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Abstract - Faur new alkaloids, 6,6a-dehydronorlaureline (z), isosevanine - 
(LQ) , isanrariopsine (12). and O m e t h y l c i ~ m l a u r i n e  (14) have k e n  

isolated frcm H. angustifolia, and their structures have teen d e t e d n e d .  

me ~ l a n t  also contains the h a m  aprphines wrydine I?), laumtetanine 

(2). b l d i n e  (s),  qlaucine is), and laureline ( 5 ) .  

RESULTS AND DISCUSSION 

Material frcm the mminizcmus plant Iiedycarya anmstifolia A. Cunn., which "rows in rain- 

forests  of south-eastem Australid, bas c o i i e c t d  frm King Island in Bass St ra i t ,  the southern 

l imit  of its d i s t r h t i o n ,  and extracted by standard procedures. Wl m u n t s  of cnde 

alkaloids m e  obtained, acmnpanied by considerable quantities of persistent nm-basic 

hwurities. These could m t  be canpletely remxred by continuous extracticn of the a w l e  bases 

in d i lu te  mineral acid wer a prolonged period with ether; howwer, droplet countercurrent 

chranatcqraphy (&c)19 p m e d  effective i n  remxring the randining neutral contaminants, and i n  

part ial ly separating the bases frcm m e  another. The id iv idua l  alkaloids were f inally isolated 

fran the dccc f r ad ions  a n l  purified by p re~ara t ive  t lc .  

*.e alkaloid content was f a d  t o  ke -11 and variable: the mavimm amount obtained, f m  

a u t m  mllec t icns  i n  two s e p r a t e  years, was ca. 2 x f3%, and m t e r i a l  collected i n  winter 

£ran the same location furnished no alkaloids a t  all.  Of the nine bases f&, f ive e r e  

identified as  hm aprphines. The w spgtrrm of one of the l a t t e r  indicated that  it was a 

1 1 1.2.10.11-substituted apolphine , and this substitution pattem was supp3rted by the H rmr 

spednm which shaved a doublet of d a b l e t s  m r r e s p d i n g  t o  the E 8  and I t 9  protons. The 

l a t t e r  spec- also indicated the presence of an N-thy1 group, and three mthcayls, a l l  of 

which -ared to te tm deshieldedilr3 t o  be 1-ted a t  C-1. These data suggested that  the 

alkaloid had structure ?, ~ c h  was confirmed by anparim with an authentic sanple of 

1 
cvry&ne4. Another alkaloid fran the same dccc fraction turned out £ran w and 'H m data 

to be a 1,2,9,10-substituted nolaparphine; the 'H nmr spectnan in particular indicated the 



presenoe of a highly deshielded anmatic proton corresponding t o  fill3, and three methoxyls of 

which tole must te lmated a t  C-l £ran its high chemical The w spec- sha*red a 

plrminent bathodvcmic shift abwe 300 ran on &ition of alkali ,  typical of an aprphine with a 

5 
phenolic gmap a t  C-9 . Structure 2 suggested by these data was confirmed by conparison with an 

. 4  
authentic sinple of lawotetanrne . 
m g s t  the  other aporphines obtained was an ismec of laurotetanine w i t h  the smre 

1 
1.2.9.10 pattern of sutst i tution including an hydroxyl gmup a t  C-9, as shavn by the w and H 

? M o t e t a n i n e  

R1=Cf13, F5=R3=11 

_3 mldine 
R =R =H, R 2 M 3  

1 3  

4 Glaucine 
Rl=R2=P 3 M3 

mu spebra;  hmever, the l a t t e r  spectrun also irdicated the presenoe of an N-nethyl group, 

and ism me-1s of which one must te attached a t  C-l fron the high chemical ~ h i f t ~ ' ~  of its 

protons; this location w a s  supported by the strong (M-31)' peak in the m5. The spectro- 

scopic evidence suggested that  the conpnud was boldire (2) 4.  and this was d i m &  by 

mnparison with an authentic smrple. 

An aporphine isolated E m  another dccc fraction pmved b have the s m  1,2,9,10- 

suts t i tu t im pattern as the two ahme-mentioned bases, b ~ t  it was found t o  k a higher hamlcqw 

with four methoqls and an ?+methyl group. structure _4 was c m f i d  by c~nparison with an 

authentic simple of glaucine4. Ihe remining qmphine  had a w spectrun tha t  indicated 

1 
1,2,10-trisutstitutiml, and this was supported by the pattern of a m t i c  signals i n  the H lnnr 

Speanm. Zhe l a t t e r  also M the presence of methylenedioxy, N-xethyl, and metboxy groups; 

the evidence thus pointed to structure 2, wfiich w a s  m f i n i e d  by m i s o n  with a s q l e  of 

4 laureline4 preparea by -thylation of rcecabnline 1.5) . 
Another alkaloid with a ne tbxy l  and a methylenedioq grw like  laureline ( 5 )  did not, 

hcwwer, correspxd with any previously reported base. The w s p 3 n m  of the new alkaloid 
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resembled that of 5 ,  ht it had an additional long-wavelenyth b%d arnvld 330 m, indicating the 

1 presence of extra mnjugation. mihe H m spednm was also similar to that  of 2, with the same 

pattern of anmatic proton signals, ht it gave no evidence of a mthylimino group, and the 

mthylenedioxy group produced a sinqlet instead of a douhlet as  for laureline6; th i s  observation 

l ikwise  suggested a greater degree of conjugation in the mlecule,  resulting i n  increased 

r ig id i ty  and closer a l l g ~ w t  of the planes of the Kcmatic rings. A t t e x p t s  to methylate the 

nitragen w i t h  formaldehyde and bomhydride failed, and the only prcdud ohtained had added on tvm 

hydmgens; haever, the nitrogen was rea j i ly  methylated and quaternis& w i t h  methyl icdide to 

give a prodmt with only one nwre cartan. The original alkaloid i s  thus a ter t iary  base, and the 

a t a r e m t i o n e d  data together with the mlecular formula, which f m  ms mrrespmds t o  

norlameline with two less  hydrogens, pointed to strudm Z. That the ompound was indeed 

6.6-dehydronorlavreline was confirmed by the  f a d  that  the quaternary methicdide referred to 

abwe could ke reduced with bomhydride t o  lamel ine  l_51; it thus form another menter of the 

snal l  but increasing subgroup of a p o r p h i ~ t y p e  alkaloids w i t h  a conjugated azonethine qr0up7". 

The methicdide of ? appeared t o  undergo ready oxidation an exposure to a i r ;  the w s~ectrrnn 

9 of the prcduct resembled that  of an oxmporphine , and an additional downfield double douhlet 

1 
appsarej i n  the m a t i c  region of the H m spectrun (at 8.75 and 8.35 ppn, J=8 Hz). These 

signals suggested that  ring B had teen ar-tised to prcduce a structure such as 8 ;  a n a l w u s -  

reactions i n  the aprphine series involving N-denethylation and a m t i s a t i o n  have teen recorded, 

10 
although the i r  reaction mechanism is not fully wderstmd . 
Anongst the previously unrcorded bases w a s  one that fmrh iqh  resolutionms had the sarre 

nolecular formula as  dehydronorlaureline (?) except for an extra oxygen, which appeared to be in 

an hydroxyl g r w  f m  the ir spectrmn. Like 7, the rwr base had a r n e t h q l  and a mthylene- . 
1 

d i o y  gmup f m  the H rmr spectrmn, which also st%%& the presence of extra a m a t i c  protons as  



mnpared to the other alkaloids descrited h e ;  two of these protons p d u &  a double doublet 

a t  the l cwf ie ld  end of the -tic region, and suggested the presence of an i&line 

nucleus. The w spectrrm w a s  in goad accvrd with a t e n z y l i - p i n o l i n e  structure, and in 

general the observations indicated that  the alkaloid was an i- and close structural  anal- 

of sevaninel' (?). The reMining axcmatic protons skme3 the saw spl i t t ing  pattern and similar 

1 
chemical sh i f t s  as  for sevanine in the H rmr spedrun: positions 6,7,3', and 4' must thus te 

substituted i n  both cases. The new alkaloid, which has heen nmedisosaranine, gave a positive 

Gibbs reaction12, indicating that  its ph-lic grollp must have an unsubstituted para position, 

d m u s t  thus ke attached a t  C-3'. The tentative structure 10 put forward on the basis of 

13 these data has teen confirmed by X-ray crystallographic analysis . 
m e  of t h e  glaucine fractions contained a previously undescribed base whose w spectnrm 

14 1 
shaved it t o  have a phenanthrene nucleus . The H m spectnm revealed the presence of a 

methylenedioxy, a rwtbw, and a dimethylanice group; the l a t t e r  evidently forms part  of an 

ethmmino chain as indicated by the base peak a t  mlz  58 i n  the m s ,  together with a s t r m g  

1 
conp1mta- j  ion a t  mlz 265, and also by a pai r  of signals i n  the H m swctrun mrresponding 

tc protcns in two methylene groups that are attached to nitrosen and to an arcmatic ring 

respfftively. F m  biogenetic mnsiderations, the ethanimine chain and the mthylenedioxy 
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group may be tentatively assigned t o  positions 1,3 and 4 respectively of r ing A i n  the 

14 1 
phenanthrene system . A broad daun-field singlet  a t  8.6 ppn in the H mu spec- can be 

attributed to the bay proton H-514, and the metbxyl grow in consequence must k located a t  

C-6. The resulting structure is closely analogous to that of the !amm alkaloid wariopsine 4 

( L L ) ,  and the new alkaloid, which has teen n& isowariopsine, was confirmed as  hinring 

structure 12 by conparison with the methine h e  formed by H o r n  degradation of l a m l i n e  

(2). 
Finally, an alkaloid that  had not previously been reported was separated frm one of the 

laureline fractions; i ts f o m l a ,  w and mass spectra suggested that  it belonged to the benzyl- 

1 tetrahydroismpinoline g m p .  Frm the H m spec-, the new base had a methylenedioxy, an 

N-methyl, and a methoxy Trap. Conplenentary and intense ions a t  m/z 190 and 121 i n  the m s  

pointed to the rnethylenedioxy grow k i n g  attached t o  ring B and the rnethoxy to ring C; the 

f o m r  group w a s  lccated by the presence of two one-proton singlets i n  the aranatic region of 

1 the H rmr spectrrnn correspndinq to H-5 and H-8, and the l a t t e r  by the spl i t t ing  pattern of the 

r-ining aronatic protms, which corresponded t o  those of a pdisubst i tu ted  tenzene ring. The 

15 
new alkaloid is thus the methyl ether of charmlaur ine  U3) .  ard its s tmcture  has teen 

mnfirmfd a s  14 by a conparison between the properties of the diazmethane reaction product of 

13 and those of the new base, rimed 0-methylcinnanolaurine. .. 
The persistent contminants associated with the alkaloid fraction of the plant, ihich 

appaxed to a l t e r  the solubility relationships of the bases and render t h e n  d i f f i cu l t  t o  

separate and purify, were also investigated. It was d i f f icul t  conversely to s w a t e  the 

contaminants £run the alkaloids and t o  purify then conpletely but this was eventually 

acconplished by dccc19 and by recrystallisation. The material was obtained i n  substantial 

wounts as a m l n v l e s s  crystal l ine substance that analysed for C10H1802. Since no double 

tends could te detected by.ir or  13c rmr spedmscopy, the nucleus was evidently bicyclic. 

The and I3c m sFectra indicated the presence of three methyl, two methylene, three 

methine and two quaternary carbons; furthemure, the i r  and 13c rm, spectra shawed tha t  the 

two oxy9ens were present as hydmxyl groups. Further s M i e s  designed to f ix  the structure and 

stereochanistry of t h i s  h i q c l i c  terpenoid d iol  are mder way and w i l l  te reported elsewhere. 

17 E l m 1  .. 28 Hedycaryol 



Sane vola t i le  t-oid material was also obtained frcm the solvent used i n  the i n i t i a l  

extraction of the plant material: on evapration of the methanol extract, the material d i s t i l l ed  

over with the solvent am3 eventually crystal l ised f m  it. The crystalline material was 

1 identified as a mixture of u- (??I md 6- 1151 eudesmls16 by a m n p a r i m  of the H rmr, glc  and 

ms data with those of authentic simples. Previous studies on the leaf o i l  of H. angustifolia 

resulted i n  the isolation of the sesquiterpene alcohols el-117 (17) and h e d y c a q 0 1 ~ ~  (18). and 

it was shamla that  the l a t t e r  was the bicqenetic prenvsor of L?. It is likely tha t  hedy- 

caryol is related biosynthetically to the eudesmls 15 and 15 as well. 

D(PKRIMEma 

Dmplet counterwxrent chmnatcgraphy (dccc)19 was carried out on an ins tnmmt consist$ 

of 100 glass tubes, each 4 mn i n  diameter and 1 mn long. ~thanol:chlorofonn:water 15:5:3) were 

f i r s t  qui l ihra ted ,  and the lcwer layer was used as a stationary phase, while the ITXI layer, to 

wh~ch sufficient sulphuric acid w a s  added to give a concentration of NI1000, was used as the 

mbile phase. Thin-layer chronatography ( t l c )  and preparative thin-layer &rQmt~?ra?hv (ptlc)  

m e  performed with Plerck s i l i ca  gel  G3254 or  CAMAG s i l i ca  gel DSF-5, and the ompzuxds were 

visuallsed by spraying with iodoplatinate reagent o r  by exmination under w liaht .  The rreltin? 

pints (mp) were r-rded on a Yanaghto  Seisakushn miacroeltinq point apparatus and are 

uncorrected. Ultraviolet (w) absorption spectra were recorded on Ethanol  solutions with a 

~itachi-perk-~lmer 124 spgtrapho-ter, and the logarithm of the extinction ccefficients 

are given in parentheses. M r a r e d  spectra were recorded with a Becla~n IR-33 s-mter on 

1 
chloroform solutions lmless otherwise specified. Proton nagnetic resonance 1 H m) 

spectra were recorded on d e u ~ l o r o f o n n  solutions unless othemise snecified a t  270 1f:z with 

a Bmker HX-270 spectrareter. Tetrrmethylsilane was used as the internal s-. Ch&cal 

shifts are given i n  ppn and the coupling m s t a n t s  i n  hertz (Hz). Peaks are  descriterl as 

s i n ~ l e t s  ($1, doublets (dl, t r ip l e t s  (t) , quartets (ql o r  m l t i p l e t s  irn) . Mss w t r a  %-ere run 

on a V a c u m  General m i c r a ~ s s  7070 F spectromter by the d i rec t  insertion technique a t  200" and 

70 eV. Intensities are given in parentheses as percentages of base W intensity. 

h t r ac t ion  of plant naterial  - Iraves, twigs and bark of Hedycarya angmtifolia collected around 

Little Grassy creek, Kim ~ s l a n d  ( M ~ F ,  reference BX514678) i n  March !97P were air-dried, milled to 

a f ine pcwder (22.4 ka) and exhaustively extracted with methanol un t i l  a sianple nave a nerrative 

alkaloid test with Mayer's reagent. m e  mthanol extract w a s  concentrhted to 2 !. in and 
dissolved i n  glacial  acetic acid (1.5 a ) .   he solution was poured i n  a f ine  strem i d  rapiav-  

stirred water (20 p) md l e f t  cnremight, them the non-alkaloid precipitate was f i l te red  Off 

through elite. The f i l t r a t e  w a s  evaporated to dryness in v- telm 40T and the residue re- 
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dissolved in 5% aqueous sulphuric acid. The acid solution was extracted with ether  (5 x 100 ml), 

then basified with m m n i a  and extracted with chloroform (10 x 100 ml). The chloroform layer 

was dried (Na2S041 and waporated to dryness in to give the crude alkaloid extract  as a 

yellaw ~norphous @er (12.5 g, 0.056%). 

The ethereal  extract  on evaporatim gave a pale yellav c lys ta l l ine  "on-alkaloidal material 

(6 g) . The methanol recoyered f m  the i n i t i a l  extract deposited a m a t  m l a t i l e  white 

c rys ta l l ine  "on-alkaloidal material (0.7 g)  . 
A secoid batch of plant  material (25 kg) collected fmn the sarre loca l i ty  in july 1979 

fa i led  to give any alkaloids when extracted by the sane mthcd, but a thid batch (23 kg) 

collected i n  MKch the f o l l w i n g  year gave a further  5.9 g of crude alkaloid *act. The 

conbined alkaloid extracts  were dissolved in chloroform and extracted with d i l u t e  hydrochloric 

acid (0.05%. 4 x 25 ml). The aqueous acid solution was exhaustively extracted with ether  i n  a 

l iquidl l iquid extractor  for  30 h ,  basified w i t h  m n i a  (pH = 13) and extracted with chloroform 

(6 x 25 ml) . The canbind  chlorofom so1"tions were dried and evaporated to give a residue of 

mixed alkaloids (0.8 g,  1.76 x 

kcc Separation of Mixed Alkaloids - The mixture, which frcm t l c  contained a t  l e a s t  seven 

alkaloids together with a considerable m u n t  of nm-basic material,  was subjected t o  droplet  

19 counternvrent  chranatcgraphy . The mobile phase as it m g e d  f r m  the apparatus was 

monitored by a w detector (254 mn), and 127 x 3 ml a l iwo t s  were collected autcmatically. Every 

f i f t h  al iquot  was basified with mmnia  and extracted with chloroform; each ex t rac t  was 

exmined by tlc, and the a l iqua ts  were bulked accordingly i n to  nine subfractions. lnethanol and 

chloroform were raroved f m  each subfraction by careful evaporation under vacum M a w  a0c ,  and 

the aqueous residues were h s i f i e d  and extracted with chloroform, then the ext rac ts  were dried 

INa2m4) and evapra ted  to give nine pa r t i a l l y  purified alkaloid fractions, which were further  

separated and purified by p t lc .  

Erac t im 1: CoLydine and Lawte t an ine  - The p t l c  plr if icat ion of the brim c p  (0.098 o,  
4 al iquots  8-15) gave corydine (0.057 g)  , mp 14ET f m  MeOH/aK13 (lit. 148°C), 1 ~ 1 : ~  + 204O 

4 (C = 0.5, C2H50H), (lit. + 20z1°), Amax 218 (4.19), 262 13.731, 270 (3.70), 302 ran (3.4O), 

V- 3450, 1590, 1570, 1500, 1480 &'; 'H rmr 6 7.07 ( l H ,  d ,  J = 8 Hz), 6.83 ( l H ,  d ,  J = 8 Hz), 

6.70 ( l H ,  s ) ,  3.88 (6H, s, 2 x OM3), 3.73 (3H, s, Wij), 2.54 (3H, s,  N - a 3 ) ;  m s  mlz 341 

IM', 100%). 340 (85). 326 168). 324 (55). 310 ( 48 ) .  298 (40). 183 (301. 267 1421, 170.5 (Mu, 

4 10); identical  w i t h  an authentic sample of cowdine ; and laumtetanine (0.026 g ) ,  amr@aus, 

Amax 220 (4.25). 280 (3.22). 308 rn (3.15), on addition Of OH-, 315 (3.35); umax 3350, 1580, 

1500 6'; 'H m 6 7.88 (1H. sl, 6.55 (2H. m) , 3.83 (6H, s, 2 x OM3), 3.52 (3H. s, OM3); m s  



m / z  327 (M', 68). 326 ( loo) ,  312 (26). 310 ( W ,  298 (12). 296 (211, 183 (8).  267 (10). 163.5 

4 
(M*, 8) ; i d e n t i c a l  wi th  an authent ic  simple of l a u m t e t a n i n e  . 
Fraction 2: mryd ine  and Boldine - P t l c  pur i f i ca t ion  of this f r a c t i o n  (0.120 g, a l i q u o t s  16-17) 

gave corydine (0.035 g)  and b l d i n e  (0.072 g ) ,  mp 161°C ( l i t . 4  161°C), [,I$ + 108° (C = 1, 

4 
C2H50H), ( l i t .  + I l l o ) ,  hmax 220 (4.61, 183 (4.21). 304 rm (4.231; 'H rm 6 (m30D); 7.99 (1H. 

s) ,  6.90 (1H. s ) ,  6.60 (lH, sl, 3.92 (3H, 5 ,  OM3), 3.61 (3H. S, OM ), 2.58 (3H. S, N-a3);  
3 

+ 
ms m l z  327 (M , 85) ,  326 (1001, 312 (32). 310 (38). 296 (29), 184 (68). 269 (72). 253 (52). 

4 163.5 (5) ; i d e n t i c a l  with an authent ic  simple of b l d i n e  . 
Fraction 3: Isasevanine - Pt l c  of the gun (0.055 g ,  a l iquo t s  18-28) gave iso-anine (0.016 g ) ,  

mlour less  d l e s  £ran methanol/chloroform mp 148'C; A- 236 (4.121, 270 (3.711, 314 (3.41). 

330 m (3.32) ; vmay 3400, 1640, 1610, 1580 an-'; 'H m 6 8.28 (1H. d, J = 4.5 Hz), 7.36 (lH, 

d,  J = 4.5 Hz), 7.35 (lH, s ) ,  7.05 (lH, S ) ,  6.7 (3H, m), 6.05 (W, s) ,  4.45 (ZH, s ) ,  3.83 (3H, s, 
+ a3); ms m l z  309 (M , 60). 308 11001, 294 (23). 278 (81, 137 (11). 83 (56). 77 (22).  Found: 

309.0987; calculated f o r  C18H15N04: 309.1017. 

Fraction 4: Dehydronorlaureline and Laurelice - P t l c  pur i f i ca t ion  of f r a c t i o n  4 (0.085 g, 

aliquots 29-36) gave l aure l ine  (0.020 g )  as a br6.m gun, h- 218 (4.201, 264 (3.95). 273 (4.1). 

315 (3.57), 325 m (3.25); 'H rmr 6 7.66 IlH, d ,  J = 2.5 Hz) ,  7.15 (1H. d ,  J = 10 Hz), 6.75 

I l H ,  d,  J = 10 Hz), 6.53 (lH, s ) ,  6.03 IlH, d ,  J = 1.5 Hz), 5.88 (lH, d ,  J = 1.5 Hz); ms m l z  309 

+ 
IM , 651, 308 (1001, 294 (53). 266 (48). which was i d e n t i f i e d  by conparison with  an au then t i c  

sinrple; and 6,6_bdehydronorlaureline as a brawn grm (0.043 g ) ,  hmax 248 (4.32). 278 (4.08). 317 

(3.83) and 330 rm (3.85); vmax 1690, 1640 and 1600 an-'; 'H m 6 7.35 (lH, s, 11-HI,  7.2 (lH, 

s,  3-H), 7.1 (lH, d ,  J = 10 Hz, S-H), 6.75 (1H. d, J = 10 Hz, 8-H), 6.1 (2H. s, @CH241, 4.49 

+ 
(2H, m, 7-HI, 3.7 I3H. s,  m 3 ) ;  ms m / z  293 (M , 55). 292 IlOO), 288 (30), 262 (18),  249 (2) .  

149 (20). 146.5 (M*, 2 ) .  Found: 293.1043; ca lcu la ted  f o r  C18H15N03:293.1052. 

Fraction 5: Laureline and 0-Methylcinnaoolaurine- P t l c  p u r i f i c a t i m  of this f r a c t i o n  (0.05 g, 

aliquots 37-41) gave l aure l ine ,  and a m e  polar c a p x n d  as a br6.m grm which could n o t  te 

c lys ta l l i sed ,  h 1680, 1650, 1600, 1510 6'; 'H rm 6 7.05 (2H, d ,  J = 8 Hz, 2'-H, 6'-H), m a x  

6.81 (2H, d ,  J = 8 Ilz, 3'-H, 5'-H), 6.55 (lH, s, 5-H), 6.2 (lH, s, 8-H), 5.86 (W, dd, J = 8, 

+ 
1.5 HZ), @CH2-O), 5.1 (1H. m, 1-H) , 3.78 (3H. s, OM3), 2.5 (3H. s, NCH31; ms m/z 311 (M , 

0.2%), 310 10.2). 296 (0.2), 191 (12),  190 ( loo) ,  188 (7) ,  174 (131, 160 (7 ) ,  144 112), 132 (81, 

121 (go), 77 US), 59 (21),  43 (36). Found: 311.1515; calculated for  ClgHZ1MO3: 311.1521. 

  he canpound was i d e n t i f i e d  as Omethylcimarolaur ine by mnparison with  an authent ic  s q l e  

15 prepared by d i a z m t h a n e  m t h y l a t i o n  of c h ; a r o l a u r i n e  . 
Fraction 6: I s o m a r i a p s i r e  and Glaucine - This f rac t ion  10.045 q, a l i q u o t s  44-47) yie lded tm 
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ccmpoonds on p t l c .  Ihe less polar mopound, isanrariopsine, was obtained as a y e l l m  solid,  mp 

155-157", & 218 (3.93). 250 (4.35), 260 (4.35). 313 (3.88). 325 (3.91). 360 (3.62). 378 m 

(3.65); vm, 1610, 1590, 1500, 1450 'H m 6 8.6 ( l H ,  m) , 7.8-7.15 (5H, m) , 6.25 (2". s, 

W C 3 - 0 ) .  4.0 (3H, s, CCH31, 3.27 12H, m) , 2.65 (2H, m) , 2.43 (6H, N-M3 x 2) ; ms m/z 323 (M', 

60). 308 (12). 292 (161, 278 (30). 265 (42), 247 (81, 222 ( l a ) ,  205 (7). 176 (27). 163 (36). 58 

(100). Ebund: 323.1356; calculated for  CZOHZ1tD3: 323.1539. The wre polar conpound was 

4 
identif ied as glaucine by mnparison with an authentic s q l e ,  colourless c rys ta l s  f m  

mthanol ,  np 1 2 0 T ( l i t . ~  120-121DC); hmax 218 (4.58), 281 (4.181, 303 m (4.16); vmax 1590, 

1575, 1510, 1460 an-'; 'H m 6 7.98 (1H. s) ,  6.81 ( l H ,  s ) ,  6.68 ( l H ,  s ) ,  3.97 (6H, s, 

0CH3 x 2).  3.92 (3H, s, OX3), 3.72 (3H. s ,  CCH3), 2.59 (3H. s, N-M3) ; ms m/z 355 (M', 80). 

354 ( l o o ) ,  340 (26). 338 (231, 324 (14). 297 (10). 281 (8). 177.5 IM*). 

Fraction 7 - (0.141 g,  a l i q w t s  4E961 a s i s t e d  mainly of glaucine. 

Fractions 8 and 9 - (aliquots 97-127) gave negative Mayerrs tests, and on keeping deps i t ed  white 

c rys ta l s  that p m e d  identical  with those obtained previously f r m  the acid solution of crude 

a k a l o i d s  by ether extraction; needles f m  methanol, mp 25+254'C. 

Volat i le  mrra lka lo id  fract ion - The methanol r e m e r e d  fran the  extraction deposited white 

c rys ta l s  10.7 g,  3.15 x r e q s t a l l i s e d  frm methanol, white f lakes mp 62T. U- (h8r) 

109 (14), 108 (12), 81 (12), 79 (8) .  The material was identified a s  a mixture of a- and B- 

eudesml by mnparison of its glc  and spectrosccpic data with those of authentic s q l e s .  

A t t a p t e d  N-Methylation of 6,6~Dehydronorla?ueline - 6,6_bDehydromrlaureline (0.10 g)  i n  

methanol (3 ml) was s t i r r e d  with formaldehyde (37%, 0.2 ml) a t  rmn tenperature for  5 h ,  then 

scdium bomhydride (0.05 g)  was added i n  m a l l  portions. The solvents were rawved, the  

residue dissolved in d i l u t e  aqueous hydrochloric acid (10 m l ) ,  and the solution was b a s i f i d  

with a m n i a  and extracted with chloroform. The produd obtained gave no evidence of an w M 3  

1 
group ( H m and m s )  h r t  the rmlecular weight was found t o  have increased by 2 2. 'RE 

canpound was l a t e r  identif ied as nor laure lhe .  

Cnnversion of 6.6~Dehydronorlaureline t o  Laureline - 6,6_sDehydronorlaureline 10.020 g)  

dissolved in acetone (5 ml) was treated with methyl icdide (0.05 ml) i n  a sealed tube and l e f t  

overnight a t  mrzn -ature. -a1 of the solvent gave a hmrm sol id,  m s  mlz 308, which was 

dissolved i n  methanol (5 ml) and t reated with s cd im  torohydride (0.020 q). The usual work-up of 

the reaction mixture gave laurel ine (0.018 g)  as  a brcwn gun, Amax 218 (4.20). 264 (3.95), 273 

(4 . l ) ,  315 (3.57). 325 rm (3.25); 'H mu 6 7.66 ( l H ,  d ,  J = 2.5 Hz), 7.15 (1% d,  J = 10 Hz), 6.75 

( l H ,  d, J = l O H z ) ,  6.53 ( l H ,  s ) ,  6.03 I l H ,  d ,  J =  1.5Hz),  5.88 ( l H ,  d ,  J = 1 . 5 H z ) ;  msmlz 309 



(M', 65), 308 (100). 294 (53), 266 (48), wfiich W a s  identified by amparism w i t h  an authentic. 

sinnple of lameline. - 
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