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The first synthesis of dephostatin, conducted by use of a silyl protective group removable with HF-NaF buffer without 
damaging the labile N-nitrosamino group, is described. 

Protein tyrosine phosphatase has been implicated in the 
regulation of the cell cycle1 and activation of lymphocytes.2 
Recently, a novel protein tyrosine phosphatase inhibitor, 
dephostatin 1, was isolated from the culture filtrate of 
Streptomyces sp. MJ742-NF5.334 Dephostatin and its deriva- 
tives are expected to be useful biochemical and therapeutic 
agents. 

In spite of its potential utility, sufficient amounts of 
dephostatin are difficult to obtain from the natural source 
because of its low production by the microorganism and 
lability to air, heat, light, solvents and acidic conditions. 
Therefore, a practical chemical synthesis is needed. Herein 
the first synthesis of dephostatin is described. 

As commercially available 2,5-dimethoxyaniline 2 appeared 
to be the most suitable starting material, the amino group of 2 
was protected as tert-butyl carbamate 3 (83%). Treatment of 3 
with NaH (1.2 equiv.) in DMF followed by addition of Me1 
(excess) gave the N-methylated product 4 in 98% yield. 

The tert-butyloxycarbonyl and two methyl ether groups of 4 
were simultaneously removed with BBr3 (3 equiv.) in CH2C12 
at room temp. After completion of the reaction, the reaction 
mixture was poured onto ice-water; and the aqueous layer was 
neutralized with NaHC03, washed with CHC13, and concen- 
trated in vacuo to give a crude mixture containing the 
deprotected product 5.  Crude 5 was used for the following 
reaction without further purification because of its intrinsic 
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lability. 
Attempts to direct the N-nitrosation of 5 with HNO2 

generated from NaN02 and 1 mol dm-3 HCF failed to give 1 
due to the unexpected side reactions, presumably poly- 
merization and C-nitrosation. Instability of 5 ,  being an 
obstacle for this reaction, seems to arise from the hydroqui- 
none structure. Therefore, temporal protection of the 
hydroxy groups was necessary for the subsequent N-nitrosa- 
tion, and so we employed tert-butyldimethylsilyl (TBS) ether, 
which is known to be removed selectively under mild 
conditions .6 

Thus, treatment of crude 5 with TBSCl (2.5 equiv.) in the 
presence of imidazole (5 equiv.) gave 6 in 41% overall yield 
from 4. Intermediate 6 was stable under the standard 
conditions of N-nitrosation; exposure of 6 to 1 mol dm-3 HCl 
(excess) and NaN02 (1 equiv.) in H20-THF provided 
N-nitrosamine 7 in 81% yield. 

Deprotection of 7 was examined under various mild 
conditions. Desilylation of 7 with tetrabutylammonium flu- 
oride (TBAF), in fact, proceeded smoothly. However, the 
resulting 1 after TBAF treatment was an intractable mixture 
with unknown impurity. This problem was successfully 
resolved by the method of Cook et aZ.7 Addition of HF-NaF 
buffer (pH 4.98) to 7 in THF afforded dephostatin 1 as a pure 
form (light-brown powder) in 66% yield from 7. t The overall 
yield was 18% based on the starting material 2 (six steps). 
Synthetic 1 was identical to the authentic sample in all respects 
(mp, IR, 1H NMR and 13C NMR spectroscopy, FABMS and 
TLC), and gave satisfactory FAB HRMS data (found: mlz 
MH+, 169.0627 C7HgN203 requires 169.0613), which could 
not be obtained from the natural material. Synthetic 1 also 
showed tyrosine phosphatase inhibitory activity indistinguish- 
able from that of the natural material. 

We thank Dr M. Imoto, Keio University and Dr H.  
Naganawa, Dr D.  Ikeda, and Mr R. Sawa, Institute of 
Microbial Chemistry, for valuable suggestions. 
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Scheme 1 Reagents and condirions: i, (Boc)zO (1.2 equiv.), TEA (1.2 
equiv.), 1,4-dioxane, HzO, 2 5 ° C  24 h: 83% yield; ii, NaH (1.2 
equiv.), DMF, 0 to 25 "C, 1 h then Me1 (5 equiv.), -23 to 0 "C, 3 h: 
98% yield; iii, BBr3 (3 equiv.), CH2C12, -78 to 25 "C, 7 h; iv, TBSCl 
(2.5 equiv.), imidazole (5 equiv.), DMF, -23 to 25 "C, 24 h: 41% yield 
for two steps: v. NaNO? (1 equiv.), 1 mol dm-3 HCl (excess), THF, 
0 "C, 3 h: 81% yield; vi, HF-NaF buffer (pH 4.98, excess), 25 "C, 24 h: 
66% yield 

Footnote 
t An alternative route to 1 via N-methyl-N-nitroso-2,5-dimethoxyani- 
line derived from 4 was unsuccessful due to the difficulty of selective 
demethylation without destroying the N-nitroso moiety. 
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