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Abstract—The hitherto unknown 5,6-dihydroxy-3-mercaptoindole (4a) and its 2-carbomethoxy derivative (4b), as well as the anal-
ogous 5-hydroxy 3-mercaptoindoles, have been conveniently obtained as O,S-acetyl derivatives 3a—d by thiocyanation of the cor-
responding acetoxyindoles 1a-d with the NH4SCN/oxone system followed by Sml, reduction and acetylation.

© 2007 Elsevier Ltd. All rights reserved.

The 5,6-dihydroxyindoles constitute a peculiar group of
naturally occurring catecholic indoles which play a cen-
tral role in the biosynthesis of eumelanins, the character-
istic dark pigments of skin, hair, eyes and melanomas.!
Besides their biological importance in human pigmenta-
tion,? interest in the 5,6-dihydroxyindoles derives from
their increasing applications in cosmetics® and medicinal
chemistry, for example, as active moieties in antiviral
agents and antibiotics.* More recently, advances in
materials science have opened new horizons for 5,6-
dihydroxyindoles and polymers thereof,’ for example,
in the fields of organic conductors and photon harvest-
ing systems.>®

The preparation of 5,6-dihydroxyindoles is notoriously
difficult, due to their marked facility to oxidation with
formation of dark polymeric materials, and most of
the available procedures provide access, in fact, to their
O-acetyl derivatives, for example, 5,6-diacetoxyindole
(1a).° 5,6-Diacetoxyindoles are commonly used as stor-
able and ready sources of 5,6-dihydroxyindoles because
they can be hydrolysed in situ, for example, for studies
on eumelanin formation and structure, thus avoiding
handling of the unstable o-diphenol.
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Recently, as a part of a research programme aimed at
exploiting 5,6-dihydroxyindoles as basic structural units
for new molecular scaffolds and bioinspired materials,
we required access to derivatives bearing a thiol group
on the 3-position of the indole ring. A number of meth-
odological and experimental issues, central to the reali-
sation of this goal, were immediately apparent, that
were raised by the presence of an additional oxidisable
group on the 5,6-dihydroxyindole skeleton. Several in-
dole-3-thiols have been described in the literature, but
most of the reported methodologies’ for the introduc-
tion of the sulfur substituent could not be extended to
oxidisable substrates bearing sensitive functionalities
such as the 5,6-diacetoxyindoles.

We report herein, a convenient access route to the
hitherto unknown 3-mercapto derivatives of 5,6-
dihydroxyindoles and the extension of this methodology
to the preparation of the 5-hydroxy analogues, which
provide the core structures of a number of bioactive
compounds.® The synthetic plan (Scheme 1) relies upon
thiocyanation of 5,6-diacetoxyindoles and 5-acetoxy-
indoles 1a—d’ as a means to install a sulfur on the 3-
position of the indole ring. A reductive step then
furnishes the SH group, which is eventually protected
by acetylation, to give the desired products.

Thiocyanation of 1a—d was successfully carried out with
the recently developed NH4SCN/oxone system,'%* and
afforded the desired 3-thiocyano derivatives 2a-d in
good yields (75-90%) (Table 1).!" The NH4,SCN/oxone
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Scheme 1. Synthesis of acetoxy-3-acetylthioindoles. Reagents: (i) NH4;SCN/oxone, molar ratio 1:1.2; (ii) Sml,; (iii) Ac,O, overnight.

Table 1. Thiocyanation of 1a—d to 2a-d

Table 2. Reduction of thiocyanates 2a—d to thiolesters 3a—d

1 R! R? Solvent, rxn time 2 Yield® (%) 2 R! R? Sml, (egs.)? 3 (% yield)®
a H OAc MeOH, 2 h 90 a H OAc 2.5 78
b CO,Me OAc CH;CN, 24 h 82 b CO,Me OAc 43 74
¢ H H MeOH, 2 h 85 ¢ H H 25 75
d CO,Me H CH;CN, 24 h 80 d CO-Me H 4.3 75

#Tsolated yields.

methodology'%* is mild and proved to be convenient

with respect to other methods which required harsher
treatments.'®® ¢ It has been described for indole itself
and a number of simple derivatives, including 5-meth-
oxyindole, but has not yet been extended to acetoxy-
indoles and indole-2-carboxylates. Sulfur substitution
at the 3-position of indole-2-carboxylates is not an easy
task and has been achieved using various forms of elec-
trophilic sulfur reagents, including disulfides and sulfe-
nyl chlorides, but only few are sufficiently mild and
tolerant of a wide range of indole substrates.!? The pres-
ent demonstration that 2-carbomethoxyacetoxyindoles
can be thiocyanated by the NH,SCN/oxone system ex-
tends the scope of this methodology and is an interesting
result per se considering also the value of the thiocya-
nate group as a versatile precursor of sulfur functional-
ities.!? In the case of 1b and 1¢ acetonitrile was used in
place of methanol as this latter induced deacetylation of
the substrates. Mechanistically, the reaction has been
suggested'% to involve the initial oxidation of the indole
to a radical cation which would then be attacked by the
SCN™ anion at the 3-position. The presence of the elec-
tron-withdrawing 2-carbomethoxyl group deactivates
the substrate to oxidation and, indeed, 1b/d reacted at
much slower rate than 1a/c so that a chromatographic
step was required to remove starting material and minor
side products.

Once the thiocyano group was installed, we next sought
a mild reductive procedure for obtaining the SH group.
Survey of the literature suggested that Sml, could aptly
serve this scope!4 and, indeed, all thiocyano derivatives
2a-d were reduced to the corresponding thiols in satis-
factory yields (Table 2). The reaction was carried out
by modification of previously described procedures.!#?
0.S-acetylated products 3a—d!> could be safely isolated
and stored without appreciable oxidation/decomposi-
tion. Protection of the carboxyl group as methyl ester
(1b and 1d) was critical for the success of the thiocyana-
tion and reduction steps, since all attempts to convert
the corresponding free acids met with failure.'¢

The conversion of 2a—-d to 3a—d described in this Letter
extends the scope of the Sml,-based reduction to indole

#Two additional eqs were added when necessary following TLC
detection of partially reduced species.
®Isolated yields.

thiocyanates bearing ester functionalities. These results
underscore the compatibility of Sml, with base-sensitive
groups, a critical requirement for the preparation of
3a—d since the early methods, involving refluxing with
2.5N NaOH!% or hydride reagents'” were clearly
inapplicable.

In a separate set of experiments we briefly assessed
whether 3a and 3b could be safely de-acetylated to
the corresponding 5,6-dihydroxy-3-mercaptoindoles.
Accordingly, a procedure was devised in which an ace-
tone solution of 3a or 3b was carefully added under ar-
gon to 0.1 M phosphate buffer, pH 12. Excess Na,S,04
was then added, the pH was rapidly brought to 3 with
HCI, and the solution was then extracted with ethyl ace-
tate to give pure 5,6-dihydroxy-3-mercaptoindole (4a)
and 2-carbomethoxy-5,6-dihydroxy-3-mercaptoindole
(4b). As expected, both indoles proved difficult to han-
dle due to their marked tendency to oxidation giving
dark materials in solution and even when stored dry in
the cold. However, by operating under controlled
conditions with the rigorous exclusion of oxygen it
was possible to provide spectral characterisation of both
5,6-dihydroxy-3-mercaptoindole and its 2-carbometh-
oxyl derivative!® (Table 3).

Compounds 4a,b were thiolic in character, as deduced
from SH signals in the proton spectra and the *C
NMR chemical shifts indicating in both cases eight aro-
matic ring signals in the sp® carbon region. Moreover,
the COSY spectrum of 5,6-dihydroxy-3-mercaptoindole
in acetone-dg revealed that the H-2 proton was coupled
both to the NH and SH protons, whilst the HMBC spec-
trum indicated cross peaks of the SH proton with both
C2 and C3 carbons. In 2-carbomethoxy-5,6-dihydroxy-
3-mercaptoindole, the SH signal was shifted downfield
by ca. 2 ppm, due probably to the electron-withdrawing
effect of the COOMe group and/or intramolecular
hydrogen bonding.'’

In conclusion, we have described the first access route
to the novel, highly unstable 3-mercapto derivatives of
5,6-dihydroxyindole by a mild thiocyanation/reduction
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Table 3. 'H (400 MHz) and '3C (100 MHz) NMR data ((CD;),CO) for 5,6-dihydroxy-3-mercaptoindole (4a) and 2-carbomethoxy-5,6-dihydroxy-3-

mercaptoindole (4b)*

Position

SH SH
HO HO
A\ N—co,me
N N
HO N HO H
4a 4b
"H (multiplicity, J, Hz) B3¢ 'H (multiplicity, J, Hz) 3¢
N-H 10.02 (br s) 10.43 (br s)
S-H 3.09 (d, J=1.6) 4.92 (s)
OH 7.81 (br s), 7.74 (br s) 8.23 (br s), 8.37 (br s)
2 7.16 (dd, J=12.4, 1.6) 127.3 130.5
3 94.8 113.2
3a 123.4 120.3
4 7.03 (s) 103.1 6.98 (s) 103.2
5 141.1 142.1
6 143.4 147.6
7 6.89 (s) 97.4 6.92 (s) 97.0
Ta 131.1 132.2
CcO — — 162.0
OMe — — 3.85(s) 50.4

#Resonances have been assigned on the basis of COSY; HMQC and HMBC experiments.

methodology that has been successfully extended to 5-
hydroxyindole and the 2-carbomethoxy derivatives. A
complete spectral characterisation of the 5,6-dihy-
droxy-3-mercaptoindoles has also been provided for
the first time. These results represent an important
advance in the chemistry of hydroxyindoles since no
thiol-containing derivative of this class of heterocycles
has been described so far. 5,6-Dihydroxy-3-thioindoles
and their analogues may find interesting applications
in material sciences and may also provide valuable scaf-
folds for a variety of compounds with potential biolog-
ical and pharmacological properties, for example, for
the treatment of HIV,?° as anti-allergy?' and antianginal
agents,?? as inhibitors of tubulin polymerisation?* and
for the development of complex heterocyclic systems
such as heteroaryl-fused bioactive 5-oxo-1,4-thiaze-
pine-3-carboxamides.?*

References and notes

1. For a review, see: d’Ischia, M.; Napolitano, A.; Pezzella,
A.; Land, E. J.; Ramsden, C. A.; Riley, P. A. Adv.
Heterocycl. Chem. 2005, 89, 1-63.

2. Prota, G. Melanins and Melanogenesis; Academic Press:
San Diego, 1992.

3. Most of the literature refers to patents. For an early
review, see: Brown, K.; Mayer, A.; Murphy, B.; Schultz,
T.; Wolfram, L. J. Soc. Cosm. Chem. 1989, 40, 65-74.

4. (a) Sechi, M.; Angotzi, G.; Dallocchio, R.; Dessi, A
Carta, F.; Sannia, L.; Mariani, A.; Fiori, S.; Sanchez, T.;
Movsessian, L.; Plasencia, C.; Neamati, N. Antiviral
Chem. Chemother. 2004, 15, 67-81; (b) Tichenor, M. S.;
Trzupek, J. D.; Kastrinsky, D. B.; Shiga, F.; Hwang, 1.;
Boger, D. L. J. Am. Chem. Soc. 2006, 128, 15683-15696.

5. (a) Manini, P.; d’Ischia, M.; Milosa, M.; Prota, G. J. Org.
Chem. 1998, 63, 7002-7008; (b) Meredith, P.; Powell, B. J.;
Riesz, J.; Nighswander-Rempel, S. P.; Pederson, M. R.;
Moore, E. G. Soft Matter 2006, 2, 37-44.

10.

11.

. (a) Murphy, B. P. J. Org. Chem. 1985, 50, 5873-5875; (b)

Benigni, J. D.; Minnis, R. L. J. Heterocycl. Chem. 1965, 2,
387-392.

(a) Harris, R. L. N. Org. Synth. 1973, 53, 1834; (b) Tudge,
M.; Tamiya, M.; Savarin, C.; Humphrey, G. R. Org. Lett.
2006, 8, 565-568.

. (a) Landwehr, J.; George, S.; Karg, E.-M.; Poeckel, D.;

Steinhilber, D.; Troschuetz, R.; Werz, O. J. Med. Chem.
2006, 49, 4327-4332; (b) Revial, G.; Jabin, I.; Lim, S
Pfau, M. J. Org. Chem. 2002, 67, 2252-2256.
Compounds la—d were prepared by acetylation of the
corresponding hydroxyindoles obtained either commer-
cially (for 1c¢ and 1d) or by known procedures (for 1a and
1b).%% Esterification of carboxyl groups to obtain 1b and
1d was readily achieved by treatment of the acetylated
derivatives with diazomethane in cold ether for 30 min.
(a) Wu, G.; Liu, Q.; Shen, Y.; Wu, W.; Wu, L.
Tetrahedron Lett. 2005, 46, 5831-5834; (b) Grant, M. S.;
Snyder, H. R. J. Am. Chem. Soc. 1960, 82, 2742-2744; (c)
Blank, B.; Di Tullio, N. W.; Owings, F. F.; Deviney, L.;
Miao, C. K.; Saunders, H. L. J. Med. Chem. 1977, 20,
572-576; (d) Chakrabarty, M.; Sarkar, S. Tetrahedron
Lett. 2003, 44, 8131-8133.

Thiocyanation of la-d was carried out essentially as in
Ref. 10a (see also Table 1). Briefly, a solution of the indole
(0.1 M) and ammonium thiocyanate was stirred with
oxone at rt. After complete substrate consumption (TLC,
eluant: cyclohexane/AcOEt 55:45) the mixture was
quenched with water and the precipitate collected by
filtration and washed with cold water was found to consist
of the crude thiocyanate which was not further purified in
the case of 2a and 2c¢ or was fractionated by PLC (eluant
cyclohexane/ethyl acetate 1:1) in the case of 2b and 2d.
Compound 2a: amorphous solid, ESI(+)-MS m/z =291
[M+H]"; ESI-HRMS calculated for C;3H;;N,0,S
291.0439 [M-+H]", found 291.0470; UV lpnax (MeOH)
281 nm; '"H NMR (400 MHz, CDCls) & (ppm): 2.36 (3H, s,
OCOCH,;), 2.37 (3H, s, OCOCH3), 7.16 (1H, s), 7.29 (1H,
d, J=2.8Hz), 7.39 (1H, s, H-4), 8.86 (1H, s, N-H); '*C
NMR (100 MHz, CDCl;) J (ppm): 21.5, 21.7
(2x OCOCHj;), 91.9 (C), 100.4 (C), 108.5 (CH), 112.2



3886

12.

13.

15.

A. Pezzella et al. | Tetrahedron Letters 48 (2007) 3883-3886

(C), 112.9 (CH), 126.0 (C), 134.2 (CH), 138.2 (C), 139.6
(C), 170.7, 171.0 (2 x OCOCH3;). Compound 2b: ESI(+)-
MS m/z=1349 [M-+H]"; ESI-HRMS calculated for
C15sH13N>O¢S 349.0494 [M+H]", found 349.0506; UV
Jmax (MeOH) 304 nm; 'H NMR (CD30D) 6 (ppm): 2.30
(3H, s, OCOCH3), 2.31 (3H, s, OCOCH3;), 4.01 (3H, s,
COOMe), 7.40 (1H, s, H-7), 7.68 (1H, s, H-4); *C NMR
(CD30D) 6 (ppm) 21.0 (2 x OCOCH3;), 53.9 (OCH3;), 96.3
(C), 109.1 (CH), 112.2 (C), 114.7 (CH), 126.5 (C), 127.3
(C), 135.2 (C) 140.3 (C), 143.5 (C), 163.0 (C), 170.6
(OCOCHj3), 171.0 (OCOCH3;). Compound 2¢: ESI(+)-MS
mfz =233 [M+H]"; ESI-HRMS calculated for
C11HoN,05S 233.0385 [M+H]", found 233.0390. UV Apax
(MeOH) 274 nm; '"H NMR (400 MHz, CD;0D) 6 (ppm):
2.31 (3H, s, OCOCH3), 7.01 (1H, dd, J = 8.6, 2.2 Hz), 7.41
(1H, dd, J=2.2, 0.6 Hz), 7.48 (1H, dd, J= 8.6, 0.6 Hz),
7.76 (1H, br s); *C NMR (100 MHz, CD;0D) § (ppm):
21.9 (-OCOCH3), 92.8 (C), 98.8 (C), 112.2 (CH), 113.7 (C),
115.0 (CH), 119.7 (CH), 131.2 (C), 135.6 (CH), 148.0 (C),
1729 (OCOCH;). Compound 2d: ESI(+)-MS
mlz=291 [M+H]"; ESI-HRMS calculated for
C3H|N,0,S 291.0439 [M+H]", found 291.0390; UV
Jmax (MeOH) 300 nm; 'H NMR (400 MHz, CD;0D) &
(ppm): 2.31 (3H, s), 4.00 (3H, s), 7.14 (1H, dd, J=9.0,
2.2 Hz),7.51 (1H, d, J=9.0 Hz), 7.54 (1H, d, J = 2.2 Hz);
13C NMR (100 MHz, CD;0D) § (ppm): 23.2 (COCHs),
54.2 (OCH;), 97.2 (C), 114.0 (CH), 115.0 (C), 116.4 (CH),
123.7 (CH), 126.9(C), 130.7 (C), 135.7(C), 148.9(C), 162.4
(OCOCHj3), 173.0 (OCOCH3) Purity (>95%) of all prod-
ucts obtained in Table 1 was demonstrated by '"H NMR.
Schlosser, K. M.; Krasutsky, A. P.; Hamilton, H. W_;
Reed, J. E.; Sexton, K. Org. Lett. 2004, 6, 819-821.

(a) Richter, R.; Ulrich, H. In The Chemistry of Cyanates
and Their Thio Derivatives, Part 2; Patai, S., Ed.; Wiley:
Chichester, 1977; pp 619-818; (b) Guy, R. G. In The
Chemistry of Cyanates and their Thio Derivatives, Part 2,
Patai, S., Ed.; Wiley: Chichester, 1977; pp 819-886.

. (a) Toste, F. D.; LaRonde, F.; Still, I. W. J. Tetrahedron

Lett. 1995, 36, 2949-2952; (b) Zhan, Z.-P.; Lang, K.; Liu,
F.; Hu, L.-M. Synth. Commun. 2004, 34, 3203-3208; (c)
Still, I. W. J.; Toste, F. D. J. Org. Chem. 1996, 61, 7677—
7680.

Reduction of thiocyanates 2a—-d was carried out as follows
(see also Table 2). A 0.1 M Sml, solution in dry THF
(2.5 equiv) was added to a solution of the appropriate
thiocyanate in the same solvent at rt under an argon
atmosphere. After few minutes the colour of the mixture
turned from blue to yellow and the progress of the
reaction was monitored by TLC analysis. When necessary
a further amount of Sml, was added to ensure completion
of the reduction which was observed over a period of 2—
6 h. The mixture was then treated with excess acetic
anhydride, left under stirring overnight and extracted 3
times with ethyl acetate. The organic phases were washed
with an aqueous solution of potassium carbonate and
potassium sodium tartrate (1:10 w/w). After evaporation
to dryness the residue was purified by silica gel column
chromatography (eluant cyclohexane/ethyl acetate 1:1) to
give the desired thioacetate. Compound 3a: off-white solid,
ESI(+)-MS m/z =308 [M-+H]"; ESI-HRMS calculated
for C14H4NOsS 308.0593 [M+H]", found 308.0570; UV
Jmax (MeOH) 270, 296 nm; 'H NMR ((CD3),CO) 6
(ppm): 2.26 (6H, s, OCOCHs;), 2.35 (3H, s, SCOCH3),
7.26 (1H, s), 7.37 (1H, s), 7.56 (1H, d, J = 2.8 Hz), 10.75
(1H, br s); '*C NMR ((CD;),CO) & (ppm): 20.23, 20.80
(2x OCOCHj3;) 29.80 (SCOCHj;), 99.4 (C), 107.1 (CH),
112.5 (CH), 127.2 (C), 133.2 (CH), 134.3 (C), 138.1 (C),
139.6 (C),168.8, 168.9 (2 x OCOCH3;), 195.4 (SCOCHj;).
Compound 3b: ESI(+)-MS m/z =366 [M+H]"; ESI-

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

HRMS calculated for C;sH;sNO;S 366.0647 [M+H]",
found 366.0700; UV /max (MeOH) 304 nm; 'H NMR
(CD30D) 6 (ppm): 2.28 (6H, s, OCOCHs;), 2.40 (3H, s,
SCOCH3;), 3.90 (3H, s, COOMe) 7.33 (1H, s), 7.34 (1H, s);
13C NMR (CD;OD) ¢ (ppm): 21.4 (2 x OCOCHj), 30.6
(SCOCH3), 53.47 (COOCH3), 97.5 (C), 109.0 (CH), 115.6
(CH), 129.2 (C), 132.16 (C), 135.6 (C), 140.4 (C), 143.7
(C), 162.9 (COOMe), 171.2, 171.6 (2 x OCOCH3), 196.4
(SCOCHj3). Compound 3c:  ESI(+)-MS  m/z =250
[M+H]+; ESI-HRMS calculated for C;,H;,NO;S
250.0538 [M-+H]", found 250.0590. UV . (MeOH)
285nm 'H NMR (400 MHz, CD;OD) & (ppm):
2.31(3H x 2, s, COCH3), 7.00 (1H, dd, J=38.2, 1.8 Hz),
7.40 (1H, d, J=1.8Hz), 747 (1H, d, J=8.2Hz), 7.54
(1H, s); *C NMR (100 MHz, CD;0D) & (ppm):. 21.8
(OCOCH3), 31.6 (SCOCHs;), 98.2 (C), 112.2 (CH), 115.0
(CH), 119.7 (CH), 130.1 (C), 134.9 (C), 135.6 (CH) , 148.3
(C), 172.9 (OCOCH3), 196.4 (SCOCHs3). Compound 3d:
ESI(+)-MS m/z =308 [M-+H]"; ESI-HRMS calculated
for C14H14NOsS 308.0593 [M+H]", found 308.0620; UV
Jmax (MeOH) 299 nm; '"H NMR ((CD5),CO) & (ppm):
2.29 (3H, s, OCOCHs;), 2.44 (3H, s, SCOCH3), 3.92 (3H, s,
COOMe), 7.25 (1H, dd, J=28.8, 2.4 Hz), 7.31 (IH, d,
J=24Hz), 767 (1H, d, J=88Hz); '*C NMR
((CD3),CO) ¢ (ppm): 20.9 (OCOCH;), 30.3 (SCOCH;
shoulder of the solvent signal), 52.3 (COOCH3), 95.9 (C),
113.1 (CH), 114.4 (CH), 121.6 (CH), 130.7 (C), 131.1 (C),
134.7 (C), 146.8 (C), 160.8 (COOMe), 170.1 (OCOCH3),
192.3 (SCOCH3). Purity (>95%) of all products obtained
in Table 1 was demonstrated by '"H NMR.
Thiocyanation of the free acid (1b; R' = CO,H) resulted
in a quite complex mixture in which the main product was
2-carboxy-5,6-dihydroxy-3-thiocyanoindole (probably the
deacetylation occurred because of the methanol in the acid
medium due to the oxone). Moreover, in the next step, the
work up of the reduction mixture also suffered of serious
yield decrease probably because of the formation of
samarium-carboxyindole complexes difficult to destroy
even by treating with a tartrate solution.'’

Still, I. W. J.; Sayeed, V. A. Synth. Commun. 1983, 13,
1181-1192.

5,6-Dihydroxy-3-mercaptoindole,  amorphous  solid,
ESI(—)-MS =m/z 180 (M—H)"; UV i« (MeOH) 280
(sh), 300 nm; NMR: see Table 3. 2-Carbomethoxy-5,6-
dihydroxy-3-mercaptoindole, amorphous solid, ESI(—)-
MS =m/z 238 (M—H)~, UV J,.x (MeOH) 310, 340 (sh)
nm.

Hirota, M.; Hoshi, R. Tetrahedron 1969, 25, 5953-5960.
Silvestri, R.; Artico, M.; Bruno, B.; Massa, S.; Novellino,
E.; Greco, G.; Marongiu, M. E.; Pani, A.; De Montis, A.;
La Colla, P. Antiviral Chem. Chemother. 1998, 9, 139-148.
Unangst, P. C.; Connor, D. T.; Stabler, S. R.; Weikert, R.
J.; Carethers, M. E.; Kennedy, J. A.; Thueson, D. O.;
Chestnut, J. C.; Adolphson, R. L.; Conroy, M. C. J. Med.
Chem. 1989, 32, 1360-1366.

Zelesko, M. J.; McComsey, D. F.; Hageman, W. E.;
Nortey, S. O.; Baker, C. A.; Maryanoff, B. E. J. Med.
Chem. 1983, 26, 230-237.

De Martino, G.; Edler, M. C.; La Regina, G.; Coluccia,
A.; Barbera, M. C.; Barrow, D.; Nicholson, R. I.; Chiosis,
G.; Brancale, A.; Hamel, E.; Artico, M.; Silvestri, R. J.
Med. Chem. 2006, 49, 947-954.

Ilyn, A. P.; Loseva, M. V.; Vvedensky, V. Y.; Putsykina,
E. B.; Tkachenko, S. E.; Kravchenko, D. V.; Khvat, A. V.;
Krasavin, M. Y.; Ivachtchenko, A. V. J. Org. Chem. 2006,
71, 2811-2819.

Edge, R.; d’Ischia, M.; Land, E. J.; Napolitano, A.;
Navaratnam, S.; Panzella, L.; Pezzella, A.; Ramsden, C.
A.; Riley, P. A. Pigment Cell Res. 2006, 19, 443-450.



	The first entry to 5,6-dihydroxy-3-mercaptoindole, 5-hydroxy-3-mercaptoindole and their 2-carbomethoxy derivatives by a mild thiocyanation/reduction methodology
	References and notes


