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DELCAROLINE, A, NOVEL ALKALOID FROM DELPHINIUM CAROLINIANUM WALT 
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Abstract: The rttucture of delcoroline (1). o novel C19-diterpenoid alkaloid isolated from 

Delphinium corolinianum Walt., has been determined with the aid of proton and carbon-13 

NMR spectroscopy. Delcaroline i s  the first C19-diterpenoid alkaloid bearing a COO) hydroxyl 

group i n  which the C(4) methyl and C(7)1(8)  methylenedioxy groups ore absent 

In continuotion of our efforts to i d a t e  and determine the structures of complex diterpenoid alkoloidr 

from the genus Delphinium, we have examined whole plonts of Delphinium comlinianum Walt.', o relatively rore 

plant ~ t i v e  to the routheartern United Stater. In this communication, we report the isolation and structure 

elucidation of a new Clp-diterpemid alkaloid mmed delcoroline (L), as well or the isolation d the known olka- 

loidr, browniine (2)2 and ojaconine ( 3 ) = ~ ~ .  

1 R = H Delcaroline - 2 Browniine - 
4 R = A c  - 

Delcoraline, the mojor alkaloid of the 95% ethanolic extract of _D. carolinianum, war isolated or an 

omorphour compound by o combinotion of pH gradient extrodion, thick-layer, and column chromatographic 

techniques. Delcoroline, CZ5qlNOe, [a123'5 + 49. 8' (c 0.49, MeOH), formed o cryrtolline perchlorote,5 
D 

mp. 1 6 0 - 1 6 2 ~ ~ ,  when trwted with 6% perchloric acid in  methanol. The IR spectrum of L i n  nujol rhowed ab- 

sorption at 3442 (hydroxyl) and 1083 (ether) cm-I. The 100 MHz proton NMR spectrum of delcaroline i n  CDCI3 

exhibited obrorption for an N - C Y - C Y  group (3H, i) centered a t  6 1.05, four aliphatic methony groups (wch  

3H. 9 at  6 3.25, 3.30, 3.35, ond 3.42, and a one-proton brmd multiplet centered ot 6 4.06 for the C(14)-P- 

proton. 



Treatment of delcaroline with osetic anhydride in  pyridine o t  roan temperature for 3 days afforded 14- 

acetyldelcomline (4) os an omorphour compound. The IR rpectrum showed absorption in nujol o t  3425 (hydronyl), 

1735 (acetote), a d  1085 (ether) cm'. The W MHz proton NMR spectrum of 5 in  deuterochloroform indicated 

the presence of an N-CY-CH_l group (3H. j )  centered a t  6 1.03, on acetoxy group (3H, 9 at  62.02, two three- 

pmton ringlets for hro methoxy groupr a t  6 3.20 and 3.35, a six-proton ringlet for two methoxy groupr a t  63.25, 

and a poorly resolved doublet of doublets centered at 65.15 for the C(14)-P-proton. The r i gm l  o t  64.06 in  del- 

caroline 0) i s  shifted downfield to 65. 15 in  smpound an indication that the C(14) hydroxy group of i i r  

ocetylated. 

. . . . . . . . . 
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The carbon-13 NMR rpectrum of delcoroline (L) rhowed twenty-five signals corresponding to twenty-five 

carbon atoms in  the molecule. Comparison of the carbon-13 NMR rpectrum of delcaroline wor mode with the 

spectra of browniine (;)*, dictyocarpine (5)7, and other published corbon-13 NMR doto for the lycoctonine-type 

a l k o l ~ i d r . ~  The chemical shifts pattern in  delcaroline is very close to that of browniine (2) except for o few 

changer. The appearance of an extra ringlet a t  79.9 ppm in  the rpectrum of delcomline and the disappearance 

of a doublet a t  36.4 ppm (compared to browniine) offorded evidence for the prerence of on additional tertiary hy- 

droxyl group in  delcoroline. According to the known substitution patterns in  this clorr of olkaloidr, the extm ter- 

tiary hydroxyl group in  delswoline con be orrigned to one of the three possible rites, v i r .  C(9), C(10), or C(13). 

The chemical shift of C(11) in  delcoroline appeared a t  53.8 ppm - rignificontly downfield canpored with browniine 

and other lycoctonine-type alkaloids. This observation indicates that the neighbouring C(10) carbon i s  substituted 

by a hydroxyl group. The prerence of a doublet of doublets centered a t  6 5.15 for the C(14)-P-proton in  the 

proton NMR rpectrum of 14-acetyldelcaroline (3 confirmed that the C(9) ond C(i3) sorbonr are not substituted by 

a hydroxyl gmup in  delcaroline. A l l  the rignalr in the carbon-13 NMR rpectrum of delcamline ore in agreement 

with the assigned structure (2). 
Biogeneticolly, delcaroline i s  on important alkaloid because i t  i s  the first example of o Clp-diterpenoid 

bearing a C(10) hydroxyl group in  which the methyl group ot C(4) and the methylenedioxy group between 

C(7) and C(8) are absent. A l l  the known C(10) hydroxyl group-containing olkaloidr8 porserr the C(4) methyl and 

C(7)1(8) methylenedioxy groupr except karokolidine and demethylene-eldelidine in  which the C(4) methyl group 

i s  present. Delcaroline thus represents o novel rubrtitution pattern among a l l  the known Cls-diterpenoid alka- 

loidr. I t  i s  the most highly oxygenated alkaloid of the lycoctonine-type isolated to date. Occurrence of del- 

camline with browniine in  the same plont indicates that browniine i s  pmbably the precursor of delcaroline. We 

ruggert that the presence of the C(4) methyl group and/or the C(7)-C(8) methylenedioxy group i s  not essential for 

the occurrence of the COO) hydronyl group, o d  that C(10) hydroxylation probably i r  toking place ot the lost 

stage of the bioryntherir of there olkaloidr. 
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TABLE 1 

Corbon-13 Chemisol Shifts ond Asrignments for Delcaroline (9, 14-Acetyldelcaroline (41, 
Browniine (ZJ, and Dictyocarpine (5) a r b  

O Chemical rhiftr in ppm downfield from TMS. The rolvent i s  deuterochloroform. 

Carbon-13 NMR spectra were token a t  15.03 MHz in Fourier mode using o JEOL-FX 60 rpectro- 
meter. 
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