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-For laudanosii, NMR nuclear Ovcrhauscr measurements coupled with syathesis using ‘%J cmichcd 
methyl iodide. have shown that quatcmisation vtixecds as expected for steric rcasoas from the side of the * 
opposite to the I.benxyl sidcchain. 

The 1.henzyl te~y~i~~~ moiety is an esstn- 
tial constituent of many natural products used as 
therapeutic agents and has formed the starting point for a 
number of synthetic drugs. For example a number of the 
alkafoiis origi&y extracted from opium’ have the i- 
~Re~y~i~~~ nucleus as a basic struc- 
tural element as does the naMy occuning neuro- 
muscular blocking agent tuhocurarine chloride. One of 
the two LhenzyltetrahydroisoquimAine groups in tuho- 
curarine chloride has a quatemary nitrogen in the form 
of a qua&nary methyl salt? hot, however, if for other 
analogues the nitrogen substitueots are not identical then 
cis/tmr~ isomerism can exist ahout the G-N, bond. 
These isomers may have different biological activities 
and this fact has implications for any synthetic chemistry 
used to produce therapeutic anaiogues. For this reasoo 
we have investigated the preferred direction of quater- 
nisatioo and have used laudanosine, 1 - [(3,4 - dimcthoxy- 
phenyQmcthylf - L2.3.4 - tetrahydro - 6,7 - dimethoxy 
isoqui&ne (I) as a suitahle model. 

It has ban shown previousiy that, among other related 
substrates, laudanosii can he quatemised with ethyl 
iodideorhenxyliodidetogivemixturesofprodoctswith 
propo&ns 65:35 aad 95:5 respectively. For the N- 
henzyl products, a higher degree of non-equivalence in 
the N-henzyl methylene group chemical shifts was 
ohserved for the minor component thus indicatiug a 
higherpotentiallXuriertorotatiooandhencetheilk 
ferencethattheminorproducthadthetwohulkysub 
stitueots in a ci3 co&uratioi~’ If this is true tbcn 
~tion is preferred trans with respect to the 
orientation of the c, suhstituent, 

Conformational &xii of a 12 - dimethyl - 1X9,4 - 

te~y~i~~l~ ring system was also deduced 
from the similarity of the N-Me shifts in the qWernary 
Me salts hut for the 1 - pheoyl - 2 - Me derivatives it was 
inferred that the phenyi suhstituent remained equatorial.’ 

In the quaternary satt with methyl iodide the two Me 
groups can he disco as ck or frans to the l- 
henzyl group and in this communication we present 
diit evidence to show that quaternisation is preferred 
via an approach on the side of the ring Pans to the 
henzyl group. 

81paregIvcniutbcTabk. 

At hi& &Id N-methyl 

At Iow &Id N-methyl 

OfI-nsaaaoee 

Inteqwetatfon of the NOR rwlts. Because nuclear 
Overhauser enkncemeots are inverseiy propok& to 
tk sixth power of the distance hetween the nucleus 
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being irradiated and the nuckus whose intensity is beii 
monitoredPitisckarthatthehighlkldN-Mesignalcan 
beaSaignedaSthatfranStotlKbellZylglWp.The 
average values of 18.1% and 9.4% are almost in the ratio 
of2:land~canbeioterpntadintamsoftherektive 
H&e distances. 

If we make the reasonable assumption that the two 
possiMe hvist chair conformations have similar energies 
andthattbereisa6nitebaniertointercooversiootbeoit 
is only necessary to consider the. two individual coo- 
formations because tbe populations of intermediate 
states will be low. 

The situation for these two conformations, if we 
rti.s ideal dihedral angles, as viewed along the N& 

where Bz-the $4 - dimethoxy benzyl group. ‘Ibe 
wthinehydrogenHIremaiasatthesamedistancefrom 
Mc~ in both conformers. 10 the first conformation, H1 is 
also at the same distance from MeA, but in the second 
conformation tbe correspoadisg distance is much 
greater. The enhancement drops rapidly as the distance 
&reases6amlnoe&ncemeotwillbeexperknudby 
H, from MeA in the second conformer. It then follows 
that if there is fast ring nip between the two coo- 
formations, and assuming equal relaxation paths, the Me 
cis to H, will provide twice the NOE compared to the 
Me tmns to Ht. 

Within experimental error, this is observed and thus 
01~5 explanation is a rapid riog llip betweeo ag 
proximately equal energy twistchair conformations in 
laudawsine methiodide. Anotha possibility is that the 
l-benzyl group 6xes tht conformation such that this 
bulky substituent lks in a pseo&equatorial position so 
that the distances between HI sod the two N-Me groups 
are ditheot by about 12%. as this would a& give an 
NOE ratio of 2:l. Therefore to summahe the NOE 
results, the h&h field N-Me signal in the ‘H NMR spec- 
trum of laudanosine methiadide is ass&d as trans to 
the 1-benzyl group. 

@u~tmrisa&~ witlr “CHJ. If laudawsine base (I) is 
reacted with ‘V enriched methyl iodide the quatemised 
producthasthe’HNMRspcctrumshownioFie.lwith 
the major (- 8046) ‘V enriched N-Me signal to high field 
and hence quatemisatioo goes mainly via an approach 
rmns to the beluyl group. 
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