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Thomasldlolc acid 1s a phenolz llgnan isolated 132 from aqueous extracts 

of the heartwood of Ulmus thomasll Sarg., one of several elms growing In the 

United States and known generally as "rock elm". Scrutiny of the proposed 

structure (4) for this product 2,3 reveals features slgniflcantly unusual wIthIn 

the llgnan class of natural products. Particularly noteworthy are the facts 

that thomasldlolc acid and the congener thomasic acid (a) are the only known 

naturally-occurring members of the 1-aryl-1,2_dzhydronaphthalene llgnan struc- 

ture group, (b) that they occur In racermc form despite the presence of two 

asymmetric centres (c) that they possess a free carboxyl group (only one other 

known llgnan has this feature and (4) 1s the only known dlcarboxyllc acid) and 

(d) that they provide examples of an lnterestlng sterlc environment In which 

vlclnal trans substltuents (at C-l and 2) adopt dlaxlal conformations. 3-5 The 

further noteworthy observation has been made In chemotaxonomlc studies of Ulmus 

6 species that the same phenollc heartwood extractlves, although absent In the 

sapwood, are found In the outer "brown ring" area, characteristically sympto- 

matlc of Dutch elm disease. 

We report here a convenient blogenetlc-type two-step synthesis of the 

novel lignan, thomasldlolc acid (4) starting from the readily avaIlable slnaplc 
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acid (1). Oxcldative coupllng of(l) In - 

oxygen (method first used by Erdtman8 

"dehydrodlsmaplc acid dllactone" (2) - 
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aqueous methanol by ferric chloride and 

and Haworth 9 with ferullc acid) gives 

[m.p. 227-235' (softens ca. 200°)10; - 

X 5.63 p (lactone); 6 3.85 (OCHs), 3.94 d. (J=l.5Hz, H-l and 51, 5.77 br.s. 

(H-2 and 6) and 6.75 (Ar-H) 1. The derived diacetate (1) had m.p. 232-234' 

[S 2.23 (acetate), 3.85 (OCHJ), 4.20 d. (J=l.5Hz, H-1,5), 5.88 br.s. (H-2 and 

6) and 6.83 (&T-H)]. The conflguratlon assignments unpiled In formula (2) are - 

In accord with these p.m.r. data. 

Mechanism conslderatlons suggested that acid-catalyzed hydrolytic clea- 

vage of the dllactone (2) under appropriate condltlons might lead to the aryl 

1,2_dlhydronaphthalene system with the substituents In the required trans con- 

flguratlon. 

CHIO 

HO 

i)CH, 2 R-H 
3 R= COCH, 

4 R-R’zH 
_5 R 2 CH,;R’= H 
S_ R- R’=CH3 

This we have substantlated by heating (2) with a mixture of concentrated 

hydrochloric acid (1 part)-water (9 parts)-dioxan (12.5 parts) for 45 minutes 

at steam bath temperature to give In 80 - 90% yield thomasldlolc acid (4) as 

a solldll [k 5.88 and 5.92 p; 6 3.65 (C-8 OMe), 3.70 (C-3' and 5' OMe), 3.90 

(c-6 a&), 4.02 d. (~=1_5Hz, H-2), 5.08 br.s. (H-l), 6.42 (H-2' and 6'), 6.97 

(H-5) and 7.70 (H-4)1. 

fiternatlvely, by heatzng a solutzon of the dllactone (2) In methanol 

saturated with hydrogen chloride, there was obtalned In quantltatlve yield 



thomasldlolc acid dlmethyl ester (2) as plates from aqueous methanol [m.p. 201- 

203O; X 5.78 and 5.88 Cr; b 3.65 (C-8 OMe and C-2 COzMe), 3.75 (C-3' and 5' OMe, 

and c-3 COzMe), 3.92 (C-6 OMe), 4.03 d. (J=l.5Hz, H-21, 5.02 br.s. (H-l), 6.30 

(H-2' and 6'1, 6.72 (H-5) and 7.65 (H-4) 1 which could be converted to (4) by 

base hydrolysis. Both (2) and (I) were characterxzed by treatment with dlazo- 

methane to give the previously reported l2 dlmethyl ether dlmethyl ester (5) 

Cm-p. 121-122O or 143-143.5O; X 5.76 and 5.86 p; 8 3.67 (C-8 (Xz and C-2 C02Me), 

3.73 (C-3' and 5' OMe), 3.78 (C-4' OMe and C-3 COzMe), 3.89 (C-6 and C-7 OMe), 

4.07 d. (J=1.5Hz, H-2), 5.00 br.s. (H-l), 6.28 (H-2' and 6'1, 6.73 (H-5) and 

7.65 (H-411. 

Comparison of the Infrared and n.m.r. spectra of synthetxc and natural (4) 

and (6) established their IdentIty. 13,14 

We consider that appropriate modifxatlon of thus procedure to yield aryl- 

dlhydronaphthalene analogues of (4) should facllltate synthesis of the numerous 

arylnaphthalene and aryltetralin lignan systems. 
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