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abstract: Chemical invertigotion of the rmt r  of nooniturn rzzgmrrm var.hei.erotrichion f. 

dielsianwn W. 1. Wang resulted in  the isolation of o novel olkoioid, mgorine, along with two 

k n w n  alkoloidr, asonitine and 3dmr/.conitine. The structure of mgorine (5) war based on the 

carbon-13 NMR omlyrir. Subsequently, thir structure war confirmed by o portial synthesis f r a  

delphirine. The structure of nogorine is unuruol because i t  i s  the only CIP-diterpenoid alkaloid 

in  which the C(15) hydroxyl group enittr in the B-configuration. 

As a port of a program to invertigot$ the sonrtihlents of the well-knwn crude drugs of China, we have 

investigated the roots of Aconitwn nagarum "or. ,%temt~:rkwn f. dieleionurn W. T. Wmg, which ore used in 

the tmditioml Chinese medicine for treatment of rheumatism and nsurdgia. In thir smmunisotion, we report 

the isolation, structure elucidotion, and portiol synthesis of a novel C19-diterpenoid olkoloid mmed nawrine (1). 
Along with thir new alkaloid, we have also isolated and fully chmcterized the major and minor k m n  alkaloids, 

osonitino (2 o d  3-deosy~conitine (3,' respectively. 

. . 
2 R= OH Asonitine 

1 Nogerine - - 
3 R = H De~x~oson l t ine  - 

36W gm of the roots (collected in  h - L i  during the month d October, 1980) were extmcted with ben- 

zene. The alkaloids were isoloted from the benzene extract by o combination of acid-bare extraction. alumin. 
+ 

column c h r a o t o p p h y  and crystollizotion techniques. Nagorine, Cu&9NOI (M 453.272),2 mp 190-191°c 



(corrected), lo]:+ 20.4' (c = 0.88, CHCI3), war cryrtoliized frrm osotone. Nogarine showed I R  absorption 

in  w / o l  a t  3450 and 3170 (hydroxyl), 1105 (ether) cm' a d  other shamsterirtic peokr of the Clrditerpsnoid alka- 

loid skeleton. The 90 MHz I H  NMR spectrum of 1 in deuteriochloroform (exchange with D20) exhibited r igmlr  ot 

6 i. l l (3H, L, NCH+_Hd, 3.33, 3.38 and 3.49 (mch 3H, 2, OC&) a d  3.97 OH, t, C(14)+-_Hi. 

The '* NMR rpectrum of mgarine showed hventy-three rignolr for twenty-four urrbon atoms in the mole- 

cule. The '* NMR rpectrum of mgarine war somporod with those d neoline (y ond 15-epihyposonine (9.' 
The pottern of shemiml rhi fh in mwr ine is  similar to that of the alkaloid, necline, (Table I). The appearance 

of a new doublet at 68.1 ppn, divrppmrance of a triplet at 42.7 ppn, and downfield and upfield rhi fk of C(i6) 

ond C(16Y carbon otomr in the '% NMR rpectrum of nogarine in  comparison with that of nealine and 15-epihyp- 

aconine, respectively, suggested that the resondary hydroxyl group must be present o t  the C(15) position in m- 

garine. The P-configurntion of the C(i5) hydroxyl group in mgarine wrrr ertobiirhed by &serving the chemical 

shifts of a hydroxyl ot C(15) in  15-epihyposonine and hypoconine (9.' Therefore, structure i w r a r r i g n e d  to 

wwrioe. Subsequently, this struckre wmr confinned by rr p r t i a l  synthesis of mgarine frwn deiphirine,6 or out- 

lined below. 

Table 1. Chemical Shifts and Assignments for Nogarine (2, Neaiine (3, 15-Epihypconino (i) andHypoconine 
(g. 

In ppm downfield to TMS; solvent i s  deuteriochloroform. 

* Valuer within any vertical column may be interchanged. 

Pyrolyrir of 80 rng of delphirine (2 war achieved a t  205-215'~ a t  0.1 mm for I 0  min. to afford pyro- 

delphirine. Withovt further purification, the latter war hydrolyzed (1% KOH in  methanol, 2 hr reflux) to 

give the known compound, pyroneoline (9 48mg),'mp 170 -172~~ ,  'H NMR (CDCI3), 6 1.08 (3H.t. M Y -  
Cb) ,  3.30, 3.33, 3 .39(mch3H,~,  OCY),  3.93 OH, broad sigml, C(14)-P-!), 4.34 (lH, - d, Js6 .0  Hz, 

C(lb)a-@, and 5.50 (IH, d_. JZ6.O Hz, C(15)-H). The1* NMR rpectrum of pyronwline in deuterioshloro- 

form exhibited these rignalr: 13.2, 27.6, 30.3, 31.7, 36.5, 39.0, 46.5, 47.2, 48.1, 48.6, 49.3, 51.2, 55.9, 

57.0, 58.5, 59.2, 73.4, 73.4, 79.5, 80.3, 80.6, 84.1, 116.3, ond 148.9 ppn. To the solution of pyroneoline 
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4 Neoline - 5 R1 = H; R2 = OH 15-Epihypasonine - 
6 R1 = OH; R2 = H Hyposonine - 

7 Delphirine - - 8 Pyroneoline 

(42 ma) in  2 ml of dry pyridine, 27 mg of ovnium tetroxida i n  2 ml of dry diomne was odded ond the rerulting mix- 

ture war stirred a t  r w m  tempemhlre for 1 hr. To this mixture w r  added a solution of d i m  birulfite (100 mg) 

in  2 ml of water and 3 ml of pyridine. When a clear omnge rolution war obtained after 15 min, i t  wor extracted 

with chlwoform (3 x 25 ml). The chloroform extract war dried over onhydrous No2S04 and evopomted _no 

to give 15-f)-hydroxynsoline (40 mg), whish war crystallized from acetone, mp 190-191°c. The synthetic 15- 

B-OH neoline and mgarine were identical in a l l  respects (TLC, mp, mmp, ord I3C NMR spectra). 

The occurrence of the C(15)-B-hydroxyl group in mgarine appears to be unique because this gcoup exists 

in the a-sonfigurotion in  a l l  other known diterpemid a l k a l ~ i d r . ~  
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