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arylethen?3ususllyundergotherMlClaiaell -nts to givu 

excluslvely&&Qallyl#lenoll#' and this raothas teenused illsynthaeis of 

eutendadrautholles inh&ayield*. humngmmt to the pBIE position Is 

expected onlywh the~positiona are already substituted althou& there are 

Borne exceptions la . Thereceatr8portthatz#lenyla~lluld &k3thylallyl 

~substituted phenylethexa undargu Claisen Ftto Jrield mirhnm 

of~and~allylated phenols3 promptsus to givea prelimharyacoount 

dihydroisojaoareubin. 

The reaction of l-hydmxy-3*5,6-trhetho~thon*4 (Ia) in presence of 

'(a) D. S.almll, The Claisan Bearrengemcmt, in B. Adams, *OrgaIlicBaactions", 
Vol. & chap. I, John Wiley d: Sons, Inc., New York, 1944. 

(b) H. Scud, Gasset& & 968, (1962) 

*(a) F. Scheinmana and H. Suschitsky, TetRhsdran. & 31, (1959) 
(b) A. Mustafa, 1. IL Sidky, S.H.A.D. Zaysd, aud F. M. Solimsn, &@& & 

1335, (1963) 

3 J. Borgulya, H. J. Hansen. B. Bsnm and H. Schnid, Helv. W 
4e, 2444, (1963) 

4(a) F. E. King, T. J. King aud L. C. knnhg, J. . 39322, (1953) 
(b) G. D. Shah, and R. C. Shah. J. Sci. M. Bee.. &&& J&, 63C0, (1956) 
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600 Synthesis of dihydroisojacareubin No.12 

potassium carbonate andacetonedthalIylbmm.idegave the allylether (lb) 

m.p. 143 - 144O. SimiIarlyvith Y,Y-dizwthyl.all.ylbruaide the YJ-dimethsIaUyI 

ether (Ic) m.p. 142' wss preDared. Mtof the al.lylether (lb) in 

boil&q fiethylaniline proceeded nonzaIIy to give the 2-aIIyl derivative (Id) 

m.p. 194', since 0zonoIysi.e yielded fozmaldehyde, isolated as the dimsdone 

derivative, and the xanthylacetaldehyde (Ie) m.p. 224 - 226', 3 1718 cm-' 

(aliphatio aIdehyde), which Save m 2,4-dinLtropheny~ne derivative m.p. 256'. 

The orientation of the rsntfiylaoetaklehyde (Ie) ums proved by cgclisation, with 

@yphosphoric acid to the furanoxanthone ( II ) 1.p.245'~ andby thenuclear 

mzSnetic resonance spectrum of the product which shows the ~-furano-proton at 2.317 

and the @-furano proton at 3.217 as doublets (J 2.0 c/s). 

Incontrastthe Y,Y-dimethyIaIlylether (10) indimethylapsU.ne Fgafianged 

abnonzally end the chief isomeric product did not cyclise in presence of formic 

acid, and gave the same hydrogen bromide adduct m.p. 1460 vhen addition uas oarried 

out in presence or in absence of peroxides5. This adduct failed to cyclise in 

presence of sodium ethoxide but instead underwent el imination of hydrogen bromide. 

Thechiefr Barrangement product was pored to be 4-Y&+ -d.lmethylalIyl-l-hydrory- 

3,5,&trimethozyxanthone (If), m.p. 162'. by ozonolysis and nuclear magnetic 

resonance spectroscopy. Ozonolysis yielded acetone snd a zanthylacetaldehyde (IS), 

1718 cm-' (alpbatic aIdehyde), m.p. 210 - 212', depressed on admixture with the 

2-zantbylaldehyde (Ie) and which yields a 2,4-dinitrophenyIhydrazone m.p. 266 - 268' 

(decomp.). The nuclear magnetic resonance spectrum oon&med the nature of the 

side chain and its orientation by showing the presence of three sromatic protons 

tuo of which are adjacent (Dable 1j6 thus eliminating the possibility of migration 

to the other aromatic nucleus. 

5 C. D. Stud and W. A. Hoffman. J. Ox. Chem., & 212, 1940 

'The nuclearmagnetic resonsnce spectra weremeasured on a VariznHIG100 
epeotrometer. Se De WoIfrom U 'fetrahedron L&t- ~o.12, 749, (1963) 
quote nuclear magnetic reeoaapce data for zanthone analogues uhich are in 
agreement with our results. 
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TABLE l6 

Proton Dagnetic resonance absorptione, T(p.p.m.1 and J(c.p.s.) in 

cDcl.3 (Id, If ard Ii), sad C.Cl4 (Ill epd III) us* tetramethylsilrne as internal 

~erellce. 

ArQmatic protons 

Compound B-2 H-4 H-7 H-8 J(H - 7/H - 8) 

Id 3.55 s 3.12 d 2.14 d 9.0 

If 3.68 8 - 3.06 d 2.08 d 9.0 

Ii 3.10 d 2.10 d 9.0 

RI 3.63 s 3.15 d 2.12 d 9.0 

III - 3.63 s 3.20 d 2.16 d 9.0 

If 

Ii 

3 ,a-DimethyLallyl side chain 

ScB2 .cH: SC ( c$)2 

6.51 d 4.18 t 8.14 8 8.34 s 

6.46 d 6.64 d 4.74 w 8.14 8 8.21 8 8.31 s* 

d. ,GDhnethylallyl side chain 

ABX v-1 

c (a3j2 .cx:(x) :CE(A) :cE(B) J(a) J(X) 

Ill 8.44 s* 3.82 q 5.24 t 5.30 t 17.0 10.3 

III 

Hetenxyclic * in 2,3,3-trimetl&xurosran system 

2-.cH 2-.cH3 3.3-(T)2 

5.52 q 8.54 d 8.06 s 8.61 a 

s = singlet d = doublet t = triplet q = quartet l double intensity 
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Jmareubin,apymnoxautbome ieolatedfmm the hea&woodof~ 

~(Guttiferae) wee given either structure ~)oretructom @s) 

on tlm basis of de@adative evldence~. stlucture (Iva)lfaEi flwoured'by 

a positive Cibbe teat on the dimethgl ether of jacareubin (Ills or ?fb), but it 

yBB admitted that the reoentayntheaie ofdibydm.jacareu binia equivoce? 

Since the Gibbe reaction may @e conflitting reeulteg, furtherexp8tiental 

evidenceierequiredtoeoniirrtheatructursofjaoaFeubin. 

ai x=cE:cE, B=B 

b; X= C&C& B=lb 

c; X=CE2.CE2,R=H 

4-~,7J-~thylal~~l-~~-3*5,~~e~~~o~ (If) on reflt=iw 

with hydriodic aoid in acetic acid under@me dmetl@ation with eimltaneoun 

cyolieatioll. we product, m.p. 2SS", depreeme the melt* point of 

dibyd.mjacereubin*and ie the dibydroppanoranthone ($1 andwbichvebavenamed 

dihydrolsojaoareubin. Ita structure ie confinned by the nuclear magnetic 

resonance spectnmintrifluoraceticaciddth cyclohexaneae internal reference 

7 F. 1. Kirt& T. J. Kins and L. C. Hamin& ,L Chm. Sot., 563, (1957) 

8H.B.Bhtxtand K.Ve.nka-, m & 77, (1963) 

'(a) H. &wee, I. I(anapa ad Y. tits, $&em. F&m. Bull. Jam@ 573, (1959); 
_Q4!4&., re 19,559, (1960) - 

(b) A. Jefferson and F. Sche~, mwblMmdmrk. 



601 Synthesis of dihydroisojaearenbin No.12 

whichshom the presence of a singlonmtnylpeak at&WY, and two tripleta at 

7.9W ti rtt6.85r due to the tmmetk@ene group of tidihydmp~nmring. 

Tba three -tic protona appear aa tuo doublets at 2.667 and 1.937' (J 9.5 c.p.8.) 

fortbe tvoadjaoentprotons at C- 7&C-8wki.h the isolatedprotonat 

C - 2 la ashgletat3.29?'. 

Tbe qmtthssis of dihydroisojaoareubln @c) thus pmvidea additional widenoe 

thatjacareubinbssstmotom CNO). 

Correot: analyma were obtained for alloooqunds, and the ultra-violetaad 

inira-redspectra~inaccorddthEaopo8~astructuree. 

We are indebted to Dr. J. K. Beoconsalland Hr. P. Eamgmon of I.C.I. Ltd., 

Dyestuffs Division for detenuination of n.m.r. spectra and, to the Royal College 

of Mvauced Teohwlogy for a Demomtratorabip (to E.D.B.) and a Studentship (to A.J.), 

and to the Plaetice Institute for a grant (to A.J.). 


