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An efficient and simple method using alkaline ferrioyanide for conmverting the N-CH ~CH,0H growp-
econtaining alkaloid derivatives inte their "mormal”- and "iso-type"-oxazolidine ring-containing
atkaloids has been developed., This ig the first one-gtep oxidation method which affords both types
of cxazoliding vings simultanecusly.

Recently we observed that cuauchichicine (1) is the only "normal~type" [C{20)-O7 oxazolidine ring~
containing alkaloid which exists as o single C(20) epimer, unlike alkaloids such as atisine (2}, and garryfoline (3)
which exist as a pair of C(20) epimers.? This observation prompted us to investigate the influence of the C(16)
methyl group on the stereochemistry of the ring closure of N~ethanol derivatives to the "nomal®=~ and "iso~type"
[C(19)~07 oxozolidine ring-containing bases. For this study, we needed to prepare both types of oxazolidine
derivatives fron N-CH,~CH,OH group-containing precursors, e.g. cyclization of dihydroveatchine (4} to veat~
chine (5) and garryine {6). Cyclization methods utilizing osmium tetroxide®, mercuric acetate?, active manga-
nese dioxide, and silver oxide? produce only the iso~type" oxazolidine ring=containing alkaloids. Methods for
conversion of the " iso~type" oxazolidine ring to the " normal-type" ring require several steps’ and the yiald, in
some cases, is poor. Therefore, we sought an oxidizing reagent which can afford both types of oxazelidine rings
from the N-CH,~CH,OH group-containing alkaloids.
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R'=OH; R*=H
R'=H; R?=OH

We report here an efficient method using alkaline potassium ferricyanide® for transforming the N-etharc
group—containing derivatives into their " normal=type" [C{20)-O] and ®iso-type" [C(19)-O1 oxazolidine ring-
containing alkaloids. This methed is simple, relioble, uses an inexpensive oxidizing reagent, and is the first
one-step procedure reported which provides both types of oxazolidine derivatives simultaneously. The reaction
conditions, yields, and ratic of the cyclized products are presented in Table 1. Attempts were not made to max!
mize yields of the cyclized products because of the limited quantities of the starting compounds.

Oxidation of the N-ethanol derivatives by o one—electron oxidant presumably occurs at the C(19) and
C{20) positions to form the corresponding immonium salts (HC=Itl-), which on cyclization afford both types of
axazolidine rings. In the earlier published methods  using metal oxid?é:sf' &xidation proceeded so as to produce
cnly the "iso-type" oxazolidine ring. Of interest is the cbservation that when N-piperidineethanal was treated
with clkaline ferricyanide solution, it failed to cyclize, indicating that the formation of an oxazolidine ring
takes place only in a conformationally rigid system where the geometry for ring closure is favorable.

In a typical experiment, a solution of pofassium ferricyanide (500 mg) in 4 ml of 8% aqueous sodium
hydroxide was added to 92 mg of dihydroveatchine in 20 ml of 509, ethanol. The reaction mixture was stimred ai
room temperature while the progress of the reaction was monitered by thin layer chromatography on alumina.
After 2.5 hours the reaction mixture was exiracted with methylene chloride (4 x 20 mi). Evaporation of the drie
methylene chloride exiract afforded 87 mg of a mixture of veatchine and garryine, which was separated on a
small column of alumina (activity i) using toluene and methanol as eluents. Alternatively, separation of a mix
ture of both types of oxczolidines was effected by extraction at different pH levels. The mixture was dissolved |
25 m! of ether and o slight excess of methanolic hydrochloric acid (1:1) was odded to the ether solution with
cooling. Water was added and the mixture was basified to pH ~ 8 with saturated potassium carbonate solution
and then extracted with methylene chloride {3 x 30 ml) to give the "iso~type" oxazolidine. Further basificatior
of the aqueous layer with 109, sodium hydroxide solution to pH ~ 12, follawed by extraction with methylene
chloride, afforded the strongly basic "nomal-type" oxazolidine,
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R'=CHy; RE=H, B=< 15 RU =CHy, R2=H; RI=y
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16 Ri=H, R¥=CH;; R= <‘.H 17 Ri=H; R?=CHy R3='¢-‘2 18 R'=H; RZ=CHy R3=<§':H
19 R =CHy; R2=H; R=0 20 R1=CHy; R2=H; =0 2] R'=CHy R=H; R'=0

22 Rl =H; R2=CH3
25 R'=CHy; R=H

24 R'=H, R?=CH,
27 RI=CHy; R2=H
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Table 1. Results of Potassium Ferricyanide Oxidation of Various N-ethanol derivatives,

Substrate Time (hrs) Products” Ratio of normal:iso Isolated Yield
Dihydroveatchine (4) 2.5 Veatchine {5) 54:46 954,
Garryine {6)
Dihydrogarryfoline (7) 2.5 Garryfoline (3) 46:53 83+,
lsogarryfeline (8)
Dihydroatisine (2) 1.¢ Atisine (2) 51:49 827,
Iscatisine (10)
Dihydrocuauchichicina (11)° 1.5 Cuauchichicine (1) 35:65 607,
lsocuauchichicine (12)
"W-Tetrahydroatisine (13) 1.5 14%nd 15° 45:55 729,
"t Tetrahydroatisine (16) 2.0 17and 18 49:51 M,
15~Ketotetrahydroatisine (19) 1.0 20 and 21 45:55 76%,
16a~Maethyltetrahydroveatchine (22) 2.8 23 and 24 48:52 749,
168-Methyltetrahydroveatchine (25) 1.0 26 and 27 56:44 727,
168-Methyltetrahydrogarryfoline (28) 1.5 2% and 30 55:45 837,

9 Each product was fully characterized by physical constants, TH, 13C NMR, and mass spectral analysis or by
comparisen with an authentic sample.

b Oxidation of dihydrocuauchichicine was carried out at 0-5° using saturated sodium carbonate solution instead
of 8% sodium hydroxide solution.

¢ Instability of these compounds in chlorcform and methylene chloride results in low yields.

Acknowledgment: We thank Dr. Andrew W. Stocklinski of the School of Pharmacy, for providing the
mass spectra of certain compounds needed for this work .

REFERENCES AND NOTES

1. (a) Institute for Natural Products Research, (b) Department of Chemistry, and (c) School of Pharmacy.
S. W. Pelletier, H. K. Desai, J. Finer-Moore, and N. V. Mody, J. Am. Chem. Soc., 101, 6741 (1979).
3. K. wiesner, W. I, Taylor, 3. K. Figder, M. F. Bartlett, J. R. Amstrong, and J. A. Edwards, Ber., 86,
800 (1953).
N. J. Leonard and W. K. Musker, J. Am. Chem. Soc., 82, 5148 (1950).
S. W. Pelletier, N. V. Mody, and ). Bhattacharyya, Tetrahedron Letters, 5187 (1978).
S. W. Pelletier, A. M. Ateya, N. V. Mody, and L. C. Schramm, Heterocycles, in press,
S. W. Pelletier, K. Kawazu, and K. W. Gopinath, J. Am. Chem. Soc., 87, 5229 {1965).

Several researchers have used potassium ferricyanide for formation of carbinolamine ethers, but the use of thi

@ NS, e

reagent has not been explored for construction of oxazolidine rings. [ S. Sakai, Chem. Pharm. Bull., 7, 55
(1959); N. K. Hart, S. R. Johns, J. A. Lamberton, H. Suares, and R. I. Willing, Aust. J. Chem., 29,
1295 (1978) 1.

(Received in USA 30 June 1960)



