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Abstract

A fast synthesis of ring-A disubstituted Fmoc and Boc protected l-tryptophan analogs was achieved starting
from the appropriate 2,4- or 2,3-disubstituted phenylhydrazines
and optically active N,N-diprotected l-glutamic
acid γ-aldehydes, utilizing a Fischer-indole synthesis
as a key step. Unlike most of the previously reported methods, that
required the multistep stereoselective generation of a chiral carbon,
this fast methodology is useful for generating optically active
ring-A disubstituted protected tryptophans starting from a simple
and common chiral precursor. These building blocks have a wide application
scope in peptide and combinatorial chemistry fields.


Key words

Boc strategy - combinatorial chemistry - Fischer
indole synthesis - Fmoc strategy - orthogonal protection - tryptophan
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[bookmark: RD07803ST-21]21  17 g (49.13 mmol) of 2 were
dissolved in 300 mL of CH2Cl2. 53.60 g (245.65
mmol) of (Boc)2O, 147 mL (1.1 mol) of Et3N
and 0.6 g (4.91 mmol) of DMAP were added under Ar atmosphere. The
reaction mixture was stirred under Ar atmosphere for 3 days. The
CH2Cl2 solution was washed with 0.35 M KHSO4 (3 × 50
mL) and water (3 × 50 mL). The solvent was evaporated under
reduced pressure. The product 3 was purified
by MPLC on RP18 to give 15.35 g (72%). 1H NMR
(CDCl3) (δ ppm): 4.82 (m, 1 H), 3.66 (s, 3 H),
3.16 (s, 3 H), 2.47 (m, 3 H), 2.14 (m, 1 H), 1.50 (s, 9 H), 1.47
(s, 9 H), 1.45 (s, 9 H). MS (m/z):
447 (MH+).
[bookmark: RD07803ST-23]23  5.11 g (13.2 mmol) of 4 and
2.28 g (13.2 mmol) of 2,4-dimethylphenyl hydrazine hydrochloride 5a were refluxed in 100 mL of iso-propanol for 5 h. The reaction mixture
was cooled to r.t. and the solvent was evaporated under vacuum to
give 4.5 g of crude mixture. Yields (according to HPLC): 26.9% of
mono-Boc product 6 and 50.5% of
di-Boc product 7. The mixture of 6 and 7 was dissolved
in 40 mL dichloromethane. 100 µL of tri-iso-propyl
silane and 40 mL of trifluoroacetic acid were added at 0 °C.
The reaction mixture was stirred for 30 min at 0 °C and
for 3 h at r.t. The solvent was evaporated and the residue was dissolved
in 40 mL ACN/H2O (2:1) and DIEA (to pH = 9).
Fmoc-OSu (3.14 g) was then added and the final mixture was stirred
overnight at r.t. The reaction mixture was acidified with 5% HCl. Acetonitrile
was evaporated and the product was extracted with EtOAc (3 × 30
mL). The organic phase was washed with NaHCO3 (3 × 30
mL), water and dried over MgSO4. The pure product was
isolated after elution from a self-packed column RP-MPLC (LiChroprep
RP-18, 40-63 µL Merck) using acetonitrile and water (0.1% of
TFA), 2.7 g (46%).
[bookmark: RD07803ST-25]25  Selected data for compounds 8a and 8d. 8a: 1H NMR (d
            6-DMSO) (δ ppm):
12.65 (br s, COOH), 10.66 (br s, NH), 7.87 (d, 2 H, J = 7.5 Hz), 7.66 (d, 2 H, J = 7.2 Hz), 7.62 (s, NH), 7.38-7.42
(m, 2 H), 7.26-7.33 (m, 2 H), 7.14 (s, 1 H), 7.12 (d, 1
H, J = 1.8 Hz), 6.70 (s, 1 H),
4.18-4.21 (m, 4 H), 3.12-3.18 (m, 1 H), 2.96-3.01
(m, 1 H), 2.38 (s, 3 H), 2.33 (s, 3 H). HRMS (m/z):
455.1964 (MH+, calculated 455.1971 for C28H27N2O4). 8d: 1H NMR (d
            6-DMSO) (δ ppm):
12.75 (br s, COOH), 10.65 (br s, NH), 7.87 (d, 2 H, J = 7.5 Hz), 7.60-7.75
(m, 5 H), 7.51 (t, 2 H, J = 7.5Hz),
7.37-7.40 (m, 4 H), 7.20-7.34 (m, 2 H), 7.17 (d,
1 H), 6.98 (d, 1 H, J = 1.2
Hz), 4.15-4.28 (m, 4 H), 3.19-3.25 (m, 1 H), 3.00-3.15
(m, 1 H), 2.72 (q, 2 H, J = 7.5
Hz), 1.28 (t, 3 H, J = 7.5Hz).
HRMS 
(m/z): 531.2281
(MH+, calculated 531.2284 for C34H31N2O4).
[bookmark: RD07803ST-26]26  Selected data for compound 19: 1H NMR (d
            6-DMSO) (δ ppm):
12.50 (br s, COOH), 10.66 (br s, NH), 7.10 (s, 1 H), 7.07 (d, NH),
6.92 (d, 1 H, J = 7.8 Hz), 6.69
(s, 1 H), 4.09-4.18 (m, 1 H), 3.04-3.11 (m, 1
H), 2.87-2.95 (m, 1 H), 2.36 (s, 3 H), 2.34 (s, 3 H), 1.33
(s, 9 H). HRMS (m/z): 333.1831 (MH+,
calculated 333.1814 for C18H25N2O4).
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