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Shigent Nishtyama, Ji-Fei Cheng, Xue Lang Tao, and Shosuke Yamamura* 

Department of Chemistry, Faculty of Science and Technology, Keio Umversity, 
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The first total synthesis of discorhabdm C, related to the cytotoxtc sulfur- 

contammg alkaloids prianosms and discorhabdins IS described The crucial phenolic 

oxtdatton of the appropriate phenol carrymg no protective group was achteved by 

electrochemical methodology. 

SuIfur-contammg afkaloids, pnanosms 1 and discorhabchns2 isoiated from the manne sponges Yi-n~nos 

mrlanns and Latrunculza du Bocage have highly fused nng structures conststmg of pyrro]l,7]phenanthrolme 

and spnodtenone moieties, which exhibit potent antmeopiasttc activities The novei structures and phystoIogtcai 

properties of these natural products have prompted us to mutate thetr syntheses. In the precedmg paper,? we 

reported the successful btomimettc synthesis of the spirodienone which was constructed by phenohc oxtdattons 

of the correspondmg phenol using electrochemical methodology or thallmm (III) salts We disclose herein total 

synthesis of the highly cytotoxtc discorhabdm C (l), the maJor pigment of the sponge Latrunculra du 

Bocage.20 To the best of our knowledge, thts is the first syntheses of a member of the prianosm family, 

although several groups have reported synthetic approaches to these natural products 4 

Prianosin A 
(Discorhabdin A) 

Discorhabdin C (1) 

The carbobenzyloxy (Cbz) derivative (2)s was prepared from 3,4-dimethoxy-5nitrobenzaldehyde using 

essentially the same procedure as previously described3 [ 1 Fe / refluxing HCl - MeOH; 2. CbzCl, NazC03 

(67% m two steps)]. Transformation of 2 to 35 was achieved m four steps [ 1 Jones oxid.; 2. ImdZCO / THF, 

room temp., then NaN3, 3 refluxmg m toluene, 30 mm, 4. TMSCH2CH20T1, 60 “Cl 111 81% overall yield 

Selective removal of the Cbz group m 3, followed by Nbenzylation [I. HP, 10% I’d-C (100%); 2. PhCHO, 

AcOH, 3 NaBH3CN / CH$N, 50 t 60 “C (81/ OG m two steps)] afforded 45, which was then reacted with 
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ethyl chloroacetoacetate in refluxing EtOH to give the indole (5)s in 85% yield. Considering the instability of 

the bisbromodienone moiety in 5, particularly in basic conditions, we chose to construct the iminodienone 

skeleton before the phenolic oxidation. Thus, 5 was subjected to stepwise deprotection, followed by lactam 

formation6 [l. nBqNF / THF, room temp. (75%); 2. KOH / aq.MeOH, then neutralized with HCl; 3. DCC / 

THE, overnight (42% in two steps)] to provide a lactam (6)7. Reduction of 6 with BH3.Me2S (THE, room 

temp.) gave the corresponding amine, which on CAN oxidation in 60% aq.CHxCN yielded a rather unstable 

iminodienone (7)7 in SO% overall yield. Coupling of 7 with 3,5dibromotyramine hydrobromide in the 

presence of NaHC03 in EtOH provided the phenolic product (8)7 in 78% yield. Anodic oxidation of 8 at a 

constant current [3 mA (+1700 + 1801) mV us SCE)]g in CH3CN in the presence of LiC104 under an argon 

atmosphere yielded N-benzyl discorhabdin C (9)7 and the ring expanded product (lo)7 in 19 and 9.2% yields, 

respectively. In the reaction mechanism, the two electron oxidation effected a cationic intermediate [A], 
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followed by cycbzation to [B]. which on proton abstraction provided 9, however, this condition might cause an 

undestrable nng expanston to a stencally deltvered phenol (lo).9 Unfortunately m the last step, all effortsto 

made to remove the benzyl protective group in 9 were unsuccessful To ctrcumvent such a dtfficulty, anodtc 

oxidation was attempted without any protective group, as follows. 

According to this synthetic plan, 5 was converted to the lactam (11)7 in three steps [I. Hz. Pd black / 

AcOH - HC104, 2. KOH / aq.MeOH, then neutralized with HCl, 3 DCC / THF (36% tn three steps)] 

Compound 11 was then subJected to essentially the same procedure as described above to afford 12 in 3X% 

overall yield. Upon anodic oxtdation of 12 [3 mA (+1200 + 1800 mV L’S .SCE)]g the target discorhabdm C (1) 

was obtained m 24% yield together with the ring-expanded product (13)7,9 III 6.2% yield. The synthetic 

product (1) was superimposable with an authentic sample m all respects of the spectral data 

On the basis of these results, synthenc studtes on other congeners containing sulfur atom are in progress. 

The authors wish to thank the Ministry of Educatton, Science and Culture (to J -F C ) as well as the 

FuJisawa Foundation (to J. -F. C. and X L T.) for their fellowshtps 
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8) Anculic oxidation was carried out using a 30 ml glassy carbon beaker as the anode and a platinum wire 

as the cathode respectively, and stopped at ca. 2 F/mol. 

9) The structure was unambiguously determined by NOE experiment. 

10) Hz, Pd-C or Pd-black or Pd(OH);! / MeOH or AcOH-HC104. Hydrogen transfer conditions (Pd-black - 

HCOOH or cyclohexene under refluxing temp.). DDQ / CH2Cl2 - H20. 
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