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General. All reactions were carried out under a positive pressure of nitrogen. Thin Layer
chromatography was performed on Merck precoated silica gel F-254 plates.

All isolated products were characterized against to their purchased authentic samples
where available by GC-MS or LC-MS and NMR (Bruker, 400 Hz). All of the authentic
samples were purchased from Aldrich or Acros.

General procedure A for the reduction of nitroarenes in the presence of halogen
substituents. A mixture of one equivalent of nitro substrate, two equivalents of sodium
iodide and four equivalents of phosphorous acid or hypophosphorous acid in
hydrobromic acid (48% w/w) (1.5 mL/mmole of substrate) and acetic acid (glacial) (1.5
mL/mmole of substrate) is heated to gentle reflux at 115 °C until reaction is completed.
The reaction mixture is cooled to ambient temperature and neutralized with sodium
hydroxide to pH 7. The product is then extracted with ethyl acetate and washed with
saturated NaHCOj3 and brine. The solvent is then removed in vacuo to give the product.

General procedure B for the reduction of nitro arylketones. A mixture of substrate
(10 mmol) and sodium iodide (1 to 20 mmol), phosphorous acid (H3PO3, 40 mmol) in
hydrobromic acid (48%, 10 to 50 ml) and water (2.5 to 10 ml, hydrobromic acid : water =
4:1) is heated to 110 °C and stirred for 4 hours. After cooled to 60 °C, hypophosphorous
acid (H3PO,, 20 mmol) is added. The reaction mixture is heated to 110 °C and stirred for
another 6 hours. The reaction is cooled to ambient temperature. The reaction mixture is
slowly transferred into ammonium hydroxide solution. The solid is filtrated, washed with
water.

3-bromo-8-chloro-7/9-nitro-6,11-dihydro-SH-benzo[5,6]-cyclohepta[1,2-b]pyridin-

11-one (Compounds 1a and 1b). To a solution of 3-bromo -8-chloro -6,11-dihydro-5H-
benzo[5,6]-cyclohepta [1,2-b]pyridin-11-one hydrogen bromide (3) (84 g, 260 mmol) in
concentrated sulfuric acid (98%, 355.3 g, 411 mmol) was added slowly concentrated
nitric acid (70%, 25.2 ml, 603 mmol) while maintaining the temperature at about 35 °C.
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After 2 hours at 35 °C, the reaction mixture is cooled to 25 °C and slowly added into
water while maintaining the temperature below 40 °C. The resulting slurry is neutralized
with ammonium hydroxide (25 Baume) and filtered at a temperature between 10 and 20
°C. The wet cake is washed with water and dried in a draft oven at a temperature
between 50 and 60 °C to give 94 g solid (98% yield) as a mixture of 1a and 1b (70:30). A
small analytical sample was purified by silica gel column, eluting with EtOAc and
hexanes to give compound 1a and 1b. 1a (9-nitro isomer): Mp: 173-175 °C. '"H NMR
(CDCl3) 6 8.75 (d, J = 2.0 Hz, 1H), 8.62 (s, 1H), 7.85 (d, J = 2.0 Hz, 1H), 7.49 (s, 1H),
3.32-3.30 (m, 2H), 3.28-3.19 (m, 2H). >C NMR (CDCl;) & 189.4, 151.2, 150.3, 146.4,
140.1, 138.4, 136.1, 133.3, 131.2, 128.9, 124.3, 34.0, 31.9. 1b (7-nitro isomer): Mp: 201-
203 °C. "HNMR (CDCls) 8 8.74 (d, J = 2.0 Hz, 1H), 8.04 (d, J = 8.4 Hz, 1H), 7.83 (d, J
=2.0 Hz, 1H), 7.53 (d, J = 8.4 Hz, 1H), 3.24-3.21 (m, 2H), 3.16-3.13 (m, 2H). ’C NMR
(CDCl3) 6 191.2, 151.3, 150.3, 140.1, 137.7, 137.6, 133.4, 132.9, 129.4, 129.2, 124.2,
31.3, 28.4. Anal. Calcd for C;4HsBrCIN,O3 (1a + 1b): C, 45.91; H, 2.20; N, 7.65; Found:
C, 45.55; H, 2.33; N, 7.59.

7/9-Amino-8-chloro-3-bromo-5,6-dihydro-11H-benzo[5,6]cycloheptal[1,2-b]pyridine
(2a and 2b): To a 1L three-neck flask equipped with a mechanical stirrer, a thermometer
and a condenser were added, under nitrogen, 50.0 g (0.14 mol) compound 1, 2.0 g of
sodium iodide (13.3 mmol) , 45.0 g of phosphorous acid (H3POs, 0.55 mol). To the
mixture were added 250 ml of hydrobromic acid (48%) and 50 ml of water. The
resulting suspension was heated to 107-110 °C and stirred at this temperature for 4 hrs.
The reaction mixture was then cooled to 60 °C and 40 ml (0.30 mol) of hypophosphorous
acid (H5;PO,, 50% w/w) was added. The reaction mixture was heated to 100 to 110 °C
and stirred at this temperature for 6 hours. The reaction mixture was cooled to 20 °C and
was slowly transferred into a solution of 200 ml of ammonium hydroxide and 100 ml of
methanol while maintaining the temperature under 30 °C. The pH was adjusted to 5.0
with ammonium hydroxide and the suspension was stirred for 1 hour at room temperature.
The solid was filtered and washed with 50 ml of water. Drying the solid in a vacuum
oven at 60 °C for 20 hours gave 46.9 g of compound 2 as a mixture of a pair of isomers
in about 70:30 (9-:7-isomer) ratio with 94% HPLC purity and 99% yield. 2a (9-Amino
isomer): Mp: 191-192 °C. 'H NMR (DMSO-Dy) & 8.32 (d,J = 2.3 Hz, 1H), 7.75 (d, J =
2.3 Hz, 1H), 6.98 (s, 1H), 6.65 (s, 1H), 5.14 (br. s, 2H), 4.08 (s, 2H), 3.03-3.00 (m, 2H),
2.97-2.90 (m, 2H). *C NMR (DMSO-Dg) & 156.1, 146.3, 142.6, 139.7, 136.5, 136.4,
129.2, 127.2, 117.9, 115.8, 115.2, 42.0, 30.9, 29.2. Anal. Calcd for C;4H2BrCIN,: C,
51.96; H, 3.74; N, 8.65; Found: C, 51.96; H, 3.76; N, 8.44. 2b (7-Amino isomer): Mp:
188-189 °C. 'H NMR (DMSO-ds) & 8.33 (d, J = 2.3 Hz, 1H), 7.86 (d, J = 2.3 Hz, 1H),
6.99 (d, J = 8.1 Hz, 1H), 6.46 (d, J = 8.1Hz, 1H), 5.06 (br. s, 2H), 4.16 (s, 2H), 3.12-3.11
(m, 2H), 2.88-2.85 (m, 2H). *C NMR (DMSO-Dy) & 157.4, 146.9, 142.5, 139.0, 137.0,
135.9, 126.6, 123.3, 118.9, 118.4, 116.7, 42.4, 29.0, 26.3. Anal. Calcd for C;4H,BrCINy:
C, 51.96; H, 3.74; N, 8.65; Found: C, 51.85; H, 3.70; N, 8.42.

Preparation of 4a and 4b: To a suspension of 30.0 g of compound 2 (as a mixture of 2a
and 2b) from above in 90 mL of methanol and 30 mL of acetic acid was added 15 mL of
a solution of hydrobromic acid (48%) while maintaining the temperature between 10 to
20 °C. 4.5 mL of bromine (87.1 mmol) was added to the solution portion wise at a
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temperature between 15 to 20 °C. The reaction mixture was stirred at ambient
temperature for 1h and was then poured into a solution of 6.0 g of sodium thiosulfate
pentahydrate in 150 mL of water and 60 mL of ammonium hydroxide at a temperature
between 10 and 20 °C. The resulting suspension was heated to 40 °C and the mixture was
stirred for 1h while the temperature was allowed to warm to 20 °C. The precipitate was
filtered, washed with 30 mL of water and dried in a vacuum oven at 60 °C to give 33.3 g
of compound IV (as a mixture of isomers 4a and 4b) with a HPLC purity of 94% and
89.0% yield). Major product (9-amino-isomer, 4a): Mp: 183-185 °C. "H NMR (CDCly): 0
8.39(d,J=2.1Hz,1H),747(d,J=2.1Hz, 1 H),7.09 (s, 1 H), 4.50 (s, 2 H), 4.49 (bs,
2 H), 3.10-3.05 (m, 4 H). >C NMR (CDCls): 153.8, 147.6, 140.9, 140.0, 137.3, 135.3,
130.4, 127.8, 118.8, 117.2, 111.6, 41.7, 32.4, 30.9. Anal. Calcd for C4H;;Br,CIN;: C,
41.78; H, 2.75; N, 6.96; Found: C, 41.83; H, 2.65; N, 6.88. Minor product (7-amino-
isomer, 4b): Mp: 187-189 °C. '"H NMR (CDCl3): & 8.40 (d, J = 1.8 Hz, 1 H), 7.51 (d, J =
1.8 Hz, 1 H), 7.39 (s, 1 H), 4.53 (s, 2 H), 4.07 (bs, 2 H), 3.14-3.10 (m, 2 H). 3.05-3.01 (m,
2H). *C NMR (CDCls): & 154.9, 147.8, 139.8, 139.7, 135.9, 135.1, 130.5, 125.3, 119.1,
118.8, 112.1, 40.8, 30.0, 26.4. Anal. Calcd for C;4H;Br,CINy: C, 41.78; H, 2.75; N, 6.96;
Found: C, 41.91; H, 2.64; N, 6.84.

One-pot procedure to compound 4a and 4b from 1: A mixture of compound 1 (as a
mixture of isomers 1a and 1b) (10g, 27.2 mmol), phosphorous acid, H;POs, (9 g, 109.8
mmol), sodium iodide (0.4g, 2.7mmol), hydrobromic acid (48%) (50 mL) and water (10
mL) was heated with agitation at 105 °C for 6 hours and cooled to about 100 °C.
Hypophosphorous acid, H;PO,, (50%) (8 mL, 60.6 mmol) was added to the solution,
which was then heated at 110 °C for about 6hrs until the reaction is judged complete by
HPLC. The solution was cooled to about 90 °C and acetic acid (20 mL) and ethanol (50
mL) were added and the solution continued to cool to 15 °C. Bromine (3.3 mL, 63.9
mmol) was dropped into the mixture at a temperature between 15 to 20 °C and the
mixture was stirred for another one hour. Ammonium hydroxide (25%) (60 mL) was
slowly added to the mixture at a rate to keep the temperature below 50 °C. After the
ammonium hydroxide was added, the mixture was held at 50 °C for one hour. After
cooled to 25 °C, the mixture was filtered. The solid was collected and slurried with water
(150 mL) at 50 °C and collected again by filtration. The yield of IV is 10.3 g (93% yield).
The analytical data is identical to the sample prepared from the two-pot procedure
described above.

Preparation of 5 from 4. To a vigorously stirred suspension of 100.0 g mixture (94.0%
purity, 0.231 mol) of compound 4 as a mixture of isomers 4a and 4b from above in 200
mL of water at between 5 and 10 °C under sweeping nitrogen was added 300 mL of 98%
sulfuric acid solution while allowing the internal temperature to rise to between 60 and
65 °C. The resulting brown thick solution was cooled to between 5 and 10 °C.
Hypophosphorous acid (400 mL, 50% HsPO; in water, 3.85 mol) was added followed by
a solution of sodium nitrite (20.3 g, 0.286 mol) in 100 mL of water while maintaining the
temperature between 10 and 20 °C. After addition of sodium nitrite, 1.25 mL of
Antifoam B silicone emulsion (J. T. Baker) was added. The reaction mixture was
warmed to between 20 and 25 °C, held for 2 hours, further heated to between 40 and
45 °C over a period of 2 hours and held for 4 hours. Upon the reaction completion, the
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resulting slurry was cooled to between —5 and 5 °C, held for 6 hrs and filtered. The cake
was washed with 200 mL of 30% aqueous sulfuric acid solution and dissolved into 1.5 L
of a deoxygenated methanol solution containing 1% water, 1% sulfuric acid and 1.3%
hypophosphorous acid between 50 and 60 °C. To the resulting brown solution was added
10 g of activated carbon (Nuchar SN). After 30 minutes, the mixture was filtered through
a half-inch pad of Celite between 50 and 60 °C. The filtrate was heated to between 50
and 60 °C and slowly neutralized with 300 mL of a 2:1 solution of triethylamine (1.42
mole) and methanol until the solution pH value higher than 9 (on a water wet pH paper).
The resulting slurry was cooled to between 0 and 5 °C in a period of 1 hour, held for 2
hours and filtered. The cake was washed with methanol, dried at 60 and 65 °C under
vacuum to give 73 g of compound S, 8-chloro-3,10-dibromo-5,6-dihydro-11H-
benzo[5,6]cycloheptal[1,2-b]pyridine, as a light yellow solid in 82% yield. Mp 163-164 °
C. 'H NMR (CDCls): 6 8.40 (d, J = 2.1 Hz, 1H), 7.48 (d, J = 2.1 Hz, 1H), 7.46 (d, J =
2.1 Hz, 1H), 7.15 (d, J = 2.1 Hz, 1H), 4.55 (s, 2H), 3.22-3.17 (m, 2H), 3.13-3.08 (m, 2H).
BC NMR (CDCls): § 153.5, 147.8, 143.1, 140.1, 136.5, 134.9, 133.1, 130.8, 127.9, 124.6,
118.9, 40.7, 31.8, 31.7. Anal. Calcd for C;4H;oBr,CIN: C, 43.38; H, 2.58; N, 3.62; Br,
41.31; Cl, 9.17; Found: C, 43.33; H, 2.66; N, 3.69; Br, 41.06; CI, 9.11.

2-Chloroaniline (9)

General procedure A was followed in the synthesis of this compound. A mixture of 0.957
g (6.1 mmol) of 2-chloroaniline, 1.801 g (12.0 mmol) of sodium iodide, and 2.6 mL (12.0
mmol) of hypophosphorous acid (50% w/w) in 7 mL of hydrobromic acid (48%) and 7.0
mL of acetic acid (glacial) was heated to a gentle reflux at 115 °C for 8 hrs. After workup,
the solvent was removed under vacuum to give 0.697 g product as a brown oil (90%
yield). '"H NMR (CDCls, 400 MHz) & 7.27 (dd, J = 8.0, 1.3 Hz, 1H), 7.09 (td, J = 7.5, 1.6
Hz, 1H), 6.78 (dd, J = 8.0, 1.3 Hz, 1H), 6.70 (td, J = 7.5, 1.6 Hz, 1H), 4.06 (br. s, 2H);
5C NMR (CDCl3, 400 MHz) & 143.0, 129.5, 127.7, 119.2, 116.0. GC-MS m/z (relative
intensity) 127 (M*, 100), 95 (M*-Cl, 29).

Aniline (11) from 1-bromo-2-nitrobenzene

A mixture of 1.21 g (6.0 mmol) of 1-bromo-2-nitrobenzene, 0.089 g (0.6 mmol) of
sodium iodide, and 2.4 mL (22.0 mmol) of hypophosphorous acid (50% w/w) in 9.0 mL
of hydrobromic acid (48%) was heated to a gentle reflux at 115 °C for 2 hrs. After
workup, the solvent was removed to give 0.535 g the product as a dark red/brown oil.
(96% vyield). "H NMR (CDCls, 400 MHz) & 7.19 (dt, J = 7.4, 0.9 Hz, 2H), 6.80 (td, J =
7.4, 0.9 Hz, 1H), 6.71 (dd, J = 7.4, 0.9 Hz, 2H), 3.69 (brs, 2H). >*C NMR (CDCl;, 400
MHz) § 146.4,129.3, 118.6, 115.2. GC-MS m/z (relative intensity) 93 (M*, 100).

Aniline (11) from 1-bromo-4-nitrobenzene

General procedure A was followed in the synthesis of this compound. A mixture of 3.06
g (15.1 mmol) of 1-bromo-4-nitrobenzene, 4.50 g (30.0 mmol) of sodium iodide, and 6.6
mL (60.3 mmol) of hypophosphorous acid (50% w/w) in 23 mL of hydrobromic acid
(48%) and 24 mL of acetic acid (glacial) was heated to a gentle reflux at 115 °C for 10
hours. After workup, the solvent was removed under vacuum to give 1.16 g of product as
a brown oil. (84% yield). The 'H and ">C NMR spectra of the product were identical to
that of both aniline produced above as well as the purchased standard.
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Aniline (11) from 1-iodo-2-nitrobenzene

General procedure A was followed in the synthesis of this compound. A mixture of 1.51
g (6.0 mmol) of 1-iodo-2-nitrobenzene, 1.807g (12.1 mmol) of sodium iodide, and 2.6
mL (24.0 mmol) of hypophosphorous acid (50% w/w) in 7.0 mL of hydrobromic acid
(48%) and 7.0 mL of acetic acid (glacial) was heated to gentle reflux at 115 °C for 8
hours. After workup, the solvent was removed under vacuum to give 0.52 g of product as
a brown oil. (92% yield). The 'H and ?C NMR spectra of the product were identical to
that of both aniline produced from 1-bromo-2-nitrobenzene as well as the purchased
standard.

2,6-Diamino-toluene (15)

General procedure A was followed in the synthesis of this compound. A mixture of 3.32
g (18.2 mmol) of 2,6-dinitrotoulene, 5.41 g (36.1 mmol) of sodium iodide, and 7.8 mL
(71.3 mmol) of hypophosphorous acid (50% w/w) in 27 mL of hydrobromic acid (48%)
and 27 mL of acetic acid (glacial) was heated to a gentle reflux at 115 °C for 8 hours.
After workup, the solvent was removed under vacuum to give 1.86 g of product as a
amber oil. (84% yield). '"H NMR (CDCls, 400 MHz) & 6.84 (t, J = 8.0 Hz, 1H), 6.20 (d, J
= 8.0 Hz, 2H), 3.56 (bs, 4H), 1.98 (s, 3H). *C NMR (CDCls, 400 MHz) & 145.3, 126.9,
107.4, 106.8, 10.3. GC-MS m/z (relative intensity) 122 (M*, 100).

1-Amino-naphthalene (17)

General procedure A was followed in the synthesis of this compound. A mixture of 3.34
g (19.3 mmol) 1-nitronaphthalene, 5.74 g (38.3 mmol) of sodium iodide, and 8.4 mL
(76.2 mmol) of hypophosphorous acid (50% w/w) in 28 mL of hydrobromic acid (48%)
and 28 mL of acetic acid (glacial) was heated to a gentle reflux at 115 °C for 8 hours.
After workup, the solvent was removed under vacuum to give 2.70 g of product as a dark
purple solid. (98% yield). "H NMR (CDCl;, 400 MHz) & 7.84-7.80 (m, 2H), 7.48-7.44
(m, 2H), 7.34-7.21 (m, 2H), 6.80 (dd, J = 6.8, 1.7 Hz, 1H), 4.13 (bs, 2H). °C NMR
(CDCl3, 400 MHz) 6 142.2, 134.6, 128.7, 126.5, 125.9, 125.0, 123.8, 120.9, 119.1, 109.8.
GC-MS m/z (relative intensity) 143 (M", 100).

2-Amino-6-bromo toluene (19): General procedure A was followed in the synthesis of
this compound. To a mixture of 2-Bromo-6-nitrotoluene (18, 4.0 g, 18.5 mmol), sodium
iodide (5.5 g, 36.7 mmol) and phosphorous acid (6.07 g, 74.0 mmol), were added 48% of
hydrobromic acid (20 ml) and acetic acid (20 ml). The slurry was heated to a gentle
reflux at 115 °C for 8 hours. The reaction was cooled to 20 °C and 50 ml of Ethyl Acetate
was added. Adjust pH of the mixture to 4 — 5 by adding 45% potassium hydroxide
solution and potassium phosphate tribasic solution. The layers were separated and
aqueous layer was extracted with 50 ml Ethyl Acetate. The combined organic later was
dried with Na;SO, and concentrated to give 3.3 g of 19 as a dark oil. (96% yield). All
Analytical data are identical to that of the authentic sample. '"H NMR (DMSO-dg, 400
MHz) (Conform to known compound) & 6.79 (t, J = 8.0 Hz, 1H), 6.74 (dd, J = 8.0, 1.0
Hz, 1H), 6.60 (dd, J = 8.0, 1.0 Hz, 1H), 5.20 (bs, 1H), 2.14 (s, 3H).
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2-Amino-4-bromo benzoic acid (21): To a mixture of 4-Bromo-2-nitrobenzoic acid (20,
4.0 g, 16.3 mmol), sodium iodide (4.87 g, 32.5 mmol) and phosphorous acid (5.33 g, 65
mmol), were added 48% of hydrobromic acid (20 ml) and acetic acid (20 ml). The slurry
was heated to a gentle reflux at 115 °C for 8 hrs. The reaction mixture was cooled to
20 °C. The pH of the mixture was adjusted to 4 — 5 by using 45% potassium hydroxide
solution and potassium phosphate tribasic solution. After cooling the mixture to 10 °C,
the solid was filtered to obtain 2.9 g of 21. (83% yield). All Analytical data are identical
to that of the authentic sample. '"H NMR (DMSO-dg, 400 MHz) (Conform to known
compound) 6 7.59 (d, J = 8.4 Hz, 1H), 6.97 (d, J = 2.0 Hz, 1H), 6.65 (dd, J = 8.4, 2.0
Hz, 1H), 3.35 (s, 2H).

2-Benzylpridine (23): A mixture of 2-benzoylpyridine (22, 2.0 g, 11 mmol ), sodium
iodide (3.3 g, 22 mmol) in hydrobromic acid (12 ml) and acetic acid (8 ml) was heated to
a gentle reflux at 115 °C. Hypophosphorous acid (3.4 ml, 50%, 33 mmol) was slowly
added to the reaction through syringe pump in 30 minutes. The reaction was heated for a
total of 5 hours. After workup, the solvent was removed under vacuum to give 1.66 g of
product as a bright red liquid. (90% yield). The NMR of the crude product was identical
to that of the authentic sample. "H NMR (CDCl3, 400 MHz) 6 8.54 (dd, J = 5.2, 2.0 Hz,
1H), 7.56 (td, J = 7.8, 2.0 Hz, 1H), 7.32-7.21 (m, 5H), 7.08 (td, J = 7.8, 1.1Hz, 2H), 4.16
(s, 2H). *C NMR (CDCls, 400 MHz) & 161.1, 149.5, 139.6, 136.6, 129.2, 128.7, 126.5,
123.2, 121.3, 44.8. GC-MS m/z (relative intensity) 169 (M*, 73) 168 (M*-H, 100), 91
(M*-CsN{Hy, 15).

4-Benzylpridine (25): A mixture of 4-benzoylpyridine (24, 2.0 g, 11 mmol ), sodium
iodide (3.3 g, 22 mmol) in hydrobromic acid (12 ml) and acetic acid (8 ml) was heated to
a gentle reflux at 115 °C. Hypophosphorous acid (3.4 ml, 50%, 33 mmol) was slowly
added to the reaction through a syringe pump in 30 minutes. The reaction was monitored
by TLC and completed in 5 hours. Workup and removal of solvent afforded 1.7 g of dark
red oil. (92% yield). The NMR of the crude reaction product was identical to that of the
authentic sample. '"H NMR (CDCl3, 400 MHz) 6 8.53(d, J = 5.9 Hz, 2H), 7.35 (td, J =
6.4, 1.2 Hz, 2H), 7.28 (td, J = 7.0, 1.4 Hz, 1H), 7.21 (d, J = 7.0 Hz, 2H), 7.13 (d, J = 5.9
Hz, 2H), 4.00 (s, 2H). °C NMR (CDCls, 400 MHz) & 149.9, 138.9, 129.1, 128.8, 126.8,
124.3, 41.3. GC-MS m/z (relative intensity) 169 (M*, 100) 168 (M*-H, 94), 91 (M*-
CsNHy, 36).

4-Benzoyl aniline (27): A mixture of 4-benzoylnitrobenzene (26, 5.0 g, 22 mmol ),
sodium iodide (6.6 g, 44 mmol) in hydrobromic acid (25 ml, 48%) and acetic acid (25
ml) was heated to a gentle reflux at 115 °C. The reaction mixture became a clear solution.
Hypophosphorous acid (50% aqueous solution, 11.4 ml) was slowly added to the reaction
over a period of 2 hour through a syringe pump. The reaction was monitored by TLC and
completed in one hour. There was no further reaction after addition of hypophosphorous
acid. HPLC showed about 99% solution yield of nitro reduced product. The reaction
mixture was cooled to ambient temperature and quenched with a solution of NaOH (80
ml, 25%). Extra 50 ml of water was added and the suspension mixture was filtered,
followed by water washes. After drying, 4.1 g of product (27) was obtained. (95% yield)
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as a solid. The NMR showed a clean product and identical to its authentic sample. 'H
NMR (CDCls, 400 MHz) 6 7.72 (dd, J = 8.2, 1.4 Hz, 4H), 7.52 (tt, J = 6.4, 1.4 Hz, 1H),
7.45 (td, J = 6.4, 1.2 Hz, 2H), 6.68 (td, J = 6.8, 2.0 Hz, 2H), 4.12(bs, 2H). °C NMR
(CDCl3, 400 MHz) 6 195.4, 151.0, 139.0, 133.1, 131.5, 129.7, 128.2, 127.6, 113.8. GC-
MS m/z (relative intensity) 197 (M*, 80) 120 (M*-C¢Hs, 100), 92 (M*-CsHsCO, 23) 77
(CeHs, 19).

3-Aminoacetophenone (29): A mixture of 3-nitroacetophenone (28, 5.0 g, 30 mmol),
sodium iodide (9.0 g, 60 mmol) in hydrobromic acid (34 ml, 48%) was heated to a gentle
reflux at 115 °C. Hypophosphorous acid (50% aqueous solution, 6.2 ml, 60 mmol) was
slowly added into the reaction in 1 hour through a syringe pump. Reaction was monitored
by TLC and nitro reduction was completed in one hour. There was no further reaction
after addition of hypophosphorous acid. Solution yield was ca. 85% as deterimined by
HPLC. Reaction mixture was cooled to ambient temperature and slowly poured into a
solution of NaOH (40 ml, 25%) and water (100 ml). Solid was filtered. The aqueous was
extracted with EtOAc (3 X 100 ml). After concentration, total solid was 2.4 g.
Purification by column chromatography obtained 2.0 g of product. Final crystallization
with EtOAc/Hexane gave 1.54 g of product as 3-aminoacetophenone. (38% yield). The
NMR the product was identical to its authentic sample. '"H NMR (CDCl;, 400 MHz)
0 7.36 (ddd, J = 8.6, 1.5, 0.6 Hz, 1H), 7.31 (td, J = 6.9, 2.1 Hz, 1H), 7.28 (t, / = 7.9 Hz,
1H), 6.91 (ddd, J = 7.9, 2.4, 1.1 Hz, 1H), 3.84 (bs, 2H), 2.60 (s, 3H). °C NMR (CDCl;,
400 MHz) & 198.5, 146.8, 138.4, 129.6, 119.8, 119.0, 114.1. GC-MS m/z (relative
intensity) 135 (M*,100) 120 (M*-CHj3, 99), 92 (M*-COCHj3;, 93).
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o om g = = - e o
o = F B = o
Current Data amatars T ™ T e o) i
HAME spar-4a | | Ll
EXFHO 1
PROCKD 1
F2 - Acquisition Parametars Peak (F1} [ppm] [(F1} [Hz} Imtansity [abs) Ennotat lon
Data_ 20110727 1 B.3%10 3357, B2E5 2940632, 70
Tima o, 46 z 8.3357 3355, 7058 ZBESBEB.ED
= 3 T.4T00 2985.2655 3024865.58
gggéﬁnm L Pﬂn';'?;ﬁ;- i 7.4648 2987.1850 298e580. 083
5 7.2692 2908, 5158 B555L 60, 40
FULEROG zg3l & 70877 2840, 2866 E4E3IZES. E3
s 32768 7 £.5031 1802, DOSS 3017211, 68
SOLVENT oncil ] 3,1102 1244, BOAT 2473500, 55
NS 32 g 3.1806 1Z40.7671 5513686, 32
nz 2z ia 3. 9891 1236.1652 £¥T7633.48
SHH 641D, 250 Hz i1 1.6320E b4d%. 5155 1156342, 55
FIDRES 0.195625 Hz
AQ 2.5550540 =ac
RE 197.25
iz} T8, 000 usac
oE 6.50 usec
TR 300.0 K
ni 0. 10000000 sac
======== CHANHEL fl =—===—
HOCL 1H
Fl 13.50 nsac
PIHL il.00000000 W
EFOL 400.1724712 MH=z
FZ - Frooassing parametars
31 L6384
aF 400.1700042 MH=z
WCW EM
53E il
LE 0.30 H=
GE il
B2 i.00
) . |
T e e I L o e L T I e T L T T o e e - s I T L o e T T T T R o I R L A T B R e e o
3.5 9.0 B.5 E.D 1.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

ok

g :

] \Ef
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HAEE da-wupapar-ol3

EX FHO
PROCHD 1 nmréb0b c—-13
Data_ 20110727
Tima 11.43
S b = weamnex gn @ Sty & %z
PROEHD 5 me FAEBD BE- M oEgorwos @r o r_."!__:: = i
EULPROG zgdc s S i s o e B 0 SR St g o mm
i BE536
. BRI / Y
HE 458
ns 4
SWH 26315.789 Hz
HATRRS D AQL54T Bz oy (71} [ppel (71} [Hz) Intansity [abs] annofation
R0 1.2452340 sac 153.7877 15482, T4d6 4823383, 75
RG ELSZ 2 147. 5640 14354, 2414 2331 8306, 40
ol 15,000 usacy L0, BEEZ 14179, 5151 25038930, 75
IE £.50 usacd 140, D2A% 14255, 7353 8
T IO0.1LE 5 137.2817 13315.1538 15. 15
o1 0.10000000 se= E 135, 2766 L13E17.3543 5 1
4 o 130. 4022 13126, 5217 5174293, 04 :
géjﬁ LD_MDDEE T 8 127.836% 12368, 4414 27573641, 25 gr - M\?JC|
5 115, B455 11363, 3457 $581225. 735 l."l
10 117.273% 118051477 5822504, 00
======== CHRHKEL £l ========y; 111.633% 11237. 4E6% 4324433, 25 HN —
HUCL 13 12 77,4824 7753, 6142 1183462321, 35 r— I
Fl 3,50 usaolly 77.1657 7767.,7342 128622265, 20 NHQ
FL1 p.00 4B 24 76. B4ED 7735,7536 130785673, 25 Br
DLW 31.60005T11 W 15 4l. 6885 4136.5316 23812571.2%
- 16 32,3582 3257.2748 2E5L1356. 50
. 100 67ALRLE MHa 2 30. 9366 3114.1723 18133729, 54 4a
======== CHAMNEL £2 =====—==
CEOPRG2 waltzlf
nooz 1M
PCPD2 80.00 usac
PLZ 120.00 4B
PLLZ 17.00 4B
PLZ D.o0poooOD W
PLL12W D.1E43B942 W
SPO2 400.3320017 MH:
s1 32T6E
SF 100, BEID436 MH:z
HWOW B
35B o
LE 1.00 Bz
GB o
pC 1.40

B L L L L L L L L L L R L e Rhaabiis wiiaais Lot b
230 2200 2:i0 20O 190 180 170 i&0 150 idD 1300 120 ii0 100 90 RO 70 &0 50 a3 30 200 1D 0 ppm
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HAM Favsiib Faak (FL)  [ppm] (FL} [Hz] Intansity [abs] Annatation i
E{PlEﬂ-:l TR e e ‘:1-' 1 a.uua’épm 3363, 4126 2155353.52 nmrd00b h-1
ROCRD 1 2 @. 3961 33612108 BS0E9T1.12
- 3 7.4785 2993, 865D 10343515, 38
Data_ 20110725 4 7.4783 2993, 53EF E442300.38 e mpmam zw
Tim= 15.45 5 7.4728 2851, 5861 SBZE45E, 38 =-r Swwoww B
IHZTEIM spact =3 7.4587 Z9EE. 2418 15473470.75 o ® R P
FROBHD 5 mm PABED EB- 7 7.4545 2984, 26400 15821850, 62 WL
FUOLEFOG zg30 E 7.1535 263, TEAT 12500277.12 'H.(' 'H')
EE 32768 L] 7.1479 2BEL. 5189 10791558 .25
= N 10 3.2063 1383, 5TBL 4E4ESLS, 39
flg-wm']' ':chg 11 3.2037 13R2.5372 50E7325.13
T 12 3,197 13758550 2527542.04
D3 et 2 13 31801 1377,0928 107584030, 75
SHH B57E. 547 Hz 13 3.1881 1274.E508 £5EE124.50
FIDRES 0. 200774 Hz 15 3.1732 1270.3272 SEE3342.12
AQ 2.4904180 sacle 3.1E57 1368, 8260 SEELEIZ, 39
BG 256 17 31206 1345.2658 BESOSTE. 13
o TEROD maniC ETEH 1235, 5308 “iaz7ac. 2
g& :_‘glfg }‘{“ o 1.E11% £45.2515 II1LJELS. 08
01 0. 10000000 sac A
TDO 1
! T . T : T : T . T v T . T .
======== CHRENIL Il ======== 2.4 2.2 2.0 T8 Tab T.4 E£Rm
HOCL 1H 2
F1 12,75 ussc /—\}’/_ Rﬁr gz5s3np RodlH!
FL1 -2.00 4B B Cl ! i ke dgiide R i '
FLIW 13,05791473 W 3~ [\ |'[ e M L o
sFOL 2D0.3328723 ME= h\“ '\'\ | IIIJ ||/J | |
=1 LEI84 — o i
&P 400.3300077 MHz Bl
WO o ,
53R 0 Br
LB 0.90 He
GE 0 £
PC 1.00
| PRI TV I B P P e W EFRE, (o B (YT S e ) O L |
3.25 3.20 3.15 3.10 3.05 ppm
L ]
m [=]
(=] =
i B
J_J.J J .. |
LRIy 7B R W W o 2 Y . T .. Y Yo 3 o 0 Y .. (L A . P 3070 3. v A L 2. 9, Y, B A ) (7. S 4 P
9.5 9.0 8.5 B.O T8 7.0 6.5 6.0 5.5 5.0 4.5 4.0 i8] 3.0 2.5 2.0 1.5 1.0 0.5 jejetal
I
[} 1 {=1
o g | =
=] &}
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HAEE Lonafarnib-5cl3
1

EXFRO ra
PROCHD 1 L
Data_ 20110725 z
Tima 16,57 3
INSTRUM spact :
PROBHD 5 m= PABBD BE- ]
PULFROG zgdc 7
I 65536 &
SOLVENT W Cas ] 3
NS 422 10
08 4 i
SWH 2E315.708 Hz I
FIDRES 0. 401547 Hz ;:
AQ 1.2452340 sac;:
RE ELO2 16
W L. 000 usagy
LE b, 50 usac
TE 3000 K

D1 0.10000000 sac
D1l 0.03000000 sec
OO 40
====—= CHANHEL fl ==—=——=
A1 13C

F1 3.50 usac
PLL 0.00 dB
PLIW 31.90005711 W
P01 100.6741310 M=
====—=== CHAHNMEL {2 =—=—==—==
CPIPRG2 waltzlg

nuoo2 1H

PCPDZ 30.00 usac
PLZ 120.00 4B
PLLZ 17.00 4B
PL 0.00000000 W
PL12W 0.1643B042 W
PO 400.3320017 MH=z
51 32768

sF 100, 6630440 MH=z
WOW b

55B [/

LE 1.00 Hz

GR o

el 1.40

[ppmi

4838
B252
D536
T8
4562
BEST
D531
T84
BEO3

124, 6062
118.59475
~47RZ
.1B14
. BR3T
. T355
. BA0L
s BHZE

153,

(FL} [Hz}

15446. B233
14880, 5348
L&400. Z108
14led. 1024
L3736, D965
L3576, 3242
13354, 0334
L3164, 5518
12¥72, 8203

12543.23584
I1573. 6174

7789.1515

Intanzity [abs}
75

13756046,
IB0Z5178. T8
14 k42 B4, 75
IEERTESE. 50
14237205, 50
14153355, 0
5443045, 75
2BA1ETZ2. T8
3B40Z428. 75
B5Z1TRS. 50
9E0%192,.25
4543084, O
S10E0F17. 50
PIRELTAZ. 25
AIBLETET. 5@
JIBIFIFAE. O
25334052, 58

T T T T T T T T T T
230 0220 210 200 190 180 170 160 15D 140

T T
130 120 110 100
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[Hz=]

Intansity [abs]

Armotation

" “h1Final Faak (FL} [ppel (71
g‘gﬁo IAEITL hlilm" 1 7. 2788 28934.2423 15235205, 44 nmr400b h-1
F 7. 2764 2913.9613 14419151,15
FROCEO 1 3 7.3598 2906, 3157 16017842.19
Data_ 20110706 4 7.2564 2904.5546 14B07354.81
Tima 15.53 5 7.1050 2845, B4ED T04B063. B2
IRSTRUM spact & 7.1050 2844, ILLE ETL0EES. 25
FROBHD 5 mm PABED EB- 7 7. 5B54 2832.,00855 15184465, 31
FOLFEOG zg3l 3 7. 3870 2837.1387 13547276, 38 [ HE
T 32768 g 7. 07089 2830, 6934 BE0BSZE. 54
SOLVENT opeLa 18 7.0E70 2829,1321 ES026E33. 69
11 E. 7957 2720,5226 1£200148. 50
HE 32 12 £.7523 2715, 1615 1EBO73T7. 75
03 - 2 13 B. 7?57 2712, 516D 14378812, 75 =]
SWH BS7E.047 Hz 14 B.T724 2711.1545 14554737, 81
FIDRES 0.200774 Hz 15 £. 7353 ZEFE.SA2E BE3S 900, 54 =]
AD Z.4004180 sac 16 B.T7320 26895, 0216 TEdER4E, B4
RE 128 1T B.T192 2&39.11527 14226921, 62
. 13 E.T157 2688, 4962 13547161, 58
E: ?Eal}gg "“'fn B. 7137 ZRET. BI55 125643189, 25
B Lt £. 877 26812902 7387216, 33
TE 0.0 K 5 £. €538 2675.7250 EEEO00ZE. 06
o1 0. 10000000 sas 33 &.08as 1E27.3014 34z4272 .81
TDO 1
======== CHANNIL fl ======== nERE 4gBSER SrERERMEHERESR
?i’ﬂ 12 :1‘}51 FEFE Freree A W A o A
s usac
a8 2 Y | MY YR
FLIW 15. 05791473 W
SE0L 400.3324722 MH=z
85I LE384
5 400.3300000 MH=z
WM no
S5B il
LB 0.90 He
== 0
PC 1.00 ——
T3 Tl 7.1 7.0 6.9 6.8 6.7 crm
L L L
r-| (=] [=3 -t
=] [=] [=] [=]
\l.-i 7.—5 \|.-i -N|.-i
Y . < 1 ;
B e B e e e e LN e e e i e ) L
3.5 9.0 B.S E.D 745 7.0 £.5 &.0 5.h 5.0 4.5 i.0 1.5 3.0 2.5 2.0 1.5 1.0 0.5 po@
| L
(= b d
[=] (=}
] \IN
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HAME 95851-0011-3 Paak (F1} [ppml f(F1i [Hz] Intansity [abs] Anpotat fomn

EXFED 11 143. 5102 143555475 3572806.31

PROCHD 1z 129, 5300 13;15.:554 SBIEIZE.13 nmréGlp c-13
3 127.7337 12856, 6723 15742405, 22

g?_t;_ 231'}2?:&; § 113.1530 11934, 9126 10524872, 51

FHETmN shigei 116. 0062 11677.5420 17918856, 1%

PRCEHD 5 mm PAEBD BE-

EULEROG zgde

0 65536 i o e

SOLVENT COCL3 = -

HE 57 ] - [ R

oS 4 e - S e

SWH 26315.789 Hz

FIDRES D. 4401547 H=z | I\I} I| | NH_,_

g 1.2452340 sac

RG BLBZ

W 1L9.000 usac

LE b, 50 usac Cl

TE D0 K

01 4.10000000 sa=

D1l 0.03000000 sec 9

TOD 40

==————= CHANMEL £l —=—=—-=

HOZ1 13C

F1 3.50 usac

PLL o.00 4B

PL1W 31.90005T7T11 W

SR LOD.ET41510 MHx

—=———= CHANMEL £ —=—=—-=

CPIPRG2 waltzlf

noazz2 1H

PCPD2 80.00 usac

PLZ 120.00 4B

PLLZ 17.00 4B

PLZ D.o0poooOD W

PLL12W D.1E43B942 W

SPO2 400.3320017 MH:

51 32TEE

SF 100, 66IDE52 MHz

HWOW B

35B o

LE 1.00 Bz

GB o

pC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 118G 170 160 150 Ed4D 230 :20 110 100 D 8®OD TD &0 50 40 30 EFD 1D
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S22

HAME 95E31-0015 Faak (Fl) [ppm]  (FL} [Hz] Irtanaity [abs] Annotation £
EXFNO 1 1 72106 ZBBE. E15E LatERTEs, 00 nmr400b h-1
PROCKD 1 2 7.20%58 IBB4. E5ED 7041484, 06
3 7.1831 2B73. 2135 27150636, 06
g:::— 2511‘263'}, 3 7.18%8 28782527 24765183, T5
i e 5 7.1754 287z, 5278 BESL1IE. 3 MH
IRIT npas & 7.1713 2B70. 28EE 2065526715 2
FROBAD 5 mm FAEEC BE- 7 £.8142 2727, 3287 557304, 62
FOLEROG zg3d B £, BL1E 2726, 3ETH EZBETED, 38
br] 32768 5 £.7957 2720, 5226 15438132, 50
SOLVENT v k! 10 £.7773 37131566 B2EB117. 54
Hs 3z 11 £.7211 3£80, £58D 2EA24E4E. 25
o2 z 1z £.71BE 2683,7373 28150921, BL 11
il EsigL b e L3 £.7000 :éfé'n‘l" 2742502, 12
e DA e 3.6850 14768174 13645547, 50
AQ 2. 4904180 sac
R 1.8 o @ Aoom NS
ol 76.000 uses T b ek L
OE 6_55 n=ao Ll ol il ol ol 0D RO wm WD MDD
TE 300.0 % "xg'\)r&) \IN 'ng
01 0. L3000000 sec
TCd %
======== CHAWNEL fl ========
HICL 1H
Pl 12.75 usac
PL1 -2.00 4B
PLIW 13.05791473 W
SR01 400.3324722 MHz
81 16384
SF 400.3300082 MHz
W no
358 a
LE 0.00 Hz
GR 1 T T T T T
B 1.00 1.2 . £.3 6.3 6.7 o
L f L [_,L ’/
L) [=] -
(] (=) [
R B OE
Tl : | . [
T T T T T T T T T T T T T T T T T T
5.5 8.0 8.5 3.0 T.5 1.0 6.5 6.0 5.5 L.D 1.5 .0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
|
BT t
B o &



HAME G5851-0015-1 Paak (F1} [ppml f(F1i [Hz] Intansity [abs] Rrmotation

EXERO 11 146.4153 14738, 6120 8117857.50

PROCHD 1z 129.3275 133185018 35E3I3HIE. TS nmréGlp c-13
3 115. 5287 113385075 22303338, 15

g?_t;_ 2“;2?‘;; " 115.1673 11533.0%27 3BS41407.12

IMSTRIM spact

PROEBHD 5 m= PAEBD DE-

EULEROG zgde o =~

o 65536 &) s O et

SOLVENT cDol3 ] & bl

HE Bl L) = it

> -* T

SWH 26315.789 Hz

FIDRES 0. 401547 Hz

2o 1.2452340 sac NH3

R BLoz

W 1L9.000 usac

LE b, 50 usac

TE D0 K

D1 0.10000000 sac 11

01l 0.030600000 sac

TOD 40

====—= CHANHEL fl ==—=——=

HOZ1 13C

F1 3.50 usac

PLL o.00 4B

PLIW 31.90005T7T11 W

SR LOD.ET41510 MHx

====—=== CHAHNMEL {2 =—=—==—==

CEOPRG2 waltzlf

nooz 1M

PCPD2 80.00 usac

PLZ 120.00 4B

PLLZ 17.00 4B

PLZ D.o0poooOD W

PLL12W D.1E43B942 W

SPO2 400.3320017 MH:

s1 3276E

SF 100, BEI0SD0 MH:z

HWOW B

35B o

LE 1.00 Bz

GB o

pC 1.40

T T T T T T T T T T T
230 Z20D 210 200 190 1BO 170 ieD 150 140 130 1200 1iD 100 9D BO T0 &0 50 40 s ZD 10 0 ppm
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Paak (Fl) [Epm] {F1y [Bz] Intansity [aDs) Annctationm nmrdddp h-1
Current Dats Paramatars i [T 2T4E. 4240 -3221827. 00
MAME QERS1-0021 2 E. 8403 2735, 374 -2656618. 50
EXFHO 1 3 £.8203 2730, 3708 235648, 38
PROCEO 1 5 £.3113 2486, 5658 -82512E8. 50

é Yl Lile eser “Sescesin
Eit;_“‘:q“ isdt “‘Eﬂfi ;;‘i']“ﬁb"" x 1.97B7 7921330 ~LA045274. 00

wa -

Tims 10.42 - A &
IKSTEUM spact WA g s w@ien " =
FROBHD 5 mm FAEBD EB-
FOLPROG g3l W ‘YI
T 32768 NH
SOLVENT onCil 2
N3 32 .
o2 2 CH,
SWH 6378.947 Hz
FIDRES 0.200774 Hz B ok
AQ 2.4004180 mac o0 ek
RG 322.5 i i MH-
] 16,000 usac
DE 6.50 usec 15
TE 300.1 K
D1 0. 10000000 sac
TCO 1
=====—= CHANNEL fl ==
HOCL 1K
Pl 12.75 umac
PL1 -2.0 4B
PL1W 13.05701473 W
SFPOL 400.3324722 MHx l
F2 - Prooassing paramatarcs
ok Atads r T T T T T T T 1
:gw -EDEI.JHIJI]I}:i Nhx B 6.7 - 98] 6.4 6.3 B2 PR

538 0 L
LB 0.00 He 2l o
GR 0 I [

PO 1.00
J»J _)lk AR W .
14 13 12 11 10 g E 7 g 5 4 3 2 1 0 -1
1 T [y
=3 =] =3
I E 5 e
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HAME 95251-0021c13 Beak (1} [ppmi (F1} [Hz] Intansity [abs] hnnotation
EXPEO 11 145. 3145 14627. 8005 L2GSRa3d. 62
PROCHG 2 12&, 5040 12774, 5435 L3573p0%. 12 nmr.ﬁ[’]l}h 3—13
Data 20110708 = | L7 4045 10BLE.TOHE 5331450, EB
T:L":n_ 10.20 4 if&.?ﬂzs 1[:?5-1;4&'.‘5 13215‘3‘552.3‘5
THSTRIM :pn:t 5 13,315 1035.‘5&26 é.'EZ!E!Z. 23; .
PROOHD & me= PADED BE- ; ; ey ™
EULPROG zgde - i o= o
bl GEE3E = = — -
SOLVENT CDoL3 | | IH"?I
us 280
il 4
SWH 26315.78%9 Hz
FIDRES 0. 401547 Bz
2O 1.2452340 sac
BG EL192
oW 19.000 usaco HHZ
oE 6.50 usac
TE I00.1 K CHx
ikl 0.10000000 zac
Dl 0.03000000 sac
OO 40
==z==z=—= CHANHEL £l =====—== NH2
HZL 130 15
Pl 3.50 usac
PLL p.00 4B
PLLW 31.90005711 W
BFOL 100.BT41310 Mz
=——=—————= CHANNEL {f2 ——=————=
CEDPRGZ waltzlf
Hooz 1H
PCPD2 80.00 usac
PLZ 120.00 4B
PLLZ 17.00 4B
PLZ 0.00000000 W
PLLZW 0.1643E942 W
5702 400.3320017 MHz
51 32TRE
iy 100, 6630404 MHz
WO ™
558 [
LE 1,00 Hz
GE ]
BC 1.4D
T T T T T T T T T T T T T T T T T T T T T T T T 1
230 220 210 200 1590 180 :70 160 150 140 130 1200 110 100 90 a0 0 &0 =11] 40 £l 20 10 I ppm
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Paak (FL) [ppm]  (F1) [Hz] Intensity [abs] Annotation
HAME M5E5L-0015%3 1 7.B4L%5 3135, 1B78 4055728, 56 0
EXFHO 1 F 7.8358 3138, 5072 ES5LEE0. §1 nmrd00b h-1
DRACRO 1 3 7.8382 3137, 2EET 3IAF1ILZ. 25
‘@ f | T.B34E IL3IE, SO55 I45ERER, 1 MH
Data_ 20110628 5 T.8325 313G, T445 ZLOFE04. 3B 2
Tim= 11. 108 E 7.8257 3134, 4638 SHE3Ea4. B1
IKSTEIM spact 7 7.8231 3131, 8317 5711077.1%
FROBHD 5 mm PABED EB- E: 7.8188 3130, 5006 ESTHBZE. 06
POLPROG zq3l E 7.8158 3128, 8593 B535345. 54
™ 32768 14 7.8l20 3127, 3780 E7ITTED. 54
= 1 11 7. 8068 3125, 2963 3ZT40E4, 56
flg-mi'm']' CDC;; 1 7.8018 3123.2947 3273300, BL
e 3 1 7.7563 3121, 0928 EETI435, BL
=T 6578.947 Bz s 7. 4207 2854, 7487 L PR PP T B ST LTI sgoe
FIDRES 0.200774 Hz 1 27,4731 2881, T062 Tt LT o oy PO oL e L e oL o PR ang g
AQ 2.4904180 sac 17 7. 48E7 2985, 1441 11344582, 1
R 322.5 18 7.4837 2587, 5431 134«1345—.35‘\ gt %ﬁr’) VW '*II/H
™ 76,000 usacl? 7.4588 2585, 9A15 5874349, 00
IE 6.50 umac 20 7.4556 2584, 7004 113124E4.88
TE 000 k2% 74450 2982, 0983 16503E1T.88
” _ @z 7.43BE 2577.8548 2E53792. 58
ol 0. 10000000 sas 55 7.33%6 2938, 2621 2348031, E2
TOO 1 24 7.3360 2836, B208 3580383, &2
25 7.3154 2530. 1755 10576575, 38
===—==—= CHANNEL fl —===—=2¢ 7.3LE2 2828, 8944 B7E15EM. 44
HOCL 1H 27 7.3104 2926, 5725 11445639, 81
Pl 12,75 usac2B 7.2934 2518, TEES 12180755, 31
H 28 7.2802 2518, 4858 4853323.189
iﬁ“ 13 usm%iﬂua ,;]B En) 7.2731 2911, 4032 7547623, 54
£ b 31 7.2603 2506, 5160 13436155, 50
SEOL 400.3324722 MHz 5, £.8022 2723. 1248 S7FER1S. BL
S Le384 33 £. 7380 2721. 4434 B4EDETI. 56
SF 400.3300077 MHz a4 £.7853 2716, 3592 3848954, 56
WO no ag £.7210 2714, 6378 BSTLE4. T
530 i 36 4,131k 1E54, MO35 B29150. B8
T T T T T T T T T T T T 1
EE UJE Hz T8 T B TS5 Ti4 T3 T2 Tl .0 B9 6% ppe
! ! ! |
PO 1.00 ® e
= (=]
ri rd i i
S e 1 4
T T T T T T T T T T T T T T T T T T T T
8.5 9.0 B.5 4.0 7.5 1.0 £.5 6.0 5.5 L.D 1.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 EEm
W L
L e [=] \F
(=} =
(3] 4 | — -
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HAME 95851-001%-4_1 Paak (T1} [ppel (F1) [Hz] Intansity [abs}

EXFNO 11 1421514 14313, 4152 2ZBOIEZT, 50

PROCHD 12 :34.2554 135::.1352 4854576, 50 nmr400b o-13

3 128, 6533 12955, 2633 183IFHLE, 25

g?_t,;— Hlﬂ?ggi 126 4638 12730, 7344 14383552, 75

THITROM = 125.5733 12681, 4558 2075223875

g mpas 135.0010 12582, 5812 13756314, 50

FROBHD 5 me FARBO HE- 5 123, 8248 12464, 5813 443B458, 35

PULEROG rgdc g L20. 5208 12172.2357 18545270, 25

iiv] 65536 3 115, 1436 11533, 3575 L11B2711,00 MH
SOLVENT 0oDCoL13 10 109, 83358 11056, 7784 15734123, 50 2
HS 354

DE 4

" - B~

SWH 26315.789 Hz e et e

FIDRES L. 401547 Hz : ::::j::; =

R 1. 2452340 sac

RE BlLOZ i R e g e {’___f ==
W 18,000 usac vL A

dis0 ot | NS 17

TE aoh.0 K

D1 Q. 10000000 sac

D1l 0.03000000 sac

TOD 40
======== CHANMEL f1 ========
HOC1 13C
Pl 3.50 usac

PLL 0.00 4B

PLLW 31.90095T711 W

5701 100. 6741319 MH=
======== CHANMEL f£2 ========
CPFIPRG2 waltzlf
HOCZ2 1H
PCPD2 80.00 usec

PLZ 120.00 dB

PL12 17.00 4B

PLZW J.00poooon W

PLLZW 0.1643B942 W

SPC2 400.3320017 MH:z

51 32TER

sF 100, BEI0442 MHz
WoW M

S5B o

LE L.00 Rz
GB (¢}

PC L.4D

230 220 210 200 190 1BOD 17D ‘10 150 140 130 120 1i0 100 S BD YO &0 S5O 40 30 20 1D
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eele

6T
667'C
F0S'T
80S°C

/

S61°¢

859
¢8¢9
1099
S09°9

61L9
ZTL9
8€L'9
%S/
mmbo%

8089

]
o

NH»

Br:

19

.

A

I

2.0

2.5

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

75
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S61'C
66T

VoS¢

COOH

NH,

Br

21

[31]
o

MWWL'H A g

2.0

2.5

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

75
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HAME 95e51-01023 Faak Fi} [ppm] (F1} [Hz] Intansity [abs] Rnnaotation nmr40d0p h-1
EXFHO 1 1 B.5543 3424.74332 3207218, 50
PROCRO 1 2 5. 54592 34235013 3523360, 50
Data_ 20110706 3 #5411 3419, 2587 3153348, 50
Tima 11:25 4 5.5371 3417, 6573 TS 4430, 12
THSTREUM spact 5 7.5750 3034,2013 5040271, 50
PEOBHD 5 mn PABBD BB~ B 7.5745 auaz.zsr.r 65-551-;3.152
7 7.5559 3026, 4549 3465055, B2 - -
EUDLPWG 35?%3 s 7.5553 3024. 6133 12402120.23 el A o R A Am S N an 8
= X ] 7.5408 3018, BOES 45471155 Ak R e S b bk e S SRR b
SOLVENT C0Cia 10 7,5364 I0LE.BETO EED3431.50 Ly gt r JAAd
HE 32 11 T, 3181 2928 5534 B5B9100. £2 M #J
03 2 12 71,3005 2932, 6052 10440138, 00 o at
EWH BS7E. 947 Hz 13 T.2978 2921 .5284 23882000, 50
FIDRES p.200774 Hz 14 7.2955 2820, E2TE 15503540, B2
ADQ 7. 4504180 saclS Ti2BES 2516.3345 B37050A. 50
e 128 18 7.2806 2514. 6427 31E38E00. 38
i 76.000 usad? 7.2718 23111558 24LIEI0E. 28
B.50 b 7.2672 2305.2783 ILBOZ1LE. 25
LE M noefs 7.2511 2502 .8328 1553651, 26
TE 300.0 K ap 7.2308 2§54 7062 £775411. 08
D1 0. 10000000 sac3l 7.2264 2852.9448 TT042459.75
TOO 1 22 7.2082 28RE. 0551 10745755, 50
23 7.1102 2E4E. 4764 13617337, 25
=——=—=——= CHANNEL £l =—==—==a4i 1.1078 2845, 4657 13gz22872]12
uooL 1n s 1.1037 2843.2243 1210633378
I 12.75 useif 7.1002 28424231 10072005 )00
! 27 7.0813 2838 ,3602 1123174062
FLL -2.00 dB ;g T, 0854 2837, 6353 12704857 )50 T T T T T T T T
FL1W 13.05751473 W a5 T, 0842 2836.0178 11558162 )20 2.6 4 0.3 R0 TE MBS T4 T2 T pes
ER01 400.3324722 MHz3p 7.0817 2835.0170 10711138 )8 I
51 1E304 3l 4.1573 LEEE. 4331 ca353pac]12 | ot e
5 400.3300114 MH=z ke L] k2
WM no Ll 174 i
S5B il
LB 0.90 He
== 0
B 1.40 E":':‘“‘J]\ | -
23
M Al | Al
(%5 T L ) o 20 S 73 ) P 45 0 ) UL R 5 o e 0 0 [T O AL P P . 3 5 8 77, A T % 0 R PR IO 5 .0 2 PO PR s
9.5 9.0 B.5 B.0O 1.5 7.0 6.5 &.0 k.5 5.0 4.5 4.0 3.5 i.0 2.5 2.0 1.5 1.0 0.5 jeyelul
] = —
[=] Ceill N =i} -
4 — == | | [
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"M - o N ImE

b R o ]
HAME 95851-0023—013 - o DG A '
EX FHO 1 o pit pl e T s o 3
PROCHD 1 nmréB0b c—-13
Data_ 20110706 | | | | ||fl III/
Tima 11.41
EHEIHY apact Faak 71 F1) [Hz Intansity [abs nnnotat ian
ERCBHD  § mm FAEBED BE- 1 e et i R, M
PULPROG zgdc 2 145, 4683 15045, 5347 1035198432 .0%
] 65536 3 135, 6108 14054, €654 4534561300
SOLVENT o Cas ] 4 136.612E 13751, BEDE 146524820, 0%
Hus 737 5 135.2138 13007, 6553 204598052 .0%
s 4 £ 12E.E3CE 13954, 4082 327173171.0%
v 26315708 B T 1364281 137326777 134563115, 0% cu
PIDRES D.401547 Be B 133.20332 12402, (05T 31ETA512.00 |
20 1.2452340 ez §p iiasez e bbbty =
R E182 ’ o B ’ [+J
W 1L9.000 usac
LE b, 50 usac
TE D0 K 23
01 4.10000000 sa=
01l 0.030600000 sac
TOD 40
==————= CHANMEL £l —=—=—-=
HOZ1 13C
F1 3.50 usac
PLL o.00 4B
PLIW 31.90005T7T11 W
SR LOD.ET41510 MHx
—=———= CHANMEL £ —=—=—-=
CPIPRG2 waltzlg
nuoo2 1H
PCPD2 80.00 usac
PLZ 120.00 4B
PLLZ 17.00 4B
PLZ D.o0poooOD W
PLL12W D.1E43B942 W
SPO2 400.3320017 MH:
51 32768
sF 100, 6630403 MH:
HWOW B
35B o
LE 1.00 Bz
GB o
pC 1.40

230 220 210 200 1%0 18D 170 i&0 150 140 130 120 110 100 S A0 0 &0 50 4D 30 ZD
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Faak (F1) [ppm]  (FL} [HZ] Intansity [absl] Rnnotation
HRME 35851-0127-11 1 A 34183778 it nmr400b h-1
EXFHO 1 2 . 5240 3412, 4125 23619754, 50
PROCRO 1 3 7.3E8%8 2850, 3820 £313531.50
Data_ 20110706 4 T.3525 2943, 4263 I0716E35. 75
Tima 12:30 5 T7.3495 2942.2253 13182144, 12 .
IHSTRUM spact 3 7.3370 2937.2212 BELTE4. BB ] = =
DAL em FARROEE. 3 7i2373 2371, 3201 13002226, 38 |
EUDLPWG 35?%3 ] 7.2936 2615, 54ER 6282376, 62 t\h\“_‘- -
Loz - 1n 1.2785 2813, 3015 11355631, 28 b
SOLVENT C0Cia 11 7.2181 ZgB9. B213 19518794, 12
HE 32 12 7.Z008 2882, BLEL 17182541, 75
03 2 13 T.1408 2858, 5363 22247280, 12 a5
SWH BS7E. 947 Hz 14 7.125% 2852, 7115 19661357, 75 =
FIDRES D.200774 Hz 15 3. 9882 1EDD. 5554 51ZE0E08. 50
] 2.4904190 =sac = L Ry T g B B = o e B
B 00,5 i n N e Il e A
oW ?Eiil}llﬂ usac = P Sl Sl Ao ol et St L
LE +50 umac
TE 300.0 % l\”/ k"h“%?’ Vr’?ﬁ{;ﬁﬂj
01 0. 10000000 sac
TDO 1
======== CHANNEL fl =======
HOCL 1H
Pl 12,75 usac
FL1 -2.10 4B
FLIW 15. 05791473 W
5FOL 400.3324722 MHz f ; i i i i
=T 15395 I | I I I I | 1
5P 400.32909620 MH=x 2.6 8.4 g.2 2.0 T.8 T.6 7.4 T.2 ppm
WM no
S5B il e b i
LB 0.00 He i et {2
== 0 . 1R '
B 1.00 o i L
A A
LS50 .Y PR TR P L LR . . L PR L NG 0 AR 6 I, . L. 035 3 . JRL IR, Y L. 0 L35 1 .0 LI, L. LA = N LY LR . (LS55 AL L LU (LA
9.5 8.0 B.5 a.0 7.5 7.0 &.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 FEm

S32



S33

HAME 95E51-0027-c13 Faak (F1) [ppm] (F1) [Hz] Intansity [abs] Armotation
E(FHO 1 1 145, 5138 15051, 3846 76543608, 50
PROCND 1 2 138, 5337 135986, 0542 20083338, 040 nmrd00b c—-13
Dats 20110706 @ 129.1167 12556, 6771 136E5HELT. 50
oo 1 12B. 8063 12596E. 0557 132380718 ,00
Tiza 12.45 4 126.7562 12755, 6659 77555248, 50
IHSTRUM spact g 124.2513 12507, 5151 53306754, 00
ERIBHD 5 mm FABBD BE- 7 41,3138 4158.7732 S14525B5. 40
PULPROG zgdc
e BES36
SOLVENT encl3
s 222
jiky 4 e T e
SWH 26315.789 Hz = 5 Ak e m
FIDRES D. 4401547 Hz o o B o 3
1.245234D sac ol G e
i |1 N/
| 159.000 usac =
oE 6,50 nsan ]
TE o0 K
ik 4.10000000 zac S
D1l 0.0300000D sac
TOD al
======== CHANMEL f1 =====—== 25
HOZ1 13C
Pl 3.50 usac
PLL 0.0D 4B
PLIW 31.90D085T711 W
SR 100.6741319 MH=x
=—====—= CHANWEL £2 =====—==
CPIPRG2 waltzlg
HZ2 1H
PCPD2 80.00 usac
FLz 120.00 4B
PLLZ 17.00 4B
PLZW D.o0poooOD W
PLLZW J.1E43B942 W
SPo2 400.3320017 MHx
51 32768
|r 100, 6630519 MH:z
WOW EM
558 o
LE 1.00 Hz
GE o
PC L.4D
N At e iy i R T A A R T
T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 150 180 170 160 150 140 130 1200 110 100 9 BO 70 &0 S50 40 30 2D 10 pom



1 Faak (F1} [ppml (F1) [Hz] Intansity [abs] Knrctation
g‘;ﬁa DEAETE Dnzgh]‘d? 1 7.73€2 3087, 0330 a543c5E. €8 nnr400b h-1
PRAENT X z 7.7326 3055, 5518 SE35L00. 65
3 7.7158 3pmA. 2E€3 TE3I5TTL.5E
Data_ 201107408 1 7.7114 3087.1048 10460160, 132
Tima 10.38 3 J.5525 3023 B52E 1275585, 50
INSTRUM spact £ T.5346 3016, 3265 2393385, 06 .
PROBAD. 5 mm FABBO ED— T 7.5285 3014, 0446 1151513, 24 -~ MNHs
TULPEAR 930 B 7.51%8 3010, 3215 15£2873, 58 I =
™ s g Am mmAm i | I
igm?m']' CDC;; 11 7.4708 2560, 7854 3451381, £8 i e
A 1z T.4ETT 2589, 5444 204B175. 44
D3 .. z 13 7.4553 2584, 5803 3335146, 00
SWH BI7E.947 Hz 14 7.4518 25831752 EOLD575. B1 0
FIDRES D.200774 Hz 15 7.4342 3576.1333 2333887, 62
aAp 7.4004180 sac 16 £.6261 2E76. E4ES 5556757, 31
G 363 17 £.6212 JET4. EBED 3852132, 31 "
i 76.000 usecll &.6652 JEED. BBOS 2510152, 00 T
| i T 6. 6643 2667.5183 SSE5E04. 15
75 shg g 4.1245 1651, 1811 23TE710.12
01 0. 10000000 sac
T 1 = M P R B S Rl e (T o 8 -
~-r BT T AR T R S 4 TRV T
=======c CHANNEL £l ======—= e S S e oo o
HOCL 1K J A /
Pl 12.75 usac W &‘k*\ul\l‘%}lil) ‘I/'JF""'
PL1 -2.00 4B
PLIW 13.05791473 W
SR01 400.3324722 MHz
51 LRI04
SF 400.3300085 MHz
WO no
358 b
LB 0.00 Hz
G 0
PC 1.1040
( ST FGE TS 74 T3 7.3 Thd Tu0 B9 Bie . BT peo
o
2
¥
J L _JL |. i Jt_ll
o e o o o Tt o o T W B e o e O R i o e T
9.5 9.0 8.5 B.O F ) 1.0 6.5 6.0 L .0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 (+ | BEm
ul — 1l
(=1
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HAKE

95851-0028cl Jcancant Faak (F1) [ppm] (F1) [Bz] Intansity [abs] Arnatation
EXPHO L 1 195.4182 15671, 3510 379320%. 00
PROCHD 1 2 1510441 15204, 5550 6307874, 50 nmr4flp c—-13
Data_ 20110708 3 135, 0365 13985, B3 74 230453425
T b 14.04 1 133.0701 13385. 2614 3452441, 50
2 5 131.5306 13240, 270 18375673,
ggg;ﬂ! i PuE:'\PnE:EE £ 125, 6617 13052. 1415 5T440292.75
: 5. 9536 5526951425
e 7 128.2055 12505, 9536
zgde 1 137, 6382 13848, 2835 2385140, 0
i 65536 B 113.7838 11453, 8237 432EE583, 50
SOLVENT encl3
us B0 T =3 ZEREAE R
jiky 4 y A P iy *
SWH 26315,789 HEN & Ammadan 2 . - \H-
FIDRES 0. 401547 B b kil s = N -
AQ 1. 2452340 :nl: ‘ H\H&f' | | |
RG ELBZ
] 19,000 usac o o
0E B.50 usaco
TE o0 K
ik} 0.10000000 sac (]
D1l 0.0300000D sac
OO 4n "7
======== CHANNEL fl ===—=——=
HOZ1 13C
Pl 3.50 usac
PLL 0.0D 4B
PLIW 31.90D085T711 W
BF01 1006741310 MHz
=——=—————= CHANNEL {f2 ——=————=
CPIPRG2 waltzlg
ooz 1H
PCPD2 80.00 usac
PLZ 120.00 4B
PLLZ 17.00 4B
PLZW D.o0poooOD W
PLLZW J.1E43B942 W
SPo2 400.3320017 MHx
a1 3I2TRR
|r 100, 6630445 MHz
WDW .7
558 o
LE 1.00 Hz
GE o
PC 1.4D
T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 1&CG 150 xd0 130 120 riQ 10D S0 AC 70 & SO 4D 3G 20 10
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Currant Data Faramatars

S36

e R e Feak (713 [ppal {F11 [Hz] Intansity
e 1 1 T.3845 2356, 23E8 0.43
g 1 2 T.3822 25EG, 31ED D.ES
. . . 3 T.3806 2954, ET5S p.58
P2 hoqulaghlen Papasotant. & 7.3784 2553, 7848 0.E3
- S 5 7.3654 2548, 5505 0. ES O
ot £ 7.3631 2547, EEST .50
T 7.3615 2547, 0252 .54
SRR 8 7.3553 2546, 1485 085 HaM /u\
i 5 7.3114 2926, 3727 0.52 =
aniea 10 7.3062 2524, 2510 1,57
s 11 7.29%0 2522, 008E 1,25
a 12 7.2782 2514, 0821 1.54 P
13 &, 5261 277z, 1285 0. €3
e 14 £.5240 2771, B4 0.83
. ? 15 &.5290 2770, 2835 0.7
ToAamgEe man: g &.5120 2768, 4823 0.7 s
1 17 . 5068 2764, 3552 0. &4
TR o &.5040 27E3, 2782 0. €3
pLre 15 &. 5007 2762, 587 0. 55
: 20 &.a8an 2761, 4763 0.7
10080000 o a1 3.8483 1540, 5888 D. 41
1 22 7.6020 1041, ESHE 15, 00
Mc1 18
F1 12.75 psac
F11 -2.00 B
LW I305TILETI W @ EUwy s T
EFCL 400, 3324722 MHz: "M MM mAT Y TS G g @
R LS S L e wd vl g g
F2 - Procassing parametacs HW} II\II/ J l\'&""kmj S
51 16334 o J#‘
57 400, 3255854 MHz
Ly na
£33 1
L3 0,00 Hr
3 1
Bc 1.00
7.3 7.2 7.1 7.0 ppm
L L L
o (=]
i - -
ll | A i
id 13 12 i1 10 9 a 7 & 5 4 2 1 i
L
01 ey
{=1] [=
i |i| |2 i



HAKE 95851-0031cl3icon
L

EXFPHO

PROCHD ? B @ W wge nmr400b c-13
Data_ 20110708 : . : D @
Tima 14.38 = m & 32= i
IKSTRIM spact S R~ S A o
PRCEBHD 5 me PAEED E:E—| | | HIJ |

EULPRDG zgdc

bl GEE3E

SOLVENT [ ikt

us 322

il 4

SWH 26315.78%9 Hz

FIDRES 0. 401547 Bz

Fi] 1. 2452340 sac 0
BG EL192

| 159.000 usac

oE £.50 usac HZN S

TE 300.0 K |

ikl 2.10000000 zac

Dl 0.03000000 sac e

OO 40 -
======== CHANMEL fl1 =====—== 25

HZL 130

Pl 3.50 usac

FLL p.00 4B

PLLW 31.90005711 W

BFOL 100.BT41310 Mz

=——=—————= CHANNEL {f2 ——=————=

CEDPRGZ waltzlf

Hooz 1H

PCPD2 80.00 usac

PLZ 120.00 4B

PLLZ 17.00 4B

PLZ 0.00000000 W

PLLZW 0.1643E942 W

5702 400.3320017 MHz

51 32TEE

iy 100, 6630462 MHz

WO ™

558 [

LE 1,00 Hz

GE ]

BC 1.4D

ibaaaaas Lottty b b L e L L L L L L Ly L L L s L L L L L L i
230 220 210 20O 190 180 170 160 150 140 130 120 110 10D 90 BO 70 &0 LD 40 in 20 10 0 ppm
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