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K.t Wo¡¿ hd.r-Lau.¿lia philippianat L. notaei¿lan.l¡¿¿; A¡h€rosperñataccac: alkaloidsi a3imilobi¡ei
anonain€: ro.co.ydinc: nor¡¡nleniner (+frc¡iculinei 4-hyd.oxyanonai¡ei obovaninei oroput.¡inei ( )-

Ablr¡ct Asimilobine, rnonaine, norco¡ydin€, nohanteni¡e, (+)-reticuline and the new alkaloid, 4-hydroxy-
anonaine, were isolated from Laurclio philippiana bark. The bioeeneticauy relaled obov¡n¡ne, oxopuler¡ne and
( )-.omneine, not knowñ as a nalural producl, were obtained from tb€ ba.k of L. noÚe-zelañdiae.'láe
occurrence of (R)'norlaud¡nosoline-de¡ived alkaloids;¡ L. noboe-.¿lan¿iae is a dhtinctive featu¡e of this rree.
Neirhet L- notde-zdantlioe not L. philippiana ¡ccuñulate dimeric benzylisoquinoline alkaloids 10 any
appreciable extent in rhe kunk bark, difi€rins in lhis respeci from L. senpeñirens. rh. only orh.r LauftIia

|NTTOOUCT¡ON
In a chemolaxonomic discuss¡on of th€ ¿lkaloids of
the Alherospe.malaceae it *as poinled out lhat the
Chile^n |Iee Lauftli¿ r¿r'¡p¿¡,¡¡e¡s accumulates bis-
benzylisoquino¡ines, wbile these diñeric compounds
appear to b€ absent from the other two species of this
Ben!\, L philippioña t - Iaurcliop\is philippiana.
'iepa ) of Chile and L. noúe-.¿lo¡diue ('pvkate^J oÍ
New Zea¡and tll. A prel¡minary analysis of t. s€f'r-
p€nil¿¡r bark showed that bkbenzyl¡soquinol¡ne al-
kaloids made up at least 2570 of ihe lolal bases t2l,
bu¡ the alkaloids describ€d for L- philippiana 12, ll
a¡d L. Íooae-z¿landiue 14, 61, wer€ all nonom.nc
aporphiro¡ds. As this differenc€ could b€ of rax
oDomic sisnificarce, a re-exarn¡nation of thes€ ¡rees
was b€gun. This commü¡icalion ¡eports the kolalDn
and characterization of several additional álkaloids,
all noñomers, from the two lat¡er speci€s.

Asimilob¡ne (l), ano¡aine (2¡). norcorydine (l),
nornanlenine (4¡) and (+heliculine (s), row isolated
froñ L. philippiua b¡.k. had not be€n found pre-

viously in this speciesi rorÍantenin€. ho*€ve¡, is a
major alkafoid i¡ L. semp¿ñ¡rcns f2l. 

'H NMR €vi-
d€nc€ ¡ a¡so adduced for lhe prescnce of the un-
d€scribed 4-hydroxyanonaine (2b) in lhe same
material. It s€ens reasonable ro postul¡re thar this
compound lies on or nea. ¡he biosynthelic ¡oute to
l¡riod€nine (7). present in all three species of ¡dü¡¿lia
t2, ó1, and thal 4-hydroxynorÍantenine (4b). already
described for L. philippian¿ t3l may be sin¡larly
re ldfed to o\onantenine 18) .  found in ¿ señpehircas
f2).

Obovanire r9ar .  oropurer ine t l0r  and ( - r romneine
(ó) are the newly ident¡fied coñpounds of L. tuúe-
zela^di¿¿ 6^rk. Puk¡teine (9b) was ibe main a¡kaloid
¡n this tissu€. ¡nd laureline (rl), which h¿d not bc€n
found in a commercial pukalea extracl [4]. was
isolared once again. Although obovanine and oxopu-
terine had not been reporred b€fo.e in the Arheros-
perm¿tJcede.  lhe i r  c lear  b iosenet ic  r . la t ion\h ip Io
pukareine mJle\  th . i r  occurrence unreDarkable.

Dextrororatory romneine had been isolated before
fro'¡� Roñt.ld couh¿n (Papaveraceae). wh€¡e ¡t co-
occu.s w¡th levorotarory reticuline t7l. and i¡s (-)-

2 a  R = H
2 b  R = o H
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nerho s¡lt hnd bcen lound in seve.¡l olher members
of the P¡paveraceae t8l. This is th€ first repof on the
isolation of (RX l.omneine from ¡ natural sourc€.
¡nd ¡¡s presence i¡ L- noaae-klandiae lnd.rscorcs
the exce¡1¡on¡lcapab¡lity of lhis specie\ of {formal¡y)
utiliziñg (R)-no¡luud¡nosoli.e 01. It scems possibl€
rhrr iRl ¡nd (Slnoreticulines are interconv€¡l€d ¡n
puk¡tea und. as in the case of some Papav€racea€,
the conñsur¡tion of each enantiomer d¡rects fs fu.
ther biosynth€lic elaborat;on: thus. (R)-norreticuliñ€
would l€ad to (RX f romneine and rhe (R)(- ) - l ,z . l  I -
trioxygenated aporphino¡ds oI L. notae'rela^dioe.
obov¿nine, pukateine. O'methylpukale¡ne and or-
opuie.ine. presuDably via put€rin€ (O-n€thylobo-
lanin€); (.g)-noreliculine wo'rld lead to lhe (S)(+)-
1.2,9.1G and L2.9, t l -t€l.aoxySenat.d aporph¡noids
laurolitsine. bo¡dine ¡nd ¡soboldin€ ol L. noú.-
zela liae. ^¡d nornanlenine. oxonanlen¡ne and ño.-
corydine of th€ Chilean species.

The absolute valuc of th€ sDecifc rotarion of (-)-
romneine hydrobromide obtain€d from ¿ ¡ou¿.-
zela^dia¿ 05"\ is considerábly lars€r than those
r€Dored for the m¡rer¡al from Ronnera coultun @t)
f ' land for  the ba 'e\  pr€pared f rom the norroemcr in.
.na¡liomers oblained by €rystallization of d¡as-
r€reomeric salts (a3') f9l. This discr€pancy susa€sts
the Dossibility lhat the lileralur€ values coíespond to
stereochcmically impure s¡mples. Such a hyPothcsis
receives süppol from lhe low sp€c¡fic ro¡alio¡ of lhe
l+llaudanosine wnh which the romncine froñ R.
coutt.i was chemically corr.la¡ed, and should b€
relard€d tog€lher with th€ lack of cn.ntioneric pü.itv
of lhe reticul¡ne holat€d from the sañe sourc€ t?1.

Reoeated TLC of rhe L. philipp¡ana fiaction con-
lain¡n84 hydroxynornantenineafforded añaño.Phous
mat€riál w h¡ch darke n€d rapidlyin con¡ac¡ wirhai¡.The
rH NMR sp€ctrum of this product ir CDCIr showed
thát it was a ¡nixture of t¿l(1R, 6as)-4-hvdrorv-
no¡n¡ntenine [], I0l. and a lar8.r amount of another
noraporphin€ with no methoxy Sroups, a 1.2'melhv_
lenedioxy s¡gnal centred at 6.02ppm, ¿n a.omanc
proton singlet at7.0O ppm. an aromal¡c P.olon multiplet
overlappins th€ CHCI, s¡snalard af,other (one proron)
multipl€t centered a¡ 8.05pPm and obscuring the 4-
hydroxynornantenin€ singlet at 7.89ppm. The spec-
trum aho exhibited a ñulliplet centred at 4.83ppm,
considerab¡v downfr eld from the 4-hydroxynornan-
tenine H-4 sisnal. Th. sinslet al7.0Opph corr€sponds
¡oth€ H-3 resonanc€ shif¡€d downfi€ld by the presence
of  !  hydroxyl  erou!  a l  C-4.  as i \  a lway\  lh€ c¿s.  in
4-o x ysenated !porph¡noid s. Th€ large chemical shifi ot
H-4 is d¡¡gnost¡c of ils ¡t¿rs relatiorship io H-6a as in
epist€porphine llll, pachysta'dine ard norpachys'
taudin€ tl2l, and (synthetic) epicataline llll As th€
absolute connguration of a natür¡l ¡¡ng D unsubrituted
aporphinoi¡i c¡n be prcsuñ€¡l tob€ (óaR) ll. it follows
thar rhe new comoound isol¡l.d from L. ¿rilippi¿¡d ¿t
r¿I-(4 R. 6a R )-4-hyd roxyanooainc, the nor-counr€rparr

The idenr iñc¿r ion of  norcorydine is  lar le ly  ba5ed
upon the 'H NMR spectrum of ils N.O-d¡ac€tyl
deriv¡tiye. In lhis conDound th€ H-E and H-9

separ¡ t€d by 0.25ppm, whi l€  in  th€
corrc!pondins no¡isocorydine de¡ivative these signals
would b€ etp€ct€d to appear v€ry close to each othe¡.
The mass sDeclra of N,O-diac€tylnorcorydine and

as¡milob¡ne show a hiSh irlensity peak due to ¡h.
in¡Iial loss of ket€ne hom th€ O_ac€tyl 8roup, as
prov€n by high rcsolution measuremer¡s. The fraS-
menlat¡o¡ theñ continues with ¡he loss of 59 and 72
mass unils. as has been observ€d for the naturallv
occur i ing N-acety las imi lobine and N-acerv lnor¡uc i -
ferine fl4l.

200 MHz 'H NMR sD€cka wer€ r€corded tor obo'
vanine and pukat€in€, allowing th€ H-9 resonancc to
be assigned unequivocally as the low-field coDponenl
of lhe aromat¡€ Dro¡on Dalterr. Th€ H5a doublel of
doublels appears at 3.?9ppm ¡n lhe obovan¡n€ sp.c_
trum and at 3.l4pprn in the case of pukatein€. These
signals had no¡ bc€ñ id€nt¡ffed previously in rh€ 'H

NMR speclra of nonqualcr¡ary aporphin€s or
noraporphines lacking a C-7 oxygen substituent, and
the H-óa/H-7 couplins co¡stan¡s can b€ expectcd io
Drove useful for ih€ rudy of th€ conformations of
these conDounds in solution.

EIPE¡IMENTAL

All mps are úrcorr- IR and 'H NMR spc.ha (TMS as
¡¡t..¡al slardard) wcrc d.l.rmir.d in KBr ánd CDClr, r.s-
Dectiv.ly. MS wcr. ¡.co¡ded ú¡¡e .l.c¡roo inpaci ior.
iztior ¿t ?ocv and l?0-20C. CC a¡d TLC *ere car¡cd our
on Si scl usins CHCI, with ircrc¡sins cóncns of MCOH ot
EtOH.

Tb. alloloids w.rc .xtracred ¿nd fraction.t.d as dca-
crib.d p¡.liously l2l.Individual iiactio¡s w..c súbnnl.d lo
column árd orco, TLC ard lh. cbr.d ba¡ds *.r. monttor.d
by rH NMR fo¡ cóñrounds not iplat.d by ú f¡om ih.sc
plants. Acclyl d.¡ivatied of noraDo¡phi¡.s eÍe grcpa¡ed
using Aclo-pyridin. ¿t room lcñ!

, rm¡lor¡¡¿ (l). rH NMR as ¡n Gf. ll9l. ¡d.rtifr€d as rhe
N.o-diac.¡y¡ d.rivativ., np l4l-14¡' {lir. l4l-144') f ¡Jl.
lo l f  -  144' (c  = r .2r ,  cHcl r ) ;  rH NMR: 6 2.20 r  ( lH.  N^c) ,
2.16 r (3H. OAc), l-60 s (3H. OMe). 6.8ó s (tH. H-3), E.ll ñ
( lH.  H- l  l ) i  MS: ' /2  351.1461 (M' ,59%, CnH¡NO¡ r .qun.s
1{r . r4?r) ,  r09.1170 (M -CH:CO. l0%. CúH¡NO, ¡ .qui r .s
ttt'.uul. 250.ú99 (M' CH,CO-C:HrNO, IOO¡¿.
CrH¡o: iequ¡rcs 250.0993), 23E.099¿ (M'-CH.CO-
C,H'NO. 5E%, CúH,O: rcquir.s 238.0994), 217.0925 (M'-
CH,CO-C'HJNo H. 83%. CrH,,o: rcquircs 237.0915):
and conDafton *ith a r.l. saopt. (mnp.lR. ¡rll5l.

Ano^ai^. 12.1. N-Ac.tyl d.riv¡tiv., mp 231-2ll'(|n.
229-2lcr)  I l5 l .  ta l ts-154.r  ( .=0.21,  CHCI j )  0n-  156' )
 5l, rH NMR ás ¡n rcr. It5l. ldcnliñcd by cónp¿rison w,lh a
rcf .  sañDlc (mFp, IR,  &)  I l5 l .

Norcori.lin¿ ltl. N,O-Diac.tyl d.rivalivc. .mo¡phoús.
IalB +26ó'(. = 0.?6, CHCIr): IR: t .. l?20. ló,locD ': 'H

NMR: 6 2.16 i  ( lH,  NAc),2.25 r  (3H,  OAc),  1.45 r  ( lH,
C, l t  OMG).  1.85 s { lH.  OM.) . l .8E r  ( lH,  oM.) ,6. '70 t  ( ¡H.
H-3) ,6.88 ¿, ,  = 8 H¿ ( lH.  H-E or  H'9) ,7. l l  ¿ J  = 8 Hz ( lH,
H-9 or H'8)i MS: ñ/¡ ¡lll.1684 (M'. 76%, q)n¡NO6
r.quircs 4lt.l6E2). 169.156ó (M'-CH:CO. 88%, C,'H¡NO,
rcquir.s 3ó9.157ó). l10.¡209 (M'-CH:CO CtHJNO, 99%.
CBH,.oa r.qun.s 310.1205), 29.ll12 (M'-CH,co-
CTHTNO - H, t00%. C '¡tl "O¡ rcquircs 2t.l 127).

Nom!¡t¿^¡n. L.l. N -t\..ryl d.riv¡i¡!., ñp 2E3.2E4' (lit.
28r .294' )  12.  16l ,  I r l í  +34f  ( .=0.50,CHCI,) ( l i t .  + l ¡9)
Iló1, idcntiñ.d by compa¡ison wilh an ¡ulh.ntic $npl.
¡vaitabl. ¡n our l¡boraro¡y (nnp. lR,-Rr'

(+!¡.r¡.!¡¡i. (5). P.rchlorat., rp to2-204'. fall +E5'
(. = 0.4:. E|OH), ánd coñpa.¡so¡ *ith.n au¡h.ntrc emple
¿railab¡. ¡n ou¡ labo¡alory (6mp, ¡R, R .
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EI-(1R. 6oRl4-Hylntta^o,¿¡.¡. (2b). Añó.pho¡s, co¡-
l¡ñ¡raIcd w¡h ¡¿l-(4R 6¡S!+hydroxyrolnanr.¡¡i.:,H
NMR: ó ,1,83 h. (lH, H-¡),5.9J d., = LJ Hz (tH, OCHp).
6.m 4 .l = r.5 H2 (rH, OCHp), ?.0 r (tH. H-3), 7.06_?.41
unr.solvcd 1H,8. H-9 ¡nd H-10),8.05 d¡t (lB. H-lr).

(-l-Ron^¿in. 16). Arorphoú; rH NMR: 6 2,J0 r (3H.
NMc).3.E1 s (3H,  OM.) ,3.85 j  ( lH,  OM.) ,5.E5 r  (2H.
OCHp).ó.25 r  ( lH.  H-6) ,6.J1 ¡  ( lH.  H-5) .6.ó1 4,  = 2 Hz
{lH. H{' o. fl -6'). 6.70 ¿ J = 2 Hz (lH, H4' or H-5,), 6.?t t
(lH. H-2')r coDparisor wnb rcf. rH NMR sp.ctruñ t7l.
Hyd¡obronid., mp 221225" 01. 226-2281 t?1, Ialt ?t.
(. =0.2, EroH) | .omp¡rison wth ref. tR sp.cr.um t7l.

Oá"u¿¡in. (¡.r 'R NMn (lGMHar. 6 ¡lc dd. J - r1.5,
, '=43*{a( l * { , l r<¡} ,3,91 d,  J- l .1 l lz f tn .OCH,O),6.12
¿. J =r.r)tz o)t. oclt¡o), 6_6ó r (tH. H_l), 6.88 dr'.
l=7.2,  l '=0.9H2 (H,  H-8 ot  ¡ j - t ' ) ,6 .91 dd.  J  =9_2,
- ¡ '=  r .3 Hz ( fH.  H- fo or  H-Et .7.2r  ¿¿,  !  = a.2.  !  = 1. fHz
(lH, H-CJ, Itg ñh 2g( M) , 1ffi).lEtt ti�',t - E, twvd. 2u
(M'-OH. I@@6),  252 (M'-CH1NH. 27%r,2st  (M'-H-
CA,NH,2l%),222 (2W). Hydrochlorid., short n..dt.s. nD
25cr' ¿ 0f. 260-261) Il8l. ldl* -2ó3' (. = o.l t. M.OH) 0i¡.

r64) frEl.
Pukat.in. (9b). Mp 2t0.-2 " ltit.2ú-tr2\ I1), ta)E ¿sj.

(. = t.0, EIOH) 0¡! 2/0.4 r 3.) t4¡i ¡H NMR (200MHz): 6
2.55 r  (3H,  NM.) ,  3,1{  dd,  ,  = 13,3, . ¡ '=  1.4 Hz ( lH.  H{¡) .
5.98 ¿,  J  -  l3Hz ( lH,  OCHlo) ,  ó.13 4 J = 1.3 Hz ( rH.
OCHp), 6.ó5 r {rH, H-3), 6.91 .u, I =7.2. r = tHz |8.
H-E or H-10), ó.9E d4 J =6.9. t'= | Hz (tH. H-10 o¡ E-E).
1.22 ¿d, I .t.3, lt=1.3H, (lH, H-9); MS: ¡d¿ 295 lM..
tw.1,294 lM, - E, rWV.l.280 (15%), 278 (M'- OH, t5%),
265 (45%), 252 (M. ... CH,NM., 10%1. 236 (r5%1. 222 ltp%).
215.3 m¡ t295-  ¿J21.  l9ó.1 n.  12{ l r222r :  and conpar isn
with a rcf- 3anpl. (mnp. IR, Ry' [5].

oxopatÍin¿ (ro),Mp 242¿14' 0n. 241-243.) ll9li ¡R: r*
ló50cm";'H NMR as i. r.f. fl9l; MSr ,rz 305.0ó%
(C¡H,,NO¡ rcqu¡r.s 305.0704); comparisor wirh Ef. snpl.
(ñftp, IR, &) It9l.

tauQlin. (rrJ. Amo.phoñirH NMR as ¡. rct. ItTl;
(+)-r.rtralc, np 208-2lr 0f. 2l l') t201, t¿ld -5y (. = 0.t0,
EtOs) 0¡1.  -25.1-3.r )  1201.

Ac*noet¿ds.datt-W. ü¡nk Proicsor M. St¡ññ¡ for
ñaking l¡bor¡lory ard 3p¿crrcscopic f¡cilili.s ¡vsit.btc, Dr.

O. E.&hardt for hig¡ r.solui¡or MS and M.ssrs S. ̂ t.sría
a.d A. Fr.y€r lar rH NMR sp.cr.¡. Drs. K. B.rmucr. R.
Dobb.Br.i¡, C, D. Huffor{t ¿nd F. R, S¡.rmir¿ ldndty pro-
v¡d.d r.icr.nc. sampl.s and sp.crr¿. This wort *&r sup-
po.lcd by DICYT ¡nd th. Orylni2.rio¡ of Añc.icsn Sr¿r.s.
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