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Conditions: (a) 30% Aqueous formaldehyde, NaOAc, H,O, 95°C.

The expeditious convergent synthesis of the potent human purine nucleoside phosphorylase inhibitor DADMe-Immucillin-G (3) was achieved
via the Mannich reaction. The Mannich chemistry of a series of deazapurines and amine hydrochlorides was also investigated.

Immucillin-H and Immucillin-G (Figure 1) are potent transi- with greater binding affinities than the current clinical
tion state analogue inhibitors of human purine nucleoside candidaté:® The most potent second-generation inhibitor,
phosphorylase (PNPJ2 a therapeutic target for the control DADMe-Immucillin-G, was eight times more active but was
of T-cell proliferative disorders such as T-cell lymphomas, Prepared by a rather lengthy procéssiven the improved
organ transplant rejection, and rheumatoid arthtitism- potency of DADMe-Immucillin-G against human PNP, there
mucillin-H has been readily synthesized via a convergent IS considerable interest in simplifying its synthesis.

synthesis and is currently in Phase I/ll clinical trials (as BCX- 1€ Mannich reaction provides an extremely versatile
1777) for the treatment of T-cell leukerficRecently, we method for the concomitant formation of carbeararbon and

reported a new series of transition state analoGuésich carbon—nitrogen bond8.Modnikova et al. reported use of
represent a second-generation structural class of Immucillin
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the Mannich reaction in the synthesis of a series of of (3R,4R)-3-hydroxy-4-(hydroxymethyl)pyrrolidine 1j
aminomethyl derivatives of 9-deazahypoxanthih@hese (Scheme 2) following a procedure similar to that described
9-aminomethyl-9-deazahypoxanthines share obvious struc-above.

tural features with DADMe-Immucillin-G (3) and conse-
quently we decided to test whether such Mannich chemistry
could be used to synthesiz¢Scheme 1). Such an approach Scheme 2. Synthesis of DADMe-Immucillin®
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aConditions: (i) 30% aqueous formaldehyde, NaOAgDHI5

°C. 12 h. 57%. Reaction times and yields varied depending on the

deazapurine and these results are summarized in Table 1.

would provide direct and general access to a variety of
substituted DADMe-Immucillins. Table 1. Synthesis of DADMe-Immucillins
The hydrochloride salt of @4R)-3-hydroxy-4-(hydroxy-

methyl)pyrrolidine () was synthesized from-xylose in 13 substituents

step&2and 9-deazaguanine (2) was prepared in three steps entry  time (h) R! R? R  yield of 6 (%)
from the commercially available 2-amino-6-methylpyrimidin- a 16 OH OH OH 47
4-one!® The amine hydrochloridé in water buffered with b 1 OoH OH  NH; 65
sodium acetate was treated with aqueous formaldehyde and ¢ 1 SBn OH  NH, 72
compound2 (Scheme 1) at 95C. After 12 h the reaction d 1 SPhpCl ~ OH  NH, 72
was adsorbed onto silica gel followed by chromatography (; g 8g 8g ;i Zg
affording DADMe-Immucillin-G (3) as the acetic acid salt B 1 OAc OAc  NH, 49

in good yield. After conversion to the HCI salt afid and

13C NMR spectra analysis, the compound was found to be

identical in all respects with that previously reporfed. In summary, the Mannich reaction has been shown to
To investigate the versatility of this reaction, a variety of afford convenient access to DADMe-Immucillin-G, a potent

deazapurines were synthesized and reacted with derivativedransition state analogue inhibitor of Human PNP. Its general
synthetic utility with a variety of deazapurines has been
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