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TOTAL SYNTHESIS OF (+)-NEPLANOCIN F 
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Abstract: (t)-Neplanocin F was synthesized in 12 steps from the racemate (3J$), which 

was available from D-ribonolactone. 

Of the natural fermentation products isolated from amoullariella reqularis A11079,I 

(-)-neplanocin A (I) has received the most attention because of its novel carbocyclic 

structure and its potent antiviral and antitumor properties.2 Among the other 

naturally occurring neplanocins, (-)-neplanocin F (2), the allylic rearranged isomer of 

(-)-neplanocin A,3y4 attracted our attention as both a synthetic target and as a 

molecule of potential biological interest. In addition, it was felt that a total 

synthesis of neplanocin F would firmly establish the chemical structure of this 

compound and resolve a discrepancy between three published communications2-4 and the 

patent literature,5 regarding the stereochemistry of the 2'-hydroxyl group. 

An undesired side product, obtained from the scale-up synthesis of (-)-neplanocin A, 

was the racemate (3J/4) of a pivotal cyclopentenone intermediate 3. 6 For the synthesis 

of neplanocin F, however, it is the opposite enantiomer in this racemic mixture 

(compound A), which is the critical precursor. 

As reported earlier for compound 3, the racemic cyclopentenone mixture (3/J) was 

reduced regioselectively and stereoselectively to the a-allylic alcohol 2 (only one 

enantiomeric form is shown in Scheme 1).6 Protection of the newly formed alcohol as a 

benzyl ether, followed by the acid-catalyzed removal of the isopropylidine moiety, gave 
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a. #I NaH. DMF. tt, 30 mtn. (II PhCH26r (&t&l, OMF. rt. 1 h: b. TFA (aql, rt, 16 min; c. %O 
Il.2 aqulv.L B$N. DMAP, CH924. rt. 30 min; d. NaOMe/MeOH. rt. r) min: e. MaOSO,Cl [M&I, 
1.2 W@V.), Et& cH2c4. rt, 30 min; f. LiNJ. DMBO, rt, 30 min; g. LiNI. DMSO, lllPC, 3 dm; 
h. Undlar wt. [H& MeOH. rt. 1 h; i. 2,6-diamino-bchloropyrimidina I2 equhr.1, E@, n-BuOH, A, 3 
claw: j. IEtOl&H. HCI. rt. 8 h; k. BC4, CH2C$, -7WC. 2.6 h: I. NHS/MeOH, lloOC, 3 days. 
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256-7-C dec, IH NMR (Me2SD-d6) 6 3.90-4.19 (m, 2 H, Cti20H), 4.30 (t, J = 6.6 Hz, 1 H, H- 

I'), 4.82 (t, J = 5.5 Hz, 1 H, CH20li), 4.55-5.01 (m, 2 H, H-2', H-5'), 5.40-5.50 

(overlapping doublets, 2 H, 2 x Oil), 5.65 (s, 1 H, H-4'), 7.21 (s, 2 H, NH2), 8.09 (s, 1 

H, H-8), 8.18 (s, 1 H, H-2); high resolution FAB MS, m/z 264.1097 (MH+, calcd. 

264.1099)].10 The proton NMR of synthetic (f)-neplanocin F was identical to the one 

from a sample of natural (-)-neplanocin F kindly provided to us by Dr. Satoshi Yaginuma, 

from the Toyo Jozo Co., in Japan. 

In summary, the synthesis of (+)-neplanocin F, achieved in this work, represents 

another example of the utility of our previously developed cyclopentenone synthon (u/4) 

toward the synthesis of novel carbocyclic nucleosides, particularly those belonging to 

the neplanocin family. Evaluation of the biological potential of neplanocin F is under 

investigation together with efforts toward the preparation of optically pure material. 
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