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Abstract--The synthesis of (+)-licarin-B, a neolignan of Licariu arim Ducke (Lauraceae). was achieved by pyrolysis 
of 3-hydroxy-3-piperonyl-1 -propyl-2-methoxy-4-(E)-propenylphcnyl ether. 

Eupomatia laurina R. Br., an Australian Eupoma- 
tiaceae species, contains (+)-eupomatenoid-8, iso- 
lated as a gum, for which structure and relative 
stereochemistry la were established [2]. The 
family belongs to the order Magnoliales which in- 
cludes also the Lauraceae. Licaria aritu Ducke, a 
Brazilian Lauraceae species, contains not only 
licarin-A (lb), but also licarin-B, isolated as col- 
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ourless crystals, 7n.p. 91-92 , whose structure and 
absolute stereochemistry are again represented by 
la [-?I. 

In view of the contrasting descriptions offered 
fdr eupomatenoid-8 and licarin-B. a synthesis of la 
seemed to be required. This was achieved. even 
before either product was isolated from plants [4]. 
starting from dihydrodiisoeugcnol (lb). As this is 
readily obtained by FeCl, oxidation of (E)-isoeu- 
genol. the guaiacyl unit was then selectively 
demethylated by periodate oxidation. SO1 reduc- 
tion of the intermediate orrho-quinone and mcthy- 
lenation of the resulting catechol led to a gum with 
the spectral properties of eupomatenoid-8 in 1 I(:,, 
overall yield [Z]. It was deemed desirable. never- 
theless, to undertake an alternative synthesis of 
(+)-la. in order to confirm its identity. Further- 
more, since in the above process both aromatic 
rings of the final product stem from the same 
phenol which, by necessity, contains a propenyl 
side chain, it is useful only for the synthesis of 2- 
aryl-5-proprnJ./-coumarans with a limited number 
of oxygenation patterns. Work on ncolignans is in 
progress [S], and additional representatives of 
the coumaran type may well be isolated from plant 
sources. For this reason a more generally applic- 
able synthetic approach to these structures was de- 
veloped. 

It was shown recently that 2-( I’-arylallyll- 
phenols are transformed on heating in l%‘.;V-dicthy- 
laniline at 225’ into tr.~fr7.s-2-aryl-3-iiieth\llcou- 
marans 161. The high yields and the stercospecili- 
city of this reaction made it an excellent general 
route to licarin-type compounds. It bvas antici- 
pated that it would not be neccssar> to isolate the 
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2-( I’-al-ylallql)-phenols. Aryl cinnam>l &hers (2) 
arc more directl> available and yield initially the 
desired phenols through a “normal” Claisen rc- 
arrangement. If. as in the present case. the /wrr 
position of the aryloxy-group is occupied and the 
reaction is allowed to continue. it proceeds in an 

“abnormal” wa> [7] Lading to the coumarans. 
The feasibility of this process for Ihc sq nthosis of 

7-propcnyl- as well as of 7-allylcoumal-ans was 
tested with the cinnamyl ethers of (F)-isocugenol 
(2~) and of cugenol (2d). Their pyrolysis ga\c. rc- 
spectively. 7-~~?etho\;~-3-niieth?;l-r~~~~~~.s-2-pheii!l-~- 
(E)-propenyl (Ic) and 5-all!,lcoumaran (Id) in good 
yields. While in these CISCS the rcquircd ethers 
were prcparcd with ease by interaction of cinnani!,l 
tosylatc and the sodium salts of (E)-isocugenol and 
t_wgenol. analogous substrates in which the cinna- 
my1 moiety is activated by ox)-functions wrc un- 

derstandably ditficult to obtain. Thus. the tosllate 
of i-piperonyl~illyl alcohol did not give the 
rcquircd ether (2a) upon reaction with the sodium 
salt of‘(~)-isocugenol. In order to lessen the rcacti- 
vity of the tosylate, it was deemed necessary to 
avoid conjugation of the arornalic ring and the O- 
tosyl-group. Clearly a potential 73double bond 
had to bc retained. 

With this purpose. initially. Z-hydroxy-i-piper- 
onyl-I-propyl-‘-mcthoxy-4-(E)-propcnylphen\,l 
ether (31) was prepared by the reaction of the 
sodium salt of (E)-isoeugenol on safrol cpolidc. 
The isomer (4) accessible under ditfcrent reaction 
conditions was distinguished from 3:~ by PMR 
spectromctr!. ~~nfortunately, however. 3a pro\cd 
quite stable in I~.,\‘-dictllylaniline at 240 In con- 

trast. the 3-hqdroxy-derivative (3~) gave smoothly 
(& )-licarin-B under thcsc conditions. cilher di- 
rectly or after treatment with SOCI,. In contradi- 
stinction to natural licnrin-B (la), ;I cr),stalline 
solid, [x],) + 6 1.4 . synthetic licarin-B is indeed an 
oil and it can be concluded that cupomatenoid-S. 
a gum, [x]~, +43 [I]. is a mixture of cnantioniers. 
3-Hydroxy-3-piperonyl-I-propyl-3_metho- 
propcnylphenql ether (3c) was prepared bq ;i rcac- 
tion sequcncc which involved condensation 01 
pipcronal and ethyl bromoacctatc to ethyl Shyd- 
roxy-i-piperon\Ipropionate. LiAlH, reduction of 
the ester and selective tosylation of the resulting 
diol gave the intermediate which was transformed 
into the rcquircd ether by reaction with the sodium 
salt of (El-isocugenol. 
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1190. 1163. 1142. 1101. 1042, 967, 933, X62. PMR ((‘Cl,, r): 
3.243.44 (/II, 6 ArH). 3.74 (d, J 16.0 Hz, ArCH=), 3.9ck4.30 (no. 
ArCH=CH). 4.20 (s, O,CHZ), 5.9c6.34 (,,I, 2 H-l’, H-2’), 6.27 (,s, 
OMe), 6.5&6.X7 (hr s. OH, disappears with DZO). 7.29 (d, .I 6.0 
Hz, ArCHI), X. 17 (d. J 6.0 Hz. Me). MS (m/e): 342 (13”,,) M, 279 
(4), 165 (15). 164(100). 163 (16), 149 (2X), I36 (41). 135 (X4), I31 
(13). 121 (13). 119 (29), 117 (29). Retlux in Ac,OpCjH,N (2 hr) 
gave 3b as an oil. vl,:i;; (cm -1): 1730, 1597. 1502. 14x4, 1441, 
1412. 1368. 1233, 1161, 1142. 1098. 1041, 965. 930. X61. PMR 
(Cc’l,, T): 3.24-3.44 (III, 6 ArH), 3.74 (d. _! 16.0 Hz. ArCH=), 3.87 
4.34 (m, ArCH=CH), 4.20 (s. OZCH,), 4.67 5.07 ())I. CHOAc), 
6.14 (d, J 5.0 Hz. CH,O), 6.24 (s, OMe). 7.44 (d. J 7.0 Hz, 
ArCHL), X.07 (s, COMe), 8.20 (d. J 6.0 Hz, =CHCH,). MS (m/(j): 
384 (I”/,,) M. 222 (4). 221 (32). 162 (15). 161 (100). 149 (15). 135 
(27). 132 (I I). I31 (100). 

I-H~~dro.~~-3-pipero~~~l-2-pr~~~/-2-~~~~~/~~~.~~-4-(E)-p~~~p~~~~~/ 
rthcr (4). Safrol and m-chloroperbenroic acid in CHZCI, gave 
safrol epoxide act. to a described procedure [ IOk]. PMR (Ccl,. 
T): 3.37-3.24(rn, 3 ArH). 4.19 (s, 02CH2). 6.9-7.2 (tn. CHO), 7.3~ 
7.5 (tn. CHHO), 7.35 (d J 5.0 Hz, ArCH,). 7.64 (dd, d 5.5, 2.5 
Hz. CHHO). To anhyd. EtOH were added Na (0.51 g), (E)- 
isoeugenol (5.5 g), and safrol epoxide (4 g) in EtOH soln [I I]. 
After stirring (24 hr), Hz0 was added and the mixture extracted 
with Et,O. The Et,0 soln was washed (H,O). dried and eva- 
porated. The residue was purified by passage through a tlorisil 
column giving 4 as an dil (Found: ‘M, 3>2.1465.CI,,HZ20, 
requires: M, 342.1467). PMR (Ccl,, 5): 3.47~3.17 (rn. 6 ArH), 
3.37 (d. J 15.0 Hz, ArCH ). 4.34-3.87 (,?I, ArCH=CH), 4.14 (,s, 
02CHI), 5.64.-6.07 ())I, 2 H-l’. H-2’, OH), 6.17 (s. OMe), 6.70 (dd, 
J 14.0. 5.0 Hz. H-3’). 7.10 (dd. J 14.0. 7.0 Hz. H-3’). X.14 (d. J 
5.0 Hz, Me). 

Pyr&y,si,s procedure. The particular aryl cinnamyl ether (I.0 
g) in N.N-diethylaniline (25 ml) was maintained at the indicated 
temp. for the indicated time. The cooled reaction mixture was 
dissolved in Et10 and washed with 30”,, aq. HCI to eliminate 
the aniline and H,O, dried and evaporated. The residue was 
fractionated by preparative TLC (SiOz, C,H,,). 

(+)-LicariwB (la). Pyrolis of 3c (235 ‘, IO hr) gave (k )-la (20 
mg). accompanied by starting material (>0.8 g). Alternatively, 
freshly distilled SOCI, (0.5 g) was added to a soln of 3c. The 
mixture was stirred at room temp. (2 hr) and dissolved in EtZO. 
The soln was washed with IO”;, aq. CuSO,, dried and evapor- 
ated. Pyrolysis of the residue (235 , 10 hr) gave (+)-la (0.1 g). 
(*)-la is an oil. UV, IR. PMR and MS superimposable on the 
analogous spectra of natural (+)-licarin-B, m.p. 91-92 

7-Mc,tho.~!:-3-~llrtl7JI-2-phrrl~1-5-(E)-propc,rl~l-trans-~ou,nu,.u,~ 
(Ic). Pyrolysis of 2c (250”. 24 hr) gave Ic (240 mg) as an oil. 

(Found: M, 2X0.1468. C,9H200Z requires: M, 280.1463). vr,:I;; 
(cm-‘): 1603, 1488, 1447, 1364, 1326. 1292. 1267, 1206, 1144, 
1076. 1032. 967, 868, 822. PMR (Ccl,, T): 2.72 (s, C,H,), 3.36 
(hr s, H-4, H-6). 3.73 (d, J 15.0 Hz, ArCH=), 4.0 (tn, ArCH=CH), 
4% (d, J 9.0 Hz. H-2), 6.15 (s, OMe), 6.65 (tn, H-3), X.15 (d. J 
5.0 Hz, =CHCH,). X.58 (d. J 7.0 Hz. Me-3). MS (rnje): 280 
(IOO”,,). M. 265 (l2), 253 (12). 

Pyrolysis of 2d (250’. 24 hr) gave Id (280 mg) as an oil. (Found: 
M. 2X0.1469. C,,Hzo02 requires: M, 2X0.1463). 11;::; (cm- I): 
1642. 1603, 1490, 1449. 1431. 1326, 1292, 1225, 1209, 1142, 1080. 
1031, 969. 915. 845. 817. PMR (Ccl,, 7): 2.66 (s, C,,H,), 3.50 (d. 
J 2.0 Hz. H-4, H-6). 4.12 ()>I. CH=), 4.88 (d, J 9.0 Hz, H-2). 5.0 
(/?I, =CHZ), 6.12 (s. OMe), 6.6 (no. H-3), 6.6X (d, J 7.0 Hz. ArCHZ), 
X.55 (d, J 7.0 Hz. Me-3). MS (/n/e): 280 (IOO”,,) M. 265 (8). 239 
(13). 
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