys/sata
Sanpie directorys T e Gk e

Pulse Sequence: sZpul

Balax. delay 0.300 sec
Pulse 45.0 Segress

. time 1
widih 31421
138 repetitions
GBSERVE €13, 12%.6754718 WHz
DECOUPLE  H1, 499.8050905 WHI
Power 40 4B

cont iruous Iy on
WALTZ-16 lated
OATA PROCESST

Total time 1 hr, 49 min, 51 sec

107.768

1 lI.Iul t

48.677

T T T T YT
zz0 200 180 160 140 120 100

T T T T T T
1] 60 40 20 0 ppm
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STANDARD PROTON PARANETERS

Archive directory: /export mhome/|iuy vrarsys data

o directory:

Pulse Sequence: sipul
Solvant: ONSO

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acy. time 1882 sec

Wigth #548.7 Hz

& repetitions

BSERVE M1, 499.8849570 MHZ
TA PROCESSING

FT size 65536
Total time 0 min, 23 sec

— 10,052

3.377

1

. . — T r T T T T T
11 s - 9 — e - o=
o N RS 5 5 4 2 1 0 1 ppm
= 2 5 R 3% 83
i 4 a4 T8 oAv
STANDARD CARBON PARAMETERS
Archi i £ t x|
w:pl:.'lr:::n:;‘l‘ Sexport /home /1 Luy Senarsys sdata
Pulse Sequence: tipwl
ima 2 hr, 40 min, S6 sec
- 2
z 2 :
2 H
s -
H
8 2 /
8 b

%

[

|MIHI |

2z zén

T
180

T
160

T
100

ey
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STANDARD PROTON PARAWETERS o

Archive directory: /export/home/11uy vrarsys /data
Sample directory:
oH OH

Pulte Sequence: sZpul
Solvent: COCI3
Amblent temperature

File: ha7e
INOVA-508 “NENUSHE®

Relax. delay 1.000 sec
Pulze a5.0 degress

htq. time 1831 vec

Width B1E4.1

B repetiti

OBSERVE L, 499.8025838 Wiz
DATA PROCLSS|

Tota

|[

|

T T T T T T T T T T T
10 3 - B P L] - 5 4 .. 3 2 1 -0 ppm
§Y E 3 g g
To
STAMDARD CARBOM PARARETERS
Archive som )
¥ part . sys/data i
Sample girectorys L
Pul OH OH
s8 Sequence: sdpul
Solvent: COC1I
Ambient tesgerature i

user: 1-14-87
File: masy
IWIVA-S08  “WENUSOO®

Relax. delay 0.300 sec
Fulee 45.0 degrest
Acq. time 1.300 sec
\lﬂgh 31421.8 Wz

000 repetitions

OBSERVE C13, 125.6754627 WMz kP
1, 4998850905 Mz

Ponwar a0

cant Inuowu;
WALTZ-16
DATA

PROCESS]
Line broadening 1.5 Mz

FT size 131072

Total time 2 hr, 40 min, 56 sec

H i g
L s
| | I! L l |
220 20 180 160 140 120 100 an 60 a0 20 o pps
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STANDARD PROTON PARAMETERS

Arew sexport, /Wiy, sys/data

ve vt
Sample directory:
Pulie Sequence: sipul
Solwants coc1a
ant_teagerature
File: ha7?
INDVA-500 “WENUSOO™

delay 1.008 sec
“Lagrens

2
0BSE: HE, 499.8025935 WHZ o
DATA PROCESSING
FT size 65538
Total time ® min, 23 sec
s
H s
- = L4
“ - b
L
T T T T —r T T T T T T
10 3 6 - 5 L. 3 H 1 -0 ppm
]
I
IO
vt CC X
INGVA-308  “RINUSDS™ oH
Relax. delay 0.308 sec
Pulse 45.0 a
Acq. time 1
00 rapet i foms
GBSERVE EL3, 133.4754618 Whz |\P
DECOUPLE Hi, 438 05 Wz
- ted
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time i hr, 49 min, §i sec
i g
g =
[l Ilmm ‘ l | \
T T T T T T T T T T T T T T T T T T T T T T
220 200 180 160 140 120 ao (1] a0 20 L ppm
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3k’

STAMDARD PROTON PARANETERS

Archive directory: jasport ays
Samgie wirecioryd (TP mieaa
Pulss Sequence: s2pul
solvent: oKsD

ant tesperature
File: h2s3
INOVA-500 "NEMUSDO®
Eolax, delay 1.800 sec
Pulss 45.0 Aegree

s 1.802 e
H

h 4%,
& repatitions
[ T W1, 4998048578 WHZ
aTA PRocEssing
FT size 65
Total tine 0 min, 23 sec

8174
5158

8,408
8673
8,656

_—

L
o o

2,500

—2.171
—_— i

)=o

OH HN

0.954
0

STANDARD CARBON PARANLTERS

Archive directory: /xport home/1iuy /voersys sata
Sampis @irectoryt L * b

Pulse Sequence: slpul

ant
user: 1-14-87
File: hitg
INDVA-500  “mENUS08®
Relaw. delay 0.308 sec
Pulse 45.0 segrees

t

' i
Gidin' 3 2N

Power 40 df
cont Imuous Iy on

WALTZ-16 modalated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 13107

Total time 1 hr, 49 min, 51 sec

169,934
—152.517

————151.4m

———1a8.710

18,771

&

3.00¢

EN Thaly
[

23,800
20,845

v T T TrrrTT T
220 200 180 160

T
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T
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T
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STANDARD PHOTON PARANETERS

Archive direciory: fexport mome/)iuy vnars
4 o 5 yi/data !
Lemperatur
! peraturs
IWIVA-500  “MENUS#0®

Relax. delay 1.000 sec
Palhe a5.0 degioes

.
Hi, 499,0025828 WHz
OATA PROCESSI)
FT size 65538
Total time 0 min, 23 sec

1.570

10

varg |

STANDARD CARBON PARAMETIRS

Archive direciory: /export/home/)iuy /voariys /data !

Sample directory:

Pulie Sequence: sipsl o
coc1a

Ame i ant

“NEMUS 00"

riles 4372
INOVA=500

Relax. delay 0.300 sec
Pulge 45.0 5

Ace. time 1
Width 31421
384 Fapatit
OBSERVE C13, 12%.6754814 WHX
DECOUPLE M1, 499 8050905 WH2
Power 40 4B
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STANDARD PROTON PARANLTERS

Archive directory: /export/mome)luy vneriys data
Sasple directoryt

Pulse Sequence: sipul

Solvent: COCII

Aablent Lesperature

rile: gisd

INOVA-580  “NEWUSOR"

vidth itz
LA ““l'ir“tl. $025938 WHZ
DATA PROCESSING 3
FT size 65536 1 s
Total time 0 min, 23 sec = H
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STANDARD CARBON PARAMETERS

Archiva directory: fexport /homes] iy /vrmrsys data
aaois aireciony " "
Pulse Sequancer s2pul

Solvent: COC13

Ambient tesparature

User: 1-14-87

rile: goss

INGVA-500  “NINUSO8™

[t
HL, 433 8056805 mHZ

cont inuous 1y on
VALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz

FT sizo 151072

Total time 2 hr, 48 min, 5§ sec

82.322

156,945

34,859

5,798
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