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Abstract: The synthesis and use of 2-(2-aminophenyl)-acetaldehyde dimethyl acetal 1 are described.
The amides 2, derived from this amine and carboxylic acids, are stable under basic conditions and thus
can be regarded as the protected carboxyfic acids. The corresponding carboxylic acids are regenerated by
conversion of 2 into indolylamides 3 by treatment with CSA and subsequent hydrolysis with LiOOH

or NaOH. In addition, 3 can be easily converted to esters, amides, and aldellyde>
© 1997 Elsevier Science Ltd. All rights reserved.
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roups for carboxylic acid have been devised to date, none appears to be
ds

major drawback of the former is that they are difficult to

nnnnnnnnnnnnn s mambe e i Aal Tan ~tl na Inea  d e ool A el s AYITIA reetatem
plCPdlL U“L«Llly 1!UI 1 CAIDOAYHIC aClus., vl the otner na 1a, lClllUle o1 tne auuut: Ud.bCU. pl( l ve ZIroups

usually requires forcing conditions and therefore may lack general applicability. We report herein that the novel
amides 2, which can be prepared from the parent acids and 2-(2-aminophenyl)-acetaldehyde dimethyl acetal (1).
are stable under basic conditions and can be easily deprotected via the corresponding indolylamides 3 under
mild conditions.? In addition, we have demonstrated that the indolylamides 3 can be converted into other

carbonyl compounds including esters, amides and aldehydes in high yields.
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in MeOH, followed by dimethyl acetal formation to give 2~(2-nitrophenyl)-acetaldehyde dnnethyl acetal (6).

Finaily, reduction of the nitro group over palladium on carbon afforded compound 1 in 73% overall yield from
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Scheme 2
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The amide formation of alkyl, aryl and o,B-unsaturated carboxylic acids or acid chlorides with
compound 1 underwent smoothly by treatment with DCC and catalytic amount of DMAP or in pyridine.

respecuvely (Table 1). These amides 2 can withstand such basic conditions as 3N NaOH (in MeOH at 1t for 2
hy a
i) ai
corresponding indolylamides 3 with acid cataly

regenerated either by conditions A (LiOH, H,03) or conditions B (3N NaOH in MeOH) in nearly quantitative

- o

Tabie 1. Protection, Deprotection and Conversion to Ester or Amide.?
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aAll yields based on isolated products. bRCOOH, DCC (1.5 eq), DMAP (0.1 eq), CH2Cl, nt, 1h.
CRCOCI, pyridine, rt, 1 h. 9CSA (0.05 eq), quinoline (0.1 eq), benzene, reflux. €Indolylamide was

obtained without isolation of amide. /PPTS (0.05 eq), benzene, reflux. JA: LIOH, Ha02, THF/H20. B:

AN NAOH ManU O Ei-N 014 ag) M . 5 .
3N NaOH, MeOH. C: Et3N (0.1 eq), MeOH. D: excess n- BuNHs5, cat. DMAP, toluene, reflux. E: exces

pyrrolidine, cat. DMAP, toluene, reflux.
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In connection with our other project, indolylamides 3 were subjected to DIBAL reduction.
Surprisingly, the corresponding hemiaminals 7 could be isolated in good to excellent yields when the reaction
was terminated by addition of acetic acid (Table 2). The overreduced primary alcohols, which might arise from
the reduction of the liberated aldehydes 8, could not be detected at all. These phenomena were observed not
only for the substrates bearing oxygen functionality in the molecule, but also for the simple alkyl substrates.

excluding the possibility of intramolecular chelation to stabilize the aluminum alcoholate intermediate.’

Generation of the aldehydes 8 from 7 could be achieved under very mild conditions. Thus, treatment of

hemiaminals 7 with 0.15 equivalent of NaCN in MeOH at reflux conditions afforded aldehydes 8 in high yields

without forming aldol nrnrh ucts. In the case of arvl and ¢,
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,IB-I nsaturated amides, aldehvdes 8 were obtained by
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partitioning the crude products of the DIBAL reduction between 1N NaOH and ethyl acetate or by stirring in IN
NaOH/MeOH without isolation of the corresponding hemiaminals.
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@Yields based on isolated products. PNaCN (0.15 eq), MeOH, 60 °C, 1 h. °NaBH4
(2 eq), CeCl3, MeQH/CH2oClo, -20 °C, 25 min. 9Partitioned between 1N NaOH
and EtOAc. 1N NaOH, MeOH, nt.

In summary we have demonstrated that 2-(2-aminophenyl)-acetaldehyde dimethyl acetal is readily
available and can be used for protection of carboxylic acids. The amides prepared from this amine and
carboxylic acids or acid chlorides not only serve as base-stable protected carboxylic acids, but also can be

onverted to esters, amides, and aldehydes. The regeneration of carboxylic acid was carricd out in a mild 2-step

co
procedure via indolylamide.
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For general references on protective groups, see: Green, T. W.; Wuts, P. G. M. Protective Groups in
Organic Synthesis; John Wiley and Sons: New York, 1991.

For protection of carboxylic acid as N-acyl indoline and deprotection via indolylamide, see: de Oliveira
Baptista, M. J. V.; Barrett, A. G. M.; Barton, D. H. R.; Girijavallabhan, M.; Jennings. R. C.; Kelly.
J.; Papadimitriou, V. J.; Turner, J. V.; Usher, N. A. J. Chem. Soc., Perkin Trans 1 1977, 1477.
Barrett reported that ozonolysis of amide derivative of 2-allylaniline and subsequent acid treatment led to
indolylamide, which can be converted to indole and carboxylic acid. Barrett, A. G. M.: Dhanak. D.
Tetrahedron Lett. 1987, 28, 3327.
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Alternatively, compound 1 could be prepared from 2-nitrotoluene utilizing Leimgruber-Batcho enamine
synthesis, subsequent dimethyl acetal formation under acidic conditions, and reduction of the nitro
group. Batcho, A. D.; Leimgruber, W. Org. Synth. Coll. Vol. VII1990, 34.
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(a) MepNCH(OMe)), DMF, reflux overnight. (b) CSA (3 eq), MeOH, reflux, 9 h, 74% (2 steps).
IH NMR data of 2-(2-aminophenyl)-acetaldehyde dimethyl acetal (1): (400 MHz, CDCl3) 6 2.87 (d. J =
5.4 Hz, 2 H), 3.38 (s, 6 H), 4.05 (br s, 2 H), 4.50 (t, J = 5.4 Hz, 1 H), 6.68 (dd, J = 1.0, 8.0 Hz. |
H), 6.74 (ddd, /= 1.0, 74, 7.4 Hz, | H), 7.06-7.07 (m, 2 H).
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hydroxyi compound 9, however, addition of methyl magnesium bromide led to a ciean formation of the

isolable hemianinal 10 as a single isomer.
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