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Pre"iou5ly we have shown that the beniosyslobvtener hwing 
on olefinic ry.,ern ot the oppropri0,e position is tranrformed 
regio. ond rtereorelectively into perhydrophenanthrene deilva. 
tiuer through o-quinodimefh.ner by on infr0rnolecul.r (4. + 
+2d-cycload8ition. This tpe of per icvsl icreact ionraio~~l ied 
for o rynlheair of diterpene olkoloidr, afirine, garvine and 
"eolchine or followr. 

Cololytic reduction of 12 gave the lactorn 13 which has been 
correlated with otirine (IS1 by Wiemer. Moreover, the l x t o m  
war reduced with lithium olvrninium hydiide to afford 16.17- 
- i m i n o . 1 3 - m e l h o x p 5 ~ , 1 0 0 - p ~ d d d d d p ~ ~ ~ - 8 , 1  (14). This 
sompovnd woa tr.nrformed into (f )-ati.ine (I51. (*)-garvine 
and (+)-veatchine by Nogala. 

3. ~ o t d  Syntheses by Enzymic Model Oxidation9 
Nature provides 0 splendid method of anslysir for developing 
synthetic router. which we coll biogeneril. Many types of iro- 

quin01ine olkoloidr hove been rynfheiired dong fhi, biogenelic 
line by a number of group, i he  loccaie and tymsinose, which 
have been known or cataiyrt% lor phenol oxidation in Nature. 
invo1vo Copper ion and oxygen. I" cannestion with our interer, 
in alkaloid ,""Lhe.i.. wo studied phenol oxidolion with o mir- 
tvre of suprou. chloride and molecular oxygen in pyridine or 
on enzymic model. 
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