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Recentiy we observed that cuauchichicine a) is the only “normal-type” [C(2D)-O3 oxaroiidine ring- 

containing aibMd which exists as o single C(20) spimer, unlike alkcrioids such as otisine Q), and garvfoiine (3) 

which exist as a pair of C(20) apimers. 2 This observation prompted us to investigate the influence of the C(M) 

methyl group on the stereochemistry of the ring closure of N-ethanol d~~~tlv~ to the “nom~i“- and rrIso-type” 

[C(l9)-01 oxozolidine ring-containing bases. Far this study, we needed to prepare both types of axaroiidine 

deriva)ivrs fran NCi+CH;IOH group-containing precursors, e.g. cyciization of dihydroveatchine (4J to veat- 

chine w and gan-yine (6). Cyclizcltion methods utiiiring osmium tetroxide3, mercuric acehrt$, active mango- 

nose dioxides, and silver OX* #de6 produce only the “is0-type” oxazoiidbe rine-containing akaioids. Methods fw 

conversion of the “k-type” aazolidine ring to the ” normaI-type” ring require several steps’and the yield, in 

s071~ cases, is poor. Therefore, we sought an oxidizing reagent which con afford both types of oxoroiidine rings 

fram the N-C l+C H&ii group-coniuining a Moids. 
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We report here an efficient method using alkaline potassium ferricyanidae for tmnsfarming the N-ethunc 

group-contuining derivatives ink their “normal-type” qC(20)-O] and “k-type” [C(l9)-01 oxazolidine ring- 

containing alkaloids. This method is simple, reliable, uses an inexpensive oxidizing reagent, and is the first 

one-step procedure reported which provides both lypes of oxazolidine derivatives simultaneously. The reaction 

ctiitions, yields, and mfio af the cyclized praduch are presented in Table 1. Attempts were not made to maxI 

mire yields of the cyclized products because of the limited quantities of the starting compounds. 

Oxidation of the N-ethanol derivatives by a one-electron oxidant presumably occurs at the C(l9) and 

C(20) positions to form the corresponding immonium salts (HC=rf-), which on cyclization afford both types of 

axazolidine rings. In the earlier published methods 
3.556 

using metal oxides, oxidation proceeded 50 as to produce 

only the “isa-fy&’ oxazolidine ring. Of interest is the observation that when N-piperidineethanol was treated 

with alkaline ferricyanide solution, it failed to cyclize, indicating that the formation of an oxazolidine ring 

takes place only in a confonnationaily rigid system where the geometry for ring closure is favomble. 

In a typical experiment, a solution of potassium ferricyan-de (500 mg) in 4 ml of 8$ aqucour sodium 

hydroxide was added to 92 mg of dihydroveatchine in 20 ml of 50% ethanol. Then reaction mixture was stirred al 

room temperature while the progress of the reaction was monitered by thin layer chromatography on alumina. 

After 2.5 hours the reaction mixture was extracted with methylene chloride (4 x 20 ml). Evaporation of the drie 

methylene chloride extract afforded 87 mg of a mixture of veatchine and garryine, which was separated on a 

small column of alumina (activity ill) using toluene and methanol as eluents. Alternatively, sepurotion of o mir 

ture of both types of omzolidinsr was effected by extraction at different pH levels. The mixture was dissolved i 

25 ml of ether and a slight excess of metknalic hydrochloric acid (I:l) was added to the ether solution with 

cooling. Water was added and the mixture was basified to pH - 8 with saturated potassium carbomfe sdurion 

and then extracted with methylene chloride (3 x 30 ml) to give the “iso-type” oxazolidine. Further basificatior 

af the aqueous layer with 10% sodium hydroxide solution to pH ,-, 12, followed by extraction with methylene 

chloride, afforded the strongly basic “normal-type” oxazolidine. 
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Table 1. Results of Potassium Ferricycmide Oxidation of Various N-ethanol derivatives. 

Substrate lime (hrs) Products’ Ratio of normol:iso Isolated Y iald 

Dihydroveatchine (.$ 

Dihydrogarryfoline (a 

Dfhydroatisine (9) 

Dihydrocuauchichicine (lJ)b 

“&Tetrahydroatisine (12) 

“BTetrahydroaGine (12) 

15-Ketotetrohydroatisine (12) 

l&-Methyltetrahydroveotchine (g) 

143-Methyltetrahydroveatchine (25) 

l@-Methyltetrc~hydrogarryfoline (2:) 

2.5 

2.5 

1.0 

1.5 

1.5 

2.0 

1.0 

2.8 

1.0 

1.5 

Veatchine @ 

Ganyine (6J 

Garryfoline (3) 
Isogarryfoline @ 

Atisine (2) 
Iswtisine (l_O) 

Cuauchichicine k) 

lsucuauchichicine (12) 

l&Id 1,s” 

l~ond 1,8 

Z! and 2,! 

23arbd24 

2_6 and 2_7 

2,9 ond 3,o 

5446 95% 

46:53 83% 

51 $I? 82% 

35:&i 60% 

4555 72% 
49:51 91% 

45:55 76% 

48:52 74% 

56~4.4 72% 

55:45 83% 

’ Each product was fully characterized by physical constants, ‘l-l, ‘% NMR, and mass spectral arolysis or by 

comparison with an authentic sample. 

b 
Oxidation of dlhydrocuauchichicine was carried out at O-5’ using sclturated sodium carbonate solution instead 

of 8% sodium hydroxide solution. 

’ Instability of these compounds in chloroForm and methylene chloride results in low yields. 
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