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Abstract: The novel protein tyrosine phosphalase inhibitor dephoslatin was synthesized in 6 steps with an overall yield 

of 35% from 2aitrohydroquinone 

In recent publications, Umczawu ct al.‘.’ huvc dcscribcd the isolation and characterization of a novel 

procin tyrosine phosphatasc inhihitclr produced by Swepmnyrr.s. They named this material dephostatin, 

and determined that its chemical structure is 2-(N-Methyl-N-nitroso) hydroquinone 1 based on its physic* 

chemical properties and also on its trrtnsformation to two derivatives that were also adequately 

characterized. In view of the tedious manipulations necessary for the isolation of dephostatin from cell 

cultures, we felt that. due to the relatively simple nature of the molecule, a synthetic approach would make 

dephostatin more readily available to intcrcstcd investigators. We present herein a convenient synthesis of 

dephostatin, in 6 steps from a readily available starting material. 2-nitrohydroquinone (2). 
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Reagents: a: t-BuMe$SiCI, imidazote. DMF, r.t (quant). b: NaBI&. NiC12.6H20, MeOA. r.t. (83%). E: acetic-fomic 

anhydride, HCOOH. 0°C (92%). d: BH3, THF, r.L (95%). e: NOBF4. EtsN, ether (78%). I: TBAF, THF, OOC (62%). 

The starting material 2-nitrohydroquinone 2 was obtained by oxidation of o-nitrophenol using 

ammonium persulfate under b&qic aqueous conditions, as described by Forrest and Petrow.’ A blocking 

group for the two phenolic groups was neceswy and its choice was directed by careful evaluation of the 

subsequent steps, including easy removal in the final step of the *sequence. Protection as zert-butyldimethyl 

sllyl ethers proved to be quite adequate Kor this task. 
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When the &protected nitro compound 3 was initially subjected to catalytic hydrogenation in the 

presence of 5% palladium on charcoal at 40 psi in ethanol, a low yield of amine was obtained, along with 

side-products which suggested loss of protecting group and also transfer to the amine group. Alternatively. 

nitro reduction via the procedure of Kudo4 usin g NaBJ& and nickel (II) chloride in methanol at +room 

temperature cleanly provided the amine 4, in 83% yield. Formylation using acetic-formic anhydride in 

formic acid at 0’ afforded the N-formyl derivative 5, which was easily reduced to the corresponding 

methylamine 6 by borane-THF at room temperature. Conversion to the final precursor 7 was achieved 

cleanly by nitrosation using freshly sublimed nitrosonium tetrafluoroborate5 in dry ether, in the presence of 

1.5 eq of Et3N at room temperature. Removal of the terr-butyldimethyl silyl protecting groups was achieved 

wilh 2.2 cy ol‘ TBAF in THF at 0’ followed by quenching with aq NH&f. The dephostatin was purified by 

column chromutoogruphy on siltcu gel, usin g 1: 1 ethyl a~etate/hexanc as cluent; the product obtained was 

stirred with I : I ether/hexanc at room temperature’ for 1.5 hours and filtered to afford pure dephostatin as a 

tan solid. mp: dec 1 20° (lit2, 104-107°C). Overall yield from 2-nitrohydroquinone is calculated at 35%~~ 

Characterization data for our synthetic dephostatin’ allow us to confer the identity of our material 

with that from culture isolation. Each step of the synthesis may be run on multi-gram scale, and all 

inwmcdiatcs arc stat-k ct,mpc>unds which gave satisfactory spectral and analytical data. The dephostatin 

rwuted i~wll’ Lo bc unsllrhlc on storage at room temperature; however, a sample kept at 0” showed only 

slight dekrioration after 4 months. We thus recommend storage at -78OC in the absence of light. 
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