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General Comments. All reactions were performed under nitrogen atmosphere using standard Schlenk
and drybox techniques. THF was dried by passing it through column of activated alumina. 1, 4-dioxane
was purchased from commercial sources and was used under nitrogen without further purification.
Pd,(dba) 3, DPEphos and Sodium fert-butoxide were purchased from commercial sources and were used
without further purification. NMR spectra were recorded on a 400 MHz instrument. GC-MS data

were obtained with an Alltech EC-1 capillary column.

Synthesis of V-fert-butyl hydrazones
N-tert-butyl-N'-butylidenehydrazine' [50265-96-8]

H
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A literature procedure' involving the reaction of fert-butylhydrazine hydrochloride neutralized with

NaOH and the aldehyde in the presence of catalytic acetic acid was followed with butyraldehyde (2.40 ml,
26.8 mmol) and tert-butylhydrazine hydrochloride (4.00 g, 32.1 mmol). The crude product was distilled
under reduced pressure to give the title compound as ca. 2.6 : 1 E/ Z mixture. (2.80 g, 19.7 mmol, 74%)

'H NMR (400 MHz, CDCl;, TMS) 8 0.93 (t, 2.2H, J = 8.4 Hz), 0.93 (t, 0.8 H, J = 8.4 Hz), 1.16 (s,
6.5H), 1.19 (s, 2.5H), 1.45-1.62 (m, 2H), 2.00-2.05 (m, 0.5H), 2.13-2.18 (m, 1.5H), 4.66 (br, 1H), 6.48 (t,
0.3 H, J=4.9 Hz), 7.01 (t,0.7 H, J= 5.3 Hz); "C NMR (100 MHz, CDCl;) 8 13.5, 13.8, 19.4, 20.1, 27.6,
28.1,28.3,34.0,52.8,52.9, 141.8, 142.5; MS, m/e: 142 [M'], 127[M'-Me].

N-tert-butyl-N'-cyclohexylmethylenehydrazine

F
ot

The literature procedure’ involving the reaction of zert-butylhydrazine hydrochloride neutralized with
NaOH and the aldehyde in the presence of catalytic acetic acid was followed with
cyclohexanecarboxaldehyde (4.00 ml, 33.3 mmol) and fert-butylhydrazine hydrochloride (4.98 g, 40.0
mmol). The crude product was distilled under reduced pressure to give the title compound as ca. 12 : 1
E/Z mixture. (4.25 g, 23.3 mmol, 70%)

'H NMR (400 MHz, CDCl;, TMS) § 1.15-1.28 (m, 14H), 1.70-1.79 (m, 5H), 2.14-2.28 (m, 1H), 4.53
(br, 1H), 6.32 (d, 0.07 H, J = 7.2 Hz), 6.92 (d, 0.93 H, J = 5.5 Hz); °C NMR (100 MHz, CDCl;) § 25.7,
25.9,26.3,26.5,27.2,28.7,29.7, 31.1, 34.6, 40.8, 53.5, 146.5, 147.5; MS, m/e: 182 [M'], 167 [M'-Me],
125 [M'-'Bu]; Anal. Calcd. for C;;H»,N,: C, 72.47, H, 12.16, N, 15.37. Found: C, 72.48; H, 12.18, N,
15.62.

N-tert-butyl-N'-phenethylidenehydrazine
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The literature procedure’ involving the reaction of zert-butylhydrazine hydrochloride neutralized with
NaOH and the aldehyde in the presence of catalytic acetic acid was followed with phenylacetaldehyde
(4.70 ml, 40.1 mmol) and tert-butylhydrazine hydrochloride (6.00 g, 48.2 mmol). The crude product
was distilled under reduced pressure to give the title compound as ca. 3 : 1 E/ Z mixture. (6.47 g, 34.0
mmol, 85%). 'H NMR (400 MHz, CDCls;, TMS) & 1.19 (s, 9H), 3.42 (d, 0.5H, J = 4.9 Hz), 3.53 (d,
1.5H, J = 5.7 Hz), 4.69 (br, 1H), 6.68 (t, 0.25H, J = 4.9 Hz), 7.06 (t, 0.75H, J = 5.7 Hz), 7.20-7.35 (m,
5H); "C NMR (100 MHz, CDCls) & 28.4, 28.5, 33.1, 38.9, 53.3, 53.3, 126.4, 126.6, 128.5, 128.6, 128.8,
128.8, 137.2, 138.0, 139.4, 140.7; MS, m/e: 190 [M '], 167 [M'-Me], 91 [PhCH,].

N-Benzylidene-N'-tert-butylhydrazine’ [32818-95-4]
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A literature procedure' involving the reaction of fert-butylhydrazine hydrochloride neutralized with
NaOH and the aldehyde in the presence of catalytic acetic acid was followed with phenylldehyde (2.00 ml,
18.0 mmol) and tert-butylhydrazine hydrochloride (2.69 g, 21.6 mmol). The crude product was distilled
under reduced pressure to give the title compound as ca. >95 : <§ E / Z mixture. (2.36 g, 13.4 mmol,
74%). '"H NMR (400 MHz, CDCl;, TMS) & 1.21 (s, 9H), 5.47 (br, 1H), 7.15-7.19 (m, 1H), 7.24-7.27 (m,
2H), 7.48-7.52 (m, 3H); *C NMR (100 MHz, CDCl3) § 28.6, 54.0, 125.9, 127.9, 128.4, 136.0, 138.4; MS,
m/e: 176 [M'], 161 [M'-Me], 119 [M'-'Bu], 77 [Ph'].

Synthesis of other hydrazones

N'-Butylidene-hydrazinecarboxylic acid zert-butyl ester [149268-07-5]
Boc

H NH
N ___CHO -
Boc” NHp &+ ~ R ﬁ‘

toluene N~

To a toluene (30 mL) solution of tert-butylcarabazate (2.00g, 15.1 mmol), butyraldehyde (1.63 ml,
18.2 mmol) was added at room temperature. The reaction mixture was stirred at 60 °C for 1 h. After
the reaction, toluene was evaporated. The crude product was triturated with hexane (15 mL) and was
filtered and dried under reduced pressure to give the title compound as white solid (1.98 g, 10.6 mmol,
57%). '"H NMR (400 MHz, CDCl;, TMS) 8 0.94 (t, 3H, J = 7.4 Hz), 1.49-1.53 (m, 11H), 2.25 (t, 2H, J =
7.3 Hz), 7.21 (s, 1H), 8.14 (br, 1H); >C NMR (100 MHz, CDCl3) & 13.6, 19.9, 28.1, 34.0, 80.5, 147.3;
MS, m/e: 186 [M].

Benzoic acid butylidenehydrazide [99840-61-6]
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To a THF (40 mL) solution of benzhydrazide (2.00 g, 14.7 mmol), butyraldehyde (1.71 mL, 19.1
mmol) was added and was stirred at room temperature for 16 h. After the reaction, THF was evaporated.
The crude product was triturated with diethyl ether (25 mL) and was filtered then dried under reduced
pressure to give the title compound as white solid (2.64 g, 13.9 mmol, 95%). 'H NMR (400 MHz, CDCl,
TMS) 8 0.90 (t, 3H, J=7.3 Hz), 1.45-1.51 (m, 2H), 2.24 (t, 2H, J = 7.3 Hz), 7.28-7.35 (m, 2H), 7.42-7.46
(m, 1H), 7.72 (t, 1H, J = 5.5 Hz), 7.73-7.84 (m, 2H), 10.5 (br, 1H); *C NMR (100 MHz, CDCl;) & 13.8,
20.0,34.4,127.5,128.4, 131.7, 133.2, 153.2, 164.6; MS, m/e: 190 [M'], 105[PhCO'], 77[Ph"].

N-Butylidene-N'-phenylhydrazine [940-54-5]

H
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To a methanol (40 mL) solution of phenylhydrazine (4.00 mL), butyraldehyde (4.80 mL, 52.7 mmol)

s

was added and was stirred at room temperature for 16 h. After the reaction, methanol was evaporated.
To the crude mixture, diethyl ether (40 mL) and magnesium sulfate was added. After filtration and
concentration, the crude product was distilled under reduced pressure to give the title compound as ca. 4 :
1 E/ Z mixture. 'H NMR (400 MHz, CDCl;, TMS) & 0.89-0.94 (m, 3H), 1.43-1.54 (m, 2H), 1.97-2.02
(m, 0.4H), 2.14-2.19 (m, 1.6H), 6.43 (t, 0.2H, J = 5.1 Hz), 6.73-6.83 (m, 1.6H), 6.90-6.92 (m, 1.6H),
7.00-7.20 (m, 3.6H); °C NMR (100 MHz, CDCl3) § 13.5, 13.6, 19.3, 20.1, 27.6, 33.8, 112.2, 112.7, 118.9,
119.8, 128.9, 129.0, 141.0, 141.4, 145.0, 145.3; MS, m/e: 162 [M'], 92 [PhNH ], 77[Ph"].

Synthesis of aryl bromides

Synthesis of (4-Bromophenyl)-morpholin-4-yl-methanone’ [127580-92-1]

EDCI
EtsN Br- ~
Br N HOBt ) 9
\ + L5 owrromon AN
oo DMF / CH,Cl,
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To a mixture of 4-bromobenzoic acid (1.00 g, 4.97 mmol), morpholine (565 ul, 6.46 mmol) and
triethyl amine (1.00 ml, 7.46 mmol) in DMF (10 mL) and CH,Cl, (6 mL), EDCI (1.43 g, 7.46 mmol) and
1-hydroxybenzotriazole (336 mg, 2.49 mmol) were added at room temperature. The reaction mixture
was stirred at room temperature for 20 h. After the reaction, water was added to the reaction mixture.
The organic layer was extracted with ethyl acetate and was dried over magnesium sulfate. The crude
product was purified by flash silica gel chromatography (65% EtOAc in hexane) to give the title
compound as colorless solid. (1.34 g, 4.96 mmol, quant) 'H NMR (400 MHz, CDCl;, TMS)
3.44-3.73 (m, 8H), 7.29 (d, 2H, J = 8.4 Hz), 7.56 (d, 2H, J = 8.4 Hz); *C NMR (100 MHz, CDCl;) &
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42.5(broad), 48.3(broad), 66.8, 124.2, 128.8, 131.8, 134.0, 169.3; MS, m/e 270 [M'], 184 [M" - C,HgNO],
155 [BrCeH,'].

Synthesis of [2-(4-Bromophenyl)-ethoxy]-tert-butyl-dimethylsilane * [73899-15-7]

BrTAj\ - imidazole Br\ﬂ/ Y
T % Towe " oTBS

To a mixture of 4-bromophenethyl alcohol (1.50 g, 7.46 mmol) and imidazole (762 mg, 11.2 mmol) in
DMF (15 mL), fert-butyldimethylsilyl chloride (1.35 g, 8.95 mmol) was added at room temperature.
The reaction mixture was stirred at room temperature for 8§ h. After the reaction, water was added at 0
°C. The organic layer was extracted with diethyl ether and was dried over magnesium sulfate. The
crude product was purified by flash silica gel chromatography (2% EtOAc in hexane) to give the title
compound as clear oil. (2.20 g, 6.98 mmol, 94%) 'H NMR (400 MHz, CDCl;, TMS) & 0.09 (s, 6H),
0.91 (s, 9H), 2.79 (d, 2H, J = 6.8 Hz), 3.81 (d, 2H, J= 6.8 Hz), 7.10 (d, 2H, J = 8.4 Hz), 7.41 (d, 2H, J =
8.4 Hz); "C NMR (100 MHz, CDCl;) § -5.5, 18.2, 25.9, 38.9, 64.0, 119.9, 130.9, 131.2, 138.2; MS, m/e:

315 [M'], 257 [M" - C¢Ho].

Ligand screening procedure for the cross-coupling of N-zert-butyl hydrazone with bromobenzene.

2.5%Pda(dba)s
5% phosphine
ANHBU  NaO'Bu(1.3equiv.) 1w HCI
Pher  + | - -
e dioxane, 80 °C, 24 h

o
I

A
T Ar

In a dry box, Pd,(dba); (11.4 mg, 0.0125 mmol), phosphine (0.0250 mmol), and sodium tert-butoxide
(62.5 mg, 0.0650 mmol) were dissolved in dioxane (0.5 mL). To this solution,
N-tert-butyl-N'-butylidene-hydrazine (85.3 mg, 0.600 mmol), bromobenzne (52.7 ul, 0.500 mmol), and
dodecane (10.0 ul, 0.0439 mmol, as an internal standard) were added followed by dioxane (0.5 mL).
The vial was sealed with a cap containing a PTFE septum and removed from the dry box. The reaction
mixture was stirred at the indicated temperature for 24 h. After the reaction, the reaction mixture was
filtered through celite pad and was dissolved in THF (1 mL) and MeOH (1 mL). To this solution, 1 M
HCI (2 mL) was added, and the reaction mixture was stirred at room temperature for 3 h. After the
hydrolysis, small aliquot was taken from the reaction mixture and was analyzed GC to determine

conversion of bromobenzene and yield of butyrophenone.

Coupling of bromobenzene with various hydrazones.

R 2.5 mol% Pd,(dba)s R R
‘ 5 mol% DPEphos \ i
W/NH NaOtBu (1. 3 equiv.) NN and/or R
PhBr  + - 1)
I dioxane (0.5 M), /Q\Ph N
80 °C, 24 h
C-arylation N-arylation

R = 'Bu, Boc, benzoyl, phenyl
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In a dry box, Pdy(dba); (11.4 mg, 0.0125 mmol), DPEphos (13.5 mg, 0.0250 mmol), and sodium
tert-butoxide (62.5 mg, 0.0650 mmol) were dissolved in dioxane (0.5 mL). To this solution, hydrazone
(0.600 mmol) and the bromobenzne (52.7 ul, 0.500 mmol) were added, followed by dioxane (0.5 mL).
The vial was sealed with a cap containing a PTFE septum and removed from the dry box. The reaction

mixture was stirred at the indicated temperature for 24 h. After the reaction, the reaction mixture was

analyzed GC and TLC.

(R ='Bu): The crude product was hydrolyzed without isolating the C-arylation product due to instability
of C-arylation product.

2.5 mol% Pd,(dba),

t t
t‘BU 5 mol% DPEphos ‘BU ‘Bu o
( quiv.) -N * -N 1M HCI
PhBr + N,NH Na OtBu (1. 3 equiiv. N© H N C M
/d dioxane (0.5 M), /\)\ M THF/MeOH Ph
Ph Ph rt.,3h

80 °C, 24h
The reaction mixture was filtered through a silica gel plug (0.5 cm) and was washed with diethyl ether.
The filtrate was concentrated and was dissolved in THF (3 mL) and MeOH (3 mL). To this solution, 1
M HCI (2 mL) was added, and the reaction mixture was stirred at room temperature for 3 h. After
hydrolysis, the solvent was evaporated. The organic layer was extracted with diethyl ether twice and
was dried over magnesium sulfate. After filtration and concentration of the organic layer, the reaction
mixture was purified by preparative TLC (10% EtOAc in hexane) to give 72.4 mg (98%) of

butyrophenone as a clear oil.

(R = Boc, benzoyl): No reaction was observed.

(R = phenyl): The reaction was filtered through a silica gel plug (0.5 cm) and was washed with diethyl
ether. The crude mixture was concentrated and was purified by flash silica gel chromatography (5%
EtOAc in hexane) to give 108.3 mg (91%) of the N-arylation product as pale brown oil.
N'-Butylidene-/V,N-diphenyl-hydrazine [861598-53-0]

Ph

N
N Ph

/\//H
'"H NMR (400 MHz, CDCl;, TMS) & 0.92 (t, 3H, J = 7.4 Hz), 1.47-1.53 (m, 2H), 2.23-2.29 (m, 2H),

6.53 (t, 1H, J = 5.4 Hz), 7.07-7.13 (m, 6H), 7.34-7.38 (m, 4H); *C NMR (100 MHz, CDCL;) § 13.7, 20.3,
34.6,122.3, 123.7, 129.6, 139.9, 144.3; MS, m/e: 238 [M'], 77 [Ph'].

General procedure for the cross-coupling of N-tert-butyl hydrazone with aryl halide under

optimized condition.
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In a dry box, Pd,(dba); (11.4 mg, 0.0125 mmol), DPEphos (13.5 mg, 0.0250 mmol), and sodium
tert-butoxide (62.5 mg, 0.0650 mmol) were dissolved in dioxane (0.5 mL). To this solution, N-fert-butyl
hydrazone (0.600 mmol) and the aryl bromide (0.500 mmol) were added, followed by dioxane (0.5 mL).
The vial was sealed with a cap containing a PTFE septum and removed from the dry box. The reaction
mixture was stirred at the indicated temperature for 24 h. After the reaction, the reaction mixture was

filtered through a silica gel plug (0.5 cm) and was washed with diethyl ether.

(R = n-Pr) The filtrate was concentrated and was dissolved in THF (3 mL) and MeOH (3 mL). To
this solution, 1 M HCI (2 mL) was added, and the reaction mixture was stirred at room temperature for 3
h. After hydrolysis, the solvent was evaporated. The organic layer was extracted with diethyl ether
twice and was dried over magnesium sulfate. After filtration and concentration of the organic layer, the

crude product was purified by flash silica gel chromatography or preparative TLC.

(R = cyclohexyl or phenyl) The filtrate was concentrated and was dissolved in THF (3 mL). To this
solution was added 10% aqueous sulfuric acid (2 mL), and the reaction mixture was stirred at room
temperature for 24 h. After hydrolysis, the solvent was evaporated. The organic layer was extracted
with diethyl ether (R = cyclohexyl) or ethyl acetate (R = phenyl) twice and was dried over magnesium
sulfate. After filtration and concentration of the organic layer, the crude product was purified by flash

silica gel chromatography or preparative TLC.

(R = benzyl) The filtrate was concentrated and was dissolved in THF/MeOH (3 mL /3 mL). To this
solution, 1 M HCI (2 mL) was added, and the reaction mixture was stirred at room temperature for 16 h.
After hydrolysis, the solvent was evaporated. The organic layer was extracted with diethyl ether twice
and was dried over magnesium sulfate. After filtration and concentration of the organic layer, the crude

product was purified by flash silica gel chromatography or preparative TLC.

1-Phenylbutan-1-0ne5 [495-40-9]

(0]

A

Ph

The general procedure was followed with bromobenzene and N-tert-butyl-N'-butylidene-hydrazine.
The reaction mixture was purified by preparative TLC (10% EtOAc in hexane) to give 72.4 mg (98%) of
the product as a clear oil. '"H NMR (400 MHz, CDCl;, TMS) 6 1.01 (t, 3H, J = 7.4 Hz), 1.73-1.82 (m,
2H), 2.95 (t, 2H, J = 7.3 Hz), 7.44-7.48 (m, 2H), 7.53-7.69 (m, 1H), 7.96 (d, 2H, J = 7.2 Hz); °C NMR
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(100 MHz, CDCl3) § 13.9, 17.7, 40.5, 128.0, 128.5, 132.8, 137.0, 200.4; MS, m/e: 148 [M'], 105
[PhCO'], 77 [Ph'].

Cyclohexylphenylmethanone’ [712-50-5]

o}
Cj)L\Ph
The general procedure was followed with bromobenzene and N-fert-butyl-N'-cyclohexylmethylene-
hydrazine. The reaction mixture was purified by preparative TLC (11% EtOAc in hexane) to give 76.6
mg (81%) of the product as a white solid. 'H NMR (400 MHz, CDCl;, TMS) & 1.19-1.55 (m, 5H),
1.72-1.76 (m, 1H), 1.83-1.91 (m, 4H), 3.23-3.30 (m, 1H), 7.44-7.48 (m, 2H), 7.52-7.56 (m, 1H), 7.94 (d,
2H, J = 8.2 Hz); C NMR (100 MHz, CDCl;) § 25.9, 26.0, 29.4, 45.6, 128.2, 128.5, 132.7, 136.4, 203.8;

MS, m/e: 188 [M'], 105 [PhCO'], 77 [Ph'].

1,2-Diphenylethanone® [451-40-1]

(0]

P L

-~ Ph

The general procedure was followed with bromobenzene and N-fert-butyl-N'-phenethylidene-
hydrazine. The reaction mixture was purified by flash silica gel chromatography (6% EtOAc in hexane)
to give 94.1 mg (96%) of the product as white solid. 'H NMR (400 MHz, CDCls;, TMS) & 4.29 (s, 2H),
7.23-7.28 (m, 3H), 7.31-7.35 (m, 2H), 7.44-7.48 (m, 2H), 7.54-7.58 (m, 1H), 8.00-8.03 (m, 2H); "°C
NMR (100 MHz, CDClL) 6 45.5, 126.7, 128.6, 128.6, 128.6, 129.4, 133.1, 134.5, 136.5, 197.6; MS, m/e:
196 [M'], 105 [PhCO'], 91 [PhCH, "], 77 [Ph'].

Benzophenone7 [119-61-9]

(e}

M

Ph” “Ph

The general procedure was followed with bromobenzene and N-Benzylidene-N'-tert-butylhydrazine.
The reaction mixture was purified by flash silica gel chromatography (5% EtOAc in hexane) to give 77.0
mg (85%) of the product as a white solid. 'H NMR (400 MHz, CDCl;, TMS) & 7.45-7.49 (m, 4H),
7.56-7.59 (m, 2H), 7.79 (m, 4H); *C NMR (100 MHz, CDCl;) & 128.2, 130.0, 132.4, 137.5, 196.7; MS,
m/e: 182 [M'], 105 [PhCO"], 77 [Ph'].

1-(4-Methoxyphenyl)-butan-1-one® [4160-51-4]
o}

- ﬂ\
RN

~~ "OMe
The general procedure was followed with 4-bromoanisole and N-fert-butyl-N'-butylidenehydrazine.
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The reaction mixture was purified by flash silica gel chromatography (3% EtOAc in hexane) to give 83.7
mg (94%) of the product as pale yellow oil. 'H NMR (400 MHz, CDCl;, TMS) 6 0.99 (t, 3H, J = 7.4
Hz), 1.75 (m, 2H), 2.88 (t, 2H, J = 7.3 Hz), 3.85 (s, 3H), 6.92 (d, 2H, J = 8.8 Hz), 7.94 (d, 2H, J = 8.8
Hz); "C NMR (100 MHz, CDCl;) § 13.8, 17.9, 40.1, 55.3, 113.5, 130.1, 130.2, 163.2, 198.9; MS, m/e:
178 [M'], 135 [MeOC¢H,CO ], 107 [MeOCsH,'].

Cyclohexyl-(4-methoxyphenyl)-methanone’ [7469-80-9]

Sp=m

The general procedure was followed with 4-bromoanisole and N-tert-butyl-N'-cyclohexylmethylene-
hydrazine. The reaction mixture was purified by flash silica gel chromatography (3% EtOAc in hexane)
to give 86.3 mg (79%) of the product as clear oil. 'H NMR (400 MHz, CDCl;, TMS) & 1.21-1.55 (m,
5H), 1.71-1.74 (m, 1H), 1.81-1.88 (m, 4H), 3.18-3.26 (m, 1H), 3.85 (s, 3H), 6.93 (d, 2H, J= 8.8 Hz), 7.94
(d, 2H, J = 8.8 Hz); °C NMR (100 MHz, CDCls) & 25.9, 26.1, 29.6, 45.3, 55.4, 113.7, 129.2, 130.5,
163.2,202.4; MS, m/e: 218 [M'], 135 [MeOCsH,CO'], 107 [MeOCeH, ].

1-(4-Methoxyphenyl)-2-phenylethanone'® [1023-17-2]

o}
0L
|
Z oM

The general procedure was followed with 4-bromoanisole and N-tert-butyl-N'-phenethylidene

e

-hydrazine. The reaction mixture was purified by flash silica gel chromatography (6% EtOAc in
hexane) to give 103 mg (91%) of the product as pale yellow solid. 'H NMR (400 MHz, CDCls;, TMS) &
3.85 (s, 3H), 4.23 (s, 2H), 6.92 (d, 2H, J = 8.9 Hz), 7.22-7.33 (m, 5H), 7.99 (d, 2H, J = 8.9 Hz); °C NMR
(100 MHz, CDClL) 8 45.2, 55.4, 113.7, 126.7, 128.6, 129.3, 129.6, 130.9, 134.9, 163.7, 196.2; MS, m/e:
226 [M'], 135 [MeOC¢H,CO], 107 [MeOC¢H,'].

4-Butyrylbenzonitrile ' [90819-57-1]

The general procedure was followed with 4-bromobenzonitrile and N-tert-butyl-N'-butylidene-
hydrazine. The reaction mixture was purified by flash silica gel chromatography (3% EtOAc in hexane)
to give 61.0 mg (70%) of the product as white solid. '"H NMR (400 MHz, CDCl;, TMS) & 1.02 (t, 3H, J
=7.4 Hz), 1.86-1.72 (m, 2H), 2.97 (t,2H, J = 7.23 Hz), 7.77 (d, 2H, J = 8.4 Hz), 8.05 (d, 2H, J = 8.4 Hz);
"C NMR (100 MHz, CDCl5) § 13.8, 17.5,40.8, 116.2, 118.0, 128.5, 132.5, 140.1, 198.9; MS, m/e: 173
[M'], 130 [NCC¢H4CO"], 102 [NCC¢H4'].
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4-Cyclohexanecarbonylbenzonitrile

_—

~ Z7CN
The general procedure was followed with 4-bromobenzonitrile and
N-tert-butyl-N'-cyclohexylmethylenehydrazine. The reaction mixture was purified by preparative TLC
(10% EtOAc in hexane) to give 49.2 mg (46%) of the product as pale yellow oil. 'H NMR (400 MHz,
CDCl;, TMS) 6 1.23-1.58 (m, 5H), 1.74-1.77 (m, 1H), 1.84-1.89 (m, 4H), 3.22 (tt, 1H, J = 11.3, 3.1 Hz),
7.77 (d, 2H, J = 8.2 Hz), 8.01 (d, 2H, J = 8.2 Hz); ’C NMR (100 MHz, CDCl;) § 25.4, 25.6, 28.9, 45.7,
115.7, 117.8, 128.5, 132.3, 139.2, 202.2; MS, m/e: 213 [M'], 130 [NCC¢H,CO"], 102 [NCC4H,']; Anal.

Calcd. for C14HsNO: C, 78.84, H, 7.09, N, 6.57. Found: C, 78.57; H, 6.89; N, 6.61.

4-Phenylacetylbenzonitrile'” [60694-99-7]
0

Ph\/lk@\
ZCN

The general procedure was followed with 4-bromobenzonitrile and N-zert-butyl-N'-phenethylidene-
hydrazine. The reaction mixture was purified by flash silica gel chromatography (12% EtOAc in
hexane) to give 81.0 mg (73%) of the product as white solid. '"H NMR (400 MHz, CDCl;, TMS) 6 4.30
(s, 2H), 7.24-7.30 (m, 3H), 7.33-7.36 (m, 2H), 7.75 (d, 2H, J = 8.2 Hz), 8.08 (d, 2H, J = 8.2 Hz); "°C
NMR (100 MHz, CDCl;) 6 45.8, 116.4, 117.8, 127.3, 128.9, 129.0, 129.3, 132.5, 133.4, 139.5, 196.2; MS,
m/e: 221 [M'], 130 [NCC¢H,CO'], 102 [NCC4H, '], 91 [PhCH, 7.

1-Pyridin-3-yl-butan-1-one"’ [1701-70-8]
o

M‘\

—

N
The general procedure was followed with 3-bromopyridine and N-tert-butyl-N'-butylidenehydrazine.

After the hydrolysis, saturated aqueous sodium bicarbonate was added to the reaction mixture. The
organic layer was extracted with ethyl acetate. The reaction mixture was purified by flash silica gel
chromatography (40% EtOAc in hexane) to give 73.0 mg (98%) of the product as clear oil. 'H NMR
(400 MHz, CDCl;, TMS) 6 1.02 (t, 3H, J = 7.4 Hz), 1.87-1.73 (m, 2H), 2.98 (t, 2H, J = 7.2 Hz), 7.43 (dd,
1H, J = 7.8, 4.8 Hz), 8.24 (m, 1H), 8.78 (dd, 1H, J = 4.8, 1.6 Hz), 9.18 (d, 1H, J = 1.9 Hz); °C NMR
(100 MHz, CDCl;) 8 13.6, 17.3, 40.6, 123.5, 132.1, 135.2, 149.4, 153.2, 198.9; MS, m/e: 149 [M'], 106
[CsH,NCO'], 78 [CsH4N™].

1-Pyridin-3-yl-butan-1-one'* [60148-00-7)
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The general procedure was followed with 3-bromopyridine and N-ztert-butyl-N'-cyclohexylmethylene-
hydrazine. After the hydrolysis, saturated aqueous sodium bicarbonate was added to the reaction
mixture. The organic layer was extracted with ethyl acetate. The reaction mixture was flash silica gel
chromatography (40% EtOAc in hexane) to give 80.3 mg (85%) of the product as clear oil. 'H NMR
(400 MHz, CDCl;, TMS) 6 1.23-1.33 (m, 1H), 1.36-1.56 (m, 4H), 1.73-1.78 (m, 1H), 1.85-1.93 (m, 4H),
3.21-3.28 (m, 1H), 7.43 (dd, 1H, J=17.9, 4.8 Hz), 8.22 (m, 1H), 8.77 (d, J = 4.8 Hz, 1H), 9.16 (s, 1H);
C NMR (100 MHz, CDCls) § 25.6, 25.7, 29.0, 45.9, 123.6, 131.3, 135.6, 149.6, 153.0, 202.4; MS, m/e:
189 [M'], 106 [CsH,NCO'], 78 [CsH,N"].

2-Phenyl-1-pyridin-3-yl-ethanone'” [14627-92-0]

PhQL@

N
The general procedure was followed with 3-bromopyridine and N-fert-butyl-N'-phenethylidene-

hydrazine. After the hydrolysis, saturated aqueous sodium bicarbonate was added to the reaction
mixture. The organic layer was extracted with ethyl acetate. The reaction mixture was purified by
flash silica gel chromatography (45% EtOAc in hexane) to give 70.0 mg (71%) of the product as white
solid. 'HNMR (400 MHz, CDCls, TMS) 8 4.29 (s, 2H), 7.26-7.41 (m, 6H), 8.24-8.27 (m, 1H), 8.8 (dd,
1H, J = 4.8, 1.3 Hz), 9.23 (d, 1H, J = 1.9 Hz); °C NMR (100 MHz, CDCl;) 8 45.7, 123.6, 127.1, 128.7,
129.3,131.7, 133.4, 135.8, 149.9, 153.3, 196.3; MS, m/e: 197 [M'], 106 [CsH,;NCO'], 78 [CsH,N"].

1-(4-Trifluoromethylphenyl)-butan-1-one'® [37851-10-8]

(6]
O CF

The general procedure was followed with 4-bromobenzotrifluoride and N-fert-butyl-N'-butylidene-
hydrazine. The reaction mixture was purified by preparative TLC (2.5% EtOAc in hexane) to give 97.2
mg (90%) of the product as clear oil. 'H NMR (400 MHz, CDCl;, TMS) & 1.02 (t, 3H, J = 7.4 Hz),
1.74-1.84 (m, 2H), 2.98 (t, 2H, J = 7.3 Hz), 7.72 (d, 2H, J = 8.3 Hz), 8.06 (d, 2H, J = 8.3 Hz); °C NMR
(100 MHz, CDCL;) 6 13.7,17.5, 40.7,123.5 (q, J = 272.6 Hz), 125.70 (q, J = 3.7 Hz), 128.4, 134.3 (q, J
=32.6 Hz), 139.8, 199.4; MS, m/e: 216 [M'], 173 [CF3CsH,;NCO], 145 [CF3CeH, 1.

Cyclohexyl-(4-trifluoromethylphenyl)-methanone'’ [419543-02-5]
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The general procedure was followed with 4-bromobenzotrifluoride and N-tert-butyl-N'-

cyclohexylmethylenehydrazine. The reaction mixture was purified by preparative TLC (2.5% EtOAc in
hexane) to give 85.0 mg (66%) of the product as clear oil. '"H NMR (400 MHz, CDCl;, TMS) & 1.22-1.55
(m, 5H), 1.73-1.77 (m, 1H), 1.84-1.92 (m, 4H), 3.26 (tt, 1H, J=11.4, 3.2 Hz), 7.72 (d, 2H, J = 8.1 Hz),
8.04 (d, 2H, J = 8.1 Hz); C NMR (100 MHz, CDCl;) § 25.8, 25.9 29.3, 46.0, 123.7 (q, J = 272.6 Hz),

125.7 (q,J = 3.7 Hz), 128.6, 134.1 (q, J = 32.6 Hz), 139.2, 202.9; MS, m/e: 256 [M'], 173
[CF3C¢H,NCO™], 145 [CF5C6H, 1.

2-Phenyl-1-(4-trifluoromethylphenyl)-ethanone'® [61062-55-3]

[0}

"N
=

~CFy

The general procedure was followed with 4-bromobenzotrifluoride and N-tert-butyl-N'-phenethylidene-
hydrazine. The reaction mixture was purified by flash silica gel chromatography (2.5% EtOAc in
hexane) to give 106 mg (80%) of the product as pale yellow solid. 'H NMR (400 MHz, CDCl;, TMS)
d4.31 (s, 2H), 7.25-7.36 (m, 5H), 7.71 (d, 2H, J = 8.5 Hz), 8.10 (d, 2H, J = 8.5 Hz); *C NMR (100 MHz,
CDCL) 8 45.8,123.5 (q, J =272.8 Hz), 125.7 (q, J = 3.7 Hz), 127.2, 128.8, 128.9, 129.3, 133.7, 134.4 (q,
J =32.7Hz), 139.1, 196.6; MS, m/e: 264 [M'], 173 [CF3CsH,NCO'], 145 [CF3CsH, ']

1-(4-Benzoylphenyl)-butan-1-one

/)

1
P ﬂ/s

s

Ph
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The general procedure was followed with 4-bromobenzophenone and N-terz-butyl-N'-butylidene-
hydrazine. The reaction mixture was purified by preparative TLC (4% EtOAc in hexane) to give 110 mg
(87%) of the product as pale yellow solid. "H NMR (400 MHz, CDCls;, TMS) & 1.03 (t, 3H, J = 7.4 Hz),
1.76-1.85 (m, 2H), 3.00 (t, 2H, J = 7.3 Hz), 7.45-7.51 (m, 2H), 7.60-7.64 (m, 1H), 7.80 (d, 2H, J=7.2
Hz), 7.86 (d, 2H, J = 8.3 Hz), 8.06 (d, 2H, J = 8.3 Hz); °C NMR (100 MHz, CDCl;) 8 13.7, 17.5, 40.8,
127.8, 128.4, 129.9, 130.0, 132.9, 136.8, 139.5, 141.0, 195.9, 199.7; MS, m/e: 252 [M'], 209 [M - C;H;],
105 [PhCO'], 77 [Ph']; Anal. Caled. for C;7H,60,: C, 80.93, H, 6.39. Found: C, 81.06; H, 6.30.

(4-Benzoylphenyl)-cyclohexylmethanone
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The general procedure was followed with 4-bromobenzophenone and N-tert-butyl-N'-
cyclohexylmethylenehydrazine. The reaction mixture was purified by preparative TLC (3% EtOAc in
hexane) to give 76.1 mg (52%) of the product as pale yellow solid. '"H NMR (400 MHz, CDCl;, TMS)
0 1.24-1.56 (m, 5H), 1.74-1.77 (m, 1H), 1.85-1.94 (m, 4H), 3.26-3.30 (m, 1H), 7.49-7.51 (m, 2H),
7.61-7.63 (m, 1H), 7.79-7.81 (m, 2H), 7.86 (d, 2H, J = 8.4 Hz), 8.03 (d, 2H, J = 8.3 Hz), "C NMR (100
MHz, CDCl) 6 25.8, 25.9,29.3, 46.1, 128.1, 128.5, 130.1, 130.1, 133.0, 137.0, 139.1, 141.0, 196.0,
203.4; MS, m/e: 292 [M'], 209 [M'- C¢H;], 105 [PhCO"], 77 [Ph']; Anal. Caled. for CooHz00,: C, 82.16,
H, 6.89. Found: C, 81.94; H, 6.83.

1-(4-Benzoylphenyl)-2-phenylethanone

(o]

The general procedure was followed with 4-bromobenzophenone and N-tert-butyl-N'-phenethylidene-
hydrazine. The reaction mixture was purified by flash silica gel chromatography (5% EtOAc in hexane)
to give 143 mg (95%) of the product as white solid. 'H NMR (400 MHz, CDCl;, TMS) & 4.32 (s, 2H),
7.25-7.29 (m, 3H), 7.32-7.36 (m, 2H), 7.47-7.51 (m, 2H), 7.59-7.63 (m, 1H), 7.78-7.80 (m, 2H), 7.85 (d,
2H, J = 8.4 Hz), 8.10 (d, 2H, J = 8.4 Hz); *C NMR (100 MHz, DMSO-d;) & 45.0, 1526.6, 128.3, 128.5,
128.7,129.7, 129.7, 129.8, 133.2, 134.7, 136.4, 138.9, 140.7, 195.3, 197.4; MS, m/e: 300 [M'], 209 [M -
C-H;], 105 [PhCO™], 77 [Ph']; Anal. Calcd. for C;7H;60,: C, 83.98, H, 5.37. Found: C, 83.81; H, 5.50.

4-Butyrylbenzoic acid tert-butyl ester

The general procedure was followed with fert-butyl 4-bromobenzoate and N-fert-butyl-N'-butylidene-

hydrazine. The reaction mixture was purified by flash silica gel chromatography (3% EtOAc in
hexane) to give 93.6 mg (75%) of the product as white solid. 'H NMR (400 MHz, CDCl;, TMS) § 1.01
(t, 3H, J =7.4 Hz), 1.61, (s, 9H), 1.73-1.82 (m, 2H), 2.97 (t, 2H, J = 7.3 Hz), 7.98 (d, 2H, J = 8.3 Hz),
8.06 (d, 2H, J = 8.3 Hz); "C NMR (100 MHz, CDCl;) § 13.8, 17.6, 28.1, 40.8, 81.7, 127.8, 129.6, 135.6,
139.9, 164.9, 200.0; MS, m/e: 248 [M'], 205 ['BuO,CCsH,CO'], 175 [M" -O'Bu]; Anal. Calcd. for
CisH,005: C, 72.55, H, 8.12. Found: C, 72.69; H, 8.40.
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4-Phenylacetylbenzoic acid zert-butyl ester
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The  general procedure was  followed  with  fert-butyl  4-bromobenzoate  and
N-tert-butyl-N'-phenethylidenehydrazine.  The reaction mixture was purified by flash silica gel
chromatography (6% EtOAc in hexane) to give 134 mg (91%) of the product as white solid. 'H NMR
(400 MHz, CDCls;, TMS) § 1.60 (s, 9H), 4.30 (s, 2H), 7.25-7.35 (m, 5H), 8.01-8.07 (m, 4H); °C NMR
(100 MHz, CDCL;) 8 28.1, 45.9, 81.8, 127.0, 128.4, 128.7, 129.4, 129.7, 134.0, 135.8, 139.3, 164.8,
197.2; MS, m/e: 296 [M'], 205 ['BuO,CC¢H4CO']; Anal. Calcd. for C;oHy005: C, 77.00; H, 6.80. Found:
C,77.01; H, 6.84.

1-[4-(Morpholine-4-carbonyl)-phenyl]-butan-1-one

o
//’\\/J /Q\\ (/”\ I6)
LH/ N d
o

The general procedure was followed with (4-bromophenyl)-morpholin-4-yl-methanone and
N-tert-butyl-N'-butylidenehydrazine. The reaction mixture was purified by flash silica gel
chromatography (70% EtOAc in hexane) to give 109 mg (83%) of the product as white solid. 'H NMR
(400 MHz, CDCl;, TMS) 81.01 (t, 3H, J = 7.4 Hz), 1.72-1.82 (m, 2H), 2.96 (t, 2H, J = 7.3 Hz),
3.42-3.89 (m, 8H), 7.50 (d, 2H, J = 7.8 Hz), 8.01 (d, 2H, J = 7.8 Hz), "C NMR (100 MHz, CDCl;) § 13.6,
17.4,40.4, 42.3 (broad), 47.9 (broad), 66.6, 127.1, 128.1, 137.7, 139.2, 169.1, 199.4; MS, m/e: 261 [M'],
218 [M"- C3Hg], 175 [M'- C4HgNO]; Anal. Caled. for C;sH;oNOs: C, 68.94; H, 7.33; N, 5.36. Found: C,
68.68; H, 7.61; N, 5.34.

Cyclohexyl-[4-(morpholine-4-carbonyl)-phenyl]-methanone

L
o}

The general procedure was followed with (4-bromophenyl)-morpholin-4-yl-methanone and
N-tert-butyl-N'-cyclohexylmethylenehydrazine. The reaction mixture was purified by flash silica gel
chromatography (70% EtOAc in hexane) to give 90.1 mg (60%) of the product as white solid. 'H NMR
(400 MHz, CDCl;, TMS) 8 1.22-1.54 (m, 5H), 1.72-1.77 (m, 1H), 1.83-1.91 (m, 4H), 3.24 (tt, 1H, J =
11.4,3.1 Hz), 3.41-3.80 (m, 8H), 7.49 (d, 2H, J = 8.4 Hz), 7.98 (d, 2H, J = 8.4 Hz); >C NMR (100 MHz,
CDCL) 6 25.8,25.9, 29.3, 42.5 (broad), 45.8, 48.1 (broad), 66.8,127.3, 128.6, 137.3, 139.3, 169.4, 203.1;
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MS, m/e: 301 [M'], 218 [M"- C¢Hy1], 215 [M" - C4HgNO]; Anal. Caled. for C1sH,3NO;5: C, 71.73; H,
7.69; N, 4.65. Found: C, 71.47; H, 7.74; N, 4 48.

1-[4-(Morpholine-4-carbonyl)-phenyl]-2-phenylethanone

(o]

Ph\/ﬂ\ N A
D
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The general procedure was followed with (4-bromophenyl)-morpholin-4-yl-methanone and
N-tert-butyl-N'-phenethylidenehydrazine.  The reaction mixture was purified by flash silica gel
chromatography (70% EtOAc in hexane) to give 136 mg (88%) of the product as white solid. 'H NMR
(400 MHz, CDCl;, TMS) 6 3.39-3.79 (m, 8H), 4.29 (s, 2H), 7.25-7.28 (m, 3H), 7.32-7.35 (m, 2H), 7.48
(d, 2H, J = 8.5 Hz), 8.05 (d, 2H, J = 8.5 Hz); °C NMR (100 MHz, CDCl;) 8 42.5 (broad), 45.7, 48.1
(broad), 66.8, 127.1, 127.4, 128.8, 128.9, 129.4, 134.0, 137.4, 139.7, 169.2, 196.8; MS, m/e: 309 [M'],
218 [M'- C;H,]; Anal. Calcd. for C1eH;oNOs: C, 73.77; H, 6.19; N, 4.53. Found: C, 73.48; H, 6.12; N,
4.41.

1-[4-(2-Hydroxyethyl)-phenyl]-butan-1-one

P N
i,

The general procedure was followed with [2-(4-bromophenyl)-ethoxy]-fert-butyl-dimethylsilane and
N-tert-butyl-N'-butylidenehydrazine. After the hydrolysis step, the free alcohol was formed. The
reaction mixture was purified by flash silica gel chromatography (45% EtOAc in hexane) to give 75.0 mg
(78%) of the product as clear oil. 'H NMR (400 MHz, CDCl;, TMS) 6 0.99 (t, 3H, J = 7.4 Hz),
1.70-1.79 (m, 2H), 2.31 (br, 1H), 2.89-2.93 (m, 4H), 3.87 (t, 2H, J = 6.6 Hz), 7.31 (d, 2H, J = 8.1 Hz),
7.89 (d, 2H, J = 8.1 Hz); °C NMR (100 MHz, CDCl;) § 13.8, 17.7, 39.0, 40.3, 63.0, 128.2, 129.1, 1352,
144.3, 200.3; MS, m/e: 191 [M"-H], 149 [M" - C3H;]; Anal. Calcd. for C;¢H;605: C, 74.97; H, 8.39.
Found: C, 74.74; H, 8.20.

1-[4-(2-Hydroxyethyl)-phenyl]-2-phenylethanone
o}

Il

Ph M~
(A

The general procedure was followed with [2-(4-bromophenyl)-ethoxy]-fert-butyl-dimethylsilane and
N-tert-butyl-N'-phenethylidenehydrazine. After the hydrolysis step, the free alcohol was formed. The
reaction mixture was purified by flash silica gel chromatography (45% EtOAc in hexane) to give 117 mg
(97%) of the product as white solid. 'H NMR (400 MHz, CDCl;, TMS) & 'H NMR (400 MHz, CDCl;,
TMS) & 1.66 (br, 1H), 2.89 (t, 2H, J =6.5 Hz), 3.86 (t, 2H, J =6.5 Hz), 4.25 (s, 2H), 7.24-7.34 (m, 7H),
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7.95 (d, 2H, J =8.3 Hz), BC NMR (100 MHz, CDCl;) 8 39.1, 45.5, 63.1, 126.9, 128.7, 129.0, 129.3,
129.4, 134.6, 134.9, 144.6, 197.3; MS, m/e: 239 [M"-H]; Anal. Calcd. for C;¢H;60,: C, 79.97; H, 6.71.
Found: C, 79.75; H, 6.67.

1-Cyclohex-1-enyl-2-phenylethanone'’ [31142-52-6]
o}
Ph \\//ﬂ\ N

[

The general procedure was followed with 1-cyclohexenyl trifluoromethanesufonate and
N-tert-butyl-N'-phenethylidenehydrazine.  The reaction mixture was purified by flash silica gel
chromatography (6% EtOAc in hexane) to give 52.3 mg (52%) of the product as clear oil. 9 'H NMR
(400 MHz, CDCl;, TMS) 8 1.36-1.64 (m, 4H), 2.24-2.26 (m, 4H), 3.94 (s, 2H), 7.03 (t, 1H, J =1.7 Hz),
7.19-7.32 (m, 5H); >C NMR (100 MHz, CDCl;) 8 21.4,21.9,23.2,26.2, 43.9, 126.5, 128.5, 129.2, 135.5,
139.0, 141.1, 198.6; MS, m/e: 200 [M'].
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Current Data Parameters

SJEER & HAME CyACH
comm o EXPRO 1
€0 ~ PROCHO 1
F2 = Roquisition Parameters
Cate_ 200E0324
Time 3.49
IRSTRUM spect
PROBAD  Smm_BBIZ2_Inwer
PULPROG =30
=] 65336
SOLVENT ¢pcll
Hs 16
(2] Z
SWH BA7E.146 Hz
FIDRES 0,126314 Hz
AG 3.8584743 sec
RE 362
o S0, 400 uses
DE 6.00 usec
TE 2972 B
o1 1.00000000 oo
TDD 1
mmmmmm=s CHAMNEL fl =s==aoos
HUC] 1K
Pl F.00 wses
PLL T.00 42
| SF01 400, 3524717 Mz
_ Fi - Procesaing parameters
a1 33768
¥ 400, 2300097 MHz
WOW EM
838 0
1B $.30 Hz
GB 0
R 1.00

{1]
1.985
1.000
4.011
1.162
5.831

ol
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80

Current Data Parametars

HAME Cydcy
EXPHO Z
PROCND 1

F2 - hoguisition Parameters
Date 20060302

Time 1.12
IHSTROM spees
PHOBHD Smm_ QNP _H-F-B-
PULPHEOE gl

e 83536
E0LNVENT encll

us 131

o5 1

EWH 23980.614 He
FIDRES 0.363218 Hz
L1+ 1.3664756 mec
RG 4557 &

oW 20,850 usec
DR 6.00 uses
TE 296.2 H

o1 2.00000000 sac
dil 003000000 sec
DELTR 1.89999%99F sec
T 1
mmmmmmme CHANNEL f] sssoocsa
BT 13¢C

Pl G.80 uses
FL1 -53.04 de
SF01 100,5991911 MHz

mmmmmme== CARHNEL f7 ===mame=

CPDPREZ waltzlh

| ik
FCPD2 80,00 usec
PLY =&.00 48
PLIR Ta.0m AdAs
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8.066
8.046
7.867
7.847
7.813
7.795
7.617
7.599
7.517
7.498
7.479

/
\

@

3.021
3.003
2.985

<
<
<

1.828
1.810
1.792
1.773

1.046
1.028
1.009%

—0.000

Current Data Parameters

NAME PrCCOAxCOPh
EXPNO 1
PROCNO 1

F2 - Acguisition Parameters
Date_ 20060615
Time 6.41
INSTRUM spect
PROBHD  5mm_BBI2_Inver
PULPROG 2930

™ 65536
SOLVENT CDC13

NS 16

DS 2

SwWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 35.9

DW 60.400 usec
DE 6.00 usec
TE 296.2 K
Dl 1.00000000 sec
TDO 1
NUC1 1H

Pl 7.00 usec
PL1 0.00 dB
SFO1 400,2524717 MH2
F2 - Processing parameters
ST 32768

SF 400.2500018 MHz
WDW EM
8sB 0

LB 0.30 Hz
GB 0

PO 1.00
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Current Data Farameters

HAME nPrCOArCOFh
EXPHO 2
PROCNG 1

F2 - Acguisition Parameters
Date_ 20060615
Time 6,44
INSTRUM spect
PROBHD  Smm_BBI2 Inver
PULEROG zgpg30

TD 65536
SOLVENT CDCl3

NS 74

Ds 4

SWH 23980.814 H=z
FIDRES 0.365918 Hz
fols) 1.3664756 sec
RG 3649.1

DW 20,850 useaq
De £.00 usec
TE 296.2 K
ol 2.00000000 sec
a1l 0.03000000 sec
DELTA 1.895935%98 sec
TDO 1
======e= CHANNEL f] ===m====
HUCL 13

Pl 12,00 usec
PL1 =3.00 dB
2FO1 100. 6530068 MH=z
cxszssza CHANHEL f2 s=ss=m===
CPDPRGZ waltzld

WIC2 1R
PCPD2 102.00 usec
PLz 0.00 dB
BPII2 25.00 AR
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Current Data Parameters

NAME CyCOAeCOPh
EXPNO 1
PROCHC 1

F2 - Requisitien Parameters
Date_ 20060817

Time 23.27
IMSTRUM spect
PROBHD  Smm_BBIZ_Inver
PULPROG 23l

Eis) 65536
SOLVENT [Ral=d i)

NS 16

s 2

SWH #278.146 Hz
FIDRES 0.128314 Hz
AQ 3.95B4243 sec
RG 143.7

oW 60.400 usec
DE 5.00 vsec
TE 296.2 K

D1 1.00000000 sec
oo 1
mmmmm=w= CHANNEL £1 ========
HUCL 1H

Fl 7.00 usec
BLl 0.00 dB
SFOL 40D, 2524717 MHz
F2 - Precessing parameters
51 32768

5F 400, 2500100 MHz
won EN

E8B o

18 0.30 Hz
GB [

PG 1.00

10

=]
oo —

7 6 5 4 3 2 1 0 ppm
glzcla g £ 3
cil <=l ail = =l
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Current Data Parameters

NAME CyCOArCOPh
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20060616

Time 22.08
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT cpCl3

NS 94

DS 4

SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912244 sec
RG 8192

DW 16.650 usec
DE 7.50 usec
TE 298.2 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
==mmm=== CHANNEL £1 =sooo=o=
NUC1 13C

Pl 7.30 usec
PL1 5.00 4B
SFO1 125.7703643 MHz
ssssss=s CHANNEL f2 sssssas=
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 as

P12 17.64 4R

S25



Current Data Paramesters

H3539B03E 50838955800 8 g i Saconccon
neensganryaesnenaaass b < EXPNO 1
L e el e e e e e e e el =+ = PROCHNO 1
F2 - Rcquisition Parameters
Date_ 20060616
Time 5.57
IHSTRUM spect
- PROBHD  Smm_BEI2_Inver
PULEROG g3l
™ 65536
SOLVENT cpel3
5] 16
} DS 2
SWE 8278.146 Hz
FIDRES 0.126314 Hz
] AQ 3.9584243 sec
RG 0.5
oW 60,400 usec
DE 6.00 usec
TE 296.2 K
Dl 1. 00000000 sec
TR0 1
[esm—— T Y1 P ) [—
| wuc1 16
Fl 7.00 usec
BL1 0.00 48
EF01 A00. 2524717 MHz
| F2 - Processing parameters
| | a1 312768
SF 400.2500130 MHz
wouw EM
s58 [
L8 0.30 Hz
feic] &
P 100
N L
I I | | | 1
10 9 8 7 0 ppm
2323 8[2| 2 2
o|o|o|aleale S
= ele| e w2 e o

S26
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Current Data Parameters

NAME BnCOAxCOPh
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060616

- Time 22.16
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG z2gpg30
0 65536
SOLVENT DMSO
NS 653
DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912244 sec
RG 5792.6
DW 16.650 usec
DE 7.50 usec
TE 288.2 K
Dl 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
D0 1
====m==== CHANNEL fl s=saz=a=
NUC1 3¢
Pl 7.30 usec
PL1 5.00 48
SFO1 125.7703643 MHAz

waltzlé

1H
80.00 usec
0.00 dB
17.64 am
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Corrent Data Parameters

~ohe@e B oo n g egngai Jgy 2 NAME BrCOACCOZtBu

se99% 0w o mEnnYae9 = EXPNO 1

DEE e ol ol el e R = PROCHO 1
FZ =~ heoquisition Parameters
Date_ 20060329
Time 3.23
INSTRUM spact

- PROBHD  Smm_QNP_H-F-P-
BULPROG zg3l
Th 65336
SOLVENT CDCL3
NS 16
os 2
SWH 8278 .146 Hz
FIDRES 0.126314 Hz
AQ 3.,9584243 sec
RG 143.7
oW 60,400 usea
DE T.50 usec
o Ro e 296.2 &
Dl 1.00000000 sec
o 1
=amza=aczz CHANNEL fl sssss===
HOC1 15
Pl 6.40 uses
PL1 -6.00 d8
SF01 400.0384704 MHz
P2 - Processing parameters
ST 32768
5F 400.0360104 MHz
WD EM
S5B 0
] 0.30 Hez
GB 0
P T.nn
|
| ‘
L
T 1 | | | I | 1 | | I |
10 9 8 7 B 5 4 3 2 1 0 ppm

S

1.948
1.969
2,000
0
2
3.017
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Current Data Parameters

NAME PrCOArCOZtBu
EXPNO 2
PROCNO 1

F2 - Rcquisition Parameters
Date_ 20060329
Time 3.39
INSTRUM spect
PROBHD Smm_QNP_H-F-P-
PULPROG 2gpg30

™ 65536
SOLVENT CDpCl3

NS 319

Ds 4

SWH 23980.814 Hz
PIDRES 0.365918 Kz
AQ 1.3664756 sec
RG 1628.5

DW 20.850 usec
DE 7.50 uvusec
TE 296.2 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89998998 sec
TDO 1
wwwwewes CHANNEL f1 ==emswse=
NUC1 13C

Pl 6.60 usec
PL1 -3.00 dB
SFO1 100.5991911 MHz
oomomeo= CHANNEL £2 ==s=====
CPDPRG2 waltzl6

nuc2 1B
PCPD2 80.00 usec
PL2 -6.00 dB

P1I2 1R.00 48
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8.040
8.026

~=

~NCLTBo

7.292
7.253
7.235

4.282

1.585

10

4.823

2.000

ppm

Current Data Parameters

HAME BnCOArCOZtBu
EXPHRO 1
PROCHO 1

F2 - Acguisition Parameters
Date_ 20051210
Time #.11
INSTRUM apect
PROBHD Smm_QNe_H-F-
BULFROG zg30

TD 65336
SOLVENT CDCL3

ws 15

DS 2

SWH 8278.146 Hz
FIDRES $.126314 Hz
RO 3.9584243 sec
RG 22.6

oW 50,400 usec
DE &.00 usec
TE J00.0 ®

ol 1.00000000 sec
massssssssss CHANNEL £l =sssasms
HUC1 1H

Pl 6. 40 usec
FL1 -6.00 4B
SEO1 400.0384704 MHz
F2 - Processing parameters
51 32768

SF 400.0360184 MHz
WhW EM

SEB ]

LB 0,30 Hz
GB 0

BC .00
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Current Data Parameters

usac

dB

HAME BnCOATCOZtBu
EXPHO 2
FROCHND 1
P2 - Acquisition Parameters
Date_ 20051210
Time §.42
INSTRUM speat
PROBHD Smm_(HE_H-E-
PULPROS 2gpgdl
D 63536
SOLVEWT CRCL3
NS 414
D3 q
SWH 25125.628
FIDRES 0.383387
AQ 1.3042164
REG 1096
oW 19,900
LE 6.00
TE 300.0
ni Z. 00000000
a1l 0, 03000000
d12 0. 00002000
amoocoooo=o= CHANHEE £1
rucl 13C
Fl 6.55
PL1 -3.00
SFOL 100. 6001570
msssssss=s== CHANNEL £2
CPDPRGZ waltzlé
nuc? 1R
PCPDZ 0. 00
PLE =6, 0
eLiz 1&.00
B3 TR. Ok

R
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Current Data Parameters

NAME ProQArCOMol
EXPND 1
PROCHO 1

F2 - Acguisition Parameters
Date_ 20060409
Time 5.42
INSTRUM speat
PROBHD  Smm_BBI2_ Inver
PULFROG z2g30

™ 65536
SOLVENT cDCll

WS 16

oS 2

SWH B27B.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 22.6

oW 60.400 usec
DE 6.00 uzec
TE 296.2 K

ol 1.00000000 sec
0 1
==s=o=== CHAMNEL f]l ===sss==
WICL 1K

gl 7,00 usec
PL1 Q.00 48
5FO1 400.2524717 MAz
F2 - Processing parameters
81 327688

5F 400.2493521 MHz
WoW EM

558 ]

LB 0.30 Hz
GB o

B T.oon

10

8.747

W —

2.000

2.050

-

3.033

0 ppm
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Currant Data Parameters

HAME ProOArCOMol
EXBNO 2
PROCHOD 1

F2 - Peguisition Parameters
Date_ 20060409

Time 5.45
INSTRUM spact
PROBHD  Smm_BBIZ Inver
PULPROG 230

0 65536
SOLVENT [ e ]

NS 63

Ds 4

SWH Z3980.814 Hz
FIDRES 0,365918 Hz
AD 1.3664756 sec
EG 2298.48

oW 20,850 usec
DE G.00 usac
TE 296.2 K

Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1. 89990998 sec
Tod 1
mnzexaxs CHANNE]L f]l ssssssms
HNUCL i3c

El 12.00 usec
PL1 -3.00 dB
SFOL 100,6530000 MEz

e CHANNEL £2 o

CEDPRED waltzlé
RUCZ 1H
PCEDZ 102.00 usec
PLZ 0. 00 4B
PTIZ 2500 dR
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1.912
1.911
3.989
0.921
5416

Current Data Parameters

NAME CyCORroOMol
EXPHO 1
PROCHO 1

FZ - Acguisition Parameters
Date_ 20060415
Time 6.05
INSTRUM apect
PROBHD  Smm_QNP_H-F-P-
PULPROG zgi0

™ 65536
SOLVENT cpell

[k 16

os 2

SWH §278.146 Hz
FIDRES ¢.126314 Hz
AQ 3.9584243 sec
RG 128

oW 60,400 usec
DE 7.30 usec
TE 285.2 K

ol 1.00000000 sec
Do 1
smmmmmmss OHANNEL £1 ss—=ss=o=s
Nocl 1H

Fl 6.40 usec
FL1 —6.00 48
sFO1 400, 0384704 MHz
F2 = Processing parameters
51 32768

58 400, 0360083 MHz
WowW EM

S5B 0

LB 0.30 Hz
=] ]

B 1.00
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Current Data Parameters

WAME CyCOArCOMal
EXPHO 2
PROCNO i

F2 — Reguisition Parameters
Date_ 20080415

Time G.10
INSTRUM apect
PROBHD  Smm_OMP_H-F-D-
FULPROG 2Epga0

] 65536
SOLVENT coeLl

ns g3a

05 4

SWH 23980.814 Hz
FIDRES 0.385918 Hz
RO 1.3664756 sec
ite] 4537 .6

ow 20.850 usec
DE 7.50 usec
TE 2852 K

o1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89%93398 sec
TDO 1
cmsmase= CHAMNEL £1 e
HOC1 130

el .60 usec
PLl -3,00 dB
SF01 103.5921211 MH=z
======== CHANMEL {2 ========
CPDPRG2 waltzl6

ol o iH
PCPD2 80.00 usec
PL2 ~6.00 dB
P12 1A.00 AR
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8.056
8.044
7.489
T.477
7.352
7.333
7.326
7.315
7.277
7.262
7.250

3.787
3.5611
3.386

0.008

1.972
1.987
1.908
3.090

Current Data Parameters

WAME BnCOArCOMal
EXENO 1
PROCHC 1

F2 - Acgquisitieon Paramaters
Date_ 20060415

Time 7.01
INSTRUM spect
PROBHD  Smm_QNP_H-F-B-
PULPROG 2930

™ 65536
SOLVENT Coels

ng 16

DS rd

SWH B278.14% Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 128

oW 60,400 usec
DE 7.50 usec
TE 295,32 R

ol 1.00000000 sea
RO 1
mommmmm= OHANNEL fl ssssomaa
WuC1 1H

Pl 6.40 usec
FL1 -6.00 dB
sFol 400, 0384704 MHEZ
F2 = Processing parameters
s1 32768

SF 400.0360113 MH=
WDW EM

S5B k

LB 0.30 Hz
GB 0

P 100
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Current Data Paramsters

WAME BrCOArCOMol
EXDNG 2
PROCNO 1

FZ2 - Aocquisition Parameters
Date 20060415

Time 7.05
INSTRUM SpPECT
PROBHD  Smm_QNP_H-F-P-
PULPROG 2apa30

n 65536
SOLVENT cbCll

NS 795

Dg 4

BWH 23580,814 Hz
FIDRES 0.365918 Hz
20 1.3664736 sec
RG 1625.5

oW 20.830 usec
DE 7.50 usec
TE 295.2 ®

o1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 see
D0 1
massnsns CHANNEL f]l ssessassam
NUCL 13C

Bl 6.60 usec
PL1 =3.00 4B
SFO01 100.5%91911 MHz
mememe== CHANNEL 2 =sessme=
CPOPRGZ waltzlg

HUCc2 1H
FCED2 80.00 usec
PLZ —6.00 4B
PTI2 TH.O0 4R
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2,978

Curzent Data Paramelers

2L IR 23R S22 2 2885 2g¥ 2 HAME PrCOArCR2CH20M
amome ame ae®e monnnn a9 < EXPNI 1
~r~ I~ ™y O R R ™M oHHAHd oo o= EROCNO 1
F2 - hequisition Parameters
Date_ 20060416
Time 2.59
IHSTRUM spact
PROBHD  Smm_BBIZ_Inver
PULPROG 230
™ 65538
SOLVENT Cocl3
NS 16
ns 2
SWH §278,146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 25.4
oW 60.400 usec
DE 6,00 usec
TE 296.2 K
Bl 1.00000000 sec
TDO 1
NUC1 1H
21 7.00 usec
PL1 0.00 dB
5F01 400,2524717 MHz
F2 - Processing parameters
81 12748
SF 400.2500020 MHz
WowW EM
888 ]
LB 0.30 Hz
GB [
P 140
|
i | 1 |
1 0 ppm
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Data Para
ProOArCHIC

Time
IMSTRUM spect

- FROBHD
FPULPROG

D 2.00000000
a1 0.03000000
DELTA 1.05999598
TDo 1
KUC1
Pl
PL1

| sro1
CPOERGZ

1H
102.00 usec
0.00 de
.nh odr

_ _ S — .. R
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

e aRaaeAned PEoREIY 288 3 8 NAME BnCOArCH2CH20H
FANIHRINANI Neoendd Ao @ S EXPO 1
il S S S S o S S COHMMOME NNN - o PROCNO 1
F2 - Acquisition Parameters
Date_ 20060421
Time 7.02
INSTRUM spect
- PROBHD  Swm_QNP_H-F-P-
PULPROG 2930
D 65536
SOLVENT CcpCl3
NS 16
DS 2
72 SWH 8278.146 Hz
“\ FIDRES 0.126314 Hz
O AQ 3.9584243 sec
RG 128
oW 60.400 usec
DE 7.50 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
messssss CHANNEL f]l ssssssas
NuC1 1H
P 6.40 usec
PL1 -6.00 dB8
SFO1 400.0384704 MHz
F2 - Processing parameters
34 32768
SF 400.0360158 MHz
WoW EM
SsB 0
‘ 1B 0.30 Hz
| GB 0
| P 1.00
( ﬁ ﬁ
.:ll. ﬁ JL e
I | I T I T T l T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
(=] © N~
3 |2 g g 3 g
- © ol e - S
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Current Data Parameters

MAME BnCOAr CHZCHZOH

EXPHO 2

PROCRD 1

FZ - Acguisition Parameters

Date_ 20060421

Time 7.08

INSTRUM spect

PROBHD  Smm_ONP_H-F-P-

BULBROG zgpg30

0 65536

SOLVENT £DC13

NS 328

oS 4

SWH 23980.814 Hz

FIDRES 0.365918 Hz

nO 1.3664756 sec

RG 1448.2

oW 20,850 usec

DE 7.50 usec

TE 235.2 K

D1 2.00000000 sec

dll 0.03000000 sec

DELTA 1.B9999398 sec

oo 1
=== CHANNEL {1 ========

®UCL 13c

Fl 6,60 usec

PL1 =3.00 dB

SFOL 100.5991911 MHz

mnmmssas CHANMEL {2 ssssss==

CPRDERGE waltzlé

wucz i
PCPD2 #0.00 usec
PL2 =&.00 dB
PLIR 18.00 AR
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