
Tetrahedron Letters No.3, pp.349-353, 1968. Pergamon Press. Printed in Great Britain, 

THE STRUCTURE ARD CONFIGURATION 0~ CASEAKTNE AND CASEADINR 

TWO NOVEL TETRAHYDROPRGTOBERRRRINRS FROM CORYDALIS CASEANA A. GRAY -- 

C.-Y. Chen', D. B. RacLean*, and R. Ii. F. Maneke** 

*Department of Chemistry, Mcklaster University, Hamilton, Ontario 

**Research Laboratories, Uni-Royal Limited, Guelph, Ontario 

(Received in USA 11 September 1967) 

Some years ago, one of UB (R.H.F.N.) (1)' isolated two phenolic alkaloids, F-33(1) and 

F-35(11), from Corydalis caseana A. -_ Gray for which we propose the names of caseamine and 

caseadine, respectively. We now present evidence that these alkaloids are tetrahydroproto- 

berberineo with an unusual. 1,2,-dioxygenation pattern. 

Caseamine (I), C H NO 
19 21 4' 

melted at 257' and had the folloving physical constants: 

Co,] - 406' (C = 0.12 in CHC131, ARtzH+ 206, 228 (sh), and 286 III (iogE4.85, 4.07, and 
/ 

3.71). 

Caeeadine (II), C2CH23N04, melted at 145O and had the following physical constants: 

[a,] - 393' (C = 1.12 in CHC13), kz: 206, 228 (eh), and 286 mp(logc 4.82, 4.08, and 

3.74),qfy3 3530 cm” (6) (ortho-OH weakly bonded to a methoxy group), 2745 cm” (v) 

(Rohlmann band). Upon methylation with diazomethane, both caseamine (I) and caseadine (II) 

gave the same tetramethoxy derivative (III) which melted at 186' and had the following 

physical constants: IaD] - 360' (C = 0.4 in CHC13), lgz 206, 228 (sh), and 286 m,U(log6 

4.81, 4.11, and 3.72),$::3 2740 cm" (w), Bohlmann bands. The U. V. spectrum of III 

suggested (2) a tetrahydroprotoberberine skeleton. Further evidence for this skeleton came 

from the mass spectrum of III (FIG. 1.) which is typical (3) of that of tetrahydroprotober- 

berine alkaloids. 'Ihe fact that III is not identical with any of the known tetramethoxy 

tetrahydroprotoberberines recorded in the literature (4) indicated that ve had a tetrahydro- 

protoberberine with a novel substitution pattern. 

The p.m.r. spectrum of caseadine (II) was most informative, The spectrum after exchange 

with D20 is represented in FIG. 2. The aromatic region, reproduced in the inset, suggests 

that of the four aromatic protons, tvo are ortho to each other (c,, 3.10.xHB 3.16. and JAB= 

t The spectrometers used in this study were: i) p.m.r.: Varian A-60. ii) Infra-red: Perkin- 
Elmer 521 and iii) Ultraviolet: Cary Model 14-R. 
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FIG. 1 

8.4 Hz) and two are para to each other cc,, 3.21,THD 3.24 and JCD* 0 AZ). It is of 

interest to note that protons HB, EC, and HD were all long-range coupled (5) to neighbouring 

benzylic protons resulting in relatively broad signals compared with that of HA, a phenomenon 

Hc 
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FIG. 2 

The p.m.r. spectrum of oaseadine in CDC13 after D20 exchange 
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which was helpful in the determination of the orientation of the hydroxyl group in caseadine. 

'Ihe n.m.r. data and the observation that the mass spectrum of caseadine showed prominent 

peaks at m/e 341, 176, and 164 requires that it should have one of the above substitution 

patterns. 

Structure B is dismissed because caseadine Cl-Me ether (III) is not identical with (-) 

tetrahydropalmatine, Structure C is unlikely on biogenetic grounds (6) since protoberberines 

are generally regarded as derived from benzylisoquinoline precursors and. SO far, only the 

precursors with either 6,7 or 7,s oxygenation pattern are known. When caseadine was dis- 

solved in ~a. 12 N DC1 and heated briefly. one of the aromatic protons was exchanged. The 

p.m.r. spectrum of monodeuterated caseadine (IV) showed that the signal due to HB had 

disappeared and that the doublet from HA had collapsed into a broad singlet. Since it has 

been established (7) that, under these conditions, only the hydrogen6 ortho and/or para to 

a phenolic hydroxyl group will exchange, the p.m.r. data definitely rule out the possibility 

that caseadine might have the structure B or D. Therefore, it should have structure A and 

the hydroxyl group in caseadine must be at Cl. The insolubility and the paucity of caseamine 

. 
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CASEAMINE (I) 

R,+ R2 = R,+R, = H + CH3 

CASEADINE (II) 

RI =H 

R2= Rb= R** CH;, 

(I) did not permit a detailed p.m.r. study to define the 

orientation of the substituents. Nevertheless, the mass 

spectrum of I exhibited prominent peaks at m/e 327, 178, 

and 150 indicating that the two hydroxyl groups were not on 

the same ring. We thus concluded that caseamine (I) and 

careadine (II) have the novel structure A' as illustrated. 

The presence of a "trans" quinolizidine nucleus in 

caseadine is revealed by the presence of Bohlmann bands (8) 

in its i.r. spectrum. The large negative optical rotation 

in CHC13 of caseadine indicates that the hydrogen at Cl4 

should have an q-orientation as indicated (9). Accordingly, 

the relative and absolute configuration of caseadine (II) 

and therefore, of caseamine (I) and the compound III should 

be #at given in FIG. 3. 

FIG. 3 

'ihe relative and absolute configuration of caseamine (I) and caseadine (II) 



No.3 

Acknowledgments 

353 

The award of a University Post-doctorate Fellowship to one of ue (C.-Y. C.) from 

McMaster University and the financial support of the National Research Council of Canada are 

gratefully acknowledged. 

REFERENCES 

(1) R. H. F. Manske and M. R. Miller. Canad. J. Research (B), l6, 153 (19388). 

(2) A. W. Sangster and K. L. Stuart. Chem. Reviews, &, 69 (1965). 
- 

(3) (a) See S. Pfeifer, I. Mann, L. Dolejs, V. Ranns, and A. D. Cross. Tetrahedron Letters, 
83 (1967); (b) Unpublished observationt3 from this laboratory. 

(4) (a) R. II. F. J4anske and W. R. Ashford. The Alkaloids, Vol. IV, p. 77; R. H. F. Manske. 

Ed.9 Academic Press, New York (1954). (b) Ergebnisse der Alkaloid-Chemie 
bis 1960, p. 330, Akademie-Verlag. Berline (1961). 

(5) S. Sternhell. Reviews. Pure and Applied Chemistry (Australia), 2, 1,(1964). 
- 

(6) R. Robinson. The Structural Relations of Natural Products, Clarendon Press, Oxford, 

1955, p. 88. 

(7) C.-Y. Chen and G. W. Kirby, to be published. 

(8) F. bhlmann. Chem. Rer., 91, 2157 (1958). 
- 

(9) 8. Corrodi and E. Rardegger. Helv. Chim. Acta, 32, 889 (1956). 


