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A Straightforward and Efficient Method for the Synthesis of Diversely Substituted
B-Aminoketones and y-Aminoalcohols from 3-(V, N-Dimethylamino)propiophenones

as Starting Materials

Rodrigo Abonia,* Danny Arteaga, Juan Castillo, Braulio Insuasty,
Jairo Quiroga and Alejandro Ortiz

Research Group of Heterocyclic Compounds, Department of Chemistry,
Universidad del Valle, A. A. 25360, Cali, Colombia

Bibliotecas de novos B-aminocetonas e y-aminodlcoois que mostram uma grande diversidade
estrutural foram facilmente obtidas a partir de uma abordagem simple, utilizando os derivados da
3-(N,N-dimetilamino)propiofenona como material de partida chave. O procedimento envolveu
inicialmente a N-alquila¢do de benzilaminas secunddrias com derivados de propiofenona
produzindo as desejadas B-aminocetonas. A redugdo quimica ou catalitica dos grupos carbonilo
atinge a obtencdo dos y-aminodlcoois em bons rendimentos. Este protocolo mostrou ser uma via
alternativa conveniente para a sintese do anestésico local Falicain® e para a droga tdpica antifingica
Naftifina®.

Libraries of novel B-aminoketones and y-aminoalcohols showing a wide structural diversity
were easily obtained from a simple approach, using 3-(N, N-dimethylamino)propiophenone
derivatives as key starting material. The procedure involved initially an N-alkylation of secondary
benzylamines with propiophenone salts yielding the desired f-aminoketones. Chemical or catalytic
reduction of their carbonyl groups provided the final y-aminoalcohols in good yields. This protocol
proved to be convenient as an alternative route for the synthesis of the local anesthetic Falicain® and
for the topic antifungal drug Naftifine®.

Keywords: benzylamines, propiophenones, B-aminoketones, y-aminoalcohols, Mannich type
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Introduction

Amino-ketones and aminoalcohols are compounds
with superior importance not only for their practical
applications displayed by themselves but also because
they have been found forming part of the structure of
synthetic and naturally occurring compounds of diverse
practical interest.! Thus, Falicain® (a local anesthetic and
bronchomotor),> compound BE-2254 (antihypertensive and
very selective o,-adrenoceptor antagonist, precursor of
the 3-'*I-derivative),> Moban (a neuroleptic)* and the
benzylamine derivative 1 (a potent Jak3 kinase inhibitor),’
are representative examples of this large family of
amino-compounds (Figure 1), as well as the naturally
occurring aminoalcohols Anisomycin (a potent activator
of stress-activated protein kinases (JNK/SAPK) and

*e-mail: rodrigo.abonia@correounivalle.edu.co

p38 MAP kinase)® and Castanospermine (a potent
inhibitor of o.- and B-glucosidases inhibits HIV syncytium
formation and replication),” the synthetic aminoalcohols
Salbutamol (a non-selective B-adrenergic agonist, more
potent for B, than B, receptors)® and the phenyl/thienyl-
Y-aminoalcohols 2 (direct precursors for the synthesis of
Fluoxetine (Ar = Ph) and Duloxetine (Ar = 2-thyenyl),
selective serotonin reuptake inhibitors).’

Particularly, Guarna et al.'® reported the synthesis
of new y-aminoalcohols 7 as potential '*I-radioligands
for dopamine and serotonin receptors. The synthesis
of these compounds was achieved in a four-step
sequence as described in Scheme 1. Continuing with
our studies toward the synthesis and functionalization of
benzylamine derivatives,'""!* herein, we report our results
on alternative and simple approaches for the synthesis of
new B-aminoketones 10 and their subsequent reduction
to the corresponding y-aminoalcohols 11, structurally
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Figure 1. Some amino-ketones and aminoalcohols of biological interest.

related to the active compounds 1, 2 and 7, from secondary
benzylamines and 3-(N,N-dimethylamino)propiophenone
derivatives, as easily accessible starting materials
(Scheme 2).

Experimental
Melting points were determined on a Biichi B-450 melting

point apparatus and are uncorrected. Infrared (IR) spectra were
recorded on a Shimadzu FTIR 8400 spectrophotometer in KBr
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disks and films. 'H and "*C nuclear magnetic resonance (NMR)
spectra were recorded on a Bruker Avance 400 spectrometer
operating at 400 and 100 MHz, respectively, using CDCI, as
solvent and tetramethylsilane as internal standard for 'H NMR.
Mass spectra were run on a Shimadzu 2010-DI-2010 GC-
MS apparatus (equipped with a direct inlet probe) operating
at 70 eV. Microanalyses were performed on an Agilent
elemental analyzer and the results are within + 0.4% of the
theoretical values. Silica gel plates (Merck 60 F,,,) were
used for analytical TLC. The starting amines 8a-d and
8f-h (Figure 2) were purchased from Aldrich, Fluka and
Acros and were used without further purification. Owing
that benzylamine 8e is commercially unavailable, it was
synthesized by a reductive amination from benzylamine and
3.4,5-trimethoxybenzaldehyde, following a similar procedure
as described previously.''? The 3-(N,N-dimethylamino)
propiophenone hydrochlorides 9a-d were synthesized from
their respective acetophenones by following a procedure
similar to that described in the literature.'

General procedure for the synthesis of the 3-aminoketones
(10)

A mixture of amine 8 (500 mg) and the corresponding
3-(N,N-dimethylamino)propiophenone hydrochloride 9
(I mmol) was dissolved in a mixture of 1,4-dioxane
(5 mL) and triethylamine (TEA, 1 mL). The solution was
stirred at reflux for 0.5-2 h until the starting materials were
not further detected by TLC. After cooling, the solvent was
removed under reduced pressure and the crude was purified
by column chromatography on silica gel, using a mixture
of CH,Cl,:AcOEt (5:1) as eluent.
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Scheme 1. Four-step synthesis of the '*I-radioligands 7 for dopamine and serotonin receptors (X, Y = H, F, Br, I); (/) NaBH,, MeOH, 0 °C; (i) phthalimide, KF,
DMEF, 120°C, 8 h; (iii) H,N-NH,, H,0-MeOH-HC], reflux, 3 h; (iv) 4-R-C;H,CHO (R = H, F), NaBH,CN, MeOH, 24 h, temperature. Adapted from reference 10.
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Scheme 2. Proposed sequence for the synthesis of f-aminoketones (10) and y-aminoalcohols (11) from the benzylmethylamine derivatives (8).
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Figure 2. Diversity of benzylamines (8) and propiophenones (9) employed
as reagents for the synthesis of products 10 and 11.

General procedure for the synthesis of y-aminoalcohols (11)

Approach A: Raney-nickel was added (100 mg) to a
sample of aminoketone 10 (300 mg) dissolved in ethanol
(15 mL), and then was stirred for 3-4 h at room temperature
under hydrogen pressure (50 psi) in a Parr apparatus. When
the starting material was not detected by TLC and by the
IR spectrum, the catalyst was filtered off, the solvent was
removed under reduced pressure and the residue was
purified by column chromatography on silica gel, using a
mixture of CH,Cl,:MeOH (20:1) as eluent.

Approach B: Solid NaBH, (2 mmol) was added
portionwise to a sample of aminoketone 10 (300 mg,
1 mmol) dissolved in methanol (5 mL), and then was
stirred for 0.5-1 h at room temperature. When the starting
material 10 was not further detected by TLC, the volume
of the reaction mixture was reduced to 1 mL under reduced
pressure, and water (5 mL) was added. The aqueous
solution was extracted with ethyl acetate (2 x 5 mL), and
the combined organic extracts were dried with Na,SO,.
After removal of the solvent, the residue was purified by
column chromatography on silica gel, using a mixture of
CH,Cl1,:MeOH (20:1) as eluent.

Results and Discussion

Initially, a mixture of benzylmethylamine 8a (R = Me,
1 mmol) and N,N-dimethylaminopropiophenone
hydrochloride 9a (Ar = Ph, 1 mmol)'* was subjected to
reflux for 4 h in ethanol (step i, Scheme 2). This (approach 1)

provided the corresponding f-aminoketone 10a (R = Me,
Ar = Ph) as a pale yellow oily material in only 30%
isolated yield. Repeating the same reaction but using a 4:1
ethanol: TEA mixture (approach 2), afforded 10a in 68%
isolated yield, after 2 h of heating. Pursuing to improve the
efficiency of the formation of ketone 10a, the reaction was
repeated but using a 5:1 v/v mixture of 1,4-dioxane:TEA
(approach 3). After heating for 1 h and verifying complete
consumption of the starting materials (TLC control),
product 10a was obtained in 88% isolated yield.

Once established the better reaction conditions and
in order to determine its scope and general character, the
approach 3 was extended to the benzylamine chemset
8a-e and propiophenone chemset 9a-d (Figure 2). To our
satisfaction, the corresponding 3-aminoketones 10a-k were
fairly obtained in 0.5-2 h reaction times and 62-90% isolated
yields, as shown in Table 1. The IR spectra of compounds
10 showed absorption bands corresponding to the C=0
moiety in the range of 1671-1696 cm™. In the case of 10f, an
additional hydroxyl broad band was observed at 3426 cm’!
corresponding to the OH group. The main signals in the
"H NMR spectra corresponded to a triplet integrating for 2H
in the range of 2.70-3.01 ppm, assigned to the H-2 protons,
a triplet for 2H in the range of 3.08-3.22 ppm, assigned to
the H-3 protons, and a singlet for 2H (or 4H) in the range of
3.56-3.98 ppm, assigned to the benzylic protons. The more
relevant features in the *C NMR spectra of compounds 10
corresponded to signals in the ranges 36.4-36.9, 48.5-52.4,
58.2-62.5 and 197.9-199.6 ppm, which were assigned to the
C-2 carbon atoms, the C-3 carbons, the methylene carbon
atom of the benzyl functionality and the C=0 carbon atoms,
respectively.

Most of the mass spectra of compounds 10 are
characterized by low-intensity peaks for their molecular
ions and base peaks at m/z 91, corresponding to the
tropylium ion resulting from the benzyl functionality. In
the case of structures 10j and 10k, which possess two
possible tropylium ions, the base peak appears at m/z 181
due to the higher stability of its trimethoxy analogue than
the proper tropylium ion.

Once the B-aminoketones 10 were efficiently obtained,
reduction of their carbonyl groups was undertaken (step ii,
Scheme 2). Recently, Cho and Kang'® reported an efficient
chemical reduction of carbonyl derivatives by grinding a
mixture of the respective carbonyl compound and NaBH,
in the presence of benzoic acid in a mortar. Unfortunately,
the extension of this procedure to -aminoketone 10a was
unsuccessful and no product 11a was formed. Moreover,
this reaction was difficult to handle. In a second approach,
compound 10a was dissolved in methanol and subjected
to a catalytic hydrogenation at room temperature in a Parr
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Table 1. Synthesis of the B-aminoketones (10a-k) and y-aminoalcohols (11a-k)
o H 0 0 OH
Ph” N ~ Yield / %
Entry R Ar)k/\ EHM%CI' Ar)K/\ N " Ar E i 1:)6/ ll"":
R
8 9 10 11
i r
| 8a 9a Ph II\I/\Ph Ph Tl\I/\Ph 88:4/ (84)82¢
10a 11a
(0] OH
S S
N Ph
2 8a 9 /O)v | /Q)WT o 78/ (86)96
cl a
10b 11b
0 OH
N S
N Pt N Ph
3 8a 9d /@)\% P /@)\n | 621157
O,N 0N
10c 11c
0 OH
S S
N Ph
4 8b 9b L NK Fh 741(93)83
cl cl
10d 11d
0 OH
P N
5 8b 9¢ NK F NK Ph 90/ (78)89
MeO MeO'
10e 11e
(0] OH
N ph N"Ph
6 8¢ 9 65/ (72)61
a a
OH OH
10f 11f
o OH
S
Ph N Ph A~
7 8d 92 L Ph N” "Ph 68"/ (81)85'
Ph Ph
10g 11g
0 OH
N S
N Ph )
8 8d 9 D)v L /©)\ANK i 771 (85)92
Cl Ph Cl Ph
10h 11h
O OH
P N
N Ph )
9 8d 9c W L /O)wi o 69/ (81)93
MeO' Ph MeO Ph
10i 11i
(0] OH
NP N">Ph
a OMe OMe
10 8e 9b a 79/(88)91
OMe OMe
OMe OMe
10 11j




1400 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols

Table 1. continuation

J. Braz. Chem. Soc.

0 OH
H o
Ph N i
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) ) 10/ 11
8 9 10 11
o) OH
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“Isolated yields of alcohols from the catalytic hydrogenation between parentheses. *Isolated yields of alcohols from chemical reduction with NaBH,.
Previously obtained by hydrolysis of an acetylenic derivative; yield not supplied.'” “Previously obtained by LiAIH, reduction of the amide and carboxymethyl
functionalities of the respective perhydrooxazinone; yield not supplied. Also obtained from acetophenone, benzylmethylamine hydrochloride and
paraformaldehyde; yield not supplied.'® “Previously obtained from the corresponding phenacyl bromide and benzylmethylamine (63%)." Previously
obtained from 4-nitroacetophenone, paraformaldehyde and benzylmethylamine hydrochloride (70%).%° ¢€Only chemical reduction is reported; the catalytic
hydrogenation afforded a mixture containing the p-amino-derivative. "Previously obtained from 1,3-dimethyl-imidazoline, acethophenone and dibenzylamine
in AcOH (55%).*' 'Previously obtained by reduction of 10g with NaBH, at 60 °C (72%).* IKnown compound.? *Previously reported.*

apparatus in the presence of Raney nickel as catalyst,'®
affording the corresponding y-aminoalcohol 11a as a light
oily material in 84% isolated yield. Trying to simplify
the reduction procedure, aminoketone 10a was treated
with NaBH, in methanol at room temperature, affording
the y-aminoalcohol 11a in 82% isolated yield. At this
point, it is worth mentioning that catalytic hydrogenation
provided a slightly better yield and an easier work-up than
the borohydride-mediated reduction. According to these
results, the reduction of the remaining aminoketones 10
either by catalytic hydrogenation or chemical reduction
afforded the corresponding y-aminoalcohols 11 in 72-93
or 57-96% isolated yields, respectively (Table 1).

The absence of the C=0O absorption bands and the
observation of new O-H absorption broad bands in the
range of 3218-3409 cm™ were the main features of the
IR spectra of compounds 11. The main signals in the
"H NMR spectra corresponded to a multiplet integrating
for 2H in the range of 1.73-2.04 ppm, assigned to the
H-2 protons, a double-double-doublet for 1H in the
range of 2.56-2.68 ppm, assigned to a diastereotopic
H-3 proton, a double-double-doublet for 1H in the range
of 2.69-3.64 ppm, assigned to the other H-3 proton, a
pair of doublet (1H each) in the ranges 3.29-3.64 and
3.61-3.88 ppm, assigned to both diastereotopic benzylic
methylene protons (PhCH,), and a double-doublet for 1H

SN2 type
/—\ (6] process Ph/\N,R
e« R +
PN+ MezHN/\)I\Ar 2
i - Me,NH,
8 9 10

Scheme 3. Proposed mechanisms for the formation of the 3-aminoketones (10).

[0}

Ar

in the range of 4.71-5.00 ppm assigned to the H-1 proton.
Some hydroxyl protons appeared as broad singlets in
the range of 5.42-6.46 ppm. Likewise, the more relevant
feature in the '3C NMR spectra of compounds 11 was
the appearance of a new aliphatic signal in the range of
73.7-75.6 ppm, assigned to the C-1 carbon atom. The
disappearance of the C=0 signals are also in agreement
with the assigned structures. The mass spectra also showed
the tropylium ions as base peaks and as the main signals.

According to the results, the formation of the
B-aminoketones 10 should proceed via two possible
processes, either a S 2 type reaction or alternatively through
a Michael type addition, as shown in Scheme 3.

A S2 process is more likely to proceed under neutral
or acidic conditions, in which the dimethyl ammonium
moiety of the aminoketone salt (9) should behave as a
good leaving group.>?® In this sense, the formation of
the product 10a under approach 1 should be governed
mainly by this mechanistic pathway. Meanwhile,
when the reaction was carried out in basic media
(approaches 2 and 3), a Michael type addition should
be the more likely mechanistic pathway, mediated by an
arylvinyl ketone (12).”” Formation of this intermediate
should be facilitated by the action of TEA via a Hofmann
type B-elimination.?® The detection of this intermediate
in the reaction media and some reports of the literature

Michael
type 0
addition \)Ol\ TEA b/\H\
A Me,HN Ar
8 Ar| - (Bt),;NH" C
- HNMe, K
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Scheme 4. Synthesis of novel 3-aminoketones (101, 10m and 10n) and y-aminoalcohols (111 and 11m) from the reaction of propiophenones (9a, 9b and 9¢)
with morpholine (8f) and piperidine (8g). “Previously obtained from acetophenone, paraformaldehyde and morpholine hydrochloride (63%).% *Yield of
the original synthesis not supplied.” “Previously obtained from 4-methoxyacetophenone, formaldehyde and piperidine (70%).* ‘Previously obtained by
reduction of 101 with NaBH, at 60 °C (84%).?* °Previously obtained by reduction of 10m with NaBH, at 60 °C (70%).*

support this proposal,” which is also reinforced by the
relative acidity of the o-hydrogen atoms in 9, which
should be relatively easy to be removed by TEA as the
initial step for the elimination process (Scheme 3).

To evaluate the scope of this two-step protocol, the
heterocyclic derivatives 111 and 11m were efficiently
obtained by treatment of propiophenones 9a and 9b,
respectively, with morpholine 8f and the subsequent
reduction of their carbonyl groups. Likewise, the
B-aminoketone 10n was fairly obtained from the reaction
of propiophenone 9¢ with piperidine 8g. Interestingly,
the piperidine derivative 10n is structurally close to
the anesthetic Falicain® (Scheme 1); Therefore, this
approach could become an alternative synthetic route for
Falicain® and derivatives (Scheme 4).

To further confirm the practical scope of our two-step
protocol, we envisioned the possibility of developing

| |
N. u 0 . N
a, dioxane o

8h 100?

| |
N A N
H+, A OH
9@ o
“H,0

Naftifine®° 110

Scheme 5. Alternative synthetic route for the antifungic Naftifine®.
“Previously obtained from acetophenone, formaldehyde and
N-methyl(naphthalen-5-yl)methanamine (55%).% *Previously obtained by
reduction of 100 with NaBH, (quant.).* “Previously obtained by reductive
methylation of the respective secondary amine with formaldehyde (94%).%

an alternative synthetic route towards Naftifine,® a
recognized and highly active antifungal agent.’! Initially,
the commercially available naphthylamine 8h was treated
with propiophenone 9a to afford the aminoketone 100 in 89%
isolated yield. Then, reduction of 100 with NaBH,/MeOH
at room temperature afforded the aminoalcohol 110 in 98%
isolated yield, which was dehydrated by treatment with
refluxing 5 eq-g L' HCl to afford the expected product in
86% isolated yield (Scheme 5).

Conclusion

In summary, we developed a straightforward,
versatile and simple approach for the synthesis of
new B-aminoketones (10) and their corresponding
Y-aminoalcohols (11), structurally related to relevant active
compounds, by reaction of secondary benzylamines with
3-(N,N-dimethylamino)propiophenone salts. Several of
the obtained compounds 10 and 11 have previously been
reported elsewhere; however, under our modified conditions
they have been obtained in better or at least comparable
yields. Finally, the usefulness of the procedure as an
alternative synthesis of biologically active products like
Falicain® and Naftifine® was explored.

Supplementary Information

Supplementary data are available free of charge at
http://jbcs.sbq.org.br as PDF file.
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A Straightforward and Efficient Method for the Synthesis of Diversely Substituted
B-Aminoketones and y-Aminoalcohols from 3-(V, N-Dimethylamino)propiophenones
as Starting Materials

Rodrigo Abonia,* Danny Arteaga, Juan Castillo, Braulio Insuasty,
Jairo Quiroga and Alejandro Ortiz

Research Group of Heterocyclic Compounds, Department of Chemistry,
Universidad del Valle, A. A. 25360, Cali, Colombia

General procedure for the synthesis of Naftifine®

A solution of y-aminoalcohol 110 (200 mg) in
5 mol L' HCI (5 mL) was stirred at reflux for 3 h until
starting material was not detected by TLC (thin layer
chromatoghaphy). Then the mixture was neutralized with
10 eq-g L' NaOH until pH 7.0, the aqueous solution was
extracted with ethyl acetate (2 x 5 mL) and the combined
organic extracts were dried with anhydrous Na,SO,.
After removal of the solvent, the residue was purified by
column chromatography on silica gel, using a mixture of
CH,Cl1,/MeOH (20:1) as eluent.

Characterization data for B-aminoketones 10

o
N C47H19NO
| MW = 253.15

3-(N-Benzyl-N-methylamino)-1-phenylpropan-1-one
(10a): following the general procedure for the formation
of B-aminoketones, the reaction of benzylmethylamine
(300 mg, 2.48 mmol) and 3-(N,N-dimethylamino)-
1-phenylpropan-1-one hydrochloride (531 mg, 2.49 mmol)
in a mixture of 1,4-dioxane (5 mL) and TEA (1 mL)
afforded compound 10a as a yellow oil. Yield: 88%
(552 mg). Data: FTIR (film) v/cm™ 2922, 2845, 1684
(C=0), 1598; '"H NMR (400 MHz, CDCl,) 6 2.28 (s, 3H,
NCH,), 2.91 (t, 2H, J 7.4 Hz, H-2), 3.21 (t, 2H, J 7.4 Hz,
H-3), 3.58 (s, 2H, Bn-H), 7.23-7.31 (m, 5H, Ph-H), 7.46
(t, 2H, J 7.6 Hz, Ph-H), 7.56 (td, 1H, J 7.6, 1.2 Hz, Ph-H),
7.92-7.97 (m, 2H, Ph-H) ppm; *C NMR (100 MHz, CDCl,)
0 36.8 (CH,), 42.2 (NCH,), 52.4 (NCH,), 62.3 (PhCH,),
127.0 (CH), 128.0 (CH), 128.2 (CH), 128.5 (CH), 129.0
(CH), 133.0 (CH), 136.9 (Cq), 138.6 (Cq), 199.4 (C=0)

*e-mail: rodrigo.abonia@correounivalle.edu.co

ppm; MS (70 eV, EI) m/z (%) 162 [M-91]* (17), 134 (32),
91 (100) [PhCH,], 77 (50); C,,H,,NO (253.15): calcd. C
80.60, H 7.56, N, 5.53; found: C 80.31, H7.23, N, 5.72.

o
N C17H1gCINO
I MW = 287.11
cl

3-(N-Benzyl-N-methylamino)-1-(4-chlorophenyl)propan-
1-one (10b): following the general procedure for the formation
of B-aminoketones, the reaction of benzylmethylamine
(291 mg, 2.40 mmol) and 1-(4-chlorophenyl)-
3-(N,N-dimethylamino)propan-1-one hydrochloride
(596 mg, 2.41 mmol) were dissolved in a mixture of
1,4-dioxane (5 mL) and TEA (1 mL) afforded compound
10b as a yellow oil. Yield: 78% (539 mg). Data: FTIR (film)
viem! 2939, 2842, 1675 (C=0), 1600; '"H NMR (400 MHz,
CDCl,) 6 2.28 (s, 3H,NCH,), 2.88 (t, 2H, J 7.6 Hz, H-2), 3.16
(t,2H,J 7.2 Hz, H-3), 3.56 (s, 2H, Bn-H), 7.25-7.49 (m, 7H,
Ph-H, Ar-H), 7.88 (d, 2H, J 8.4 Hz, Ar-H) ppm; *C NMR
(100 MHz, CDCl,) 6 36.9 (CH,), 42.2 (NCH,), 52.3 (NCH,),
62.4 (PhCH,), 127.0 (CH), 128.2 (CH), 128.8 (CH), 128.9
(CH), 129.4 (CH), 135.2 (Cq), 138.7 (Cq), 139.4 (Cq),
198.2 (C=0) ppm; MS (70 eV, EI) m/z (%) 289/287 [M]*
(0.1/0.3),274/272 (0.1/0.3), 198/196 (3/10), 141/139 (5/16),
134 (40), 120 (14), 111 (65), 91 (100) [PhCH,]; C,;H,;CINO
(287.11): caled. C 70.95, H 6.30, N 4.87; found: C 71.11,
H 6.52, N 4.90.

o
O)‘\/\T/\Q C47H1gN203
0N MW =298.13

3-(N-Benzyl-N-methylamino)-1-(4-nitrophenyl)propan-
1-one (10c): following the general procedure for the formation
of B-aminoketones, the reaction of benzylmethylamine
(288 mg, 2.38 mmol) and 3-(N,N-dimethylamino)-
1-(4-nitrophenyl)propan-1-one hydrochloride (616 mg,
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2.39 mmol) were dissolved in a mixture of 1,4-dioxane
(5 mL) and TEA (1 mL) afforded compound 10c¢ as
a yellow oil. Yield: 62% (440 mg). Data: FTIR (film)
viem 2950, 2844, 1696 (C=0), 1603, 1529 (NO,), 1348
(NO,); 'HNMR (400 MHz, CDCl,) 6 2.29 (s, 3H, NCH,),
2.89 (t, 2H, J 7.2 Hz, H-2), 3.21 (t, 2H, J 7.2 Hz, H-3),
3.56 (s, 2H, Bn-H), 7.24-7.30 (m, 5H, Ph-H), 8.06 (d,
2H, J 8.8 Hz, Ar-H), 8.30 (d, 2H, J 8.8 Hz, Ar-H) ppm;
3C NMR (100 MHz, CDCl,) 6 37.7 (CH,), 42.3 (NCH,),
52.1 (NCH,), 62.5 (PhCH,), 123.8 (CH), 127.1 (CH), 128.2
(CH), 128.9 (CH), 129.0 (CH), 138.6 (Cq), 141.3 (Cq),
150.2 (Cq), 197.9 (C=0) ppm; MS (70 eV, EI) m/z (%)
120 [M-178]* (100), 106 (4), 91 (66) [PhCH,], 65 (22);
C;H;N,0, (298.13): calcd. C 68.44, H 6.08, N 9.39; found:
C 68.60, H6.11, N 9.20.

(o]
N/\© C4gH2oCINO
C|/©)\/\) MW = 301.12

3-(N-Benzyl-N-ethylamino)-1-(4-chlorophenyl)propan-1-one
(10d): following the general procedure for the formation of
B-aminoketones, the reaction of benzylethylamine (302 mg,
2.24 mmol) and 1-(4-chlorophenyl)-3-(N,N-dimethylamino)
propan-1-one hydrochloride (555 mg, 2.25 mmol) were
dissolved in a mixture of 1,4-dioxane (5 mL) and TEA
(1 mL) afforded compound 10d as a yellow oil. Yield:
74% (498 mg). Data: FTIR (film) v/em™ 2969, 2873, 1684
(C=0), 1608, 1589; 'H NMR (400 MHz, CDCl,) 6 1.07
(t, 3H, J 7.0 Hz, CH,), 2.59 (q, 2H, J 7.0 Hz, NCH,), 2.94
(t, 2H, J 7.3 Hz, H-2), 3.08 (t, 2H, J 7.3 Hz, H-3), 3.63
(s, 2H, Bn-H), 7.22-7.32 (m, 5H, Ph-H), 7.39 (d, 2H,
J8.5Hz, Ar-H), 7.82 (d, 2H, J 8.5 Hz, Ar-H) ppm; *C NMR
(100MHz, CDCl,) 6 11.7 (CH,), 36.8 (CH,), 47.5 (NCH,),
48.5 (NCH,), 58.2 (PhCH,), 126.8 (CH), 128.1 (CH),
128.6 (CH), 128.7 (CH), 129.4 (CH), 135.2 (Cq), 139.2
(Cq), 139.4 (Cq), 198.4 (C=0) ppm; MS (70 eV, EI) m/z
(%) 304/302 [M+1]* (25/79), 274/272 (19/56), 212/210
(36/100), 168/166 (7/19), 141/139 (38/95), 113/111
(17/53), 91 (65) [PhCH,]; CH,,CINO (301.12): calcd.
C 71.63, H 6.68, N 4.64; found: C 71.87, H 6.55, N 4.80.

o
/@)‘\/\N/\Q C4gH23NO,
MeO ) MW = 297.17

3-(N-Benzyl-N-ethylamino)-1-(4-methoxyphenyl)propan-
1-one (10e): following the general procedure for the formation
of B-aminoketones, the reaction of benzylethylamine
(295 mg, 2.18 mmol) and 3-(N,N-dimethylamino)-
1-(4-methoxyphenyl)propan-1-one hydrochloride (535 mg,

2.20 mmol) were dissolved in a mixture of 1,4-dioxane
(5 mL) and TEA (1 mL) afforded compound 10e as a yellow
oil. Yield: 90% (584 mg). Data: FTIR (film) v/cm™' 2968,
2838, 1674 (C=0), 1601, 1170 and 1029 (C-0); 'H NMR
(400 MHz, CDC1,) 6 1.07 (t, 3H, J 7.0 Hz, CH,), 2.58 (q,
2H, J 7.0 Hz), 2.94 (t, 2H, J 7.8 Hz, H-2), 3.08 (t, 2H,
J 8.0 Hz, H-3), 3.64 (s, 2H, Bn-H), 3.87 (s, 3H, OCH,),
6.91 (d, 2H, J 8.8 Hz, Ar-H), 7.23 (td, 1H, J 7.0, 1.8 Hz,
Ph-H), 7.27-7.35 (m, 4H, Ph-H), 7.89 (d, 2H, J 8.8 Hz,
Ar-H) ppm; “C NMR (100 MHz, CDCl,) 6 11.8 (CH,),
36.4 (CH,), 47.5 (NCH,), 48.8 (NCH,), 55.4 (OCH,), 58.2
(PhCH,), 113.6 (CH), 126.8 (CH), 128.1 (CH), 128.8 (CH),
130.1 (Cq), 130.3 (CH), 139.6 (Cq), 163.3 (Cq), 198.4
(C=0) ppm; MS (70 eV, EI) m/z (%) 298 [M+1]* (100),
268 (20), 206 (18), 148 (29), 135 (11), 91 (11) [PhCH,];
C,,H,;NO,(297.17): caled. C 76.73,H7.80, N 4.71; found:
C76.42,H791,N 4.93.

Beasae

3-(N-Benzyl-N-(2-hydroxyethyl)amino)-1-(4-chlorophenyl)
propan-1-one (10f): following the general procedure
for the formation of B-aminoketones, the reaction
of benzylethanolamine (301 mg, 1.99 mmol) and
1-(4-chlorophenyl)-3-(N,N-dimethylamino)propan-1-one
hydrochloride (495 mg, 2.00 mmol) were dissolved in a
mixture of 1,4-dioxane (5 mL) and TEA (1 mL) afforded
compound 10f as a yellow oil. Yield: 65% (411 mg). Data:
FTIR (film) v/cm™! 3426 (O-H), 2955, 2811, 1683 (C=0),
1589; 'H NMR (400 MHz, CDCIL,) 6 2.42 (bs, 1H, OH),
2.70 (t, 2H, J 5.2 Hz, NCH,), 2.98 (t, 2H, J 6.6 Hz, H-2),
3.09 (t, 2H, J 6.6 Hz, H-3), 3.62 (t, 2H, J 5.2 Hz, OCH,),
3.66 (s, 2H, Bn-H), 7.20-7.29 (m, 5H, Ph-H), 7.40 (d,
2H, J 8.8 Hz, Ar-H), 7.80 (d, 2H, J 8.8 Hz, Ar-H) ppm;
13C NMR (100 MHz, CDCl,)  36.6 (CH,), 48.9 (NCH,),
56.0 (NCH,), 59.0 (PhCH, + OCH,), 127.2 (CH), 128.4
(CH), 128.8 (CH), 128.9 (CH), 129.4 (CH), 135.0 (Cq),
138.6 (Cq), 139.6 (Cq), 198.3 (C=0) ppm; MS (70 eV, EI)
m/z (%) 141/139 [M-178]* (5/14), 120 (57), 113/111 (3/11),
91 (100) [PhCH,]; C,H,,CINO, (317.12): calcd. C 68.03,
H 6.34, N 4.41; found: C 68.10, H 6.52, N 4.51.

©)‘\/\N/\© Cp3Hy3NO
©) MW = 329.18

3-(Dibenzylamino)-1-phenylpropan-1-one (10g): following
the general procedure for the formation of 3-aminoketones,
the reaction of dibenzylamine (321 mg, 1.63 mmol)

C1gH2CINO,
MW = 317.12
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and 3-(N,N-dimethylamino)-1-phenylpropan-1-one
hydrochloride (348 mg, 1.63 mmol) in a mixture of
1,4-dioxane (5 mL) and TEA (1 mL) afforded compound
10g as a colorless oil. Yield: 68% (365 mg). Data: FTIR
(film) v/cm™ 2927, 2849, 1682 (C=0), 1598; 'H NMR
(400 MHz, CDCl,) 6 2.98 (t,2H, J 7.3 Hz, H-2), 3.16 (t, 2H,
J 7.3 Hz, H-3), 3.67 (s, 4H, Bn-H), 7.25 (t, 2H, J 7.3 Hz),
7.32(t,4H, J 7.3 Hz, Ph-H), 7.37 (d, 4H, J 7.0 Hz, Ph-H),
7.42 (t,2H, J 7.6 Hz, Ph-H), 7.55 (t, 1H, J 7.3 Hz, Ph-H),
7.86 (d, 2H, J 7.3 Hz, Ph-H) ppm; *C NMR (100 MHz,
CDCl,) d 36.9 (CH,), 49.3 (NCH,), 58.5 (PhCH,), 126.9
(CH), 128.0 (CH), 128.2 (CH), 128.5 (CH), 128.7 (CH),
132.8 (CH), 136.8 (Cq), 139.4 (Cq), 199.6 (C=0) ppm; MS
(70 eV, EI) m/z (%) 238 [M-91]* (16), 210 (12), 118 (10),
105 (26), 91 (100) [PhCH,]; C,;H,;NO (329.18): caled.
C 83.85,H 7.04, N 4.25; found: C 83.93,H7.11, N 4.19.

o

/©)‘\/\N/\© Cy3H,,CINO
cl O) MW = 363.14

1-(4-Chlorophenyl)-3-(dibenzylamino)propan-1-one (10h):
following the general procedure for the formation of
B-aminoketones, the reaction of dibenzylamine (353 mg,
1.79 mmol) and 1-(4-chlorophenyl)-3-(N,N-dimethylamino)
propan-1-one hydrochloride (445 mg, 1.80 mmol) were
dissolved in a mixture of 1,4-dioxane (5 mL) and TEA
(1 mL) afforded compound 10h as a yellow oil. Yield:
77% (501 mg). Data: FTIR (film) v/cm™ 2939, 2851,
1683 (C=0), 1591; 'H NMR (400 MHz, CDCl,) 6 3.00
(t, 2H, J 7.3 Hz, H-2), 3.13 (t, 2H, J 7.3 Hz, H-3), 3.69 (s,
4H, Bn-H), 7.26-7.41 (m, 12H, Ph-H, Ar-H), 7.78 (d, 2H,
J 8.5 Hz, Ar-H) ppm; *C NMR (100 MHz, CDCl,) 6 36.9
(CH,), 49.2 (NCH,), 58.5 (PhCH,), 126.8 (CH), 128.1
(CH), 128.6 (2 x CH), 129.3 (CH), 135.0 (Cq), 139.1 (Cq),
139.2 (Cq), 198.1 (C=0) ppm; MS (70 eV, EI) m/z (%)
274/272 [M-91]* (10/30), 210 (26), 141/139 (10/33), 91
(100) [PhCH,]; C,;H,,CINO (363.14): calcd. C 75.92, H
6.09, N 3.85; found: C 75.73, H 6.21, N 3.90.

o
N
C24H25NO,
MeO’ MW = 359.19

3-(Dibenzylamino)-1-(4-methoxyphenyl)propan-1-one
(10i): following the general procedure for the formation
of B-aminoketones, the reaction of dibenzylamine
(306 mg, 1.55 mmol) and 3-(N,N-dimethylamino)-
1-(4-methoxyphenyl)propan-1-one hydrochloride (380 mg,
1.56 mmol) were dissolved in a mixture of 1,4-dioxane
(5 mL) and TEA (1 mL) afforded compound 10i as a yellow
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oil. Yield: 69% (385 mg). Data: FTIR (film) v/cm™! 2933,
2838, 1673 (C=0), 1600, 1171, 1112 and 1029 (C-0);
'HNMR (400 MHz, CDCl,) 0 2.97 (t, 2H, J 7.3 Hz, H-2),
3.12 (t, 2H, J 7.2 Hz, H-3), 3.67 (s, 4H, Bn-H), 3.86 (s,
3H, OCH,), 6.89 (d, 2H, J 8.8 Hz, Ar-H), 7.25 (t, 2H,
J 7.0 Hz, Ph-H), 7.32 (t, 4H, J 7.0 Hz, Ph-H), 7.38 (d,
4H, J 7.0 Hz, Ph-H), 7.84 (d, 2H, J 8.8 Hz, Ar-H) ppm;
C NMR (100 MHz, CDCl,) 6 36.5 (CH,), 49.4 (NCH,),
55.3 (OCH,), 58.4 (PhCH,), 113.6 (CH), 126.8 (CH),
128.1 (CH), 128.7 (CH), 129.9 (Cq), 130.2 (CH), 139.4
(Cq), 163.3 (Cq), 198.1 (C=0) ppm; MS (70 eV, EI) m/z
(%) 360 [M+1]* (8), 268 (100), 210 (23), 135 (6), 91 (11)
[PhCH,]; C,,H,NO, (359.19): calcd. C 80.19, H 7.01, N
3.90; found: C 80.01, H 7.13, N 3.74.

N OMe
C6H5CINO,
Cl OMe  mw =453.17

OMe

3-(N-(3,4,5-Trimethoxybenzyl)-N-benzylamino)-1-(4-chloro-
phenyl)propan-1-one (10j): following the general procedure
for the formation of B-aminoketones, the reaction of
N-(3,4,5-trimethoxybenzyl)(phenyl)methanamine (363 mg,
1.26 mmol) and 1-(4-chlorophenyl)-3-(N,N-dimethylamino)
propan-1-one hydrochloride (315 mg, 1.28 mmol) were
dissolved in a mixture of 1,4-dioxane (5 mL) and TEA
(1 mL) afforded compound 10j as a yellow oil. Yield:
79% (453 mg). Data: FTIR (film) v/cm™' 2937, 2835,
1671 (C=0), 1609, 1589, 1127 and 1093 (C-0O); 'H NMR
(400 MHz, CDCL,) 6 2.95 (t, 2H, J 7.0 Hz, H-2), 3.08 (t,
2H, J 7.1 Hz, H-3),3.57 (s, 2H, Bn-H), 3.60 (s, 2H, Bn-H),
3.81 (s, 3H, OCH,), 3.83 (s, 6H, OCH, x 2), 6.57 (s, 2H,
Ar-H), 7.21-7.30 (m, 5H, Ph-H), 7.36 (d, 2H, J 8.5 Hz, Ar-
H),7.74 (d, 2H, J 8.5 Hz, Ar-H) ppm; '*C NMR (100 MHz,
CDCl,) 4 36.9 (CH,), 49.5 (NCH,), 56.0 (OCH, x 2), 58.6
(PhCH,), 58.8 (PhCH,), 60.8 (OCH,), 105.4 (CH), 127.0
(CH), 128.2 (CH), 128.7 (CH), 128.8 (CH), 129.4 (CH),
135.1(Cq), 135.2 (Cq), 136.9 (Cq), 139.2 (Cq), 139.4 (Cq),
153.1 (Cq), 198.3 (C=0) ppm; MS (70 eV, EI) m/z (%)
456/454 [M+1]* (2/6), 364/362 (8/23), 181 (92), 139 (25),
91 (100) [PhCH,]; C,H,;CINO, (453.17): calcd. C 68.79,
H 6.22, N 3.09; found: C 68.75, H 6.11, N 3.21.

C27H31NOs
MW = 449.22

3-(N-(3,4,5-Trimethoxybenzyl)-N-benzylamino)-1-(4-methoxy-
phenyl)propan-1-one (10k): following the general procedure
for the formation of B-aminoketones, the reaction
of N-(3,4,5-trimethoxybenzyl)(phenyl)methanamine
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(321 mg, 1.12 mmol) and 3-(N,N-dimethylamino)-
1-(4-methoxyphenyl)propan-1-one hydrochloride (275 mg,
1.13 mmol) were dissolved in a mixture of 1,4-dioxane
(5 mL) and TEA (1 mL) afforded compound 10k as a yellow
oil. Yield: 62% (312 mg). Data: FTIR (film) v/cm™' 2928,
2842, 1681 (C=0), 1588, 1206, 1123 and 1093 (C-0O);
'H NMR (400 MHz, CDCL,) 6 2.98 (t, 2H, J 7.3 Hz, H-2),
3.09 (t,2H, J 7.3 Hz, H-3), 3.59 (s, 2H, Bn-H), 3.64 (s, 2H,
Bn-H), 3.83 (s, 3H, OCH,), 3.84 (s, 6H, OCH, x 2), 3.86
(s, 3H, OCH,), 6.60 (s, 2H, Ar-H), 6.88 (d, 2H, J 8.8 Hz,
Ar-H), 7.23 (td, 1H, J 7.0, 1.5 Hz, Ph-H), 7.28 (d, 2H,
J 6.3 Hz, Ph-H), 7.33 (t, 2H, J 7.0 Hz, Ph-H), 7.83 (d, 2H,
J 8.8 Hz, Ar-H) ppm; '*C NMR (100 MHz, CDCl,) 6 36.5
(CH,), 49.8 (NCH,), 55.4 (OCH,), 56.0 (OCH, x 2), 58.5
(PhCH,), 58.7 (PhCH,), 60.8 (OCH,), 105.4 (CH), 113.6
(CH), 126.9 (CH), 128.2 (CH), 128.7 (CH), 130.0 (Cq),
130.3 (CH), 135.3 (Cq), 136.8 (Cq), 139.3 (Cq), 153.0 (Cq),
163.4 (Cq), 198.1 (C=0) ppm; MS (70 eV, EI) m/z (%) 450
[M+1]* (4), 358 (41), 268 (55), 181 (100), 148 (13), 135
(50), 91 (55) [PhCH,]; C,,H;,NO, (449.22): caled. C 72.14,
H 6.95, N 3.12; found: C 72.30, H 6.73, N 3.30.

[o]
C43H47NO.
N 13H17NO>
©)‘\/\ /\0 MW =219.13

3-Morpholino-1-phenylpropan-1-one (10l): following the
general procedure for the formation of b-aminoketones,
the reaction of morpholine (309 mg, 3.55 mmol)
and 3-(N,N-dimethylamino)-1-phenylpropan-1-one
hydrochloride (755 mg, 3.54 mmol) in a mixture of
1,4-dioxane (5 mL) and TEA (1 mL) afforded compound
101 as a yellow oil. Yield: 63% (490 mg). Data: FTIR (film):
v =2955, 2855, 1683 (C=0), 1217, 1116 and 1070 (C-O);
'HNMR (400 MHz, CDCl,) 6 2.52 (t,4H, J 4.5 Hz, NCH,),
2.84(t,2H,J 7.3 Hz, H-2),3.19(t,2H, J 7.3 Hz, H-3), 3.72
(t,4H, J 4.6 Hz, OCH,), 7.47 (t, 2H, J 7.5 Hz, Ph-H), 7.57
(t, 1H, J 7.3 Hz, Ph-H), 7.96 (d, 2H, J 7.3 Hz, Ph-H) ppm;
BC NMR (100 MHz, CDCl,) 6 36.0 (CH,), 53.5 (NCH,),
53.7(NCH,), 66.9 (OCH,), 128.0 (CH), 128.6 (CH), 133.1
(CH), 136.9 (Cq), 198.9 (C=0) ppm; MS (70 eV, EI) m/z
(%) 132 [M-87]* (25), 105 (36), 100 (100); C,;H;NO,
(219.13): caled. C 71.21, H 7.81, N 6.39; found: C 71.10,
H7.94,N 6.15.

o
C43H46CINO,
N
/©)\/\ O MW = 253.09
cl o

1-(4-Chlorophenyl)-3-morpholinopropan-1-one (10m):
following the general procedure for the formation of
B-aminoketones, the reaction of morpholine (301 mg,
3.46 mmol) and 1-(4-chlorophenyl)-3-(V,N-dimethylamino)

propan-1-one hydrochloride (854 mg, 3.46 mmol) were
dissolved in a mixture of 1,4-dioxane (5 mL) and TEA
(1 mL) afforded compound 10m as a yellow oil. Yield:
53% (464 mg). Data: FTIR (film) v/cm™ 2958, 2834, 1682
(C=0), 1204, 1114 and 1013 (C-0); '"H NMR (400 MHz,
CDCl,) 4 2.50 (t,4H, J 4.5 Hz,NCH,), 2.81 (t, 2H, J 7.3 Hz,
H-2), 3.14 (t, 2H, J 7.3 Hz, H-3), 3.70 (t, 4H, J 4.6 Hz,
OCH,), 7.44 (d, 2H, J 8.5 Hz, Ar-H), 7.89 (d, 2H, J 8.5 Hz,
Ar-H) ppm; *C NMR (100 MHz, CDCL,) 6 36.0 (CH,),
53.4 (NCH,), 53.7 (NCH,), 66.9 (OCH,), 128.9 (CH),
129.4 (CH), 135.1 (Cq), 139.5 (Cq), 197.7 (C=0) ppm;
MS (70 eV, EI) m/z (%) 168/166 [M-87]* (5/15), 141/139
(20/63), 100 (100), 75 (25); C,;H,(CINO, (253.09): calcd.
C 61.54, H 6.36, N 5.52; found: C 61.71, H 6.50, N 5.30.

(o]
N C15H21NO,
\0 MW = 247.16

1-(4-methoxyphenyl)-3-(piperidin-1-yl)propan-1-one (10n):
following the general procedure for the formation of
B-aminoketones, the reaction of piperidine (298 mg,
3.51 mmol) and 3-(N,N-dimethylamino)-1-(4-methoxy-
phenyl)propan-1-one hydrochloride (852 mg, 3.51 mmol)
were dissolved in a mixture of 1,4-dioxane (5 mL) and
TEA (1 mL) afforded compound 10n as a yellow solid.
Yield: 72% (624 mg). Mp 204-205 °C. Data: FTIR (KBr):
vicm 2953, 2842, 1669 (C=0), 1601, 1178 and 1026
(C-0); ' HNMR (400 MHz, CDCl,) 6 1.47-1.52 (m, 2H),
1.68-1.74 (m, 4H), 2.59-2.63 (m, 4H, NCH,), 2.94 (t, 2H,
J 7.4 Hz, H-2), 3.30 (t, 2H, J 7.3 Hz, H-3), 3.86 (s, 3H,
OCH,), 6.92 (d, 2H, J 8.8 Hz, Ar-H), 7.95 (d, 2H, J 8.8 Hz,
Ar-H) ppm; *C NMR (100 MHz, CDCl,) 6 23.6 (CH,),
25.1 (CH,), 35.2 (CH,), 53.6 (NCH,), 54.3 (NCH,), 55.4
(OCH,), 113.7 (CH), 129.6 (Cq), 130.4 (CH), 163.6 (Cq),
197.0 (C=0) ppm; MS (70 eV, EI) m/z (%) 247 [M]* (2),
162 (29), 135 (100), 98 (39); C,;H,,NO, (247.16): calcd.
C 72.84, H 8.56, N 5.66; found: C 72.93, H 8.62, N 5.51.

I \/Y@
N
0 C1H2¢NO
MW = 303.16

3-(N-Methyl-N-((naphthalen-5-yl)methyl)amino)-1-phenyl-
propan-1-one (100): following the general procedure
for the formation of B-aminoketones, the reaction of
N-methyl(naphthalen-5-yl)methanamine (309 mg,
1.81 mmol) and 3-(N,N-dimethylamino)-1-phenylpropan-
1-one hydrochloride (390 mg, 1.83 mmol) in a mixture of
1,4-dioxane (5 mL) and TEA (1 mL) afforded compound
100 as a yellow solid. Yield: 89% (488 mg). Mp 85-86 °C.
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Data: FTIR (KBr) v/iem! 2946, 2844, 1683 (C=0), 1596;
'H NMR (400 MHz, CDCl,) 6 2.31 (s, 3H, NCH,), 3.01
(t, 2H, J 7.3 Hz, H-2), 3.22 (t, 2H, J 7.3 Hz, H-3), 3.98
(s, 2H), 7.37-7.45 (m, 4H, Ph-H, Naph-H), 7.47-7.50 (m,
2H, Naph-H), 7.54 (t, 1H, J 7.3 Hz, Ph-H), 7.78 (d, 1H,
J 7.5 Hz, Naph-H), 7.83-7.86 (m, 1H, Naph-H), 7.91 (d,
2H, J 7.3 Hz, Ph-H), 8.25-8.28 (m, 1H, Naph-H) ppm;
BC NMR (100 MHz, CDCl,) 6 36.8 (CH,), 42.2 (NCH,),
53.0 (NCH,), 61.0 (PhCH,), 124.6 (CH), 125.0 (CH),
125.5 (CH), 125.8 (CH), 127.3 (CH), 127.9 (CH), 128.0
(CH), 128.3 (CH), 128.5 (CH), 132.4 (Cq), 132.9 (CH),
133.8 (Cq), 134.6 (Cq), 136.9 (Cq), 199.5 (C=0) ppm; MS
(70 eV, ED) m/z (%) 303 [M]* (2), 170 (21), 141 (100), 105
(34), 77 (27); C,,H,,NO (303.16): caled. C 83.13, H 6.98,
N 4.62; found: C 83.21, H 6.89, N 4.50.

Characterization data for g-aminoalcohols 11 and Naftifine®

OH
@)\/\T/\Q C47HzsNO
MW = 255.16

(£)-3-(N-Benzyl-N-methylamino)-1-phenylpropan-1-ol
(11a): following the approach B for the formation of
y-aminoalcohols, the reaction of B-aminoketone 10a
(293 mg, 1.16 mmol) and sodium borohydride (78 mg,
2.06 mmol) in 5 mL of methanol afforded compound 11a as
ayellow oil. Yield: 82% (242 mg). Data: FTIR (film) v/cm!
3400 (O-H), 2923, 2849, 1066 and 1026 (C-0O); 'H NMR
(400 MHz, CDCl,) 6 1.87-1.96 (m, 2H, H-2), 2.31 (s, 3H,
NCH,), 2.64 (ddd, 1H, J 12.6, 4.4, 4.4 Hz, H-3a), 2.86
(ddd, 1H,J 12.7,9.1, 3.9 Hz, H-3b), 3.52 (d, 1H, J 12.8 Hz,
Bn-H), 3.69 (d, 1H, J 12.8 Hz, Bn-H), 4.95 (dd, 1H, J 7.6,
4.0Hz, CH-0),7.27 (t, 1H, J 7.2 Hz, Ph-H), 7.32-7.42 (m,
9H, Ph-H) ppm, OH is absent; '*C NMR (100 MHz, CDCL,)
0 34.4 (CH,), 41.7 (NCH,), 56.4 (NCH,), 62.7 (PhCH,),
75.6 (CH-0), 125.5 (CH), 126.8 (CH), 127.3 (CH), 128.1
(CH), 128.4 (CH), 129.2 (CH), 137.7 (Cq), 144.9 (Cq) ppm;
MS (70 eV, EI) m/z (%) 255 [M]* (3), 134 (56), 121 (7),
91 (100) [PhCH,]; C,;H,,NO (255.16): calcd. C 79.96, H
8.29, N 5.49; found: C 79.73, H 8.18, N 5.60.

OH
N C17H30CINO
I MW = 289.1
cl

(%)-3-(N-Benzyl-N-methylamino)-1-(4-chlorophenyl)propan-
1-ol (11b): following the approach B for the formation
of y-aminoalcohols, the reaction of B-aminoketone 10b
(299 mg, 1.04 mmol) and sodium borohydride (75 mg,
1.98 mmol) in 5 mL of methanol afforded compound 11b
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as a colorless oil. Yield: 96% (289 mg). Data: FTIR (film)
v/em! 3402 (O-H), 2925, 2846, 1086 and 1014 (C-0);
'H NMR (400 MHz, CDCl,) 6 1.82-1.87 (m, 2H, H-2),
2.28 (s, 3H, NCH,), 2.60 (ddd, 1H, J 12.6, 4.4, 4.4 Hz,
H-3a), 2.82 (ddd, 1H, J 13.1, 6.7, 6.7 Hz, H-3b), 3.49 (d,
1H, J 12.8 Hz, Bn-H), 3.65 (d, 1H, J 12.8 Hz, Bn-H), 4.88
(dd, 1H, J 5.8, 5.8 Hz, CH-0), 7.27-2.37 (m, 9H, Ph-H,
Ar-H) ppm, OH is absent; '*C NMR (100 MHz, CDCl,) 8
34.4(CH,),41.8 (NCH,), 56.2 (NCH,), 62.8 (PhCH,), 75.1
(CH-0), 126.9 (CH), 127.5 (CH), 128.2 (CH), 128.5 (CH),
129.2 (CH), 132.4 (Cq), 137.6 (Cq), 143.5 (Cq) ppm; MS
(70 eV, EI) m/z (%) 291/289 [M]* (0.6/1.8), 134 (28), 120
(8), 105 (2),91 (100) [PhCH,]; C,,H,,CINO (289.12): calcd.
C 70.46, H 6.96, N 4.83; found: C 70.31, H 6.79, N 4.79.

OH
/©)\/\T/\© C47H20N,03
MW = 300.15
O,N

(z)-3-(N-Benzyl-N-methylamino)-1-(4-nitrophenyl)propan-
1-ol (11c): following the approach B for the formation
of y-aminoalcohols, the reaction of B-aminoketone 10c¢
(287 mg, 0.96 mmol) and sodium borohydride (68 mg,
1.80 mmol) in 5 mL of methanol afforded compound 11¢
as a yellow oil. Yield: 57% (165 mg). Data: FTIR (film)
v/em™ 3382 (O-H), 2922, 2846, 1602, 1526 (NO,), 1349
(NO,), 1081 and 1043 (C-0O); '"HNMR (400 MHz, CDCl,)
0 1.79-1.94 (m, 2H, H-2), 2.31 (s, 3H, NCH,), 2.61 (ddd,
1H, J 12.7,5.5, 3.2 Hz, H-3a), 2.84 (ddd, 1H, J 12.8, 9.8,
3.1 Hz, H-3b), 3.51 (d, 1H, J 12.8 Hz, Bn-H), 3.64 (d, 1H,
J 12.8 Hz, Bn-H), 5.00 (dd, 1H, J 8.2, 3.4 Hz, CH-0),
7.32-7.39 (m, 5H, Ph-H), 7.49 (d, 2H, J 8.8 Hz, Ar-H),
8.16 (d, 2H, J 8.8 Hz, Ar-H) ppm, OH is absent; *C NMR
(100 MHz, CDCl,) 6 34.0 (CH,), 41.8 (NCH,), 56.0
(NCH,), 62.8 (PhCH,), 75.0 (CH-0), 123.4 (CH), 126.2
(CH), 127.6 (CH), 128.6 (CH), 129.2 (CH), 137.3 (Cq),
146.8 (Cq), 152.4 (Cq) ppm; MS (70 eV, EI) m/z (%) 300
[M]* (6), 134 (61), 91 (100) [PhCH,], 65 (10); C,;H,,N,O,
(300.15): calcd. C 67.98, H6.71, N 9.33; found: C 67.69,
H 6.69, N 9.51.

OH
/@)\/\N/\Q C4gH22CINO
MW = 303.14
ci J

(%)-3-(N-Benzyl-N-ethylamino)-1-(4-chlorophenyl)propan-
1-ol (11d): following the approach B for the formation
of y-aminoalcohols, the reaction of B-aminoketone 10d
(305 mg, 1.01 mmol) and sodium borohydride (74 mg,
1.96 mmol) in 5 mL of methanol afforded compound 11d
as a yellow oil. Yield: 83% (255 mg). Data: FTIR (film)
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v/em' 3218 (O-H), 2970, 2826, 1599, 1090, 1058 and
1014 (C-0); 'H NMR (400 MHz, CDCL,) 6 1.15 (t, 3H,
J 7.0 Hz, CH,), 1.77-1.87 (m, 2H, H-2a, H-2b), 2.44-2.53
(m, 1H),2.64 (ddd, 1H, J 12.9,4.9, 3.5 Hz, H-3a), 2.68-2.77
(m, 1H), 2.85 (ddd, 1H, J 13.0, 9.4, 3.1 Hz, H-3b), 3.43 (d,
1H, J 13.3 Hz, Bn-H), 3.84 (d, 1H, J 13.3 Hz, Bn-H), 4.82
(dd, 1H, J 8.2, 3.6 Hz, CH-0), 7.22-7.42 (m, 9H, Ph-H,
Ar-H) ppm, OH is absent; *C NMR (100 MHz, CDCl,)
0 11.2 (CH,), 34.4 (CH,), 47.0 (NCH,), 52.3 (NCH,), 58.3
(PhCH,), 75.0 (CH-0), 126.9 (CH), 127.4 (CH), 128.2
(CH), 128.5 (CH), 129.3 (CH), 132.3 (Cq), 137.8 (Cq),
143.5 (Cq) ppm; MS (70 eV, EI) m/z (%) 306/304 [M+1]*
(2/6), 148 (79), 134 (11), 91 (100) [PhCH,]; C,H,,CINO
(303.14): caled. C 71.16, H 7.30, N 4.61; found: C 71.01,
H 7.15, N 4.60.

OH
O)\/j/\Q C19H,5NO,
MeO MW = 299.19

(x)-3-(N-Benzyl-N-ethylamino)-1-(4-methoxyphenyl)
propan-1-ol (11e): following the approach B for the formation
of y-aminoalcohols, the reaction of B-aminoketone 10e
(289 mg, 0.97 mmol) and sodium borohydride (70 mg,
1.85 mmol) in 5 mL of methanol afforded compound 11e
as a yellow oil. Yield: 89% (259 mg). Data: FTIR (film)
v/iem! 3223 (O-H), 2934, 2833, 1172, 1058 and 1036
(C-0); 'HNMR (400 MHz, CDCl,) 0 1.14 (t, 3H,J 7.0 Hz,
CH,), 1.75-1.82 (m, 1H, H-2a), 1.86-1.96 (m, 1H, H-2b),
2.43-2.52 (m, 1H), 2.65 (ddd, 1H, J 12.9,4.9, 3.5 Hz, H-3a),
2.69-2.78 (m, 1H), 2.85 (ddd, 1H, J 13.2, 10.2, 3.1 Hz,
H-3b), 3.42 (d, 1H, J 13.3 Hz, Bn-H), 3.81 (s, 3H, OCH,),
3.86 (d, 1H,J 13.1 Hz, Bn-H), 4.81 (dd, 1H, J 8.8, 2.8 Hz,
CH-0), 5.42 (bs, 1H, OH), 6.87 (d, 2H, J 8.5 Hz, Ar-H),
7.27(d,2H, J 8.5 Hz, Ar-H), 7.30-7.38 (m, 5H, Ph-H) ppm;
3C NMR (100 MHz, CDCL,) é 11.5 (CH,), 34.6 (CH,),
46.9 (NCH,), 52.4 (NCH,), 55.1 (OCH,), 58.2 (PhCH,),
75.1 (CH-0), 113.5 (CH), 126.6 (CH), 127.2 (CH), 128.4
(CH), 129.2 (CH), 137.2 (Cq), 137.9 (Cq), 158.4 (Cq)
ppm; MS (70 eV, EI) m/z (%) 299 [M]* (47), 148 (100),
134 (47), 120 (18), 109 (19), 91 (35) [PhCH,]; C,,H,;NO,
(299.19): caled. C 76.22, H 8.42, N 4.68; found: C 76.30,
H8.21, N 4.76.

OH
/©)\/\N/\© C4gH22CINO,
¢l H MW = 319.13
OH

(£)-3-(N-Benzyl-N-(2-hydroxyethyl)amino)-1-(4-chloro-
phenyl) propan-1-ol (11f): following the approach B
for the formation of y-aminoalcohols, the reaction of

B-aminoketone 10f (296 mg, 0.93 mmol) and sodium
borohydride (68 mg, 1.80 mmol) in 5 mL of methanol
afforded compound 11f as a colorless oil. Yield: 61%
(182 mg). Data: FTIR (film) v/cm™' 3409 (O-H), 2948,
2826, 1598, 1086 and 1014 (C-0); 'H NMR (400 MHz,
CDCl,) 6 1.89-1.91 (m, 2H, H-2), 2.67-2.85 (m, 4H, NCH,,
H-3a, H-3b), 3.13 (bs, 1H, OH), 3.64 (d, 1H, J 13.6 Hz,
Bn-H), 3.68-3.71 (m, 2H, OCH,), 3.78 (d, 1H, J 13.2 Hz,
Bn-H), 4.81 (dd, 1H, J 6.8, 6.8 Hz, CH-0), 7.24-7.35 (m,
9H, Ph-H, Ar-H) ppm, OH is absent; '*C NMR (100 MHz,
CDCl,) 6 36.0 (CH,), 52.7 (NCH,), 56.7 (NCH,), 59.9
(PhCH,), 60.2 (OCH,), 73.7 (CH-0), 127.1 (CH), 127.5
(CH), 128.5 (CH), 128.6 (CH), 129.2 (CH), 133.1 (Cq),
138.5 (Cq), 143.6 (Cq) ppm; MS (70 eV, EI) m/z (%)
290/288 [M-31]* (5/15), 164 (6), 134 (38), 91 (100)
[PhCH,]; C,H,,CINO, (319.13): caled. C 67.60, H 6.93,
N 4.38; found: C 67.79, H 6.70, N 4.51.

OH
©)\/\N/\© Ca3HsNO
©) MW = 331.19

(£)-3-(Dibenzylamino)-1-phenylpropan-1-ol (11g): following
the approach B for the formation of y-aminoalcohols, the
reaction of B-aminoketone 10g (279 mg, 0.85 mmol)
and sodium borohydride (63 mg, 1.66 mmol) in 5 mL of
methanol afforded compound 11g as a colorless oil. Yield:
85% (239 mg). Data: FTIR (film) v/em™ 3396 (O-H),
2943, 2827, 1603, 1129, 1059 and 1031 (C-0O); '"H NMR
(400 MHz, CDCL,) 6 1.83-1.90 (m, 1H, H-2a), 1.94-2.04
(m, 1H, H-2b), 2.67 (ddd, 1H, J 13.0, 5.4, 3.4 Hz, H-3a),
2.88 (ddd, 1H, J 13.0, 10.0, 3.2 Hz, H-3b), 3.44 (d, 2H,
J 13.1 Hz, Bn-H), 3.88 (d, 2H, J 13.1 Hz, Bn-H), 4.75 (dd,
1H, J 8.8, 2.8 Hz, CH-0), 6.32 (bs, 1H, OH), 7.23-7.41
(m, 15H, Ph-H) ppm; *C NMR (100 MHz, CDCl,) 6 34.8
(CH,), 52.3 (NCH,), 58.5 (PhCH,), 75.2 (CH-0), 125.5
(CH), 126.8 (CH), 127.4 (CH), 128.1 (CH), 128.5 (CH),
129.4 (CH), 137.8 (Cq), 144.7 (Cq) ppm; MS (70 eV, EI)
m/z (%) 331 [M]* (6), 240 (6), 210 (64), 181 (5), 120 (9),
91 (100) [PhCH,]; C,;H,;NO (331.19): calcd. C 83.34, H
7.60, N 4.23; found: C 83.20, H 7.72, N 4.19.

OH
/@)\/\N/\Q C,3H24CINO
cl ©) MW = 365.15

(x)-1-(4-Chlorophenyl)-3-(dibenzylamino)propan-1-ol
(11h): following the approach B for the formation of
v-aminoalcohols, the reaction of B-aminoketone 10h
(311 mg, 0.86 mmol) and sodium borohydride (60 mg,
1.59 mmol) in 5 mL of methanol afforded compound 11h



Vol. 24, No. 9, 2013

as a yellow oil. Yield: 92% (288 mg). Data: FTIR (film)
vicm™! 3243 (O-H), 2934, 2825, 1599, 1089, 1074 and
1013 (C-0); 'H NMR (400 MHz, CDCl,) 6 1.83-1.92
(m, 2H, H-2a, H-2b), 2.66 (ddd, 1H, J 12.9, 5.6, 3.5 Hz,
H-3a), 2.84 (ddd, 1H, J 13.1, 9.1, 3.9 Hz, H-3b), 3.45 (d,
2H, J 13.1 Hz, Bn-H), 3.82 (d, 2H, J 13.1 Hz, Bn-H), 4.71
(dd, 1H, J 8.0, 3.5 Hz, CH-0), 6.46 (bs, 1H, OH), 7.15 (d,
2H, J8.5Hz,Ar-H), 7.24 (d, 2H, J 8.3 Hz, Ar-H), 7.30-7.42
(m, 10H, Ph-H) ppm; *C NMR (100 MHz, CDCL,) 6 34.6
(CH,), 52.0 (NCH,), 58.6 (PhCH,), 74.5 (CH-O), 126.9
(CH), 127.4 (CH), 128.2 (CH), 128.5 (CH), 129.4 (CH),
132.3 (Cq), 137.7 (Cq), 143.2 (Cq) ppm; MS (70 eV, EI)
m/z (%) 367/365 [M]* (8/23),276/274 (10/32), 210 (100),
120 (49), 91 (48) [PhCH,]; C,,H,,CINO (365.15): calcd.
C 75.50,H 6.61, N 3.83; found: C 75.31, H 6.82, N 3.60.

OH
N
C24H27NO,
MeO MW = 361.20

(x)-3-(Dibenzylamino)-1-(4-methoxyphenyl)propan-1-ol
(11i): following the approach B for the formation of
v-aminoalcohols, the reaction of B-aminoketone 10i
(290 mg, 0.81 mmol) and sodium borohydride (59 mg,
1.56 mmol) in 5 mL of methanol afforded compound 11i
as a yellow oil. Yield: 93% (271 mg). Data: FTIR (film)
v/iem' 3275 (O-H), 2942, 2832, 1611, 1176, 1075 and
1034 (C-0); '"H NMR (400 MHz, CDCl,) 6 1.81-1.86 (m,
1H, H-2a), 1.95-2.03 (m, 1H, H-2b), 2.64-2.68 (m, 1H,
H-3a), 2.87 (m, 1H, H-3b), 3.43 (d, 2H, J 13.1 Hz, Bn-H),
3.81 (s, 3H, OCH,), 3.88 (d, 2H, J 13.1 Hz, Bn-H), 4.72
(dd, 1H, J 8.3, 2.7 Hz, CH-0), 6.06 (bs, 1H, OH), 6.85 (d,
2H, J 8.3 Hz, Ar-H), 7.20 (d, 2H, J 8.3 Hz, Ar-H), 7.33-
7.43 (m, 10H, Ph-H) ppm; “C NMR (100 MHz, CDCL,)
0 34.8 (CH,), 52.2 (NCH,), 55.1 (OCH,), 58.5 (PhCH,),
74.7 (CH-0), 113.4 (CH), 126.6 (CH), 127.3 (CH), 128.4
(CH), 129.3 (CH), 136.9 (Cq), 137.8 (Cq), 158.4 (Cq)
ppm; MS (70 eV, EI) m/z (%) 361 [M*] (78), 270 (11),
252(26),211(23),210(100), 91 (24) [PhCH,]; C, H,,NO,
(361.20): caled. C 79.74, H 7.53, N 3.87; found: C 79.61,
H 7.60, N 3.71.

OH
N OMe
C,6H30CINO,
Cl OMe  Mmw =455.19
OMe

(£)-3-(N-(3,4,5-Trimethoxybenzyl)-N-benzylamino)-
1-(4-chlorophenyl)propan-1-ol (11j): following the approach
B for the formation of y-aminoalcohols, the reaction of
B-aminoketone 10J (300 mg, 0.66 mmol) and sodium
borohydride (48 mg, 1.27 mmol) in 5 mL of methanol
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afforded compound 11J as a yellow oil. Yield: 91%
(274 mg). Data: FTIR (film) v/icm™' 3247 (O-H), 2929,
2837, 1591, 1126 and 1010 (C-0); '"H NMR (400 MHz,
CDCl,) 6 1.80-1.97 (m, 2H, H-2a, H-2b), 2.64 (ddd, 1H,
J 13.1, 9.3, 3.3 Hz, H-3a), 2.86 (ddd, 1H, J 13.0, 9.8,
3.3 Hz, H-3b), 3.33 (d, 1H, J 13.3 Hz, Bn-H), 3.42 (d, 1H,
J13.3Hz,Bn-H), 3.78 (d, 1H, J 13.1 Hz, Bn-H), 3.85-3.89
(m, 10H, OCH, x 3, Bn-H), 4.73 (dd, 1H, J 8.6, 2.8 Hz,
CH-0), 6.38 (bs, 1H, OH), 6.60 (s, 2H, Ar-H), 7.17 (d, 2H,
J 8.5 Hz, Ar-H), 7.24 (d, 2H, J 8.5 Hz, Ar-H), 7.30-7.39
(m, 5H, Ph-H) ppm; *C NMR (100 MHz, CDCl,) J 34.8
(CH,), 52.4 (NCH,), 56.2 (OCH, x 2), 58.8 (PhCH,), 59.1
(PhCH,), 60.9 (OCH,), 74.8 (CH-0), 106.0 (CH), 126.9
(CH), 127.5 (CH), 128.3 (CH), 128.6 (CH), 129.4 (CH),
132.5 (Cq), 133.6 (Cq), 137.2 (Cq), 137.6 (Cq), 143.2
(Cq), 153.3 (Cq) ppm; MS (70 eV, EI) m/z (%) 457/455
[M]* (2/6), 276/274 (3/10), 181 (100), 120 (24), 91 (24)
[PhCH,]; C,iH,,CINO, (455.19): calcd. C 68.49, H 6.63,
N 3.07; found: C 68.60, H 6.41, N 3.13.

N OMe
C27H33NOs5
MeO ©) OMe MW =451.24

(x£)-3-(N-(3,4,5-Trimethoxybenzyl)-N-benzylamino)-
1-(4-methoxyphenyl)propan-1-ol (11k): following the
approach B for the formation of y-aminoalcohols, the
reaction of B-aminoketone 10k (291 mg, 0.65 mmol)
and sodium borohydride (45 mg, 1.19 mmol) in 5 mL of
methanol afforded compound 11k as a yellow oil. Yield:
67% (196 mg). Data: FTIR (film) v/em™! 3259 (O-H), 2937,
2836, 1591, 1174, 1128, 1034 and 1009 (C-0O); 'H NMR
(400 MHz, CDCl,) 6 1.73-1.83 (m, 1H, H-2a), 1.93-2.03
(m, 1H, H-2b), 2.62 (ddd, 1H, J 13.0, 4.8, 3.8 Hz, H-3a),
2.87 (ddd, 1H, J 13.1, 10.3, 3.1 Hz, H-3b), 3.29 (d, 1H,
J 13.3 Hz, Bn-H), 3.40 (d, 1H, J 13.3 Hz, Bn-H), 3.79 (s,
3H, OCH,), 3.82 (d, 1H, J 13.1 Hz, Bn-H), 3.86 (s, 3H,
OCH,), 3.88 (s, 6H, OCH, x 2), 3.92 (d, 1H, J 13.1 Hz,
Bn-H), 4.71 (dd, 1H, J 9.2, 2.8 Hz, CH-0), 6.22 (bs, 1H,
OH), 6.61 (s, 2H, Ar-H), 6.83 (d, 2H, J 8.5 Hz, Ar-H), 7.19
(d, 2H, J 8.5 Hz, Ar-H), 7.28-7.40 (m, 5H, Ph-H) ppm;
13C NMR (100 MHz, CDCl,) 6 35.0 (CH,), 52.6 (NCH,),
55.2(0OCH,), 56.1 (OCH, x 2), 58.7 (PhCH,), 59.0 (PhCH,),
60.8 (OCH,), 75.0 (CH-0), 105.9 (CH), 113.6 (CH), 126.7
(CH), 127.4 (CH), 128.5 (CH), 129.4 (CH), 133.8 (Cq),
136.9 (Cq), 137.1 (Cq), 137.8 (Cq), 153.2 (Cq), 158.6 (Cq)
ppm; MS (70 eV, EI) m/z (%) 451 [M]* (16), 300 (10), 270
(20), 252 (14), 210 (40), 181 (100), 137 (39), 120 (56), 91
(72) [PhCH,]; C,;H,;NO, (451.24): caled. C 71.82,H7.37,
N 3.10; found: C 71.89, H 7.50, N 3.33.
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OH
N Cy3H1gNO,
K/O MW = 221.14

(£)-3-Morpholino-1-phenylpropan-1-ol (11l): following
the approach B for the formation of y-aminoalcohols,
the reaction of B-aminoketone 101 (279 mg, 1.27 mmol)
and sodium borohydride (94 mg, 2.48 mmol) in 5 mL of
methanol afforded compound 111 as a colorless oil. Yield:
72% (203 mg). Data: FTIR (film) v/em™' 3413 (O-H), 2953,
2854, 1604, 1203, 1116, 1090 and 1029 (C-0O); 'H NMR
(400 MHz, CDCl,) 6 1.88 (q, 2H, J 5.8 Hz, H-2), 2.48-2.70
(m, 6H, H-3,NCH,), 3.75 (t,4H, J 4.6 Hz, OCH,), 4.94 (dd,
1H, J 5.8, 5.8 Hz, CH-0), 7.25 (td, 1H, J 6.9, 2.1 Hz, Ph-
H), 7.32-7.39 (m, 4H, Ph-H) ppm, OH is absent; *C NMR
(100 MHz, CDCl,) 6 33.4 (CH,), 53.6 (NCH,), 57.4 (NCH,),
66.9 (OCH,), 75.4 (CH-0), 125.4 (CH), 126.9 (CH), 128.2
(CH), 144.6 (Cq) ppm; MS (70 eV, EI) m/z (%) 221 [M]* (15),
104 (38), 100 (100); C,;H,(NO, (221.14): calcd. C 70.56, H
8.65, N 6.33; found: C 70.61, H 8.40, N 6.50.

OH
N/\ C13H15CINO,
MW = 255.10
CI/@)\/\ I\/o

(x)-1-(4-Chlorophenyl)-3-morpholinopropan-1-ol
(11m): following the approach B for the formation of
v-aminoalcohols, the reaction of B-aminoketone 10m
(306 mg, 1.21 mmol) and sodium borohydride (89 mg,
2.35 mmol) in 5 mL of methanol afforded compound 11m
as a yellow oil. Yield: 89% (275 mg). Data: FTIR (film)
v/iem! 3428 (O-H), 2957, 2818, 1597, 1119, 1086, 1030
and 1011 (C-0); '"H NMR (400 MHz, CDCl,) 6 1.80-1.85
(m, 2H, H-2), 2.47-2.71 (m, 6H), 3.75 (t, 4H, J 4.5 Hz,
OCH,), 4.91 (dd, 1H, J 5.7, 5.7 Hz, CH-0), 7.26-7.33 (m,
4H, Ar-H) ppm, OH is absent; *C NMR (100 MHz, CDCl,)
033.3(CH,), 53.6 (NCH,), 57.5 (NCH,), 66.8 (OCH,), 74.9
(CH-0), 126.8 (CH), 128.3 (CH), 132.5 (Cq), 143.2 (Cq)
ppm; MS (70 eV, EI) m/z (%) 257/255 [M]* (2/8), 140/138
(4/13), 100 (100), 77 (19); C,;H,,CINO, (255.10): calcd.
C 61.05,H 7.09, N 5.48; found: C 61.16, H7.21, N 5.59.

I \/\/@
N
OH C21Hz3NO
MW = 305.18

(x)-3-(N-Methyl-N-((naphthalen-5-yl)methyl)amino)-
1-phenylpropan-1-ol (110): following the approach B
for the formation of y—aminoalcohols, the reaction of
B-aminoketone 100 (336 mg, 1.11 mmol) and sodium
borohydride (80 mg, 2.11 mmol) in 5 mL of methanol
afforded compound 110 as a yellow solid. Yield: 98%
(332 mg), mp 76-77 °C. Data: FTIR (KBr) v/cm' 3374

(O-H), 2949, 2843, 1598, 1129, 1047 and 1024 (C-0);
'H NMR (400 MHz, CDCl,) ¢ 1.89-1.98 (m, 2H, H-2a,
H-2b), 2.40 (s, 3H, NCH,), 2.70 (ddd, 1H, J 12.5, 5.7,
4.0 Hz, H-3a), 2.85 (ddd, 1H, J 12.6, 8.4, 4.4 Hz, H-3b),
3.94 (d, 1H, J 13.1 Hz), 4.03 (d, 1H, J 13.1 Hz), 4.83
(dd, 1H, J 7.0, 4.3 Hz, CH-0), 7.18-7.28 (m, 5H, Ph-H,
Naph-H), 7.45-7.47 (m, 2H, Ph-H, Naph-H), 7.55 (td, 1H,
J7.4,1.0Hz, Naph-H), 7.63 (td, 1H, J 7.6, 1.2 Hz, Naph-H),
7.85-7.88 (m, 1H, Naph-H), 7.92 (d, 1H, J 8.3 Hz, Naph-H),
8.24 (d, 1H, J 8.3 Hz, Naph-H) ppm, OH is absent;
C NMR (100 MHz, CDCl,) 6 34.6 (CH,), 42.1 (NCH,),
56.2 (NCH,), 61.1 (NaphCH,), 75.2 (CH-0), 124.0 (CH),
125.1 (CH), 125.4 (CH), 125.8 (CH), 126.3 (CH), 126.7
(CH), 127.9 (CH), 128.0 (CH), 128.3 (CH), 128.6 (CH),
132.3 (Cq), 133.5 (Cq), 133.9 (Cq), 144.8 (Cq) ppm; MS
(70 eV, EI) m/z (%) 287 [M-18]* (23), 196 (30), 141 (100),
115 (49), 91 (14) [PhCH,]; C,H,;NO (305.18): calcd. C
82.58, H 7.59, N 4.59; found: C 82.45, H 7.38, N 4.67.

Y

C21HxN
MW = 287.17

(E)-N-methyl-N-((naphthalen-5-yl)methyl)-3-phenylprop-
2-en-1-amine: a solution of y-aminoalcohol 110 (200 mg)
in 5 mol L'! HCI (5 mL) afforded Naftifine® as a yellow
oil. Yield: 86% (162 mg). Data: FTIR (film) v/cm™' 2943,
2835, 1596, 1589 cm™'. The NMR signals corresponding
to the Naftifine® obtained by Lipshutz et al." are given
in square brackets, which are compared with the signals
assigned to the product obtained by us. 'H NMR (400 MHz,
CDCl,) 6 2.34 (s, 3H, NCH,) [2.29 (s, 3H)], 3.34 (d, 2H,
J 6.0 Hz, H-1) [3.29 (d, 2H, J 6.4 Hz)], 4.01 (s, 2H) [3.96
(s, 2H)], 6.43 (dt, 1H, J 15.6, 6.4 Hz, H-2) [6.38 (dt, 1H,
J 16.0, 6.4 Hz)], 6.63 (d, 1H, J 15.6 Hz, H-3) [6.60 (d,
1H, J 16.0 Hz)], 7.25-7.62 (m, 9H, Ph-H, Naph-H) [7.23-
7.57 (m, 9H)], 7.83 (d, 1H, J 8.0 Hz, Naph-H) [7.81 (d,
1H, J 8.0 Hz)], 7.90 (d, 1H, J 8.0 Hz, Naph-H) [7.88 (d,
1H, J 8.0 Hz)], 8.36 (d, 1H, J 8.4 Hz, Naph-H) [8.31 (d,
1H, J 8.2 Hz] ppm; "*C NMR (100 MHz, CDCl,) 6 42.4
(NCH,), 60.0 (CH,), 60.3 (CH,), 124.6 (CH), 125.1 (CH),
125.5 (CH), 125.8 (CH), 126.3 (CH), 127.3 (CH), 127.4
(CH), 127.9 (CH), 128.4 (CH), 132.5 (Cq), 132.6 (CH),
133.9 (Cq), 134.8 (Cq), 137.1 (Cq); MS (70 eV, EI) m/z
(%) 287 [M]* (42), 196 (42), 141 (100), 115 (48), 91 (15)
[PhCH,]; C, H, N (287.17): caled. C 87.76, H 7.36, N 4.87,
found: C 87.65, H 7.30, N 5.01.

Reference

1. Nishikata, T.; Lipshutz, B. H.; Org. Lett. 2009, 11, 2377.



S9

Abonia et al.

Vol. 24, No. 9, 2013

EZB9E—
191 Ep— =

ZEV 25—

HET0—

920221
0L08ZE
SiZezh
Er5ezZh
S96°821
SIE'ZEL

100 MHz, CDCl,

ECH9E—
L8LEZr—

BEVEZS—

SrETe—

mnm.mh
non.tW
VZELL

BLOLEL
0L0BZI
SLTETH-
SESBEL
BSE'8Z)
Ea.nmt__,
LEEIEL
LL9BEL

IBEBEL—

Y

T
110

Chamical Shift (ppm)

LB E—

068"
ms_ww
1T62
1016
90Z°E
YT
85'E—

A
BET L
042 L
2084
EIE'L
OftrL-
G5b L.
BLF L
'L

LN
SE6'L
BE6 L

956°L.

. L

Li=]

Lia ]

(4]

400 MHz, CDCl;

0]
1
[ |

(1= ]

T
4.0

TrrreT
4.5
Chamical Shift (ppm)

T
50

Figure S1. 'H and "*C spectra for compound 10a.



S10

90|

88

1493.64'——

1684.05

1597.61

1581.02

?—-f___\___
LA —

1125.11

1180.19

1208.96

A Straightforward and Efficient Method for the Synthesis of Diversely Substituted 3-Aminoketones and y-Aminoalcohols

J. Braz. Chem. Soc.

.\|-,,,
~
&

it | &

1025.65

ng‘%"'—'ﬂ—nm
694 93

2500 2000
Wavenumbers (cm-1)

3000

Abundance
6000000

911
5500000
5000000
4500000

4000000

3500000

1811

60 80 100 120 140 160

Figure S2. IR and MS spectra for compound 10a.

207.0 2331 2832
180 200 220 240 260 280 300 320 340 380 380 400 420

281.1

1500

3410

1000




S11

Abonia et al.

Vol. 24, No. 9, 2013

LpGE9E—

IvTTr— -
YrE 25—

BEET9—

ZLOLEL
00ZBZL
FERBZL
LO6BZI-

VB =

:
S

100 MHz, CDClg

10

20

o
a
1069 —
=]
T T— L
P 2 z82'2—
_ 8 ok
16E'29— £88'Z
206
BEL'E
= 0g1 %.
189°9L Pl
000" L2 ;
126 4L g 8056~
8E
2
1
g4
g
E
o M.
” Q
F00'L2L 8
002824
PR BZLE _ 5
L06'BTL- T ]
ZEVBZL
V22 SEN— &=
£99'8EL—= - =
1oeeetd B
2
o 1521
¥RZ'L
- 262¢-
2 LLE L
ZEE'L
0Z¥ L-F
2 ZhY'L
” Bl L
LayL
2 598 &.
= 988,
g
Bl — -

R
- oz

|luwn.mhu

0z ]

20

45 40 35 3o
Chemical Shift (ppm)

5.0

B0

85

Figure S3. 'H and "*C spectra for compound 10b.



S12 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

100 - i‘ ¢
BO — n
8 4
o o1
5 g
&= B0 =]
& l
w
': a0 & % ‘ % Jou
| ] l 5 g
2 o 8 8 I a
20 = 8 &
O 2 1]
1 «a s
T T v T y T : T T ‘-F v T T
3500 Joo0o 2500 200D 1500 100D
Niamero de Onda{cm™
100 —
90=
80-
70 n o
60-
1 N
50 OO0
40_' 134 ci
30~
20~
] : S (1 £
10—_ 27 86 | Ml "
_ | " [ 272 287
'I'_'|*|'I'l'l’l'l-'|'—iI'I'f'l'i'r'|
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 31
m/z

Figure S4. IR and MS spectra for compound 10b.



S13

Abonia et al.

Vol. 24, No. 9, 2013

199 IE—
FEETr—

18025—

Livio—

mm_:...__.
160 MN_#
BITR I
B6R'8Z1
W06z

O;N

100 MHz, CDCl,

195 LE—
FEETr—

Z80Z5—

BLvIE—

hwmm_._.
ag h_@.
LZELL

mE.nu_
«mo.hm_
41474 _W
006'8Z1

20062}

PLSBEL—
BOE bk

SELOSL—

ZEB L61—

Ta00 190

Chemical Shift {ppm)

£62eT— -

SL8T
€682
BT
961
v_w.nw
IEZE
65 E—

S¥Z L
G624
S92°L
T
BlZ'L
¥ez L
1742
9621
is0e
i

mmmm
mon.mu__.

O,N

400 MHz, CDCl,

5

o)

v
(1=

[T=]

1)

(1=
(ra |

T
50

Chemical Shift (ppm)

Figure S5. 'H and '*C spectra for compound 10c.



S14 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols

00 wA v
o \ f’ M ( \_\
201 A V

80 |

—

195041

1407.02

1455 .44

1494.49

1602.84

169592
1520.46

———

1203.88

1108.22

1125.65

857.73

T sl

782.58

|
1

740.76"

700.91

I“1 1 J,l‘
hl I
‘ W

2
8

J. Braz. Chem. Soc.

I
I

o

505,

4000 3500

Abundance

3000000

2500000

2000000

1500000

1000000

500000

: N/\@
10—‘ I
OoN
3000

2500

2000 1500

Wavenumbers (cm-1)

O,N

135.0149.0 165.1

0

3808

g

3550

Dt T
100

miz—>

Figure S6. IR and MS spectra for compound 10c.

106.1 “

120

T
140

160

1900 2070 2402818
180 200 220 240 260

280

300

T

TTTT YT TT

320

340

380



S15

Abonia et al.

Vol. 24, No. 9, 2013

BZLb—

18188~

SES LY
NVm.mvH

191'85—

268821
E0L'82E-
18t mm—kﬂ

HLGEL
umc.mn—w

e

100 MHz, CDCl;

BILL—

18/°9E—

955 Lr—
zreprd

19185—

m....mwh
naa EW-
FIELL

189821
204821
IBE6ZI
PLEGEL-
084 'GEL
I6E'6E ru.

0LL'82L
._.mo.wn—W

SEresl—

0 100
Chamical Shift (ppm)

110

S50°1
who._.w -

0&0° 1

J

J

400 MHz, CDCl,

Cl

552 L
ELZ L
£62 L

L0 L

Jo i

et L
a0v' L

0 L=

zeer

2
:

45 4.0
Chamical Shift (ppm)

50

Figure S7. 'H and "*C spectra for compound 10d.



S16 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

2
a—'
a"
8
s &
5
i B ;
g =
10
0
3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)
100
m.
80-| N
7
e
60-
50-
40-
30-
20-
105
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330
! miz

Figure S8. IR and MS spectra for compound 10d.



S17

Abonia et al.

Vol. 24, No. 9, 2013

E28H—

SEEIE—

965 Lh—
sraged

BEPSS~
ZETBS—

WIEl—

mmh..um_.
_u: »«_w
090821

1ZE0EL

MeQO

2
<
i
-

2R b —

S6E°9E—

S Lr—
arear
£0¥ 55~
Bz eE—

?__moh
30._:%
FLE LL

BEFELI—

SRI9Z1
Byl 'BZI
LaLBEL
L rAN o
L0E'0E _..v.

BE56E1—

9EEE9l—

E9E' 86—

Chemical Shift (ppm)

250°4
040 _...u-_r
a80°L

BE5'2:
Si5%
£65Z
-

226'Z
)

1562
090°E
0B0E

LB0E
1895—
808'E— -

68

LEL
ZET L
B¥eL-
:Tr A
[1-r4
S62°L
SIEL
0ze'L
9EE"L-

58 wﬂ
168°L

)

400 MHz, CDCl;

MeO

=]
[ x=1]

T T T T
45 40

50

ao

s

Chamical Shift (ppm)

Figure S9. 'H and "*C spectra for compound 10e.



S18 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

100
50| Nﬂ
g
u_
=50
3 &
£ 100 L
5 o
é ;
= -150- o |
= g g
: . §2g
-200- E ] :
o 2
g
250 §i LI
=300
1 MeO
-350
3500 3000 1000 500
100 z1la
90-
3 o]
80-
70- N’\©
Mo’ )
50~
40-
30- 148
20- i e
N 135
10- - 22
E 5 A6 8§ 7 | 7 121 162 g P I S N a2 30 3

B s i e il s e et e s i e L i s il Ll il ol e il ki it el i el st |
70 S0 110 130 150 170 190 210 230 250 270 290 310 330
mfz

Figure S10. IR and MS spectra for compound 10e.



S19

Abonia et al.

Vol. 24, No. 9, 2013

WO9E—

FoEEr—

FO0'95—

FI6'85

mmm.nmm_.

P2 LZL
(134743
L8zl
106821
B9Y'BZ1

o

Cl

OH
100 MHz, CDCl4

18—

CEBBY—

SL655—
PI6ES—

;o.mh
SEMW
WL

SLaz
sLR'EEL

zveer)
200661 —
18581 —
095864

Tz
3$2W

0az'esl—

T
20

rrE

Lk |
10
Chemical Shift {ppm)

AR Liaiinnsns
130 120

T
40

o 150 1

T
161

T
170

190 180

15
9pa°z-
10
FAVE
9962
«s.mw.
BEE'Z-
0L0'E-
mwa.mN
E0L'E-

09°E
BI9E
ZEOE

[3: 4>

S

mwmu_._.

G4
[3-
[ Tr ey

LBE'L
nmné%
BOF L

nmm.h
w._.w._»H

Cl

OH
400 MHz, CDCl;

e

]

L=

(=]

27|

35

4.0

45

50

55

8.0

85

7.0

75

Chemical Shift (ppm)

Figure S11. 'H and "*C spectra for compound 10f.



S20 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

110
100
.—90
= ;Eu g
H . &
8 - 70 b
= & g tr &
= 60 &
o B F S0 ®
= = - = = L
5 N g &  Ze
HI\Q & =l 3o
cl -3 _
=2 |
OH g = [ e
4000 3s00 sopo 2s00 2000 1500 1000
Nimero de onda fem™
lI]l]—- 3
g
8-
104 o
: Weasav
E Cl H
504 OH
404
30+
20- 19
¥ 11l
m__ 8 “ 7 il 166
1 i 9 20 m
% i e i iy ol kit e et o i W ol s vl el oo
10 1 50 70 o0 110 Iiﬂ 150 170 190 10 10 250 7
'z

Figure S12. IR and MS spectra for compound 10f.



S21

Abonia et al.

Vol. 24, No. 9, 2013

0IE9E—

GOTEr—

P0G 85—

oReszi
L1082}
8LL8ZL
69% 821
S60'6Z1
158284

o

100 MHz, CDCl;

DiE'eE—

BBTBr—

hwm.mn
S_u Kw.
ELL

0LvBZL
869821
IS8 ZEL"
GER'IE|—
6OC°6EL

0Ea'9zi
DL08ZL
BLIBEL

2L5°661—

141

20

0 ..léoll 150 : |=D 4 160 3

Ulléﬁ"gﬂ"}ﬂ.‘léﬂl‘lgﬂl

Chemical Shift (ppm)

wmm.m
—mm.mw
000°E

EFLE
£al mw
BLVE

19— -

L1/
662 L
BIE'L
GEEL

SOE°L
EHEL
(24
vl
BI5'L
e
158°L:
048°L

o]

400 MHz, CDCl,

(Y]
Lk4)]

L}

ARBAS LASSLEALS
4.5 40 35

Chamical Shift (ppm)

5.0

Figure S13. 'H and "*C spectra for compound 10g.



S22

80- |

a0

2927.14

!

——
1493.75"-

1329.13

1233.86

1581.18

1368.53

1450.33

40

00

o]

158814

\ 7

1682.08

107357 ———

—_—

1180.02

=

1206.97

1124.69

A Straightforward and Efficient Method for the Synthesis of Diversely Substituted 3-Aminoketones and y-Aminoalcohols

997.76

1026.58

696.70

74348 —TT450—

J. Braz. Chem. Soc.

476.08

4000 3500 3000 2500 2000 1500
Wavenumbers (cm-1)

Abundance
6500000/ 911

6000000/
£500000
5000000/
4500000

| N
4000000/
3500000/

3000000

o}

2500000/

2381
2102

1529 1811

2811 30923282 3551

1000

4311
T

et

. T T ] 1 ] 17 1 ]
miz--> 40 60 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

Figure S14. IR and MS spectra for compound 10g.



523

Abonia et al.

Vol. 24, No. 9, 2013

BEE9E—

B6L6r—

Z0585—

059921
BLLBZH

FrBCL—-
weeld

Cl

100 MHz, CDCl,

6r69E—

BV EF—

20§85—

a.,_.ﬂmn
en_ah___.w
PIELL

nam.oﬁ
m:,wm_.
b am_w
PEEEZL
FZO'SEL-,
0016EL

L816E D.

Sl 86—

=

Tdo 170 160 180

rre

Chamical Shift (ppm)

1862
mg.uw
910°¢

HHE
ey
BYLE

689°E— -

[0

9EE°L
bSE'L
B8EL
ME'L
L
LBEL
(1]
Tl'L
B6L'L

Cl

_JL

400 MHz, CDCl,

LX4]
LXa ]

cn—um

L=

45 40

5.0

Chemical Shift (ppm)

Figure S15. 'H and "*C spectra for compound 10h.



S24 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

" c.@fér@

10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 3|
m/z

Figure S16. IR and MS spectra for compound 10h.



S25

Abonia et al.

Vol. 24, No. 9, 2013

BrE9E—

ZEVBY—

BIESS~
G2F 85—

a5 Ehl—

FEatly

BB = se—=="

ﬂm.n%
152 OEL

MeQ

100 MHz, CDCl,

BrE9E—

ZEVEb—

B 55—
GBI EE—

mhm.mh
oon hhw.
IZELL

GHSEMI—

9Z1'8Z
EL9BZ)-5
N__m.ﬁ@
20t
16E6EI—

rL8'6Z1-
4

EOTEI—

LOLEGL—

Chemical Shift (ppm)

¥56'T
¥ Lr
1662
L60°E
9l n%
ZEVE

699°E—
PoR'E—

288
06
£S5 L

0Lz'L
508 L
vzEL
e L
LEL
¥6E L
1o
veus/

400 MHz, CDCl,

L1 |
iE |

11}
(3=

s

T
4.0
Chemical Shift (ppm)

a5

Y

Figure S17. 'H and "*C spectra for compound 10i.



S26 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

» y N\
84 f"_u___,_._m-.f\.r‘“‘-\ \ |f {[I ‘\ 1 'hjﬂl \'\\1
24— f \ 5l ([|'e's
80 ",\ | p\ N{: 'Hs E-| o
78] "v\/ . [ "y' 'HE = 'z

1171 3 =
76 s g it s I e
p ¥ o ] I. ] &
74 iRz s g i
727 8 [

§ g ] l §Is§ EI g

g L ' "i | 3 '

g 68 ls & a f i g

& €6 Eg |
64 (0] |
62- E' g

N = g8 E
“ /\@ g -
58 MeO 2
- i
54__
52
501
3500 3000 2500 2000 1500 1000
‘Wavenumbers (cm-1)

100 173

90- '

i o

OO0

605 M

50~

40_

30-

L 210
20~
7 91
10-. l 1} 13 o
27 39 6 7 06 | AT m 124 238 w30 34 i |
L3 | | B0 SR TR BT R0 ) L} | R ) ) L} v :
10 30 50 70 9 110 130 150 170 190 210 230 250 270 290 310 330 350 370
m/z

Figure S18. IR and MS spectra for compound 10i.



S27

e aE—

SO5'Er—

280'85—
PIEBS-
mmw.mm%
5809,

BEFS0L—

SE0° L2
SrZ'ezh
BLL'BZE
IS8 BEE
WiBZL

Abonia et al.

o

Vol. 24, No. 9, 2013

ELG HE—

L5 6r—
BE0'9%
_umm.wm%
658'85

izgosl

wmw.wh
_uno EW
WELL

L2V S0L—

00 LZ)
1Zz'ezl
S60°8T1

ZR'ETL
LIreZ-"
FOL SE L,

£91°gE1,
98981
EL1BEL
L BEL

Fe0ESI—

S0E°961—

10

20

30

40

50

180 180 170 160 150 140 130 120 110 100
Chamical Shift (ppm)

200

PERZ
Nma.ww
696

190'E
6L0°E-
960°E
B95°€
toget
ZIE
gyt -

s
— L_\ng
—

]
va

OMe
OMe

OMe

B95'0—

62 L
1A o]
092" L-
0Lz L
8181+

962 L
SHE'L
198" L

EELL
¥eLL

400 MHz, CDCl;

cl

(=]

5
35

-

T
45

Chemical Shift (ppm)

Figure S19. 'H and "*C spectra for compound 10j.



S28

A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols

J. Braz. Chem. Soc.

o

e
3000

100

2000

——
1750

___________

3 i
||'-l—||-||||‘|i-|.|||:

112551

1500 1250 1000

1fem

Figure S20. IR and MS spectra for compound 10j.

130

181

170

210

SO

OMe

7

250

{ 312 331
330

389 418 435 |

410 450

370



S29

Abonia et al.

Vol. 24, No. 9, 2013

LB6F9E—

09L6F-
BRE'SS
1BE'SS

m_:.mm
wwn.wnw
Z9L'08

SeES0L—
IEFELL—
206921

2 R—W

189821
952 0t

OMe

o]

OMe

MeO

OMe

100 MHz, CDCl;

L6Y 88—

092 6t
0¥
156651
08y 85
%08
HLO
9991y
000'4L
B2E'LL

ESE'S01—

BEIELI—

606'921
0182 _W
999'821
96621
042 0E1
aic sel—
251 96l
gigeesd

BI0ESI—

SHEE9—

ETI 86—

13
00

i

|
130 120

Chemical Shift (ppm)

0067
L6 NW
5667
SI0E
£60°E
BOLE
6856
ee—
0ER'E
BERE
ose'e

B65"

168
roat
Sl
LT’ L
897'L
908°L
808°L
62r'L
vl
9181~
sl

m =1 Er
|Huo =
=F
. to
-
o] O b
]
M o
O
P £
m Le
o
Z (&} L
N il
W E— 2N
m RS 1 |
= 2

fa |

Chemical Shift (ppm)

Figure S21. 'H and "*C spectra for compound 10k.



S30 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

=

100 7T B e

j il I\ ™
%T Lo [ ¢ v

| l'”";
i Iy
gl
ol
9
, 7§
'R
frpesesenns
3500 3000 2500 2000 1750 1500
100+ -
0] i OM
= e
80- N 268
% MeO OMe
60-
OMe
50-
40- i
30-
mt 135 . 100
10- ol =
1 395 & 7 l 107 118 Woe | 222 238 2% 284 Nz 328 342 372 390 406 s M
| L i e o i e e e i e e B e i i e i i
1030 30 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450
m/z

Figure S22. IR and MS spectra for compound 10k.



S31

Abonia et al.

Vol. 24, No. 9, 2013

LIG'eE—

CESE
SRYE

186 LT}~ ——=r

aogozi/
ELLEELS

o0

100 MHz, CDCl,

LIEGE—

ZEGE
989 mmu.

958 89—

mhmmh
uE ._HW
ElELL

VBB LT
mam.mw_,lr

FiLiEBI—
EBR9El—

Sre 86—

-—4

A
Charmical Shift (ppm)

110

amm
m_m Nw
15T
1287
8EBT
1587

891 E

881 €
S0ZE
YOLE
SEd -
!

L

LA

400 MHz, CDCl;

|

|

ifal

a

(4

N

—071

03

a

40

g5 80 75 70 B5 B0 55 @ &0 . 45
Chemical Shift {ppm)

Figure S23. 'H and "*C spectra for compound 101.



S32

A Straightforward and Efficient Method for the Synthesis of Diversely Substituted 3-Aminoketones and y-Aminoalcohols

'1'50 _;,'_. ==

o —

g / x""--"“—':’:\ A e ' TNAY
\ A ) o \ [
Y \
\ 1' || { J | r‘| ‘ |
: |

[ |
| | 1 l

70

158055

1597.11

1181.35

1301.45

1216.80

1450.14

1331.87

1683.06

74755

J. Braz. Chem. Soc.

3500

2500 2000 1500 1000

Wavenumbers (cm-1)

Abunocance
6500000

100.1

6000000
5500000
5000000
4500000
4000000
3500000
3000000
2500000 105.1

2000000
1321
1500000
1000000

500000

Y70, 1138

207.0 219.9 2348 2478

Mize>

Figure S24. IR and MS spectra for compound 101

0 . ¢ ot :
30 40 50 B0 70 B0 80 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280



Vol. 24, No. 9, 2013 Abonia et al.

(o] —_
23 g 5% 8
N B g B3 8
K/ I | | o |

0]
Cl
100 MHz, CDCl,
I
]

-3 .
2 %I 85 egr 8 32 2
= @ W @ mow = o= &
= am S SRS = 8 &
T TT - e 7 i

- ™

200 190 180 170 160 150 140 130 120 10 100 20 a0 70 60 50 40 30 20 10 o

Chamical Shift (ppm)

T.902
7880
7.446
7424
7.270

L
\
£
b

i N

H Cl =
400 MHz, CDCly

7.0 8.5 8.0 5!5 5.‘0 4.'5
Chemical Shift (ppm)

Figure S25. 'H and "*C spectra for compound 10m.

T
40 s 3o 25 20 1.5 1.0 05 o

S33



S34 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

b i P2ay WIS e R Y 11 ﬁl'

20+ ! '|f :

—e.
—

B0

70 ]

2807.28

g
g, _
3058.56
.
e
273474
2690.51

3
L
3085.42

1456,76"———

TErgad

51

T

285847 ,gq4 g
1487.53

403.21
1304.59

1329.15
870.24

1682.56
1586.63
1528.05

1257.66 )

AT TG

-10

115765 11346+ —=

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

Abunaance
5500000
5000000
4500000
4000000

139.0

3500000

3000000

2500000

2000000

1500000

1000000

mlz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

Figure S26. IR and MS spectra for compound 10m.



S35

Abonia et al.

Vol. 24, No. 9, 2013

15982
9052~

L6158~

296EG

SEE¥E—

evsel

GrLE—

ELE(El—

O

100 MHz, CDCl,

L95°E
A

B¥l GE—

2T
L15v55

629'9L
000°LL
VL

GPLEH—

BEOBZ1
£LE0E1

FOgE8l—

ZE0°LBl—

20

0

40

50

e

60

70

" en

g0

110 100
Chemical Shit (ppm)

13
120

alr’l
L}
£6¥' 1
L05'}
2251
Z89')
960°1
0LL'b
¥ZL)
BEL'L
8657
E187
S0

LT~
962°€-
FIEE

413
Ea,wW

0zl—

0¥ L
206

400 MHz, CDCl,

Li |
Lhs |

i3

Lin 13

LLa ]

0

35

T T
45

50

40

Chemical Shift (ppm)

Figure S27. 'H and "*C spectra for compound 10n.



S36 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

M e, VA [ e t [
RS A P B " B . Al .
K'\x_._ / IJ .J'I'. I f " A 'lllu | | " :r|'I|F.JI {1 al’l f:Ith.fj‘_ﬁ ity I.‘u
| Aty A A wigag N ! i
98| I:H ' Y v " | (| 1] || !Il l;i} ,'|| |.|| o
- { X | I | | I | ]
1 ﬁ II I% .I'|| || ||i| ‘.‘ |]! |'|r8| ||I |
: .- Gt ey DEE 1 s
96 2 . | {1 [ =il =
N|I’ & [ | Ll |I"i | 0‘.' o
| sl n, 8®
94- ! T syt 8 | &
| |._h | [ || S| ™ S
2L Sl | e I +=
92 | ||55 | 2 | | g
I I || g = 8
rafllz .z §
%] _ tLls(ls g |®
| | -2l - |
- g b ©
BE - I
] g [ = g E 8
86 (o] 5l @
8 e 3
2 N 2he | o
84 o 25 o g
~, §§ =
< ©
824 o
&
4000 3500 3000 2500 2000 1500 1000 500
= Wavenumbers (cm-1)
Abundance
! 135.0
150000-:
140000}
|
|
1zonon§I 0
| N
100000 ~o
80000}
| 98.1
60000 i
Ml 17701929270 2319 2471 26692811 3550
! 20 ,

| SEadn o) | I
140 160 180 200 220 240 260 280 300 320 340 380

Figure S28. IR and MS spectra for compound 10n.



S37

Abonia et al.

Vol. 24, No. 9, 2013

GP69E—
2244 20

L0 ES—

ar0'19—

BZL V2L
ZZVSEL
9% %-4}

2 121
¥20°824
§L0'821
014821
S BZE
L6281

ih

<A

®

100 MHz, CDCl,

658'9E—
961 Zr—

ZZ0ES—

196°08—

mhwmh
So.t.w
ELELL

EW0SZL
CES'SEL
05L°5Z)
L LTL
SHE LT
966°LZ)
LEE'BZL
LIV azl
BEgZEL
HZEEEL
5 FE L

EFS'66)—

E

T
100

Y
110

Chemical Shift (ppm)

|

T~

266'Z
600°E-
BEIO'E:
961 €~

Eu.ﬂ.
£eT

LiG'E—

400 MHz, CDCl,

(|
va

45 4.0
Chamical Shift (ppm)

5.0

Figure S29. 'H and "*C spectra for compound 10o.



S38 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

100t S il e S e ! o A h
i ] ' i '

-,
2

95

e

—L
47862 ==~

128528 "~

1124

&
L
279578

1580.48 )
1328.59

1449.00
1067 87

0879 99738 grrpr— .

1461.16
1361.89
1208.68
775.08

<
o
284415

1231.15
794.10

s |
o

PR Y
o —

g
o}
1682.76

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

Abundance
1200000 14).1

1100000
1000000
500000

800000

700000 |

600000

500000 o
105.1

400000

| 1701

2011 289 281.0°%%" 3410 401.0 4291 4752 503.2
1 WA RARAN BARAS CARAS LALLE! | g AR B 00 BAALA RARRS MAE) LADA
100 120 140 180 180 200 220 240 280 280 300 2320 340 350 280 400 420 440 480 480 500

miz> 40 60 80

Figure S30. IR and MS spectra for compound 10o.



S39

Abonia et al.

Vol. 24, No. 9, 2013

GEFYE—

BOLLY— =

SOr9s—

BlLes—

BEEEL—

18¥'STL
LRIy —

B60°8Z1
4 44
51621

OO

922% —————

100 MHz, CDCl3

PEF rE—

BOL L —

iras—

9L 29—

BSYGL-
(74} ?_../
000 _Kw-
EIELL

ELFSEL
9BL9ZI-L

LFELZ)
S0LBZI
EEFBEL
294621
Em.hn_.._ﬂ

0EEFI—

" T
100 90
Chemical Shift (ppm)

110

T
120

Iéﬂ 1 IJO ¥ |$0

160

'|§o'}éu‘|4n'

206"
ZIEL
GZ6'L-
SE6L
0561
906
FAL-I
BIOE
BEYZ-
0592
189°2-
£28°Z-
FER'Z:
98-
958z
g
HOSE
EESE
29°¢
¥OLE.

st T B T

LEG'T-
LPEF-
956"
G906

£
582 'L
(1743
EEE'L
PHEL
£8EL
LBE°L
L6E°L
(42

OH

400 MHz, CDCl,

b

—1

o—u
(7 |

o]

T T
4.0 35
Chemical Shift (ppm})

4.5

Figure S31. 'H and "*C spectra for compound 11a.



S40

A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols

J. Braz. Chem. Soc.

Tl it ey R TNV N ftl I\ | ,*', II|‘|
85 \ o Wil (A
- ~ s REw s 'i‘ 2
a5 gbt“r%' g.“.“'g.".l'gll; 3
4] 8 8L g kR | g
| AR w S8l elllle
751 = |1 wle | T |1l
: gg|! 2270 gl
"33 8 ["8s |l °
i & 5 g [
65 © I g (T
i & |7 |8
60 & g \ T8 9 ~
B NOH IR % ; I l_i
» L
2
40 . g g
35 g "
4000 3500 3000 2560 2000 1500 1000 500
Wavenumbers (cm-1)
100 qi
80-
70+
60‘ 134
50- i
3 N
40~ |
304
20 100
= 42
10- 4 65 121
3 255
ks 2 L e ol 8 L |
B i LA 0 L L 5 L L e A A W
10 40 70 100 130 160 190 220 250 280 310 340 370 400

Figure S32. IR and MS spectra for compound 11a.

m/z



S41

Abonia et al.

Vol. 24, No. 9, 2013

S9EVE—

8L =

L6T95—

V6L 28—

FOLSL—

B06'9Z b~

B9V LT1-5 -
L f4: A
Eis8gL

DZZ6z)

OH

e rE—

BRLIr—

25295—
16L 29—

50154
L8994
000°2L

LZE'LL

_u_.m.mn;
YR LTI

WZeth
EI15'821
(144141

LIE2EL
ESSLEL
ELVERL—

»

u
|
I
0 120

1430 ¥ ‘BIU

mh !

L
100

T
110

1

T
140

Tie0 150

170

Chemical Shiflt (ppm)

128}
¥k
ER'L
oeL

LA
6952
65°Z
[1-
008z
e
nmm.mM

0082
9182
2687
1587
Ve
S05E

£99°E

898'¥
£88 ,.%
160°F

0iz'L
98z'L
BOE'L
BEL
DEE'L
BSE°L
188

OH

Cl

400 MHz, CDCl;

]

(1 |
i |

i |
o]

[ |

zoi]

T
40
Chemical Shift (ppm)

45

3

Figure S33. 'H and "*C spectra for compound 11b.



S42

TS

95

85
80
75
70
85

60

RS
i
=

3028.78

1630.48

145673

1491.11

1403.40

126056 =—

————

1129.84'—

1175.24

11586.81

101381

1043.03

1086.50

A Straightforward and Efficient Method for the Synthesis of Diversely Substituted 3-Aminoketones and y-Aminoalcohols

737.58

J. Braz. Chem. Soc.

520.68

3500

2500 1500

Wavenumbers (cm-1)

100~

30

Figure S34. IR and MS spectra for compound 11b.

55

50

75

70

El

Fosans

120
105

PP S |

e

90

110 130 150 170 190 210 230 250 270 290 31
m/z



543

Abonia et al.

Vol. 24, No. 9, 2013

BGBEE—

BER Lr—

S16G5—

¥BL 29—

ED0'SL—

9521
15582}
oszezl

OH

ZEVEZL
wa.mm—W _

O,N

100 MHz, CDCl;

856 CE—

BER Lp—

G168 G5—

¥BL 28—

SB6 P
6.9'0L
So.:w
EIELL

ZEVEZL
~mn.oﬂﬂ
996" L21—
155821
052624
ELELEL—

GY8'OFl—
0¥ 25—

T
20

100
Chamical Shift (ppm)

Ihl

120

.J

T
140

0ZE'L-
8Zt L
EFEL
85E"L-
69EL-
EL8'L:
aiv L
BB L-

BFl
715

OH

O,N

400 MHz, CDCl,

(=]

(51

a

L=

T T T T T T T
50 4.5 4.0

55

Chamical Shift (ppm)

Figure S35. 'H and "*C spectra for compound 11c.



S44

A Straightforward and Efficient Method for the Synthesis of Diversely Substituted 3-Aminoketones and y-Aminoalcohols

J. Braz. Chem. Soc.

105
1004 A o — f\ i N
S/ A N Wl | h '
o5 ] V/-\ X I!I' | \'| \.n'r\llh[ n Ilr"h ! ‘|| \ M |\'1 '.I
‘\ J N I \ -Ihﬂ‘ ' \ rz*. 3|| f) -'”u
] e 1
" Y 1B OO T
. 4 | AATHVINT
85 0 3| ( 9 all| |l § A
] g o™ -3 i % [
80 " §I1}\ | £ \ E‘ I| ! é‘ E
] 1 I . “
757 w,_l' s Hﬂ ) u-.‘
: o o |8 o =
0 By sle S 5|8
] &1 la g o |
65 E | "
: g | & @
. OH g 3 |85
: S L
- |
. YO 0§ 8 Lk
451 O:N g == g g
2000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)
Abundance
i 911
|
3500000/
1
!
3000000
? 0 134.1
i OH
2000000! N
' [
, O,N
15000001
|
i
1000000/
4.1
500000 ‘ 651
| 300.1
Olrrred 148 7.1177.0 2071 232.1252.1 280.1 l 34103740 4151 475.1
miz-> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 3IB0 30 400 420 440 40 480

Figure S36. IR and MS spectra for compound 11c.



S45

Abonia et al.

Vol. 24, No. 9, 2013

OFZL—

YEFYE—

EEOLr—
[

8LTEs—

ELETL—

IE6'82E

EIs8EE
00E'6ZE

89€°LZ1-4 —
zm.mmqm

100 MHz, CDCl,

oFZLL—

YEFPE—

ord'Lr—
ZIEes—

9LTBS—

000°LL:

ELG'¥L-
ahm.wh%
PIELL

16821
9E »m—ur

riZ'eZh
EIS8ZE
62621

92EZEH
o8 5k
wegerS

T
90

100
Chamical Shift (ppm)

T
110

624
vzl
BIZ'L-
282'L
00t £
'L
WEL
08" L
veE'L

OH

)

400 MHz, CDCl;

Cl

w

0]

oZ]

]
0z]

o]

(|

[ |

0

T T T T T T T T
45 35 3.0

4.0
Chamical Shift (ppm)

6.5 8.0 55 50

7.0

75

Figure S37. 'H and "*C spectra for compound 11d.



S46 A Straightforward and Efficient Method for the Synthesis of Diversely Substituted B-Aminoketones and y-Aminoalcohols  J. Braz. Chem. Soc.

3 AvTSrY
z [
E |
E i
i I
i m
{' N \ OH
E i 1
: ] 3/©)\/\N,\©
i ) z
i
e 0 ) a0 e X0 E 000 k- m‘-" E ) L] o o ¢ L L
100 e
%—
80- 148
70-
60- OH
50—_ N/\@
40-
E cl )
30~
20-
E 58 134
L A Y ,,
3 1 |4 288 L
= |‘J||_IJ_“I"|"I'II.I'1| L) l‘ I‘;wlgr'i'_lmwml lm'l'l‘l CSIl‘r‘I'F‘I'I
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 10 330 350

m/z

Figure S38. IR and MS spectra for compound 11d.
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Figure S39. 'H and "*C spectra for compound 11e.
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Figure S58. IR and MS spectra for compound 11o.
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