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Abrtn&Tbc &rt exampk of a succcaaful pamCkiacn manangcmcnt of a 1,ldimctbykuyl aryl ether baa been 
rcabacd. Tbc vat producf e natural coomarin, on mctbyktion gave anotbar natural coumarin, furopin- 
narin. 

In 1970, two new coumarias, piaaaria (1) sad furopia- 
aaria (2) were isolated from the roots of Ruta pinnate,’ 
the structure of the latter being assigaed primarily from 
spectroscopic evidence. More recently, the pheaol (3) 
correspoadiag to 2 was isolated from the aerial parts of 
Peucediznum stmoc~um.’ The l,ldiarethytallyl group 
at Cc in piaaaria (1) was introduced syntbetkaIly4 by the 
regiospecifk ort/k7-Claisea rearraageareat of the 33 
dbaethylallyl aryl ether (4). However, the presence of the 
fursa riag prechukd a similar approach for the synthesis 
of 2 aad 3. Consequently it was believed that if the 
l,l&ethylaUyl ether Q could be prepsred, its pyroly- 
sis should result ia a pa~Clai.sea tWraagea?eat to 2 
with a double inversion sad hence aet retention of the 
ends of attachment of the ally1 group. 

The pyrolysis of l,ldhaethylafiyl ethers of phenols 
possessing a vacant ortlro fnxitioa has been shown to be 
a convenient atethod for the introduction of a preayl 
moiety ortho to a phenol.’ Although pomClaisea rear- 
raagemeats of 3Jdimethylaliyl sryl ethers are well 
known: no report has yet been recorded of the success- 
ful pom-Chi9tn vent of a l,ldimethylallyl 
aryl ether. Indeed, the 1,ldimethylallyl ether (8). which, 
having both onho positions in tbe aryl moiety blocked 
sad the pan position vacaak was expected to nnaage 
to 9, remarkably underwent -meat’ solely to the 
ortho position yielding the stable otibdieaoae (10). 
Surprisingly, ao trace. of the anticipated pum-rear- 
raagemeat product (9) could be detected, even on 
prolonged pyrolysis of 10. It is indeed unusual for aa 
orr/fodieaoae to be the stable product of a Claisea 
rearraagemeat especially when para-reamutgemeat aad 
rearoatatisatioa is posstble.6 Consequently it was of 
considerable interest to prepare S aad to study its 
behaviour towards pyrolysis. 

The established method for prepariag l,ldbnetJWlyl 
aryl ethers is by semi-hydrogenation of the correspoad- 
iag 1,ldimethylpropargyl ether.’ Bergaptor (6), on 
etheritkatioa with 3&loro-3-metbylbutyae, gave two 
products, tk required 1,ldiaWhyipropargyI ether (7; 
30%) aad the correspotiag W-bisakylated aaalogue 
(11, 9%), but uareacted bergaptol remained even after 
prolonged reaction. It is interesting that no trace of the 
C-alkylated phenol (l2) could be detected. This anomaly, 
namely tbat when C-akylatioa of the phenol occurs the 
product is more readily etkrified thaa tbe starting 
material has previously been observed’ but not yet 
ratioaalised. Sea&hydrogenation of 7 proceeded cleanly 

over 5% Pd-Ba!W4 to give 5 (95%). This l,ldiarethylal- 
lyl ether was stable to silica’ but rearrm@ smoothly at 
120” to give oae product (56%) apart from some cleavage 
(32%) to bergaptol. The product, which was pheaolic 
(UV base shift), was isoanuic with the starting material 
aad differed only in its NMR spectrum in that the sole 
beazeaoid proton ia S was absent aad a C-l,ldiaMhyl- 
ally1 group was present. This clearly iadicated that a 
pcrmClaisea rearmagemeat had taken place. The spec- 
tral data of the coaqnnmd are ia complete agreement 
with those reported’ for the pheaol(3) froal P. s:eJw- 
carpum. Treauaeat of 3 with ethereal diazomethaae 
atforded the corresponding methyl ether (2), the spectra) 
properties of which were in compkte accord with those 
quoted for aatural furopiaaaria? Since bergaptol has 
been syatbesised~ this sequence constitutes a total 
synthesis of furopiaaaria and its pbeaolic aaalogue. 

It is aot immediately apparent why the l,ldiaWhylal- 
lyl ether (S) should undergo the porn-rearrangement aad 
show no trace of aa intermediate o&Aieaoae while 
the structurally closely related coumaria (t3) behaved ia 
such aa aaotious manner. Efforts to resolve these 
questions are currently in progress. 
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M.pa were detcrminal with a Kotlcr hot stage apparatus. 
Mkroatmlyacs were performed by Mrs. W. Hartmss and bcr 
ataR IR rpcctra wcrc rccowkd on a P&in Elmer 225 spec- 
tropbotometerbyh(rs.F.LawrieaDdherstaff.’HNMRspecer 
of solos in CUCA with TMS as internal star&d were nxordeA 
on a Varian TdO apcctromatcr. Mass spectra were rccordcd by 
Mr. A. Ritcbk witb an AEIGEC MS12 mass spectrometer. UV 
spectra of McOH aolns were rccowkd on a Unicam SP&Xl 
spectroplmtometcr. Kksclpl GF, (Merck) was used for pn- 
parative tk. Light pctmkum rcfera to the fraction of b.p. M. 

S-G-(1,1-fXmuhy&lpra&)hergoprol (7). Kg& (4.4 g) and 
KI(OJl~wmoddedtoSStimd~of6(30)in~~ 
acetone (2% v/v; 2.5Oml) and &rod for 1 br at mom temp. 3 - 
Chloro-3-methylbut-I-yne(4.4g)wnaaddedandtbemixture 
rctbrxcd for 20 br. l&CC), (4.4 g) and 3 - cbloro - 3 - wtbylbut - I 
- yue (4.4g) were then added and rcfluxing continued for a 
furt&r 4br. World up. by fdbation and evaporation and ex- 
traction into EtGAc, gave, on evaporation of solvent. a brown 
gum. Puriecation by tk (CHCI,) g&e a yellow oily solid (2.03 g). 
Trituration with etbcrllinbt uctrokum followed bv crvstalliition 
of tba solid miduc irom CHCI, a&n&d 5- - b - (1.1 - 
&cthy/ptupargyi)hcrgopro/ (7) aa yellow acodks, m.p. II l-1 Iz” 
(125g. 39%) (Found: C, 71.8; H. 4.6. C,&G. r&rat: C, 71.65; 
H. 4.45%): NMR signals at g 1.75 (6H, s), 2.50 (IH. s), 6.36 (lH, 
d. J = 9.5 Hz), 6.69 (IH, d, / = 2 Hz), 7.33 (tH. s). 7.56 (IH, d, 
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I = 2 Hz) and 8.17 (lH, d, J = 9.5 Hz); mass spcctnl &a at m/e 
268 (M’. 15%), 202 (100). 174 (42) and 145 (21); ~ltr: 3290,3130, 
2100,173O and 1625 cm-‘. Evawrath of the mother liauon of 
trituhon pave a yellow oil (0161 g) which, after prcpa&ve tk 
(CHClJ and cr$lhtioo &rn EtOAc-l@ ~pctrokum, 
lgolxkd J - 0 - 7 - biJ(l.1 - ffhehy/prk?pfqy/)fMrgaptd (11) aa 
yellow necdks. m.p. 92M (0.41 g. 9%); NMR signala at I 201 
(12H. a), 231 (lH, s), 6.32 (1H. d, I = 95 Hz); 6.68 and 7.56 (each 
1H. d. I = 2Hz) and 8.19 (1H. d. I = 9.5 Hz): maar uxctral teaks 
at ml; 334 (Mi 14%), zas (9S)I 253 (laq. zoz (92) -and 174 0. 

5 - 0 - (1.1 - Ixm&Myf)~ti (s). 5% PbBa!so, 
(40ms)~addedtorsolnof7(18mg)inEtOAc(SOml).After 
hydrofenatiooatroomtcmp.for30mintbcuptakcofH2wnn 
lmole. Filtration through c&e fobwed by evaporah of 
solvent gave 5 as a yelbw whid, m.p. 115-116” (160% 95%); 
NMR signals at 6 1.48 (6H. sh4.98 (2H, AB part of ABX), 6.12 
(lH, X part of ABX), 6.23 (1H. d. I =9JHz), 6.70 (1H. d, 
J=2Hz), 7.15 (1H. s), 758 (lH, d, 1=2Hz) and 8.10 (lH, d. 
I * 9.5 Hz). 

para-CMJen Ml. The etkcr (5, 160 mg) was beated 
io a sublimatioo bbck at lw for 1 hr. On coo&, the yellow 
solid residue was Dllfikd by tk @DAc-liht pctrokum: 7:3) to 
&C 6 (44 m& 32%) and 3 &i& cryrtall&d irom EtOA&ht 
petroleum as yellow nccdkr, m.p. 231-239 (lit.) 213-21Y) 
(89mg, 56%)(Foundz C,71.0:H,S.3.Cnk.farC1&04: C.7l.l: 

2: R-Me 
3: R=H 

5: Fl=CAA&CWY 
0: R=H 
7: R=CMe&=CH 

e 
11: R-CM&C=CH 
12: R=H 

H, 5.2%); NMR signals at 8 1.73 (6H. a). 4.87 (ZH, AB put of 
ABX). 6.10 (lH, d, I=95 Hz), 6.31 (1H. X part of ABX), 7.05 
and 7.70 (each lH, d, J = 2 Hz) and 8.23 (lH, d. I = 9.S Hz); mass 
specepl peaks at m/e 270 (M’, 82%), 255 (100). 227 09), 215 (71) 
and 199 (44); Y= 3150. 1690 and 1610cm-‘: A, 253,267 @I), 
274.292 and 315 mu (log e 4.01,4.22,4.26,4.@2 and 3.95), A, (in 
bate) 237. 262 (nh), 291, 332 and 402om (lop c 4.05, 3.91, 4.31. 
3.85 aIMi 353). 

EvsporatioooftbesdventaadpuriBotioooftbe~~bytlc 
(EtOAc-liit petroleum: 1: 1) athdcd 2 which crystallid from 
beazeabbexafx aa yellow needles. m.p. 124-lp (lit.’ 124-1Uq 
(182mg, 90%) (Found: C, 71.85; H. 5.4. Calc. for Cl,Hl&4: C, 
71.85; H. 5.65%); NMR aignalc at 6 1.78 (6H, a), 4.17 (3H. s), 5.00 
(2H, AB part of ABX), 6.20 (lH, d, I = 9.5 Hz). 6.43 (lH, X part 
of ABX), 6.% oad 7.49 (tack lH, d. J = 2 Hz) and 8.10 (lH, d, 
I = 9.5 Hz); wa spectnl peaks at m/e 284 (M’, 95%). 269 (loo), 
241 @I), 229 (63). 202 (96) and 174 (61); VS 2998.1743.1622 pad 
1478 cm-‘; A- m, 254, 270 and 31Jnm (log c 4.11. 3.94. 3.96 
and 3.79). 

AchowMgrmuU-We are grateful to the S.R.C. for a main- 
tenaacc award (to K.W.M.L.). 
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