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Abstract: 2-Nitrophenols spontaneously rearrange during alkyl-
ation with 2-bromo-2-methylpropionamide in the presence of cesi-
um carbonate in acetonitrile to the corresponding 2-hydroxy-2-
methyl-N-(2-nitrophenyl)propionamides. Upon reduction of 2-ary-
loxy-2-methylpropionamides, which were obtained from 2-nitro-
phenols in three steps, with borane dimethyl sulfide complex in
THF, a Smiles rearrangement was observed as well leading to 2-me-
thyl-1-phenylaminopropan-2-ols. Both approaches give access to
valuable 2-nitro substituted aniline derivatives.

Key words: Smiles rearrangement, reduction, amide, amine, bo-
rane/dimethyl sulfide complex

In the course of a medicinal chemistry program we were
interested in the synthesis of substituted nitrobenzene de-
rivatives bearing sterically hindered aminoalkoxy groups.
Since the alkylation of phenols with 2-bromo-2-methyl-
propionamide (2)"? and the reduction of amides to the cor-
responding amines® are well known reactions in the
literature, we expected to gain compounds like 10 in a
two-step procedure starting from commercially available
phenols. Usually, for the conversion of phenols to 2-aryl-
oxy-2-methylpropionamides sodium hydride was used at
elevated temperature,' but unexpected difficulties were
encountered under these conditions. We investigated al-
ternative bases for their suitability for this particular alkyl-
ation using 2-nitro-4-trifluoromethylphenol (1a) as model
system and found that cesium carbonate reacts smoothly
in acetonitrile at 78 °C leading to a product with the ex-
pected mass after work-up and purification. However, the
'H NMR spectrum was not in accordance with the desired
compound 7a, which we synthesized later via an alterna-
tive strategy, but could be assigned to compound 3a
(Scheme 1). The spectrum displays two exchangeable H-
atoms with a significant difference in their chemical shifts
[6 = 11.46 (NH), 6.23 (OH)]. This clearly indicates that
the isolated structure corresponds to compound 3a and
that a rearrangement has occurred under the applied alky-
lation conditions. This rearrangement, which is known as
Smiles rearrangement, typically is performed in DMF,
HMPA, or DMF/DMPU in the presence of sodium hy-
dride at 100 °C and has been used several times in the past
for the preparation of anilines from the corresponding
phenols.!>* We assume that the activation of the aromatic
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system by the nitro group is responsible for the rearrange-
ment already taking place at lower temperature under less
basic conditions. Recently, a mechanism for this particu-
lar rearrangement has been proposed, which supports this
assumption.* It includes a nucleophilic attack of the
amide anion and the subsequent formation of a spiro aro-
matic anion, which is stabilized by electron-withdrawing
groups.
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Scheme 1 Reagents and conditions: i) Cs,COj;, Csl, 2-bromo-2-
methylpropionamide (2), MeCN, 78 °C, 3 h; ii) BH;-SMe,, THF, 60—
70 °C, 1-1.5 h; iii) Cs,COs3, 2-bromo-2-methylpropionic acid ethyl
ester (4), MeCN, reflux, 24-78 h; iv) KOH, EtOH, reflux, 1-4 h; v)
a) SOCl,, toluene, reflux, 1.5-2 h; b) toluene, NH;, r.t., 1 h; vi)
SnCl,-2H,0, EtOH, 70 °C, 1 h; vii) H,, Pd/C, THF.

The required starting material 7a for the reduction to the
desired compound 10 could be obtained by an alternative
synthetic strategy. Hence, the commercially available
phenol 1a was readily alkylated with 2-bromo-2-methyl-
propionic acid ethyl ester (4) and cesium carbonate in ac-
etonitrile under reflux to the ester 5a, which was
subsequently saponified with potassium hydroxide in eth-
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anol to the corresponding acid 6a. Conversion of 6a to the
amide 7a was accomplished with thionyl chloride and am-
monia in toluene in a two-step procedure without isolating
the acyl chloride intermediate. Borane/dimethyl sulfide
complex was selected as reducing agent for the reduction
of the amide 7a to the desired amine 10, since the reduc-
tion of a closely related structure had been published.?
When 7a was treated with this reagent in THF, the main
reaction product showed the expected mass. Surprisingly,
the "TH NMR spectrum was not in accordance with the de-
sired compound 10. Chemical shifts and coupling pat-
terns, especially of the exchangeable H-atoms,
unambiguously showed that the isolated product could be
assigned to compound 8a. This indicates that two distinct
reactions - a reduction and rearrangement - occurred even
under the mild reaction conditions. Although the reaction
was monitored accurately via HPLC, it remained unclear
in which order both reactions took place. Since the uti-
lized reagent has an acidic character it is likely that the re-
duction occurs prior to a nucleophilic attack of the
generated aliphatic amine to yield the rearranged product
8a. Additionally, the structural assignment could be con-
firmed due to the fact that the reduction of the rearranged
product 3a under identical reduction conditions afforded
the same result. The NMR spectra of the products ob-
tained by reduction of 7a and 3a were identical. In order
to see whether this unexpected rearrangement is restricted
to highly activated aromatic systems bearing an additional
electron withdrawing residue besides the nitro group, like
in 7a, other phenols 1b—f were treated accordingly as de-
picted in Scheme 2.
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Scheme 2 Reagents and conditions: i) Cs,COj3, 2-bromo-2-methyl-
propionic acid ethyl ester (4), MeCN, reflux, 24-78 h; ii) KOH,
EtOH, reflux, 1-4 h; iii) a) SOCl,, toluene, reflux, 1.5-2 h; b) toluene,
NHj, r.t., 1 h; iv) BH;-SMe,, THF, 60-70 °C, 1-1.5 h; v) Cs,CO;, Csl,
2-bromo-2-methylpropionamide (2), MeCN, 78 °C, 1-3 h.
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Hence, 1b—f were alkylated, saponified, and converted to
the respective amides 7b—f as described for 7a. All of
these amides were reduced and rearranged upon treatment
with borane/dimethyl sulfide complex in THF, even those
bearing electron-donating methyl groups like Sc¢ or 5d. In
addition, we tried to investigate the reactivity of the corre-
sponding aniline derivative of 7a under the known rear-
rangement conditions. However, these attempts failed,
because the reduction of 7a using well known reaction
conditions for the nitro group reduction (stannous chlo-
ride or hydrogenation) always led to the formation of the
1,4-benzoxazinone 9.’

In summary, we have described a one-pot alkylation and
Smiles rearrangement procedure for 2-nitrophenols. 2-
Aryloxy-2-methylpropionamides, which were obtained
from 2-nitrophenols in three steps, rearrange spontane-
ously to 2-methyl-1-phenylaminopropan-2-ols during re-
duction with borane/dimethyl sulfide complex in THF.
Both approaches give access to valuable 2-nitro substitut-
ed aniline derivatives.

All solvents and reagents were obtained from commercial suppliers
and were used without further purification. Petroleum ether used
had a boiling range of 50-70 °C. 2-Bromo-2-methylpropionamide
(2) was prepared according to the procedure described in the litera-
ture.! '"H NMR spectra were recorded on a Bruker AM 250 spec-
trometer or a Bruker DRX 500 spectrometer, respectively, using
DMSO-d; as solvent. Chemical shifts are reported in parts per mil-
lion (8) relative to DMSO as internal reference. High-resolution
mass spectra were recorded on a VG Analytical 7070E spectrometer
(EI). Column chromatography was carried out on Merck Silica Gel
60 (0.063-0.2 mm).

2-Hydroxy-2-methyl-N-(2-nitro-4-trifluoromethylphenyl)pro-
pionamide (3a); Typical Procedure

To a solution of 2-nitro-4-trifluoromethylphenol (1a; 100 mg, 0.48
mmol) and 2-bromo-2-methylpropionamide (2; 105 mg, 0.63
mmol) in MeCN (1.5 mL) were added Cs,CO; (236 mg, 0.73 mmol)
and Csl (13 mg, 0.05 mmol). The resulting suspension was stirred
at 78 °C for 3 h, cooled, and diluted with EtOAc. The organic layer
was washed successively with H,0, aq 2 N NaOH, H,0, and brine,
dried (Na,SO,) and concentrated. The residue was purified by col-
umn chromatography (12 g silica gel, eluent: Et,O—petroleum ether,
3:2) to yield 3a (74 mg, 53%) as a yellow oil, which crystallized
upon standing.

'H NMR (500 MHz, DMSO-d,): § = 11.46 (s, 1 H, NH), 8.78 (d, 1
H, 3/ =9 Hz, 6-H), 8.45 (d, | H, /=2 Hz, 3-H), 8.14 (dd, 1 H,
3] =9 Hz, 47 =2 Hz, 5-H), 6.23 (s, 1 H, OH), 1.39 (s, 6 H, 2 CH,).

2-Hydroxy-2-methyl-NV-(5-fluoro-2-nitrophenyl)propionamide
(3b)

From 5-fluoro-2-nitrophenol (1e; 100 mg, 0.64 mmol), 2-bromo-2-
methylpropionamide (2; 137.5 mg, 0.83 mmol), Cs,CO; (311 mg,
0.96 mmol), CsI (16 mg, 0.06 mmol), and MeCN (1 mL); 2 h,
78 °C; purification: column chromatography (12 g silica gel, eluent:
CH,Cl,—petroleum ether, 9:1); yield: 63 mg (41%); yellow oil (crys-
tallized upon standing).

'H NMR (500 MHz, DMSO-dj): 8 = 11.55 (s, 1 H, NH), 8.49 (dd,
1 H, 3y = 11.7 Hz, 7 = 2.9 Hz, 6'-H), 8.33 (dd, 1 H, 3/ = 9.4 Hz,
“Jg = 6.1 Hz, 3-H), 7.18 (m, 1 H, 4-H), 6.22 (s, 1 H, OH), 1.38 (s,
6 H, 2 CH,).
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2-Hydroxy-2-methyl-N-(4-chloro-5-methyl-2-nitrophenyl)pro-

pionamide (3c)

From 4-chloro-5-methyl-2-nitrophenol (1f; 200 mg, 1.07 mmol), 2-
bromo-2-methylpropionamide (2; 195 mg, 1.17 mmol), Cs,CO;
(521 mg, 1.6 mmol), CsI (28 mg, 0.11 mmol), and MeCN (4 mL);
1 h, 78 °C; purification: column chromatography (12 g silica gel,
eluent: Et,O—petroleum ether, 3:2); yield: 92 mg (32%); yellow oil
(crystallized upon standing).

'H NMR (500 MHz, DMSO-d,): § = 11.24 (s, 1 H, NH), 8.57 (s, 1
H, 6-H), 8.2 (s, 1 H, 3-H), 6.14 (s, 1 H, OH), 2.42 (s, 3 H, CH,),
1.39 (s, 6 H, 2 CH,).

2-Hydroxy-2-methyl-N-(4-chloro-2-nitrophenyl)propionamide
(3d)

From 4-chloro-2-nitrophenol (1g; 100 mg, 0.58 mmol), 2-bromo-2-
methylpropionamide (2; 105 mg, 0.63 mmol), Cs,CO; (244 mg,
0.75 mmol), CsI (15 mg, 0.06 mmol), and MeCN (1 mL); 1 h,
78 °C; purification like compound 3b; yield: 92 mg (62%); yellow
oil (crystallized upon standing).

'H NMR (500 MHz, DMSO-d): & = 11.18 (s, 1 H, NH), 8.78 (d, 1
H,3J/=9.2Hz, 6-H), 8.45 (d, | H, *J = 2.6 Hz, 3’-H), 8.14 (dd, 1 H,
3/=9.2 Hz, ¥/ =2.6 Hz, 5-H), 6.13 (s, | H, OH), 1.37 (s, 6 H,
2 CH,).

2-Methyl-2-[2-nitro-4-(trifluoromethyl)phenoxy]propionic
Acid Ethyl Ester (5a); Typical Procedure

To a solution of 2-nitro-4-(trifluoromethyl)phenol (1a; 5.0 g, 24.14
mmol) in MeCN (25 mL) was added Cs,CO; (11.8 g, 36.22 mmol).
2-Bromo-2-methylpropionic acid ethyl ester (4; 5 mL, 33.58 mmol)
dissolved in MeCN (10 mL) was added and the reaction mixture
was refluxed for 24 h. The mixture was cooled, filtered, and the fil-
trate was evaporated to dryness. The residue was dissolved in
EtOAc and the organic layer was washed subsequently with H,O
and brine. The organic layer was dried (Na,SO,) and concentrated
to give 5a (8.5 g, 97%) as a pale-brown oil.

2-Methyl-2-(2-nitrophenoxy)propionic Acid Ethyl Ester (5b)
From 2-nitrophenol (1b; 0.50 g, 3.59 mmol), Cs,CO; (1.76 g, 5.39
mmol), 2-bromo-2-methylpropionic acid ethyl ester (4; 0.69 mL,
4.67 mmol), and MeCN (4 mL); 78 h, reflux; yield: 0.48 g (53%);
yellow oil.

2-Methyl-2-(4-methyl-2-nitrophenoxy)propionic Acid Ethyl Es-
ter (5¢)

From 4-methyl-2-nitrophenol (1¢; 0.50 g, 3.27 mmol), Cs,CO,
(1.60 g, 4.9 mmol), 2-bromo-2-methylpropionic acid ethyl ester (4;
0.63 mL, 4.25 mmol), and MeCN (4 mL); 24 h, reflux; yield: 0.51
g (58%); yellow oil.

2-Methyl-2-(5-methyl-2-nitrophenoxy)propionic Acid Ethyl Es-
ter (5d)

From 5-methyl-2-nitrophenol (1d; 0.50 g, 3.27 mmol), Cs,CO;
(1.60 g, 4.9 mmol), 2-bromo-2-methylpropionic acid ethyl ester (4;
0.63 mL, 4.25 mmol), and MeCN (4 mL); 24 h, reflux; yield: 0.46
g (53%); yellow oil.

2-Methyl-2-(5-fluoro-2-nitrophenoxy)propionic Acid Ethyl Es-
ter (5e)

From 5-fluoro-2-nitrophenol (1e; 0.50 g, 3.27 mmol), Cs,CO; (1.60
g, 4.9 mmol), 2-bromo-2-methylpropionic acid ethyl ester (4; 0.63
mL, 4.25 mmol), and MeCN (4 mL); 24 h, reflux; yield: 0.48 g
(56%); yellow oil.

2-Methyl-2-(4-chloro-5-methyl-2-nitrophenoxy)propionic Acid
Ethyl Ester (5f)

From 4-chloro-5-methyl-2-nitrophenol (1f; 0.50 g, 2.67 mmol),
Cs,CO; (1.30 g, 4 mmol), 2-bromo-2-methylpropionic acid ethyl

ester (4; 0.52 mL, 3.47 mmol), and MeCN (4 mL); 24 h, reflux;
yield: 0.38 g (47%); yellow oil.

2-Methyl-2-[2-nitro-4-(trifluoromethyl)phenoxy]propionic
Acid (6a); Typical Procedure

Compound 5a (6.43 g, 17.21 mmol) was dissolved in a solution of
KOH in EtOH (44 mL, 0.5 N) and refluxed for 1 h. The reaction
mixture was evaporated to dryness, the residue was dissolved in
H,0 (20 mL), and extracted with EtOAc. The aqueous layer was
acidified with conc. aq HCI (pH 4) and extracted with EtOAc (3 ).
The organic layers were combined, washed with brine, dried
(Na,SO,), and concentrated to give 6a (5.06 g, 98%) as a yellow oil.

2-Methyl-2-(2-nitrophenoxy)propionic Acid (6b)

From compound 5b (468 mg, 1.85 mmol) and KOH in EtOH (3.7
mL, 1 N); 2 h, reflux; purification: column chromatography [12 g
silica gel, eluent: CH,Cl,-MeOH (1-5%)]; yield: 200 mg (48%);
brown oil.

2-Methyl-2-(4-methyl-2-nitrophenoxy)propionic Acid (6¢)
From compound 5¢ (476 mg, 1.78 mmol) and KOH in EtOH (3.56
mL, 1 N); 2 h, reflux; yield: 420 mg (99%); orange oil (crystallized
upon standing).

2-Methyl-2-(5-methyl-2-nitrophenoxy)propionic Acid (6d)
From compound 5d (358 mg, 1.34 mmol) and KOH in EtOH (2.68
mL, 1 N); 3 h, reflux; purification: column chromatography [35 g
silica gel, eluent: CH,Cl,-MeOH (2-5%)]; yield: 240 mg (75%);
brown oil.

2-Methyl-2-(5-fluoro-2-nitrophenoxy)propionic Acid (6e)

From compound Se (469 mg, 1.71 mmol) and KOH in EtOH (3.43
mL, 1 N); 2 h, reflux; purification: column chromatography [35 g
silica gel, eluent: CH,Cl,-MeOH (1-3%)]; yield: 350 mg (83%);
pale-brown oil.

2-Methyl-2-(4-chloro-5-methyl-2-nitrophenoxy)propionic Acid
(6f)

From compound 5f (312 mg, 1.04 mmol) and KOH in EtOH (2.07
mL, 1 N), 4 h, reflux; purification: column chromatography [35 g
silica gel, eluent: CH,Cl,-MeOH (2-7%)]; yield: 220 mg (78%);
pale-yellow oil (crystallized upon standing).

2-Methyl-2-[2-nitro-4-(trifluoromethyl)phenoxy]propion-
amide (7a); Typical Procedure

Compound 6a (168 mg, 0.57 mmol) was refluxed in toluene (3 mL)
containing SOCI, (0.52 mL) for 2 h and concentrated in vacuo. The
residue was co-evaporated with toluene (2 X 5 mL) and dissolved
in toluene (2 mL). This solution was added dropwise to a vigorously
stirred emulsion of NH,OH (32%, 80 pL) in toluene (2 mL) at 0—
5 °C. The reaction mixture was allowed to warm to r.t., stirred for 1
h, and concentrated in vacuo. The residue was dissolved in EtOAc
and the EtOAc layer was washed successively with 1 M aq NaOH
solution, 1 M aq HCI, H,O, and brine. The organic layer was dried
(Na,SO,4) and concentrated to give 7a (150 mg, 90%) as a pale-
brown oil.

'H NMR (500 MHz, DMSO-d,): & =830 (d, 1 H, “/=2.2 Hz, 3"
H), 7.99 (dd, 1 H, 3J = 9 Hz, ¥/ = 2.2 Hz, 5’-H), 7.66 (s, 1 H, NH,),
742 (s, 1 H, NH,), 7.22 (d, 1 H, 3/ =9 Hz, 6’-H), 1.55 (s, 6 H,
2 CH,).

2-Methyl-2-(2-nitrophenoxy)propionamide (7b)

From compound 6b (170 mg, 0.75 mmol), SOCI, (0.69 mL), and
toluene (3 mL); reflux, 2 h; NH,OH (32%, 105 pL) in toluene (2
mL), 1 h; yield: 150 mg (89%); brown oil (crystallized upon stand-
ing).
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2-Methyl-2-(4-methyl-2-nitrophenoxy)propionamide (7¢)

From compound 6¢ (416 mg, 1.74 mmol), SOCI, (1.6 mL), and tol-
uene (3 mL); reflux, 2 h; NH,OH (32%, 242 pL) in toluene (2 mL),
1 h; yield: 390 mg (94%); yellow oil (crystallized upon standing).

2-Methyl-2-(5-methyl-2-nitrophenoxy)propionamide (7d)
From compound 6d (243 mg, 1.02 mmol), SOCI, (0.92 mL), and
toluene (3 mL); reflux, 1.5 h; NH,OH (32%, 141 pL) in toluene (2
mL), 1 h; yield: 230 mg (95%); brown oil (crystallized upon stand-
ing).

2-Methyl-2-(5-fluoro-2-nitrophenoxy)propionamide (7e)

From compound 6e (302 mg, 1.24 mmol), SOCI, (1.13 mL), and
toluene (3 mL); reflux, 2 h; NH,OH (32%, 173 pL) in toluene (2
mL), 1 h; yield: 130 mg (43%); yellow oil.

2-Methyl-2-(4-chloro-5-methyl-2-nitrophenoxy)propionamide
(7f)

From compound 6f (215 mg, 0.79 mmol), SOCI, (0.71 mL), and tol-
uene (3 mL); reflux, 1.5 h; NH,OH (32%, 109 pL) in toluene (2
mL), 1 h; yield: 210 mg (98%); yellow oil (crystallized upon stand-
ing).

2-Methyl-1-[(2-nitro-4-trifluoromethylphenyl)amino]propan-
2-0l (8a); Typical Procedures

Method A; from 7a: To a solution of compound 7a (131 mg, 0.45
mmol) in THF (1.5 mL) was added borane/dimethyl sulfide com-
plex (127 puL, 1.34 mmol) at r.t. and the reaction mixture was stirred
for 1 h at 70 °C. The mixture was cooled to 0 °C and cautiously
treated with conc. aq HCI (pH 1-2). The mixture was rendered basic
with 2 M aq NaOH solution and extracted with EtOAc. The com-
bined organic layers were successively washed with H,O and brine,
dried (Na,SO,), and concentrated in vacuo. The crude product was
purified by column chromatography (12 g silica gel, eluent: Et,0—
petroleum ether, 2:3) to yield 8a (87 mg, 70%) as a yellow solid; mp
77 °C.

'HNMR (500 MHz, DMSO-d,): § = 8.59 (t, 1 H, NH), 8.32(d, | H,
47=2.3Hz,3"-H),7.77 (dd, 1 H,3J = 9.3 Hz, *J = 2.3 Hz, 5"-H), 7.3
(d, 1 H,3/ =93 Hz, 6-H), 4.88 (s, 1 H, OH), 3.34 (d,2 H,3/ =5.3
Hz, CH,), 1.21 (s, 6 H, 2 CH,).

HRMS: m/z caled for C,;H;3F;N,05: 278.0878; found: 278.0872.

Method B; from 3a: To a solution of compound 3a (35 mg, 0.12
mmol) in THF (1.5 mL) was added borane/dimethyl sulfide com-
plex (35 pL, 0.36 mmol) and the reaction mixture was stirred for 1
h at 60 °C. The mixture was cooled and cautiously treated with
conc. aq HCI (pH 1-2). The mixture was rendered basic with 2 M
aq NaOH solution and extracted with EtOAc. The combined organ-
ic layers were successively washed with H,O and brine, dried
(Na,SO,), and concentrated in vacuo. The crude product was puri-
fied by column chromatography (12 g silica gel, eluent: Et,O—petro-
leum ether, 2:8) to yield 8a (20 mg, 60%) as a yellow oil
(crystallized upon standing).

2-Methyl-1-[(2-nitrophenyl)amino]propan-2-ol (8b)

From compound 7b (100 mg, 0.45 mmol), borane/dimethyl sulfide
complex (127 pL, 1.34 mmol), and THF (1.5 mL); 70 °C, 1 h; puri-
fication: column chromatography (12 g silica gel, eluent: Et,O—pe-
troleum ether, 2:3); yield: 34 mg (36%); yellow solid; mp 81.5 °C.

'H NMR (250 MHz, DMSO-d,): 5 = 8.31 (t, 1 H, NH), 8.06 (dd, 1
H,3J=8.6 Hz, *J = 1.6 Hz, 3’-H), 7.52 (m, 1 H, 5-H), 7.07 (d, 1 H,
3] =8.7Hz, 6’-H), 6.67 (m, 1 H, 4-H), 4.81 (s, 1 H, OH), 3.25 (d, 2
H,3J=5.2Hz, CH,), 1.21 (s, 6 H, 2 CH,).

HRMS: m/z caled for C, H,,N,0O5: 210.1004; found: 210.1004.

Synthesis 2005, No. 4, 639-643 © Thieme Stuttgart - New York

2-Methyl-1-[(4-methyl-2-nitrophenyl)amino]propan-2-ol (8c)
From compound 7¢ (100 mg, 0.42 mmol), borane/dimethyl sulfide
complex (120 pL, 1.26 mmol), and THF (1.5 mL); 65 °C, 1.5 h; pu-
rification: column chromatography (12 g silica gel, eluent: Et,0—
petroleum ether, 2:3); yield: 50 mg (53%); red oil.

'HNMR (250 MHz, DMSO-d,): § = 8.22 (t, 1 H,NH), 7.87 (d, | H,
47=2.1 Hz, 3-H), 7.37 (dd, 1 H, 3/ =8.8 Hz, 4/ =2.1 Hz, 5'-H),
7.01 (d, 1 H, 3/ =8.8 Hz, 6’-H), 4.78 (s, 1 H, OH), 3.23 (d, 2 H,
3] =5.2 Hz, CH,), 2.22 (s, 3 H, CH,), 1.19 (s, 6 H, 2 CHj).

HRMS: m/z caled for C; H (N,O5: 224.1161; found: 224.1159.

2-Methyl-1-[(5-methyl-2-nitrophenyl)amino]propan-2-ol (8d)

From compound 7d (97 mg, 0.41 mmol), borane/dimethyl sulfide
complex (116 pL, 1.22 mmol), and THF (1.5 mL); 65 °C, 1.5 h; pu-
rification: column chromatography (12 g silica gel, eluent: Et,0—
petroleum ether, 2:3); yield: 20 mg (22%); yellow solid; mp 127 °C.

'HNMR (250 MHz, DMSO-d,): § = 8.34 (t, 1 H, NH), 7.96 (d, | H,
4J=8.8 Hz, 3-H), 6.88 (d, 1 H, 6-H), 6.5 (dd, 1 H, *J = 8.8 Hz, 4"-
H), 4.81 (s, 1 H, OH), 3.24 (d, 2 H, 3/ =5 Hz, CH,), 2.3 (s, 3 H,
CH,), 1.21 (s, 6 H, 2 CH,).

HRMS: m/z caled for C; H;(N,O;: 224.1161; found: 224.1159.

2-Methyl-1-[(5-fluoro-2-nitrophenyl)amino]propan-2-ol (8e)

From compound 7e (100 mg, 0.41 mmol), borane/dimethyl sulfide
complex (117 pL, 1.24 mmol), and THF (1.5 mL); 65 °C, 1.5 h; pu-
rification: column chromatography (12 g silica gel, eluent: Et,0—
petroleum ether, 2:3); yield: 44 mg (47%); yellow solid; mp 101 °C.

'H NMR (250 MHz, DMSO-dy): 5 = 8.44 (t, 1 H, NH), 8.17 (dd, 1
H,3J = 9.6 Hz, ¥/, = 6.4 Hz, 3-H), 6.91 (dd, 1 H, 3/, = 12.4 Hz,
4] =2.7Hz, 6'-H), 6.52 (m, 1 H, 4’-H), 4.83 (s, 1 H, OH), 3.25 (d, 2
H,3J=5.3 Hz, CH,), 1.19 (s, 6 H, 2 CH,).

HRMS: m/z caled for C;,H,3FN,05: 228.0910; found: 228.0913.

2-Methyl-1-[(4-chloro-5-methyl-2-nitrophenyl)amino]propan-
2-ol (8f)

From compound 7f (110 mg, 0.40 mmol), borane/dimethyl sulfide
complex (115 pL, 1.21 mmol), and THF (1.5 mL); 65 °C, 1.5 h; pu-
rification: column chromatography (12 g silica gel, eluent: Et,0—
petroleum ether, 2:3); yield: 49 mg (47%); yellow solid; mp 123 °C.

"H NMR (250 MHz, DMSO-dg): § = 8.3 (t, 1 H, NH), 8.03 (s, 1 H,
3’-H), 7.13 (s, | H, 6’-H), 4.83 (s, 1 H, OH), 3.27 (d, 2 H, 3/ =5.2
Hz, CH,), 2.33 (s, 3 H, CH;), 1.2 (s, 6 H, 2 CH3).

HRMS: m/z caled for C,H,sCIN,O;: 258.0771; found: 258.0767.

4-Hydroxy-2,2-dimethyl-6-trifluoromethyl-4H-1,4-benzoxazin-
3-one (9)

Method A: To a solution of 7a (300 mg, 1.03 mmol) in EtOH (3 mL)
was added SnCl,-2H,O (1.16 g, 5.13 mmol) and the reaction mix-
ture was stirred for 1 h at 70 °C. The mixture was cooled, rendered
basic with sat. ag NaHCO; solution and the precipitate was filtered
off and washed with EtOH and EtOAc. The filtrate was concentrat-
ed in vacuo and extracted with EtOAc. The organic layer was suc-
cessively washed with H,O and brine, dried (Na,SO,), and
concentrated in vacuo to give 9 (226 mg, 84%) as a pale-brown sol-
id; mp 130 °C.

'H NMR (250 MHz, DMSO-dy): § = 11.07 (s, 1 H, OH), 7.45-7.35
(m, 2 H, 5-H, 7-H), 7.18 (d, 1 H, 8-H), 1.49 (s, 6 H, 2 CHj;).

Method B: Compound 7a (200 mg, 0.68 mmol) was hydrogenated
at r.t. overnight using Pd/C in THF (10 mL). The mixture was fil-
tered through Kieselguhr and rinsed with THF, and the filtrate was
subsequently evaporated. The residue was purified by column chro-
matography (12 g silica gel, eluent: petroleum ether—EtOAc, 9:1);
yield: 125 mg (70%).
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