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A Practical Transamidation Strategy for the N-Deacylation of Amides
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Abstract The N-deacylation of amides under mild conditions is highly desirable in organic synthesis, but it remains
challenging due to the chemically robust nature of amide bond. A general solution to the N-deacylation of amides with
NH3eH20 under mild and scalable conditions (10 mmol) was developed. A range of drugs and drug derivatives including
indomethacin, N-acetyl melatonin and N-acetyl carprofen could be deacylated to release free amines in excellent yields. The
good functional group compatibility, combined with operational simplicity, excellent yield and cost effectiveness of all
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reagents, makes this protocol a prime candidate for N-deacylation of amide.
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1 Introduction

Amines are not only widespread in pharmaceuticals and
natural products, but also represent a class of particularly
valuable synthon in organic synthesis.''! However, due to
their basicity, remarkable nucleophilicity and susceptibility
to oxidation, amines are necessarily to be protected in
many instances to furnish synthesis with an increased level
of predictability and security. Acyl group has been widely
popularized in amine protection to alter the reactivity of
amines. The resulting acylated amines have wide applica-
tions in total synthesis,””) asymmetric hydrogenation of
enamides?®! and site-selective C—H functionalizations,
serving as important directing groups.[ Although the ap-
plication of acylated amines has gained increased attention
in recent years, the N-deacylation of amides under mild
conditions is underdeveloped because of the chemically
robust nature of amide bond.

The traditional methods for N-deacylation of amides re-
lied on the use of strong bases or acids at high reaction
temperatures (Scheme 1, a).’) Such hash hydrolysis condi-
tions would lead to functional group compatibility issues,
and thus detract from the synthetic potential of acylated
amines. To overcome this limitation, new strategies em-
ploying phosphate-chlorine complex or oxalyl chloride to
activate the amides at lower temperatures have been de-
veloped (Scheme 1, b).[*7] However, anhydrous conditions
are necessary in these transformations. Recently, Zr- or
Ce-based organometallic reagents®*! or the combination of
Sc(OTf)s/boronic esterl!” have been utilized to enable the
cleavage of acylated amines under mild conditions
(Scheme 1, c). Despite their high efficiencies, the use of
metal salts would cause various environmental issues.
Transamidation provides an attractive alternative for the
deprotection of amides with the assistance of suitable
amine nucleophiles. In this context, Ohshima et al.l'!) re-
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ported an elegant transamidation process promoted by the
combination of ethylenediamine and NH4Br under micro-
wave irradiation conditions (Scheme 1, d). To realize a
user-friendly deprotection of acylated amines, and in con-
tinuation of our interest in green synthesis,['?! we herein
describe a general solution to the problem of deacylation of
amides by exploiting a transamidation strategy with
NH;°H,O as the amine nucleophiles (Scheme 1, e). A vari-
ety of acylated amines and amides including indoles, ox-
indole, isatin and benzamide could be deprotected with
high efficiencies. Since the nucleophilic nature of NHj3 is
stronger than that of water, the deprotection of acylated
amine can be carried out under semi-aqueous conditions.
In most cases, the isolation of the free amines can be real-
ized with an extractive workup because the excess NH3*
H»0 and the side product formamide are soluble in water.

2 Results and discussion

The diacylation of acylated melatonin (1n) was chosen
as a model reaction for the reaction condition optimization
(Table 1). The deacylated product melatonin (3n) is an
endogenous hormone and plays a significant role in the
regulation of sleep-wake cycle.'¥) When 1n was treated
with NH3*H,O in MeOH at 40 °C, the desired product 3n
was obtained in 91% yield (Entry 1). Decreasing the reac-
tion temperature to room temperature led to a much lower
yield of 3n (Entry 2). Increasing the reaction temperature
to 60 C could not improve the yield (Entry 3). Then, a
series of solvents were examined (Entries 4~8). When
MeOH was replaced by dichloromethane (DCM), dichlo-
roethane (DCE) or tetrahydrofuran (THF), only trace
amount of desired product 3n was observed (Entries 4~6).
When MeOH was replaced by MeCN or EtOH, the yield of
3n was isolated in 47% and 67% yields, respectively (En-

H. _R?

N

R3

(a)

(b)
5 (COCl),, pyridine
H\N/R or (PhO)3P, C|2
‘ LT T

R3

Table 1 Reaction optimization®
(0]

HNJL\

N MeOH (2 mL)
+ NH3'H,0
MeO N 3°H2 40°Cv6h|\/|eo N
}ZO NH
0.5 mmol TmL Melatonin
1n 2 3n
Entry Deviation from standard conditions  Yield/%
1 None 91
2 r.t. 68
3 60 C 90
4 DCM instead of MeOH Trace
5 DCE instead of MeOH Trace
6 THF instead of MeOH Trace
7 MeCN instead of MeOH 47
8 EtOH instead of MeOH 67
9 1 mL MeOH 56
10 0.8 mL NH3*H20 77
11 CH3NH: instead of NH3*H>0 63

4 Reaction conditions: 1n (0.5 mmol), NH3*H,O (1 mL, 6.5 mmol), MeOH (2
mL), sealed tube, 40 C, 6 h; isolated yield.

tries 7, 8). Decreasing the amount of MeOH or NH3*H,O
led to lower yields of 3n (Entries 9, 10). Replacing NH3*
H,O with CH3;NH, gave deacylated product 3n in 63%
yield (Entry 11).

Having established the optimal conditions for deacyla-
tion, the substrate scope was examined (Table 2). First, a
variety of N-acylated indoles were tested under the opti-
mized conditions (3a~3p). The results showed that elec-
tron-donating and electron-withdrawing groups including

strong base or acid
high temperature

(c)
Zr- or Ce-based reagents w >
or Sc(OTf)s/boronic ester \N/R

R3

(d)
L z NH
_R
R N + HN T2
RS 4 equiv.

NH4Br (1 equiv.)

H. _R?
N

microwave irradiation é3

(e) this work

SN + NHgH0

=0

R
R = Me, CsH5, 4-C|C6H4

MeOH O
40°C, 6 h N

H
§ acylated indoles, oxindole, isatin
and benzamide are all tolerated
§ mild conditions
§ cost effectiveness

Scheme 1 Typical methods for the deacylation of amides
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Table 2 Substrate scope

S MeOH
"+ NHgH,0 L
N 40°C, 6 h N
#o H
Me'
1 2 3
OMe

H
3a, 99% 3b, 96% 3¢, 93% 3d, 98% 3e, 98% 3, 98% 39, 96%
cl 5
ON cl r N
N
N  OnN N N N H
3h, 97% 3i, 99% 3j, 90% 3k, 85% 31 98% 3m, 97%
0 ; 0 o 5
4 5 S A 5
: AN
MeO A\ ' MeO 5
5 N from MeO |
Melatonin ! Melatonin )QO i
3n,91% ; 3n, 82% 1o 5
OH
HO OH
o o) 5 MeO 0
MeO { N—Me
. Me Me from N
N
H
H o)/\©\0|
Carprofen Indomethacin
30, 87% 3p. 79% 1q
: X X
ORI | | ; j
N\ N ! N _N !
; o | o o)
N from 0 ! from k : N NH;
H 3 NH N ! H N
O o)\ :
: 0,
3a, 93% 1r . 3q,88% 1s 3r, 82% 3s,91% 3t, 96%

4Reaction conditions: 1 (0.5 mmol), NH;*H,O (1 mL, 6.5 mmol), MeOH (2 mL), sealed tube, 40 C, 6 h; isolated yield.

OMe (3e~3g) and NO, groups (3h~3i) were all well tol-
erated under the optimal conditions. Changing the substit-
uents in the benzene ring of indoles from 4-, 5- to 6-posi-
tion had little effect on the yields (3b~3d). A range of
drugs and drug derivatives including N-acetyl melatonin,
N-acetyl carprofen and indomethacin could be deacylated
to release free amines 3n~3p with up to 91% yield. The
unprotected carboxylic acid moiety was well tolerated in
these examples. It is noteworthy that this diacylation pro-
tocol features excellent selectivity. For example, di-ace-
tylated melatonin (10) underwent double deacetylation to
give the desired amine 3n in 82% yield, while di-acylated
2-picolylamine (1s) underwent the diacylation reaction to
give acylated 2-picolylamine (3q) in 88% yield. In addition
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to acetyl group, the benzoyl group (1q~1r) could also be
deprotected to give the corresponding amines in excellent
yields. Next, other types of acetylated amines were tested
under the optimal conditions. To our delight, N-acetyl ox-
indole, N-acetyl isatin and N-acetyl benzamide were all
suitable substrates, affording the desired products 3r~3t
with up to 96% yield.

To demonstrate the synthetic potential of this deacyla-
tion reaction, a scale-up experiment was carried out. As
shown in Scheme 2, when the reaction was performed on
10 mmol scale, the corresponding melatonin (3n) was ob-
tained in 88% yield.

A plausible reaction pathway for the formation of 3n is
shown in Scheme 3. The nucleophilic addition between 10
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HN)K HNj\

MeOH (30 mL)

Nt NH3-H,0
MeO 40°C, 10 h N
N MeO
):O NH
10 mmol 20 mL Melatonin
1n 2 3n,2.04 g, 88%

Scheme 2 Gram scale synthesis

and NH3*H,O gives intermediate 4, which loses two mol-
ecules of acetamide to afford 3n. In the presence of NHse
H,0, 3n has the possibility to undergo another transami-
dation reaction to give 5. However, due to the more nucle-
ophilic nature of 5 than that of NH3*H,O, compound 5
would have a reverse transamidation with acetamide to
give 3n. Therefore, the transamidation of 1o with
NH3*H>O ends with the formation of product 3n instead of
5.

NH,

HO/%N Jz

(6]
o {
Meo\@[N\C NHy H,0 MeO\CEC
N
/=0 S on

HoN
4
1o O
NH, -2 CH3CONH, J HNJ&
oo o -NH
e ——__— MeO
D )LNHZ + NH3 N
N N
H H
5 3n

Scheme 3 A possible pathway for the formation of 3n

3 Conclusions

In conclusion, a transamidation strategy for the depro-
tection of N-acyl amides with NH3*H,O under mild and
scalable conditions was developed. A diverse range of ac-
ylated indoles, oxindole, isatin, benzamide and drugs could
be deacylated to release free amines in excellent yields.
Since the nucleophilic nature of NHj3 is stronger than that
of water, the deprotection of acylated amine can be carried
out under semi-aqueous conditions. The good functional
group compatibility, combined with operational simplicity,
excellent yield and cost effectiveness of all reagents,
makes this protocol a prime candidate for N-deacylation of
amides.

4 Experimental section

4.1 General information

Unless otherwise special indicated, all the reagents were
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purchased from commercial supplies. All the solvents were
purchased from Energy Chemical. Thin-layer chromatog-
raphy (TLC) was performed on plastic plates coated with
silica gel GF254. Flash column chromatography was per-
formed using silica gel (200~300 mesh). NMR spectra
were recorded on a Bruker spectrometer operating at 400
MHz (‘H NMR) and 100 MHz ('3C NMR).

4.2 General procedure for the synthesis of acylated
Amine 1

N-Acyl amides except 1n and lo were known com-
pounds and were synthesized according to the literatures
with the condensation of corresponding amines with acyl
chlorides.[141¢]

4.2.1 General procedure for the synthesis of acylated
amine 1n

To a flask charged with melatonin (929 mg, 4 mmol),
sodium hydroxide (400 mg, 10 mmol) and tetrabu-
tylammonium hydrogen sulfate (29 mg, 0.08 mmol), DCM
(11 mL) was added. A solution of acetyl chloride (276 pL,
3.5 mmol) in DCM (6 mL) was then added dropwise. The
reaction mixture was stirred at room temperature for 16 h,
filtered through a plug of silica and concentrated in vacuo.
The resulting crude was purified by column chromatog-
raphy on silica gel (petroleum ether/EtOAc, V' @ V=3 !
I~1:1) to afford In as a white foam (835 mg, 75%
yield). m.p. 127~128 ‘C; 'H NMR (400 MHz, Chloro-
form-d) o: 8.32 (s, 1H), 7.24 (s, 1H), 7.00 (d, J=2.5 Hz,
1H), 6.96 (dd, /=28.9, 2.5 Hz, 1H), 5.83 (s, 1H), 3.88 (s,
3H), 3.61 (q, J=6.6 Hz, 2H), 2.90 (td, /=6.9, 1.1 Hz,
2H), 2.55 (s, 4H), 1.99 (s, 3H); *C NMR (100 MHz, Chlo-
roform-d) J: 170.3, 168.0, 156.5, 131.5, 130.6, 123.2,
119.5, 117.6, 113.5, 101.8, 55.7, 38.9, 25.3, 23.7, 23.4;
HRMS (APCI) calcd for C15H19N203 [M+H+] 2751390,
found 275.1391.

4.2.2 General procedure for the synthesis of acylated
amine 1o

To a flask charged with melatonin (929 mg, 4 mmol),
sodium hydroxide (400 mg, 10 mmol), and tetrabu-
tylammonium hydrogen sulfate (29 mg, 0.08 mmol), DCM
(11 mL) was added. A solution of acetyl chloride (460 uL,
6.45 mmol) in DCM (6 mL) was then added dropwise. The
reaction mixture was stirred at room temperature for 16 h,
filtered through a plug of silica and concentrated in vacuo.
The resulting crude was purified by column chromatog-
raphy on silica gel (petroleum ether/EtOAc, V' V=1 : 1)
to afford 1o as a white foam (908 mg, 70% yield). m.p.
134~135 °C; 'H NMR (400 MHz, Chloroform-d) J: 8.33
(s, 1H), 7.23 (s, 1H), 7.14 (d, J=2.6 Hz, 1H), 6.98 (dd,
J=9.0, 2.5 Hz, 1H), 4.12~3.93 (m, 2H), 3.91 (s, 3H),
3.12~2.83 (m, 2H), 2.60 (s, 3H), 2.42 (s, 6H); '*C NMR
(100 MHz, Chloroform-d) d: 173.2, 168.0, 156.6, 131.1,
130.5, 123.5, 118.6, 117.6, 113.7, 101.7, 55.7, 44.9, 26.5,
24.8, 23.8; HRMS (APCI) calcd for C7H2N>O4 [M+H']
317.1496, found 317.1496.
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4.3 General procedure for the deacylation

To a sealed tube (10 mL) were added acylated amine
(0.5 mmol), NH3*HO (1 mL) and MeOH (2 mL). Then,
the tube was sealed and placed in an oil bathe (40 ‘C), and
reacted at the same temperature for 6 h. After the reaction,
the mixture was extracted with EtOAc (15 mLX3), and
then the combined organic layer was washed with brine.
The resulting organic layer was dried with Na,SO4 and the
solvent was removed by distillation. The residue was puri-
fied by column chromatography on silica gel (etroleum
ether/EtOAc, V. ¥V 10 : 1~1 . 1) to afford the desired
pure product 3.

1H-Indole (3a): White solid, 58.1 mg, 99% yield. m.p.
55~56 C (litl'" 53~54 ‘C); 'H NMR (400 MHz,
Chloroform-d) o: 8.15 (s, 1H), 7.70 (dd, J=7.9, 1.2 Hz,
1H), 7.43 (dd, J=8.1, 1.1 Hz, 1H), 7.27~7.12 (m, 3H),
6.64~6.57 (m, 1H).

4-Methyl-1H-indole (3b):!'¥] White foam, 62.9 mg, 96%
yield. 'H NMR (400 MHz, Chloroform-d) &: 8.14 (s, 1H),
7.36~7.26 (m, 1H), 7.23 (dd, J=3.3, 2.4 Hz, 1H), 7.16
(dd, J=8.2, 7.1 Hz, 1H), 6.98 (dt, J=7.1, 1.0 Hz, 1H),
6.62 (d, J=1.2 Hz, 1H), 2.63 (s, 3H).

5-Methyl-1H-indole (3¢): White solid, 60.9 mg, 93%
yield. m.p. 60~61 C (lit.'¥1 63~65 ‘C); '"H NMR (400
MHz, Chloroform-d) J: 8.04 (s, 1H), 7.48 (d, J=1.7 Hz,
1H), 7.32 (d, J=8.3 Hz, 1H), 7.20 (t, J=2.9 Hz, 1H),
7.07 (dd, J=38.3, 1.7 Hz, 1H), 6.52 (t, J/=2.6 Hz, 1H), 2.50
(s, 3H).

6-Methyl-1H-indole (3d): White solid, 64.2 mg, 98%
yield. m.p. 26~28 C(lit.['¥! 30~32 ‘C); 'H NMR (400
MHz, Chloroform-d) ¢: 8.00 (s, 1H), 7.58 (dd, J=8.2, 3.6
Hz, 1H), 7.22 (s, 1H), 7.16 (t, J=2.8 Hz, 1H), 7.01 (d, J=
8.0 Hz, 1H), 6.55 (d, J=3.1 Hz, 1H), 2.51 (s, 3H).

4-Methoxy-1H-indole (3e): White solid, 72.1 mg, 98%
yield. m.p. 62~63 C (lit.') 66~67 C); 'H NMR (400
MHz, Chloroform-d) ¢: 8.18 (s, 1H), 7.18~7.11 (m, 2H),
7.06 (dd, /=38.2, 0.9 Hz, 1H), 6.70 (t, /=2.7 Hz, 1H), 6.57
(d, J=7.7Hz, 1H), 4.00 (s, 3H).

5-Methoxy-1H-indole (3f): White solid, 72.0 mg, 98%
yield. m.p. 52~53 C(lit.?% 56~58 °C); 'H NMR (400
MHz, Chloroform-d) ¢: 8.08 (s, 1H), 7.35~7.30 (m, 1H),
7.21 (t, J=2.8 Hz, 1H), 7.15 (d, J=2.5 Hz, 1H), 6.90 (dd,
J=38.38, 2.4 Hz, 1H), 6.52 (dq, J=2.2, 1.0 Hz, 1H), 3.89 (s,
3H).

6-Methoxy-1H-indole (3g): Yellow solid, 70.6 mg, 96%
yield. m.p. 88~89 C (lit.2'1 90~92 °C); 'H NMR (400
MHz, Chloroform-d) J: 8.05 (s, 1H), 7.55 (d, J=28.6 Hz,
1H), 7.12 (dd, J=3.3, 2.3 Hz, 1H), 6.91 (d, J=2.2 Hz,
1H), 6.84 (dd, J=38.6, 2.3 Hz, 1H), 6.52 (d, J=1.1 Hz,
1H), 3.88 (s, 3H).

5-Nitro-1H-indole (3h): Brown solid, 78.7 mg, 97%
yield. m.p. 135~136 C (lit.?? 142~144 °C); 'H NMR
(400 MHz, Chloroform-d) ¢: 8.64 (d, J/=2.3 Hz, 1H), 8.15
(dd, J=9.0, 2.3 Hz, 1H), 7.47 (d, J=9.0 Hz, 1H), 7.41 (4,
J=2.7Hz, 1H), 6.77 (d, J=2.5 Hz, 1H).

6-Nitro-1H-indole (3i): Brown solid, 80.1 mg, 99%
yield. m.p. 136~137 C (lit.?? 140~142 C); 'H NMR
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(400 MHz, Chloroform-d) ¢: 8.72 (s, 1H), 8.43 (d, J=2.0
Hz, 1H), 8.06 (dd, /=8.8, 2.1 Hz, 1H), 7.72 (d, /=8.8 Hz,
1H), 7.55 (t, J=2.9 Hz, 1H), 6.74~6.63 (m, 1H).

4-Chloro-1H-indole (3j):3 Yellow oil, 67.9 mg, 90%
yield. "H NMR (400 MHz, Chloroform-d) J: 8.26 (s, 1H),
7.32 (d, J=7.6 Hz, 1H), 7.26 (t, J=2.9 Hz, 1H), 7.19~
7.10 (m, 2H), 6.71 (t, J=2.7 Hz, 1H).

5-Cloro-1H-indole (3k): Brown solid, 64.2 mg, 85%
yield. m.p. 68~69 C (lit.?31 72~73 °C); '"H NMR (400
MHz, Chloroform-d) J: 8.18 (s, 1H), 7.65 (d, J=2.0 Hz,
1H), 7.33 (d, J=8.6 Hz, 1H), 7.25 (t, J=2.9 Hz, 1H),
7.18 (dd, J=8.6, 2.0 Hz, 1H), 6.54 (dd, J=3.2, 2.0 Hz,
1H).

5-Bromo-1H-indole (31): Brown solid, 95.5 mg, 98%
yield. m.p. 76~77 C (1it.??! 85~87 C); '"H NMR (400
MHz, Chloroform-d) J: 8.20 (s, 1H), 7.80 (d, J=1.5 Hz,
1H), 7.30 (d, J=1.7 Hz, 2H), 7.24 (t, J=2.8 Hz, 1H),
6.66~6.37 (m, 1H).

6-Bromo-1H-indole (3m): Light pink solid, 95.1 mg,
97% yield. m.p. 90~91 C (1it.?4 93~94 C); 'H NMR
(400 MHz, Chloroform-d) o: 8.17 (s, 1H), 7.58 (t, J=1.2
Hz, 1H), 7.53 (d, J/=8.4 Hz, 1H), 7.25 (dd, /=8.4, 1.7 Hz,
1H), 7.22 (t, J=2.8 Hz, 1H), 6.61~6.53 (m, 1H).

Melatonin (3n): White solid, 105.6 mg, 91% yield. m.p.
113~115 °C (1it.> 118~120 C); 'H NMR (400 MHz,
Chloroform-d) ¢: 8.12 (s, 1H), 7.28 (d, J/=1.4 Hz, 1H),
7.05 (dd, J=38.1, 2.4 Hz, 2H), 6.90 (dd, J=8.8, 2.4 Hz,
1H), 5.61 (s, 1H), 3.89 (s, 3H), 3.62 (q, J=6.5 Hz, 2H),
2.97 (t, J=6.7 Hz, 2H), 1.96 (s, 3H); '*C NMR (100 MHz,
Chloroform-d) J: 170.2, 154.1, 131.6, 127.7, 122.9, 112.6,
112.4,112.1, 100.4, 56.0, 39.8, 25.3, 23.4.

Carprofen (30): White solid, 118.8 mg, 87% yield. m.p.
180~181 C (1it.>1 188~190 C); 'H NMR (400 MHz,
DMSO-dg) d: 11.37 (s, 1H), 8.18 (d, J=2.1 Hz, 1H), 8.09
(d, J=8.1 Hz, 1H), 7.49 (d, J=8.5 Hz, 1H), 7.41 (d, J=
1.4 Hz, 1H), 7.37 (dd, J=8.6, 2.1 Hz, 1H), 7.11 (dd, J=
8.2, 1.5 Hz, 1H), 3.83 (q, /=7.1 Hz, 1H), 1.44 (d, J=7.1
Hz, 3H); '*C NMR (100 MHz, DMSO-ds) 6: 176.0, 141.0,
140.3, 138.8, 125.6, 124.1, 123.3, 121.1, 120.9, 120.1,
119.2,112.8,110.3,45.6, 19.4.

2-(5-Methoxy-2-methyl-1H-indol-3-yl)acetic acid (3p):
White solid, 86.6 mg, 79% yield. mp 162~163 C; 'H
NMR (400 MHz, DMSO-dg) ¢: 10.65 (s, 1H), 7.13 (d, J=
8.6 Hz, 1H), 6.89 (d, J/=2.4 Hz, 1H), 6.63 (dd, /=8.7,2.4
Hz, 1H), 3.73 (s, 3H), 2.30 (s, 3H); *C NMR (100 MHz,
DMSO-dg) o: 173.7, 153.5, 134.2, 130.6, 129.2, 111.4,
110.0, 104.3, 100.5, 55.8, 30.4, 11.9; HRMS (ESI) calcd
for C1,H1sNO; [M~+H '] 220.0968, found 220.0965.

N-(Pyridin-2-ylmethyl)acetamide (3q):?"! Yellow oil, 66
mg, 88% yield. 'H NMR (400 MHz, Chloroform-d) &:
8.55~8.53 (m, 1H), 7.71~7.65 (m, 1H), 7.50~6.97 (m,
2H), 6.94 (s, 1H), 4.56 (d, J=6.6 Hz, 2H), 2.08 (s, 3H).

Indolin-2-one (3r): White solid, 54.6 mg, 82% yield.
m.p. 119~120 C (1it.?8 124~125 C); 'H NMR (400
MHz, Chloroform-d) ¢: 8.57 (s, 1H), 7.24 (t, J=7.7 Hz,
2H), 7.11~7.00 (m, 1H), 6.91 (d, J/=7.8 Hz, 1H), 3.57 (s,
2H).
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Indoline-2,3-dione (3s): Orange crystal, 66.9 mg, 91%
yield. m.p. 195~196 C (lit.2 198~120 C); 'H NMR
(400 MHz, Chloroform-d) ¢: 8.05 (s, 1H), 7.65 (d, J=17.5
Hz, 1H), 7.60 (td, J=7.7, 1.3 Hz, 1H), 7.16 (t, J=17.6
Hz, 1H), 6.94 (d, J=7.9 Hz, 1H).

Benzamide (3t):3Y White solid, 58.1 mg, 96% yield.
m.p. 123~124 °C (1it.’Y 127~128 °C); 'H NMR (400
MHz, Chloroform-d) ¢: 7.92~7.75 (m, 2H), 7.62~7.52
(m, 1H), 7.47 (dd, J=8.2, 6.8 Hz, 2H), 6.18 (s, 2H).

4.4 General experimental procedure for Scheme 3

To a sealed tube (100 mL) were added acylated melato-
nin (10 mmol), NH3*H,O (20 mL) and MeOH (30 mL).
Then, the tube was sealed and placed in an oil bathe
(40 °C), and reacted at the same temperature for 10 h. Af-
ter the reaction, the mixture was extracted with EtOAc (50
mL X3), and then the combined organic layer was washed
with brine. The resulting organic layer was dried with
Na»SO4 and the solvent was removed by distillation. The
residue was purified by column chromatography on silica
gel (petroleum ether/EtOAc, V. V=1 . 1) to afford the
desired melatonin (3n) as a white solid (2.04 g, 88%).

Supporting Information HRMS and NMR spectra of
compounds 1n, 1o, 3a~3t. The Supporting Information is
available free of charge via the Internet at http://sioc-
journal.cn.
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