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Abrtroct: Treatment of the N C Y - C H 2 0 H  group-containing alkaloids with silver oxide in  

alcohol affords the "iro-type" oxozolidine ring-containing alkaloids in yields of 72 to 90% via 

oxidative cyclizatian. Thir method affords higher yields than earlier reported methodr for thir 

type of tronrformotion. 

In connection with our work on CzO-diterpenoid olkaloidr, we required a simple, high-yield method for 

conrtrusting oxazolidine rings from the corresponding N-CHZ-CH20H group-containing compoundr, e. g. con- 

version of dihydrwtirine k) to ismtisine (2) or otirine @). Recently we reported2 that the use of active rnanga- 

nere dioxide offordr better yields (50 - 60%) of cyclized products than the earlier reported methods using the 

very toxic and expenrive osmium tetroxide3 or mercuric o c e t ~ t e . ~  We report here the use of ri lver oxide5 for 

converting the N - C H 2 C Y O H  group-contoining aikaloid derivatives into their "iro-type" CC(19)-0- 1 

oxozolidine ring-containing olkoloidr. Thir method ir  very simple, giver higher yields of iro-oxorolidine deriv- 

atives than any of the reported  method^,^-^ ond involver easy workup. The reaction conditions and ~ i e l d s  of the 

cyclized products are presented in  Table 1. 

1 Dihydroatirine - 2 lroatirine - 3 Atirine - 

In a typical experiment, 20 mg of dihydrmtirine in  15 ml of 75% ethanol was treated with 60 mg of silver 

oxide.' The resulting mixture wor heated a t  96Owith stirring for 2.5 hours. During thir time, a rilver mirror 

appeared on the rurfoce of the reaction flask. The reaction mixture war filtered, evaporated to dryness and 

the product war chromatographed over o short alumina (activity I l l )  column to yield 18 mg of i ~ w t i r i n e . ~  

Thir reaction may be carried out i n  methanol or 75% ethonol. I t  is worth noting that N-piperidineethanol 



5_ R'  = H; R2 = O H  

7 _  R'  = OH; R 2  = H 
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foiled to cyc l i re  to an oxazolidine, when i t  war treated with silver oxide under rimilor r b c t i o n  conditionr. 

This observation suggests that oxozolidine ring formation occurr only in  a conformotionolly rigid system where 

the geanetry for ring closure i s  favorable. Formation of the oxozolidine ring in  these alkaloids occurr ot C(19) 

(e. g.  ismtisine) i n  preference to the C(20) position (e. g. atirine). We d id  not detect any "normol-type" 

C(20)-0-1 oxarolidiner or cycliration products. 

Table 1. Silver Oxide Cyclizotion of Various Alkaloid Derivatives 
- 

Substrate Temp. Time, hrr. productt lrolated Yield 

Dihydrmtirine (1) 96O 2.5 l rmtir ine (2) 90% 

Dihydroveatchine 96' 2.5 Gorryine (2) 78% 

Dihydr~~arry fo l ine (6) 6 4 O  3.0 lrogorryfoline (Z) 76% 

Dihydrocuouchichicine (8) 96' 2.5 lrocuouchichicine (z) 76% 

Tetrohydroveatchine (1:) 80° 1.0 Compound 11 79% 

15-Ketotetrohydrmtirine (12) 24' 5 .0  Compound 12 83 % 
a -Tetrahydroatkine (13) 24O 5.5 Compound 12 72% 

P-Tetrohydrmtisine (l6) 24' 4.5 Compound I? 72% 

Each product wor charclcterized by lH, 13C NMR, and moss spectral a ~ l y r i r  or by comparison with an  

authentic rample 
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