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hbdrs~-The synthws of rh-e utk compound (3). and some linufa~mnclc of fhc bcnzyl t~up for the protectron of 
pheoolic hydroxy.group\. arc rcportd 

The structure of deoxyerythrostominone (I) has ken 

established’ ’ and the methyl cthcr (2) of its dcoxy- 
dcrivativc (3) has ken synthesised from 5 - chloro - 7 - 
0x0 - octanoyl chloride and methyl 35 
drmcthoxypknylacetatc.’ The diknzyk)xy-ester (4) ap- 
pearcd to k suitable for USC’ in the synthesis of 

dcoxyerythrostominone. since knzyl ethers have ken 
reported’ to k stable to organometallic reagents, to basic 
conditions. and to oxidations in weak acrd. However. 
during the synthesis of the cstcr (4) important limttstions 

of the knzyl protecting group wcrc discovered and arc 
outlined klow. 

2.5 - Dihydroxy . 3 - mcthoxybromoknzem, prepared 
in 84% yield from bromovanillin’ by a modification of the 
method of Darn PI (I/.’ was converted into its diknzyl 

ether (5). To introduce the acetic acid side-chain. the 
bromo-ether (5) was treated with ethyl hthium to form the 
aryl hthium reagent (cf. Ref. .O which was then reacted 

with ethylene oxide. The rcquircd alcohol (6) was 
obtained. but only in low yield. The major product was an 
ether and its NMR spectrum showed that tt possessed 

three aromatic protons in a 1.2.4.substitution pattcm IT 

3.73 (IH. dd. 18.5 and 2.5 Hz. 5-H). 3.43 (Iti. d. I 2.5 Hz. 
3-H). and 3.37 (IH. d, I 8.5 Hz, &H)]. that one of the 
knzylic mcthylenes was still present (T 5.06). but that the 
other had lost a proton and now gave rise to a triplet (r 

15.1. / 6.5 Hz). TIC spectrum also revealed the prcsencc of 
an Et group 11 9.03 (3H. t. J 63 HI) and 8.W (?H, m)] and 
gave no indication that the compound was a mixture. The 

ether has therefore ken ass&d structure (18) or (21). In 
a similar reaction the bromo-ethcr (5) was treated \rith 
ethyl lithium foflowcd by formafdchydc. The alcohol (7) 
was obtained, but only in poor yield and the major 

product was again the ether (18 or 21). A third product 
from this rcactron was shown by its h’MR spectrum 

(Experimental) to k the oily alcohol (19 or 22) in which 
one of the knryl groups had ken cthylatcd. This alcohol 
was charactcrised as its chloride 00 or 23) and appeared 
to k a single compound. Aryl lithium compounds can 
exchange” their metal atoms for hydrogcns by cithcr intra- 
or inter-molecular prcx-esses. An intramolecular inter- 
change would k cxpccted to take place via a cychc 
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transition state- involving the lithium atom and the 

o-benzyloxy group and would therefore account for the 

apparent selectivity of the alkylation. i.e. the ether would 
have structure 21. However such a mechanism does not 
explain the formation of the ethylated alcohol (19 or 22). 
which presumably arises by reaction of the aryl lithium (8) 
with formaldehyde. In this case mctalation of the benr.yl 
group probably occurs either directly with ethyl lithium or 
intermolecularly with a second molecule of the aryl 
lithium (8). and the structure of the product is less 
predictable. In agreement with structure (28 or 21) for the 
ether. it gave dihydro - 4 - melhoxydalbcrgiune (2.4)’ on 
treatment with triffuoroacctic acid. 

As a result of the poor yields obtained with Ihc aryl 
lithium (8). the hromwther (5) was converted into its 
Grignard derivative and treated with formaldehyde. The 
yield of the required alcohol (7) was poor using ether as 
solvent. hut was greatly improved in Ictrahydrofuran. A 
major by-product was readily identified as the formate (9) 
I v-r I722 cm ‘; T I.96 (IH, s)j and on alkaline hydrolysis 
it afforded the alcohol (7). Two minor products were 
isolated. the less polar had the fOmWki, CpH&O~, 
indicating that metal-halogen interchange had not occur- 
red. and it showed no CO or OH bands in its IR spectrum. 

However, its NMR spectrum, which contained the 
expected benzyloxy and methyl signals. showed only one 

aromatic proton (T 3.42, s) and revealed the presence of a 
third bcnzyl group directly attached IO the ring of the 

bromobenzene (T 5.77, 2H. s, ArC&Ph). Hence Ihls 
product must have structure 10 or 11. and the former is 
preferred because OMe groups are known” IO direct 
condensations preferentially IO the p-position. Furthcr- 
more [he fact that the bromine had not been displaced 

during the reaction is consistent with sleric hindrance to 

the formation of the Grignard reagent, as expected for 
structure IO but not II. 

The NYR spectrum of the other minor product, 
C-H.&,. showed that it also contained a third benzyl 
group and an extra 2-proton singlet at : 5.48 which was 
assigned IO the mcthylcnc group of a benzyl alcohol. The 
presence of the OH group was confirmed hy its IR 

spectrum (v, 35Wcm ‘) and the alcohol therefore has 
structure 12 or 13. The presence of the third benzyl group 

in these two minor products indicates that a small amount 
of benzyl group migration lake% place during the Grignard 

reaction. 
The bemyl alcohol (7) was converted into the required 

methyl phenylacetate (4) by the standard sequence 

I4 -t IS + 16 -+4. The benzyl groups were readily removed 
from 4 and 16 by hydrogenolysis. 

An attempt to oxidise the alcohol (6) IO the conespond- 
ing acid (16) with Jones reagent gave benzoic acid as the 
only identifiable product and suggcstcd that the protecting 
groups were lost very easily. Moreover it is known” that 
benzyl ethers can cleave under Friedcl Crafts conditions. 
However, in a model reaction acctylation of the ester (4) 
with acetic anhydride, using perchloric acid as the 
catalyst.’ ” gave the expected product (17) [IR and NMR 
spectra (Experimental)] together with some benzyl 
acetate. ‘Two minor products were also isolated. The fir51 
was shown IO be both an aryl acetate and an aryl ketone 

(I’,. I770 and 1670cm ‘), whilst its NMR spectrum 
showed signals corresponding to only one benzyl group 
and was consistent with cithcr structure 25 or 26. Ihc 
former was preferred since the chemical shift (T 6.34) of 
the methylene group in the ester side-chain crcurrcd at 
higher field than that (T 6.20) in the ester (17). thus 

suggesting a change in its envlronmcnl. The 1K spectrum 
of the other minor p&duct indicated the presence of aryl 
acetate and aliphatic ester CO groups (v, 1765 and 
174Ocm ‘) and the absence of a keto group. Its NMR 

spectrum (Experimental) showed that of the IWO benzyl 
groups, one was directly attached IO the aromatic ring. 
Hence the compound has either structure 27 or 28. The 

structure of the kelo-ester (17) was confirmed by 
cyclisation and aerial oxidation in ethanolic base.‘-” which 

gave the dibenzyloxyquinone (29). together with a small 
amount of another quinonc. CSHI.OI. The NMR spec- 
trum of the latter showed that it contained an WI group 1: 

8% (3H. I) and 6.IY (ZH, q)l, and only one benzyl group. 
and that it was probably a mixture of the isomers (30 and 

31). 
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Details of chromatographic materials and conditions used for 
she delcrmmauon of physical &la. elc. have been reporled.’ ’ 

2.5 Dihydrox! 3 . mrfhoxybromobm:mr. A modtlicar~ of 
the method of Darn. cr ol.’ was used S-Bromovandlin’ (46g) was 
suspended m IN KOH C_W ml) under i%: and 5% H:OI (I.(Omll 
was added dropulsc with slimng whdst ~hc temp. was kepr below 
Jo;. When the a&Iron was cornpkte. slirring *a\ continued for 
20hr at room temp. 2.5 . Ihhydroxy 3 - mcrhoxybromobcnztnc 
(37.4g) was colkclcd by fillratlon and &as used ~thout 
punhcanon in the ncxl reaclion. Cryslalbsalion from bcnzenc 
pare needle\. m.p I3(Ll4oC (Ii!..’ 141’). 

2.5 IMcn,-ovbxy . 3 mrlhorybromoknrtnc (5). The above 

hydroqumone (2O g), bcnzyl chloride (‘-8 8). and freshly powdered 
K,CO, (2Og) were added IO dry M&H 17s ml) and the rmxturc 
wbs retluxcd for 16 hr under S:. The solvent uac removed rn 
I’OCUO and lhc residue was chromatographcd on ~llica gel 
(45 x 6cm). Elunon with hghl pcrrokum-EIOAc (99:4) gave 2.5 
d&n.-)-lory . 3 mrhox$womohen~rnr (5) which crysralliscd 
from 1itOAchghl petroleum as v/hue mdks (20.4 g). m.p. 6566” 
(Ftund. C. 62.RJ; H. J.?. Br. 19% C,,H,.BrO, requires: C. 63.2; 
H. 4% Hr. 20.05%). Y,. 1600 and lS70cm ‘; I 6.21 (3H. s. 
3.O%t(cj. S 05 (2H. s. OCH,Ph). 5.01 (ZH. I. OC&Ph). 3 48 (IH. d. 
I !.!Hz. 4. or &H). 3.26 (IH. d. J ?.5Hz. b or 4.H) and 2.61 
(IOH. m. 2 X C,!tCH,). 

? . f!‘.!’ Diknqloxv - 3’ . mnhorv) . phmyltrhunol (0 ‘Thc 
hromobcnzcne 5 (6.4 gJ.‘in dry ether (10 ml). was ad&d lo an E1l.i 
soln [prepared from ElBr (2.949) and l-1 wue (MO mg) m dry clhcr 
a~ -WI and the temp u’as rcduccd to - W. L.lquld cthykne OX& 
10 7 ml) wa\ then added quickly and the temp was allowed IO rise 



PigrncnIr of gnomonia tryIhfo~foma--IV IMY 

to room temp. dunng I hr Water Mrni) was poured onto the 
mixrurc and the producl was recover& rn ether and was 

c~o~t~h~ on srlica gel MO x4cm). Eluron wiIh light 
petrokumEtOAc (19: 1) gave 18 or 21 which crystalliscd from 

EtO,Ac-hght pIrokum as rods, m p. 56-V (Foun& C. 79.15; H. 
6.9. C2,H..0r requires. C. 7Y.3; H. 6.S) 

f%rIhcr ciuticrn wtth lighf pctrokumEIOAc (4: I I gave 2 . (2’5’ 

dihrn:yloxy . 1’ mt1hor.v) phmyltihanol (6) as an od (Found: 
m/t 3fA 1670. C:,It:.O, rquircs: M. 364.1670. o,. 34M and 

I605cm I. 7 7.19 t?H. I. i 6.5 H7. ArCti:t. 6.1 (?H. I. J 6.5 Hr. 
Cl&OH). 6.12 (!H. 5. W&l. 4.97 CH. s, Ph(‘H:Ol. 4.91 (!H. 5. 
Ph(‘~~:Oj.?.4Y~IH,d.I?.5Hz,4-or5-H~.3.37IIH,d.J?.5Hr.5- 
or 4.Ht. and ? 4lt 6 IOH. m, ! X C,&CH,). 

Ox~datrc~~ of 6 with an cxccss of Jones reagent for 3Omm at 
room temp. gate bcnroic acid in\ the only idcntifiabk producr. 

(a) \ia TYte nr$irhrum drriratiw. P~fo~~hyd~ (3 g) was 
heated IO _W and the formaldehyde vapour was passed in a 
5frcam of dry O:.frtc N: over a vigorously stmcd mixture of fhc 

hromohenlcnc lS5.6gl and I(t1.i [from EtHr (I?@ and Li wire 
( I .CZ g)I tn ether (100 ml) at W dunng 45 nun. Tbc mixturr was 
afiowcd IO reach room Icmp and u-as filtered. ICC IlOg) and 
NH.CI t3.s~) wcrc thco added and the product was rccovercd in 
ether and c~~~~t~~aph~ on \dica gel f.50 * 7 cm). EIutt(m with 
EtOAc-light ptrokum I 1: IY) gave I8 or 21 whH;h cr)Ftalliscd 
from ElOAc-hghl petroleum (8 7 RI, m.p. %TP IdenUcal tT1.C. 
I;V and NMR spectral u-tth the sampk prepared abotc. 

Funher eluIion u%h f~ti)Ac-lighi petroleum (I:41 afforded 2.5 - 
dihrn:rhl,t? 3 mrrhoxphtn~~/ o/who/ (7) whrch crystallixd 

from ltghI petroleum a\ necdks (I 7 pb. m p. ig-‘Y; t Fwnd: C. 
75 8: H. 6.3. (‘,zH,IO. rcqutre%’ (‘. 75.4; H. 6.3%). I;. 3WO and 

l6OOcm ‘; r 6 IX (3li. \1. 3.Of&l. 5.53 (ZH. s. ArC1,I:OHl. 5.03 

(?H. ‘i. WH:Phl, s.01 (!!I, \, OX’H,Ph). x.48 t!li, s, 4- and &H) 
and 2 6% f IOH. m. ! X (‘,!t.CH:j 

The mother hquors from the alcohol were chromatograpbcd on 
silrca gel 130 x 2.5 cm). WItton wtrh fWAc-light petroleum (3: 17) 

afTordcd first the bcnryl alcohol (0.5 g) and then an oil (3 4 g), 
shoun by 11% NSfR rpecrrum IO be either 19 or 22. r 9 0 r3H. f, Z 
7 !Hr. (‘H,-(‘11:). X.11 t!ti. m. McCH,CHJ. 6.23 (tH. \. OMc). 
5.59 (?H, \. ArC~i>OH). 5.06 (!H. ‘r. PhCij,O), 5.03 (IH. t. J 

0 

k!Hz. f’.t(‘!lPht.361 (1H.d.I !.OHz.4-~~5-H).153(IH.d. J 
3.0 HI. 5- or 4-H) and 2 64 I IOH. m, 2 X C,&CH:l. 

fb) \ia 71r Gnnnord rragrnr in rthrr The hromohcnzcnc (4.0 p) 
and EtHr (!.!g) in ether uerc added dropwise to Mg (OMgl in 
cIhcr (Smll. ‘Ihe mixlurc uas r&red for I hr. cooled and 
dccantcd from the exc~ of Mg. Forrnaldchydc was passed over 

the rtirrcd mixrurc. a5 in la) and Ihc latter *as then treaIcd with a 
sal NH.Cl aq C5Omll. The product wds rccovncd in ether and 

chromalographcd on sdica gel (30 x 3 cm) Eiution with EtOAc- 

ii&t pcfrolcum (1’ !I) pvc 5tarIing material I 1.13 g). Elurron with 

EIO.Ac-hght pclrolcum (3’ I71 aRordcd crystals (42Omg). m.p. 
7&W. of 7. identtcal tT1.C. IR. and SMR spectra) with the 
sample prepared m la). 

ICI via Thr Gngncrrd rrugenf in wrah~drojuran. EtHr L.2 g) and 
Ihc bromobcnzcnc 14 0g1 m ‘J’HI: $15 miJ were added JropGsr 
with stirrmg to Hg IO@ g) in ‘WF (IOmi). The mixture was 

rcfluxcd for 30 mm. cooled. and trcatcd wiIh formaldchydc in the 
urual manner. ‘l’hc product wac ~u&cd as tn (hl and chromatug- 
raphcd on \iltca gel 140 x 4cml. Eiutton wrrh ElOAc-hghr 
txtrolnrm (7.93) aff ordcd 2.’ dibm:rbrl- 1 - mrrhntrhen:,t 

&mcrfr (91 a\ an oil (Found: C, 71 5: 1ii6.0. C:,li& rquues. <-. 
73.0. ii. (Ur;l. Y,.. 1721 and i6O!cm ; 7 6 I? (211. 5. I-O&). 
5.01 t?k \. OCHtPhl. T.00 CH. b, o(‘fi:Ph). 4.I I?H, \. 
tiUXX’&ArL 3.G flfi. d. J 2.5 Hr. 4. or 6-H). 3.41 (IH, d. J 
2.5 fft. h or ~-HI, 2.62 (IOff. m, 2 X (‘,&CfI,) and 1.Yf1 4 IH. s. 
H(‘O:R). 

Further clution utth EIOAc-light petroleum (3: 17) gave 7 
I I.hi pf. m.p. 1x-T 

1Ijdrolyscs of crude fractions contaitung 2.5 &hfntylox- 
yanisok and the formale tN!+fR spectrum) with 25% KW win 

under rcflux for I hr gave 2,5-drbcn:yfr)x~ani~~fr which crystal- 
l&cd from EtOAc-light pctrdeum as nccdks (40 mg), m p. Z-73’ 
(Found: C. 7X.8; H. 6.35. Cr,H&, requires. C.7117; H, 6.3V), and 

Ihc bcnLyl alc&ol 7 WJmg). 

During rep&Irons of the above reaction on a large scale the 
crude product was rcfluxcd in 2.5% KOH soln for 5 hr before being 
chromatograpkd on ~dica gel. In tfus way yields of 7% wcrc 
recorded for 7. 

The large scale preparation also prtiuccd IWO minor produar. 
The tirsI uas cluted wtth EtOAc-light pctrokum (I:91 and II IS 
believed to bc 6 - brn:yl . 2.5 dibtnr~lory . 3 . mrthoxyh- 

romubtnxnr (10) which crystalliscd from cihcr as rhomhs. m.p 
12%IW Wound: C. 6x.9; H. 5.2; Rr, 16.6. C,HJlrt), rcquircs: C. 

68.7, H, 5.1: Br, 16.4%). I 6.20 t3H. I. O.Hel. 5 77 12H. \. 
ArCH:Ph), .(.OtJH. S. 2 X D(‘H:Ph). 3.42rlH. b. 4-H). ?.f)IZH. s, 
C,&CH,l. 2 70 f5H. I. C,H.CTH:j, and ?.Sg 15H. m. (‘.&(‘H& 

The second compound was ciutcd with EtOAc-Bght petroleum 
(3.17) and cr)zIallised from chl~ofor~li~t petroleum as 

rhombs. m.p W-W. of 12 or its Ibcn!yl isomer I3 (Found: C. 
79.1: H. 6.4% m/t 44&1%4. C-H&, rquires. C. 79.1: H. 6.4%. 

.M 440.1!%7), 7 6.19 13H. s. We). S.90 1211. s. ArC&Phr. S&I 

t?H+ s. ArC&i,OH). 5.03 (ZH. s, Wij:Ph). 5.0 (?H. 5. oCH:Ph). 
3.42 IIH, s. 4. or (FH). 2.8n l5H. m. C$iHx‘H:), 2.74 tSH, m, 
C.HZH,t. and 2.M UH, m, C,H.(‘H,l. 

jhr rtarrion of flu tfhrr (18 o; 21) with fnj?uoroot-cric ocd ‘Ihc 

crher GOOmmgl in ‘TFA (15 ml) was kff at room temp. for ig hr the 
wlvcnt wa\ rcmo\cd in crrcuo, and rhc residue &as dIsnol\cd tn 

(‘tiCI, and cnIracttd with 2K ?(aW. EvapKation of the extract 
in W-W gave 25 12% mg) which crys~alitscd from chloroform- 
ltghr pcIrokum as yellow nccdks, m.p. 145- 147” (ht., 146- 14Tl 
(Found: C. 74.95; H. 6 35; mie 2.56. Cak for C,&,,O,: C. 75 0; H. 

6.3”r; M, 2%). 
Ibnrtrsion of rhr alcohol (19 or 22) IO ihr chioridt (to or 23). 

The alcohol 20 or 23 (I.51 g) in ether (?.5mll *as treated ~rth 
SOCI: (I 5 ml) for 20 min and then evaporarcd in rucrro. The 

rtsrduc wa% chromatographcd on silica gel and clutcd rvlth 
EWAc-light pctrokum (I :49) IO give 21 or 24 whrch crystalhscd 
from EtOAc-hght petroleum as prisms, m.p. W-W ifound: C. 

72.55; H. 6.3, Cl. 9.05 CI.H,,CIO, rcquucs: (‘. 72.7; H. 6.3. Cl, 
9.wC). 7 9.02 (3H. t. J ?Hr. Cy,Cfi& 8.07QH. m. (‘H,C&Ctl), 
6.25 (314, s. OW. 5 57 (2H. s. .ArQl,CIl. 5.03 QH, 5. PhC&Ol. 

0 
I 

5.03 (III, I. J 6.5 HI. Eti’HPh!. and I.55 l?H. ?I, 2 X Artll. 
2.5 f LMwqluxy . 3 -’ mt&wy&rn:yt rhtcmdr (Id). SCX.7, 

(1.5 ml) ws added dropwisc during 40 min to a stured suspcnsuKI 
of ?J . dibcnz)loxy . 3 mcthoxybcnzyl alcohol (I Og) in cthcr 
I!.5 ml). After ?Omin further stirring Ihc soln was evaporated in 
rucuo anf the rCSf&IC %a~ chromamgraphcd on sihca gel 
140 x I cm) Elunon urth EtOAc-light petroleum t I :49l gave 2.5 . 
ddwn:ylory _ 3 mrlhoxybrn:$ chforidr IId1 wluch crysIalli\cd 

from EtOAc-lighr petroleum as nccdlc~ (7W)mgl. m.p. 93-95’ 
Wound: C. ?I 4; H. 5.11: Cl. 9 95. C:,H:.(‘IO, rcquircx C‘, 71 6: ft. 
5.7: Cl. 9.65). 

2.5 . Dibtn:ybtxy 3 . m&tx+rxnirrifr (15). KCN t?.Og) 
*a\ stirred for 5 min in INS0 (ID0 ml). fk Jbovc bcnzyl chlondc 
(7.Og) was added, and srirring was contmucd for I7 hr at room 
temp. The mixture uas poured into water and the product u-as 
rccovcred by continuous cxfracffon with light peIrokum&th~l 

cthcr. Evaporation of the solvents in LQUU gave 2.5 . dihrnqloxy 

3 mrfhor~btn:nnitrik (15) whtch crystalliscd from EtOAc hght 
pctrdeum as needles (6 5 gt, m p. %-91’ (Found: f. 76 7: tl. q.9; 
N. 4.15. C,,H,,NO, requires: C. 7b.9: H. ‘.Y; S. 3 %T). 

2.> IXbrn:.&x~ 3 mrfhox.@rnylacr~lc ur-id 110. KOH 
(14Omg)andthe bcnzonitrile (~rnglincthylcne~~c~~ 17 mlland 
water (I.5 ml) were heated under rcflux for I6 hr. The u)ln uas 
acrdified with ?N HSO, and extracted wrth ether, and the extract 
was evaporated in tas uo. Crystalhsauon from chl~~r~)f~~rrn-l~~I 
pefrofeum afforded 2.5 - dihcn:ylory . 3 - mtrhnx~phrn~loc-rrir 
or& 16t260mgfm.p. t39-lJI’~Found (‘,73.1.H.5.7(.(‘,,tf,:O. 
rcquircs. C. 73.0: ii. 5.9%). 

11~ mtrhpl es&r fd). prepared with diazomcthane. was a pale 
yellow oil whrch distilled at IW (bath)/O.Ol! mm Hg (Found. C. 
73.1. H. 5.85: m/r 392. (‘,.H..,O~ requtrc\. C, 73.45. H, 6.2%. !f. 



3%). v,.lfiim) 1735 and 1601, cm ‘. r 6.44 (?H. s. An’H,CO). 6 40 
(!H. s. OStc). 6.19 f3H. 5. (NC). 5.0s I?H. s. Ph(‘H:O). 5.0 (2H. s. 
PhC!1:O),i.S;(Itt.d.J !Hz.ArtO.!.H~IH,d.J 2Hr.ArH)and 
!.bo (IOH. m. 2 X C:,!t,(‘H..t 

Hydrogcnolysis of [he ester (300 mg) in F.10tt (25 ml) in the 
prescncc of S”r Pd.(’ ( I50 mg). and recovery under N: ga\c a gum 
which crysfalhud from chloroform-hghr pctrolcum as cube\ of 

mtfhxl 2,s dihufrox~ 3 mefhor,v . ph~n~luc-rfaft (IWmmgt. 
m p. 97-W fI:ound: (‘. % 4. It. 3.35: m!r !I!. C,,,H,:O, require\: 
(‘. 566; H. 5.?Q. M. !I!). 

‘Then [he hgdroq&one was kept overnight m wlution m (‘HCI, 
wb\tannal ox~dawn IO the qumonc wcurrcd f7NT by !GhtR). 

11s drurefof~ crystalliscd from EtOAc-hght pctrolcum as cubes. 

m.p WV (Found: C. 56.3; H. 5.4. m!c 2Yf1. c‘,.Il,.O. requires: 
(‘. 56.T.C; H, 5.4% hf. 29f1M). v,. l7bo. 1720. 1623 and IEaOcm ‘; r 
- 74 (3H. 5. Mct‘O:~. 7 ?I f3H. \. Mct‘O,). 6.47 f!H. $. 

Ar(‘tl:(‘Ob. 6 33 (3tt. 5. Wc). 6.20 f3H. \. Ohle) and 3.B (2H. 5. 

4.H and bH). 
U~dro~enolyrs of 2.5 dthen:ylo,rF . 3 - rncfho,r~phmvlacPrrr 

oc-id (161. The d~knz)loxy-acid I4fUmg) in 1:.10H t.30 ml) u-as 
h)drogena!cd over W Pd-C f_W mp) until uptake 01 H.. cca~d 
(I hl. Recover) under N: and crytialhsauon from EIOAC-II&I 
petroleum gave 2.5 dihxdrory 3 merhory . phmyloceflc orid 
a\ needle. m.p. 16% IiY dcc. (Found. m;r IpI(.O!!J. (‘.H,,O, 

rcqwcv >!. IyX.052~). 0,. MO. 3340. IM. 1675. If130 and 
162Ocm ‘, I (In &.acctonc) 6.a (?H. s. AfCH:CO). 6.22 f3H. 5. 
O~lc~.3.6(,~IH.d.J?.!flr.4-twbH~and!.S7~lH.d.J?.5H~.~ 
or 4.H). 

w’l!h drcy~lohcx~lcarhodlimldc In McCN ir afforded 2.5 
drhvdrox\ . 3 mefh~~x~phcn~loc-eftc orid y./uc.fonr which 

cr)sralhwd from chloroform-hghl pcrrolcum ils cubes (655 mg). 
m p 18%191” (I:cnmd: C.W.0: H.4.45, m!r IWO. C,H.O. rewire\: 

(‘. 60.0. Ii. 4.55 51. I#)). u,. 33((0 and I’iKOcm ‘, T 6 27 (2H. \. 
.Ar(‘tt,(‘O). 6.15 13H. \. OMc) and 3.52 (2H. \. 2 X ArH). 

(‘wrdensafton oj mrfhyl 2.5 dihm:+r~ . 3 
mrfh~~~~phcn~loctraf~ 0) wtfh uccfrc anh!dridc. The arylacer~c 
ester ( I .O gl in .AcOH (5 ml) and ..\c# (I 4 g) was tfca!cd w[h 70% 

H(‘I0. (5 drops) and the \oln ua’r sturcd af room temp. for I5 mm 
and then wa~cr was added. Recovery In erhcr afforded an oil whKh 
wa\ chromafographcd on silica gel (45 x 2.5 cm). Nution wth I&I 
pcrrolcum-F,lOAc 199. I) afforded knryl accIa!c (93 mg). clunon 
urrh hgh~ pctrolcum.t~tOAc (I9 II gabc \iarlmg crtcr W7 mg). 
Ehmon urth II& pcrrolcum-crh}l acetate (9.1) p;lvc rrwrhyl 6 
oc.cfyI 2.5 ddwn:+x,v 3 m~fhox~phm,/ac-ofafr (If) which 
cr)\ralhwd from cthcr as needle\ (!4? mg). m.p. 91-92’ (I%wMJ: C. 

71 95: H. 6.2. m!e 434. C,1t:.O, rcqmrcs C. 71 9; H. 6.0%. )t. 

4.341. I’,. 1737. IW. and I??8 cm ‘; I ‘..W (3H. s. A~‘O5lc). 6.37 
t\H. c. Oh(c). 6.20 f2H. s. ArCH~(‘O). 6 I3 (3H. s. 3.(NC). 5.08 

f!ti. s. oQl,Ph). 4.90 f!H. \. o&Ph). 3.43 (IH. s. 4-H) and 2.59 
tlOH. s, 2 X c’~!l.(‘H.., 

Conrmucd clunon ulrh light pcrrolcum- MOAc (9: I) gave 27 or 
iI\ rwmcr (28) a’r a gum (95 mg) tl:ound m!r 434.1729. (‘,HrO, 
require%: M. 434.1720). r ? 72 f3H. s. McCO:). 6.45 (‘H. \. 
ArCtjA‘O~Yc~, 6.21 (3H. s. 054~1. 5.X8 (211. 5. ArC’tj,Ph). 4.M 

I!H. \. PhC!t20). I.37 (IH. \. ArH). 2.83 cCH. s. C..H.CH:) and 
2.70 (SH. \. C,H,CH:r. 

Elurron with light pelrulcum-t’.lOAc (4: I) aliorded mrfhyl 2 

UCCWXY .6. urcf)_l - 5. btn:$oxy .1. mrfhoryphcn!locctofr 1251 
whrh cr)\rallised from MIAc-II&I pcrrolcum as cchc~ ( I?3 mp). 
m.p. %9f? (Found. C. 65.35; H. 5.7; m!e !I& 1359 CI,H,,.O. 
requires: C. 65.3; H. 5.7; M. 386 136s). I~_.. 1770. I740 and 
l6iOcm ‘: r 7.72 f3H. s. OWS(c). ?.50 (1H. s. ArCO.Hc~ 6.U 
f!H. s. .4rCtj:CO,Mc). 6.20 (3H. s. (MC). 4 89 (!H. \. MIj,Ph,. 
3.44 IIH. c, 4-H) and 2.61 f!H. \. (‘.H.CH,). 

(‘ycliwfion 01 mrrhyl 6 awyf ‘. 2.5 dihen.-glory . 3 
mcfhox~phmyloccforr (17). The kctoeslcr (100 mp) in dry EIOH 
(3 ml) was added dropwir IO a boding wln of Na (25 mg) m EIOH 
(2 ml). and rcduxed for 1R mm The totn uas cold. acrarcd for 
I hr and evaporated in LUCUO. ‘Ihc rc~lduc wa\ dwolvcd m Mater. 

ncutralitcd with !h: HCI. and rhc product uas recovered m CHCI, 
and purified by PLC. kvelopmcnt wrh chlmoform-mlhanc~l. 
formic acid (95: 3: 1) and rcsovcry of rhe malor hand with \Ic~(‘O 
gobe 5.8 dihn:yloxy \ . hkdmx! 6 . mrfhor~ I.4 

naphfhoquinonc (29) rshich cry\[allrscd from c[kr a\ orange rods 
(4!mg). mp. l3O-lU4: (Found: C. ?I 9; H. 4 75: m;r 416 

C,tH,O. requires. C. 72.1: H. 4.X”r: >t. 416). t,_.., (<‘ttHr,) 3380. 
1660. IW. I583 and I<!?cm I; A _. 266. _W. 378 \h and 426 nm (c 
17.100. YIN). 2x70 and 3,w)): r 6 IX OH, q. O.Hc). 4 98 (?H. \. 
PhCHIO). 4.74 f2tt. \. PK’H:O). 3.3 (Iti. s. 2.H). 3 In IIH. 5. 

7.H) and 2.5 (IOH. m. 2 X (‘,}j,(‘H:r. 
Recovery of a minor &u-cr.nmning band with Mc2C0, 

followd by crystalhrabon from crhcr. gave orange needleT (2 mgb. 
m p. 131-133’. klicvcd IO k a mixture of 30 and 31 (I:tund. m Lt. 

3.U.1116. Calc. for C~,.O; M 354 1103). 0,. c<‘ffNr,J 3.W. 
l&O. 1640. I!82 and IWcm ‘: A,. 266.295.378 sh. and 422 nm 
(c l’.?oo. F&IO. 2X50 and 3100); r fW t3H. I. CH,(‘H,I. 6.19 (?}I. 

q. CH,CH,O). 6.15 (311. s. Ohlc). 4.77 (2H. 1. (M.‘H:Ph). 3 XI (IIt. 
5. 2.H). 3.20 (IH. s. 7-H) and 2.66 (5H. m. C&W:). 
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