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MerlInI and Zanarottl' recognued that the choxce between the structural alternatives la 
_* 

and 2a assigned to euslderln'.' 1s dlfflcult, *_ even on the basis of NMR spectra Although 

favourlng la upon conslderatlon of blosynthetlc mechanism, -,_ m the same way as proposed 

prev3.0usly,4 and a biogenetIcally patterned, but not unambiguous, syntheses, they, 

neverthelesi, were forced to defer a flnal decrsion to X-ray analysis ' 

Euslderln, a neollgnan of the Lauraceae genera Euslderoxylon,' Anlba' and Licarla,& 

is accompanied I* a Llcarla species by euslderm-B to which agam, conslderlng MS and 'HMR 

data, the alternative structures lb and 2b can be assigned 
-_ Cm 

Isolated aromatlc ethers associate only weakly with the NMR shift reagent Pr(fod)g. 

The same occurs with ortho diethers in whxh the oxy-functions are part of an addItIona 

ring (e g In methylenedloxybenzene and benzodloxane), unless an OR group substitutes at 

least one of the vlcinal posItIons Ortho dl- and trlethers associate strongly with the -- 

reagent 

These facts, verified by examlnatlon of sample model compounds, leave no doubt about the 

signifxance of LIS data concerning euslderln-B (lb, Table 1). Coordination with Pr affects 
I_ 
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H-3 more strongly than H-2, leadlng to the conclusion that the methoxyl must be located at 

c-5 and not at C-8 Structure lb for euslderln-B IS corroborated exam~~ng LIS data for 
-1 

llcarm-B' (zb, Table l), whose structure was confxmed by synthesis a The relative A values 

for H-2, H-3 and Me-3 (Table 2) show clearly that the methoxyl 1s closer to H-2 m 3b and to 
II 

H-3 and Me-3 m lb. The relative A values for protons ortho- and E-related with the __ 

methoxyl are typxal of 1,2_dimethoxybenzenes (Table 3) While absolute A values are not 

directly useful m such correlatxons, they lndlcate that the complexation ratio m lb 
__ 

(A,& 
16 2 ppm) 1s higher than m 3b (AOMe 10 9 ppm) by a factor of 1.5 1_ 

1 

*r~)I$lY-- 
OMe 

2 

xa hr = trl-0-methylgallyl, b.. Ar = plperonyl 

The confIguratIona assqnments are relative Absolute 
configurati;ns are known only for 3a (2R,3R)9 and 
3b (2S,3S) 

-I 
__ 

Ar./ 
OMe 

3 

4 

Turnrng now to the case of eusiderin, the complexation ratlo at the oxy-methoxy site 

(AOMe 
4 6 ppm) 1s also higher than In licarin-Cg (:a, Table 1) (hoMe 3 0 ppm), and agaxn by 

a factor of 1.5 Since this phenomenon IS here as clearly linked to dlfferentlal steric 

hindrance at the coordination site as it was m the case of lb vs. 3b, only la can represent 
__ ** __ 

correctly the structure of euslderin. ~hls conclusion is consistent with the relative A 

values 52 and 44 for H-6 and H-8 which indicate that the proton m-related with the methoxyl 

is under the influence of the nelghbourmg coordination site at the aryl group Indeed, if 

euslderln had structure 2a, Its LIS data should be comparable to the data of 32 (Table 1). 
__ 

The experrmental values are, however, in better agreement with calculated values for la ..,W 

4 1 (AH,), 6 6 U+,_3) and 2 4 (he_3)* 

For ealculatlon It was assumed that LIS data are additive." Thus, each of the A values 

for H-2, H-3 and Me-3 of 3a are due partly to Pr-trlmethoxy and partly to Pr-oxy-methoxy __ 

assoclatlon Since their relative populations are known (through AOMe_7 and AoMe_4, values) 

and the Influence of the Pr-oxy-methoxy coordrnatron may be inferred from data on 3b (where ,.* 

it causes the only strong effect), the Influence of the Pr-trimethoxy coordination can be 
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TABLE 1. A VALUES (ppm) RECORDED FOR PROTON SIGNALS OF EUSIDERINS AND LICARINS* 

Cmpd. Aryl System Bicycllc System 

OMe-4' OMe-3',5' H-2' H-6' H-5' o*cH2-3',4' H-2 H-3 Me-3 OMe H-2' H-P' 

1s 24.4 11.8 8.8 - - 5.6 6.0 4.6 4 6 2.4 2.0 ..,-, 

3a 24 4 82 7.1 4.8 2.8 0.9 3.0 1.8 __ 0.8 

lb - - 4.2 3 6 1.4 0 8 9.2 19.2 16 6 16 2 8.8 3.6 I_ 

3b - - 2 0 4.3 0 0 -0.7, -0 2 12.0 6.2 16 10.9 6.6 2 5 __ 

XShrft studies were carried out by stepwise addition of known amounts of Pr(fod)3 to ". 0.15 M 

solutions of substrate in CDCe3 The LIS data were obtained by graphrc extrapolation of 

observed shifts to 1 1 shift reagent-substrate ratio. 

'In relatron to OMe 

TABLE 2. A VALUES (X of A OMe) CALCULATED FOR PROTON SIGNALS OF COMPOUNDS WITH SINGLE 

COORDINATION SITE 

Cmpd OMe at posrtron H-2 n-3 Me-3 Ii-cy H-Hy 

lb 5 57 118 41 54 22 
*_ 

3b 7 110 57 15 61 23 __ 

4a 
_+” 

2 

'In relatron to OMe 

TABLE 3 A VALUES (X of AoMe ) CALCULATED FOR 1,2-DIMETHOXYBENZENES 

Substrtuents OMe at posrtion H-3 H-6 n-4 H-5 

192 55 23 

4-ally1 132 55 54 - 24 

4-properly1 132 55 55 - 23 

6-allyl-3,4-02CH2 2 22 

3-methoxy 2 4ox 23 

XIn this case, two equrvalent complexes are possible" and, Indeed, 40 1s withln experimental 

error of the average between 55 and 23. 
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calculated Exprrswd in relative ? values for a hypotneLl,al compound 4a in Table 2, they . . 
can be used to cal(nlate the requlrcd a valurs tar a H-n ot structuw la by fhcl equat~otl 

-., 

TAT9 data were recently applxcd in the rcv~sion >r the structnrrl’ of another neolignan, 

porosIn,12 and it lb to be foreseen that the method ~111 prove usef111 1-1 the solution of other 

problem toncerning aromatic ethers, e g tlw structural r>lucldation of the flavanoL1gmns,‘3 

the only other known natural products with a benzoJloxane nucleur besides the eurlderms ’ 
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