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Absmcl- The synrhcsrs of clauscnm IS rcporrcd Clauserun on mcrhylarron, NaBtl, rcducrron and 

dchydrarron of rhc scoondary alcohol ~IVR xanrhoxylcrm. The angular rsomcr of clauscnm by a srmrlar 

scncs of rcacrrons g~vcs alloxanrhoxylcrrn A convcmcnr synrhcsts of xanrhylcrm and nordalbcrgtn has 

also been achrcvcd. 

Is THE preceding paper’ we described the isolation of clausenin from the roots of 
Clauses heptaphyllo WI. & Am and proposed the structure I or Ha on the basis 
of spectral and degradative evidence. In this paper we report an unambiguous 
synthesis of 1. 5,7-Dihydroxy-2,2dimethyl chroman4one (III).’ prepared from 
phloroglucinol and x.x-dimet hyl allylchloride was condensed with ethyl propiolate 
in presence of zinc chloride.’ This gave a mixture of IWO isomeric compounds 
C,,H ,10, which were separated by chromatography on silica gel. The slower 
moving compound (A) had m.p. 156157” and the faster eluted product (B) melted 
at 220”. Theoretically. three pyrano coumarins (I. IIa and IV) could be formed in 
this reaction. Since both the isolated compounds (A and B) showed chelated carbonyl 
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l Conrrrburron No. 93 from CIHA Rcscarch Ccnrrc. 

’ B S. Joshr. V N Kamai and A K. Sakscna Terrahedron IO bc publiahcd (IW8) 

’ W Bndgc. R Ci Hcycs and A Robcrrson. J Chem. Sot 279 (19371 

’ K I) Kaufman and R C Kelly. I Hererocyclic Chews. 291 (l%S). 
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peaks in their IR spectrum the structure IV was ruled out. However, on the basis 
of spectral evidence alone it is not possibk to assign definite structures for the 
compounds A and B. 
The compound A on methylation with diazomethane and reduction of the methyl 
ether with NaBH,’ gave a mixture of two products. Chromatographic separation 
on silica gel provided the secondary alcohol C,,H,,Os (V). m.p. 142”. and the 
corresponding deoxydihydro derivative (VI), m.p. 144”. The compound V on heating 
with potassium bisulphate gave the dehydration product m.p. 130”. This was found 
to be identical with a natural sample of xanthoxyletin in its mixed m.p., TLC 
behaviour, IR and NMR spectra Since xanthoxyletin is proven to have the structure 
VII.’ it follows that the product A should be assigned structure I and the product B 

V VI 

should have the structure Ha. The synthetic compound A and its methyl ether were 
identical with clausenin and its methyl ether in their mixed m.p, TLC, IR and 
NMR spectra. Clauxnin should therefore be constituted as 7,8-dihydro-8.8dimethyl- 
S-hydroxy&oxo-pyrano-t2.3-g)-coumarin (I). NMR spectral evidence for the NaBH, 
reduction products was in support of the formulations V and VI. The gemdimethyl 
groups of the compound V showed different chemical shifts at I.4 and I48 6. The 
angular isomer of clausenin (Ha) showed i,, 218. 324 mu (log E 4.49. 4.15) and 

IR bands at 1730, 1625. 1590 (coumarin). 1650 (chelated ;C=O) cm- I. The NMR 

spectrum was almost similar to that of clausenin with a slight downfield shift of 
the aromatic proton at 6.36 6. Methylation of IIa wit;. diazomethane gave the 
corresponding methyl ether (IIb), m.p. 193-194‘. The ketone carbonyl now appeared 
at 1691 cm-‘. Reduction of the methyl ether with NaBH, gave a mixture which 
could be separated by chromatography on silia gel. The secondary alcohol m.p. 
135’ was dehydrated by heating with potassium bisulphate. The resulting compound 
had m.p. 115 116” which is identical with the reported m.p. of alloxanthoxyletin 
(V111)6. A direct comparison with natural alloxanthoxyletin could not be made due 
to nonavailability of a sample. The chroman (IX) obtained by Clemmcnson reduction 

’ J NIckI. Chem Ber 92. 1989 (1959) 
’ A Robertson and T S. Suhramamam. J. (‘hem Sor 286 (1937). H D~ererle and E Kruta. Arch Phorm 

275.45 (1937) 

’ .4 Roberuon and T S Subramantam. J (‘hem Sor 154s (1937) 
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VIII 

of II’ when condensed with ethyl propiolate gave a mixture of two products. The 
mixture on methylation and chromatography on silica gel provided two isomeric 
compounds CisH,,O,. The slower moving fraction (R, 064) had m.p. 153. 155” 
which appears to be identical with the reported m.p. of dihydroalloxanthoxyletin (X : 
Lit. m.p. 153.,155’). The mother liquor gave a compound m.p. 162,’ (R, 073). Since 
this compound is not identical with dihydroxanthoxyletin (VI), it has been assigned 
the structure XI on the basis of analysis IR and NMR spectra. 

X XI XII 

The preparation of the coumarins (I and Ha) from III led us to attempt the synthesis 
of xanthyletin’ (XII) from 2,2dimethyl-7-hydroxychroman+one (XIII). On heating 
XIII with ethyl propiolate in presence of anhydrous zinc chloride, trimesic acid 
tricthylestcr (XIV) and another crystalline compound C,,H,20, were obtained. 

This has been assigned structured XV based on the following evidence. In the IR it 
showed peaks at 1740,1730,1620, 1600 fcoumarin) and 1690 (cx$-unsaturated ketone) 
cm-‘. In the NMR it showed signals at I.7 (6H, S, gemdimethyl), 2.g (2H. S. 

0 

!-CH, -).6.4l(lH.d.J = IOc sC3protonofcoumarin),6~%(1H,d.J = IOc s). 
8.06 (IH. d. J = IO c s. C-4 proton of coumarin) and 8.12 6 (1H. d. J = 10 c s). 
The pair of doublets at 6*% and 8-12 6 is due to C-9 and C-10 ortho protons. The 
linear structure XVI is thus ruled out on the basis of NMR spectrum. However. 

’ J C Bell and A Rohcr~son, I C/tern Sot 1828 11936); E. Spiith and R Hdlel. &r Dfsch. Chum. tins 
72. _B93 I 1939) 
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xanthyletin was synthesized from dihydroxanthyletin* by bromination with N- 
bromosuccinimide followed by dehydrobromination using pyridine. In order to 
synthesize 4-phenylcoumarins the reaction of phenols with phenylpropiolic acid 
ethyl ester was further studied. Resorcinol and phloroglucinol when condensed with 
phenylpropiolic acid ethyl ester in presence of anhydrous zinc chloride gave XVlla9 
and XVllb” respectively. Hydroxyquinol triacetate in a similar condensation with 
phenylpropiolic acid ethylester gave nordalbergin (XVIII). identical in all respects with 
a natural sample.’ ’ 

xvlla: R = H XVIII 

XVIlh: R - 011 

EXPI:RIMENTAL* 

Reocrion ~/5.7dih~dro.x~.12dim~rhylchr~~~~40~ wirh crhyl popblare 

A sf~rred mtxturc of 5.7dlhydroxy-22dlmcrhylchroman4-one (4 16 g). ethyl proplolatc I2 94 g) and 

anhyd ZnCl, (2 72 g) wa hented ar 100 for I hr II was then cooled. dlgcsrai with cold 2h’ HCI and 

extracted cxhaustlvcly with ether ‘The ether-extract wa washed with 5”, NalICO,aq. II,O. drtcd over 

Na,SO, and the solvent removed The crude produa 13.5 g) on TLC showed II IO be a mlxturc ol IWO 

very clostly movmg substanccs 

The mlxlurc wan dissolved m benzcnc and chromatographal on a column of SI gel (35 g) In benrcnc. 

Fractions (50 ml) wcrc collecred and the progrm of the chromatogram followal by TLC 

Fractions Fluent Wclghr R, IChII 

I 4 

56 

7 

n I2 

13 I8 

19 

20 

Benzene ._ 

Benzene I 10 mg O-48 

Benzene I20 mg 048. 041 

Benzene (Chf 2O”,) 435 mg 048.041 

Benzene (Chf ?O”,) 280 mg 041 

Chf 

M&H 2g Gum 

l CV and IR spccrm were detcrmmal on Beckmann DU and Pcrkm- 

Elmer Model 421 spcctrophoromctcrs NMR spectra wcrc taken on a 

Varlan A-60 spcctrophorometer In CDCI, solur~ons with TMS as 

Internal reference standard. M ps are uncorrected 

’ J. C Bell. W. Bridge and A Robertson. _J Chem Sor 1542 (1937) 

’ II Pcchmann and C Du&crg 89r Drsch Chem Grs 16.2126 (1x83) 

” S Kostancckl and G We&, &I Drsrh (‘hem Grs 26. 2907 (1893) 

” V K Ahluwaha and T R Seshadrl. I C’hrm Sot 970 (1957) 
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Isolafiun u/chuenin 
A. Fracrions M were combmal and the solven1 removed. The residue was crystalltrad from CH,Cl, 

hcxanc (I: 55 mg). m.p. ISS” (Found: C. 64.7; H. 47 C,,H,,O, rcqu~rcs: C 64.6; H. 4.7’;~ The 

compound did no1 show any depression in its m.p. when mIxed with a sampk of naiural clauaenin. IIS 

rdmtrry was further conlinnal by identical TLC bchanour and superlmposabk IR and NMR spectra. 

6.7-Dihydrod.6dmurhyl-9-hydroxy-8~xo-p~rMo [23-Q aim&n (Ma) 

R Fracltons I3 ltl were combmcd. ~hc solveni removed and rhc residue crysialhzcd from CH,Cl, 

hexanc flla: I60 mg). m.p 22OO” j$, 278. 324 m+~ (log e 449. 4-15) IR INuJoI) 1730. 1650. 1625. 1590. 

1400. 1330. 130% l2R2. 1260. 1225. 1185. II62 1150. 1118. IOYX. 1088. 955. 922 Yox, X85. R6L 795. 775. 

760. 715. 690 Lrn ” NMR peaks 12.1 IS. OHL 7Y (IH. d. J 2 10 c s. (‘4 proton of coumarm). 6 37 (Ill. 

0 

S. aromatIc pro1on). 6 IS t I H. d. J - 10 c s. C-3 proton of coumarm). 2 83 (S. 2H. C <‘II, ). I53 

C-H, 

(6H. s. C 
/ 

) (Found: C. 64-X; H. 4.9 C,,H,zO, requua. C. 64 6; II. 4.7 O0 ) 
‘CH, 

C Fracnons 7 I2 were combtncd and 1hc solvent removed The rcslduc (550 mg). a mlxiurc of claustnm 

and IIS angular Isomer. was dtssolvad m McOH I I5 ml) and eider I I35 ml) and excti~ dtazomerhane added 

The reaction mrxrurc was allowed IO stand ar room remp for 4# hr Unrcacicd drtiomcrhane was dc- 

composed wrrh a few drops of A&H and the wlvenr removed When the crude product was treated 

with ether conlamtng a few drops of McOH the gummy portion wcni us soln leavmg bchmd the urn!- 

crysralhnc rcsrdue. Thus was rsolared by lilrrarion (260 mg) TLC cxammairon showed II IO be a mlxturc 

of IWO subslances which were xpraial by chromatography on a column of .%-gel (3 g) m hcnzcne 

Fraaiom (IO ml) were collcc~cd and the progress of ~hc chromarogram followed by TLC 

TABLE 2 

Fracuons 
- 

I 4 

5.10 

II 20 

21 2x 

2940 

filucnl 
. 

Bcnrznc 

&nzene 

Benzene 

CHI 

CHI 

Welghr 
_ 

amg 
25 mg 

IS mg 

ISOmg 

R, lChlI 
.._ 

022 

022.~lX 

fi22.0 IX 

0.18 

Isolarion o/clasr.wnrn mowmrrhyl ether 

(I) Fractions >I0 were combu&. the solvent removed and ~hc rnrduc crysialhxal from CH,Cls ether 

(50 mg). m.p 147 149 A mrxcd m.p with clausenin monomeihylcrhn was undeprcsscd and the rdenruy 

was further confirmed by rdeniical TLC behavrour and supcrimposabk IR spectra 

6.7-Dihydro-6.6dimcrhyl-9-melhoxy-Xuxo-pyr~ [23-F] cmtmwin (Ilb) 

(ti) Fractions 29 40 were combmcd. the solvcn~ removed and the residue crysialhrd from CH,Cl, -ether 

Illb: 125 mg). m p 193-194 , ;z. 210. 275. 324 mp (log t 4 24. 4.42 4.1s). IR (NuJoI) 1730. 1682. 1610. 

1598. 1480. 1400. 1328. 1285. 1260. 1230. 120X. 1185. 1155. 1125. 1105. 1095. 9X5. 960. 910. X90. X65. 832. 

X22 Xl2 7X5. 76X. 720 cm-’ NMR peaks 80 and 6.21 (IH. each d J = 10 c s C-4 and C-3 Drotons). 

MC 

6.41 (IH. S. aromatic proionl 4JJ 13H. S OCH,L 2 75 (2H. S. C--CH, 1 I55 6 16H. S. ;C; ) 

MC 

(Found: C. 65 8. H. 50 C,,H,,O, requua: C. 65 7: H. S-2”.,) 
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Reducrion (g clau.seninmonnnwrhpl ether wrh NaBH, 

Clauserun monomcrhyl ether (SOU mg) dissolved In pyrrdmc (7 ml) and HIO (35 ml) was ~rcatcd 

dropwrsc wrrh a soln of NaBH, (280 mg) In II,0 (3 5 ml) The rcac~mn mrxrurc was heated ar 70’ for 

I hr. cooled and acidified with 2h’ IfCI II was thoroughly extracted wrrh CHxCI, The CH,CI, extract 

was sucozss~vely washed with drl HCI. 5” o SaHCO,aq. HrO and drrai over Na,SO, Removal of the 

solvcnr gave a gummy rcsrduc (400 mgL whrch showed 3 spols on TLC The gum was drssolval m benrrnc 

and chromarographcd on a column of SI-gel. Fracuons (5 ml) were colkc~cd and the progress ol the 

chromarogram followed by TLC’ 

Fraclions Elucnr 
R/ 

Chf AcGEt 

(19.1) 
. - 

1 30 Bcnxzne 

31 SO fknrene 054.041 
51 60 fknzcnc _. 
61 70 Benzene - Chf 25”” 

71 90 Chf 0 I I 

91 9s MeGfl GWll 

Fracrrons 71 90 were combmrrl and rhe solvent removed The rcsrdue crysralltfrd from ether pcnranc 

togiveV(llSmgJ.mp 142. c. _D6. 250, 262 32X mu (log L 4 50. 3.68. 3 79. 4 20) IR Itiu~ol) 352% 

1740. l6M. 1560. 1400. 1350. 1338. 1315. 1270. 1260. 1248. 1210. IIHO. 1145. 1105. lOgO. lM5.94S. 905. 

X95. MO. f!42 X25. 718 cm ’ NMR peaks. 7 5. 625 (Ill each. d. J = 10 c s C4 and C-3 protons of 

coumarin). 7 61 (111. S aromarrc proron). 5 I 6 (IfI. I. I - 7 c sl 4 I (311. S. oal,i 3 2 (IfI. 011). 2 I 

MC 

(2H. d. J 7 7 c s). 148. I4 OH each. S. 
/C‘ 

1 iFound, C. 65 0. H. 5.X C,,ff ,,G, require C 65 2; 

MC 

Il. 5.w 1 

The secondary alcohol (IS mg) was mrxal tnrrmarely wilh fused KHSO, (50 mg) and hcatod at 90 loons 

0.1 mm In a sublrmarron rubc The produa whrch subhmal had a m p 130 Thus substance drd nor show 

any depressron uhcn mixcd wrrh an aurhenric sampk of xanthoxylcrm Irs rdcnrrry wlrh xanrhoxylerm 

was further contirmcd by TLC bchavrour and supcrrmposable IR (KBrl and h’MR spectra 

Compound Ilb (420 mg). m.p I93 194 . drssolvcd rn pyrrdmc IS ml) and If,0 (2 5 ml) was rrcared 

dropwrw with a soln of NaBH, (210 mgl m Ii,0 (2 5 ml) The rcacrron mrxrurc was hcarcd ar 70’ for 

I hr. cookd and aadrhal wrrh 2N HCI II was thoroughly exrracrcd wrrh CtJ,Cl, The CH,Cl, exrracr 

was successively washed wrrh drl HCl. 5” o N_aHCO,aq. H,G and drral over Sa,SO, Removal of rhe 

solvenr gave a gummy rcsrduc mrxcd wrth a crysralhnc marrcr 1250 mg) TLC cxammarron mdrcarcd this 

IO conram 3 compounds This mixrurc was chromaropraphcd on a SI-gel column in Chf Fractrons IS ml) 

were collcc~cd and the progrm OT rhc chromarogram followed by TLC 

Fracrrom 9 I9 were pooled. the solvent removed and the rcsrdue obramcd crysralluai from Cft,Cl, 

crhcr (30 mg). m.p I35 Thlc compound was mrxcd mrtmarcly with fused KIISO, (230 m(r) and sublimed 

al 2 X IO ) mm I IO The producr whrch suhhmcd had a m p I IS I I6 (Allo~anrhoxylcrm III.’ m p 

II5 116) 
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I-MILE 4 

Fracrlons Elucnr Weight 
R/ 

Chf AdOEr 

119:l) 
-. _- .- __ -- 

1 ? Chf 4Omg 0.70. 0 56 

35 Chf 65 mg 0 70.0.56 

6X Chf II mg 0 56. 0, I I 
9.19 Chf 48 mg 011 

A s~~rrcd mlxlurc OT IX’ (I.5 g). ethyl propmlatc (07M g) and anhyd Z&l, (O-91 g) was hcalcd a1 100 

for I hr II was then cooled. dlgcslai with 2N HCI and cxtracrcd cxhausllvcly with ether T~K clhcr-cxrracr 

was washed wnh S”, h’aHCO,aq. H,O. dried over fia,SO, and xolvcnr removal A gummy residue 

mlxcd wlrh crystallmc mater was ohramcd I I 3 gl Thlo was dlssolvai In McOH (25 ml) and crhcr (75 ml). 

and lrcarcd wlrh cxccss dlazomcrhanc The rcacuon mixture was allowed IO stand al room lcmp for 

6 hr Unrcacfcd dlazomcrhanc was dccomposcd with a few drops of A&H. and ~hc solvcnr removed 

The restdue obiamcd uas dlssolvcd In bcnrcnc and chromalographcd on a column of SI-gel IIS g) tn 

benzene Frscllons (IS ml) were collcctcd and the dcvelopmcm of rhe chromalogram followed by TLC 

‘TABl.1. 5 

Fraclions fllucnr WeIghI 
RI 

Bcnzcne-Chf 

(2.3) 
_ . -_ 

I 3 Bcnrenc . 

4 IO Bcnzenc wmg 0 73.064 

II IX CHI l6Omg 0 73. @64 

19.27 CHf 20 mg Gum 

2x 30 M&II WOO mg Gum 

Fracllons 4 lg wcrc combmcd and the solvcm removed The rcsuhmg .s.em~~rysrallmc rcslduc cryslalhzcd 

from hcxanc conlamIng a few drops of ether 

(I) The first crop scparalcd as clustcn ol needles (X. 42 mg) TLC on St-gel. R, 064 IBcnzcnc. Chf. 

2:3L m p 153 IS5 (Dlhydroalloxanrhoxylcrln III e m p 153’). .i$, 210. 24X. 2% and 326 mp (log t 4 5. 

39. 3-9 and 42) IR (KRr) 1720. 1610. ISGI. 148X. 1442 1428. I392 1365. 1330. 1312. 1270. I252 1240. 

1200. IISg. 1120. IIOS. 1020.9X8.930. 915. 900. MO. 830. 815. 792, 758. 740cm ’ NMR peaksal WO. 

6 2 (IH each d. I - IO c/s. (‘4 and C.3 protonsA 641 (IH. S. aromallc proton), 39 (3H. S. -OCH,). 

MC 

2 68. I X (2ti each. lrlpler J = 6 c/s: <‘Hz CH, L I 3R 6 (6tl. S. ,C ) i Found C. 69-4 ; H. 6-3 
.uc 

<‘,,H,,O, requ~rcs: C. 692; H.62”,) 

(II) Ihe mother hquor afrcr scpararlon of dlhydroalloxan!hoxylcnn. dcpoulcd a crop of hca\y prisms 

(XI. 46 mg). m p 162 TLC on SI-gel. R, 073 IBcnrrnc. Chf. 2 3) ;z, 206. 254. 264 and 336 rnp log t 

445.396.3W and 4 221 IR (KHr) 1705. 1620. 1600. 1490. 1465. 1432, 1382. 1370. 1360. 13.30. l.Mg. 1270. 

1250. 12.30. 1x0 lixs. I iss. 1135. 1110. 108s. 1032. i020.990.960.931.910.R95.8xo. n3o. a2o. 810.770. 
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755. 730. 690. 660. 650. 625, 610 cm ’ NMR peaks ar XQ. 6 I5 (IH each. d. J = IO c % C4 and C-3 

protons of coumann). 6 25 (111. S, aromaric proron). 39 l3H. S. OCH,). 2g2 I X2 (2H each rnpler. 

J - 7 c s CHz CH2.-). I35 6 (611. S. 
\ ,Mc 

C 

’ ‘Me 

). (Found. C. 69.4. It. 62 C,,H,,O, rcqurra: 

C. 69.2, 11. 6,2”, ) 

6.7-Dlh~dro-6.6dirrhy/-~~x~~-p~ru~[2.3-~~~ In (XV) 

A surrcd mixrurc of ethyl proprolarc (49 g) ?.?drmerhyl-7-hydroxy chrornanonc (5.5 g) and anhyd 

ZnCI, I4 g) was hearcd ar IO0 for I hr Tbc reachon mrxrurc was cookd. rrirurared wnh 2N HCI and 

cxrracrcd wrrh erhcr The c~hcr cxrracr was washed wnh waler. drrcd over Na,SO, and disrillcd IO yield 

an OII II was chromarographcd on S-gel and on elurron wrrh bcnrcnc IWO crysralhnc compounds 

were oblamed : 
(a) rnmcsrc acrd rnerhyl ester C,,H,.O,, (XIV). mp 135 ; NMR spectrum showed s~gnab ar I4 (9H. 

rrrpler J = 10 c/s). 4.5 (6H. quarrti J = 8 c s CH,- ) X9 6 (3H. S. aromarsc prorons). 

(b)Compound XV crysrallrrcd from pcntanc, m p 217-211 . Y, 1600.1620.1730. 174Ocrn ’ (coumann). 

1690 cm - ’ (aromarrc kcronc). i, 212 26n log c 4O!L 44 (Found: C. 686: H. 50. C,,ti,,O, rqurrcs. 

C. 6(3 8, ti. 59”, ) NMR spectrum shows signals I 7 (6H. S. gemdrmcrhyl), 2 8 (2H. Sk 642 (IH. d. J - 

lOc/s).696(IH.d.J = lOc/s).8U6(IH.d.J = lOc/s)and8~126(IH.d.J = IO+) 

Xonrhykrin (XII)* 

A soln of drhydroxanrhylcrm in CCl, 16 ml) was rclluxed wtrh N-bromosuccinrmidc (250 mg) for 6 hr. 

Tbc rcacrron mrxrurc was cookd. lilmral and disrrlkd The crude bromo compound was dehydrobrorni- 

natcd by txa~mg on a water bath wrrh pyridmc (2 ml) for 2 hr. Workmg up in rhc usual way yielded 

an od whvzh subhmcd ar lOO‘/lO~~ mm as colourlcss solid Afrcr crysralhzahon from penlanc ir melled 

at 120’ alone or when mixed with an aurhcnrrc sample of xaorhylerin 

5.7-Dihydroxy4phcnyl coruncrtn (XVllb) 

A mixrurc oi phloroglucmol (2.5 gk phcnyl proprolrc acid clhyi es~a (5 g) and anhyd ZoCl, (3 g) was 

hcaral at IO0 for 2 hr The rcacrron mrxrurc was cooled. tnrurarcd with 2N HCI and exrractcd wrrh 

crhcr The crhcr cxrracr WM washed wrrh waler, dried and disrillal IO yield an orl which on sraodmg 

wrrh a small amount of AdILl y~cldcd 5.7.drhydrory4phcnylcoumarm (0.5 8) 11 was rccryslahd from 

Ac0Et. m p 235’. (Found. C. 705; H. 3 7 Calc for C,,H,eO.: C 7@9; H. 44”;.) 

A mrxrurc of rcsorcmol(2~1 g) phcnyl proprohc aad clhyl ester (5 g) and anhyd ZnCl, (3 a) was heared 

at loo’ for 2 hr. The reactron mix~urc was worked up as above yielding 7-hydroxy+pbenylcoumario 

(04 g), m.p 242 244’ (Fouod: C. 75.3; H. 401. C-ale for C,,H,,O,: C 75.62; H. 4.23::) 

6.7-Dihydroxy4phenylcownarrn (Nordolbrrgin. XVIII) 

A soln of hydroxyhydroquioonc rriaccrare (5.5 a) and phcoylproprohc acid ethyl ata (6 9) in abs 

ErOH (32 ml) was hearal under nflux for I4 hr wirh cone HsSO, (6 ml). The solvent was removed, icx 

was added and cxtracrcd wilh crhcr. The ether extraa was washed with waler. dried over Na,SO, and 

drsrrllul IO yrcld an oil which sohdilicd on srandmg with AcOEl II was rocrysrallued from AcOEr 

yicldmg I.5 g of nordalhcrgm m.p 274-276’. (Found: C 706; H. 3.8. Cak for C,,H,cO.: C. 709. H, 

40”, ) Mxcd m p. wrrh an aurhenrrc sample was not dcprascd. 
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