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Ab6tr&-ZiM l&3 - mcthoxy - 4 -methyl - S(3 - methyl - 2 - butcnyioxy) - 12 - bcn~na&ne&I, a 
mctabulite isolated from the pathug& fungus Affefnah tturf& has been synthcsiscd. 

The pathogenic fungus Altematia zinniae Pape is widely 
distributed in Canada and the Eastern United States’ 
causing leaf and stem blight on zinniae, sunfiower and 
marigold.’ The tips and margins of infected plants may 
become chlorotic and then necrotic. Zinnia plants may 
wilt even though lesions do not ring the stem. 

An investigation’ of filtrates from stationary liquid 
cuhures of Altemadu zinniae resulted in the isolation of 

a major metabolite, GHnOJ, which was named zinniol. 
On the basis of derivatkation. chemical degradation and 
spectroscopic evidence the novel pentasubstituted ben- 
zene structure IO was proposed‘ for zinniol which is 
closely related to quadriimeation (1): a metabolite isolated 
from Aspe@lus quaddincatus. We decided to syn- 
thesise zinniol for biological evaluation and as a 
confirmation of structure. 
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Gur synthetic plan was to use a symmetrical starting 
material such as 35 - dihydroxy - 4 - methylbenxoic acid 
(3). obtainabk from p-toluic acid by the classical di- 
sulphonation and alkali fusion procedu~. This particular 
route to the acid 3 had been explored by Charlesworth 
and Robinson~ who ~~1~ isolated m-hy~xy~~~ 
acid which they attriited to monostdphonation, oxida- 
tion of the Me group and decarboxylation. However, 
they improved a procedure descrii by Asahino and 
Asano to atford the acid 3 in.4296 yield. In our hands the 
Charlesworth and Robinson procedure had two disad- 
vantages. FmtIy, the evaporation of extremely iarge 
vohrmes of aqueous sohrtion required to isolate the 
dipotassium salt of the disulphonic acid 2, and secondly, 
m-hydroxybenzoic acid was always a major con- 
taminant 

We have developed an improved procedure which 
resolves both problems. Gur modification involves isola- 
tion of the disuiphonic acid 2 as a crystalline material, 
which is used diiy in the alkali fusion reaction. This 
method affords exclusively 3J - dihydroxy - 4 - methyl- 
benxoii acid 3 consistently in 4096 yield from p-toluic 
acid. 

Treatment of the acid 3 with MeGH-couc H2S0, gave 
an almost quantitative yield of the corresponding methyf 
ester 4, which was formylated using a mod&d Gat- 
termann reaction as describe& by B~s~w and 
Bracken to yield the sahcylaldehyde 5. Selective alkyl- 
ation of the non-H bonded phenolic group in the salicyl- 
aldehyde 5 with one equivalent of 3 - methyl - 2 - butenyl 
bromide and potassium carbonate in boiling acetone gave 
the ether 6. Further alkylation of 6 with excess methyl 
iodide and potassium carbonate in boiling acetone gave 
the 3methoxy compound 7. Reduction of 7 with LAH 
Oave the desired product 3 - methoxy - 4 - methyl - 5 - (3 - 
methyl - 2 - butenyloxy) - 12 - benxened&thanol IO, 
xinniol. 

Alternatively, the salicylaldehyde 6 was reduced with 
sodium borohydride to atIord after hydrolysis the 
phone 17. Me~yl~on of the phenolic group gave the 
phthaliie 1%. which was reduced smoothly with LAH to 
ZiNl.iOl. 

Natural zhniol was isolated’ as a viscous oil. 
Sily, our synthetic material was initially an oil, but 
on standing for several weeks it crystaUised and was 
&en readily recrystidlised from cyclohexane. Our syn- 
thetic xinniol had identical physical properties (NMR, IR, 
microanaiysis) to those report& for the natural 
material. Furthermore, synthetic xinniol diacetate (11) had 
the same physical properties (NMR, IR UV, and micro- 
analysis) as those descrii by Stamrtt for natural xin- 
niol diacetate. 

Although chromic acid oxidation’ of ximtiol (IO) to a 
mixture of the ph~~s, (18) and (1% established the 
su~~t~n pattern we decided to synthesise tbe isomer 
12 as additional confirmation of structure. The saiicyl- 
aldehyde 5 was selectively mono-methylated with one 
equivalent of methyl tosylate and potassium carbonate in 
refluxing acetone to give the methyl ether 8, which was 
then treated with 3 - methyl - 2 - butenyl bromide and 
potassium carbonate as descrii previously. A short 
m&m time (4 hr) in refluxing acetone &ave a mixture of 
starting material 8 and the desired product 9. separated 
by careful chromatography. An increased reaction time 
(M hr) resulted in the formation of a new product the 
benxopyran 14. The same benxopyran 14 was also form- 
ed when diithylformamide was used as solvent. 

In order to avoid this unexpected dithculty and 
occasional lack of reproducibility the sahcylaldehyde 8 
was reduced with sodium borohydride and after 
hydrolysis the phthalide 15 was formed. The phthalide 15 
was smoothly alkylated with 3 - methyl - 2 - butenyl 
bromide and basil carbonate in boiling acetone to 
give the afkyktted phthalide 16 in good yield. Reduction 
of the phthalide I6 with LAH gave the desired diol12, an 
isomer of xinniol. This diol 12 was isolated as a crystal- 
line solid and was markedly less soluble than xinniol, 
Similarly, the diol12 formed a diietate 13. As expected 
both the dill2 and the corresponding diitate 13 had 
s~Uy d&rent physical properties’ (m.p., NMR, 
IR) from zhnioi (18) and its diacetate 11. Thus the struc- 
ture proposed by Starratt for ximtiol has been confirmed. 
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Cohnnn chtomatography was carried out on silica gel [Kiesel- 
gel 60 (Merck)]. Merck Kiiselgel60 Fa, ~.~~) plates were 
used for TLC. 

M.p’s were detent&d with a Bttchi Tottoli apparatus. NhfB 
spectra were &term&d on a Varian T 60 (interrml standard 
tetramethylsihute). Tbe IR spectra (obtained for Nujol mulls) and 
mass spectra (de&mined with an AE.1. MS902 instrument) were 
consistent with the sbuctures assigned. 

Solvents (B.D.H.) were used as supplii. Light petroleum had 
b.p. 40-6P. 

35 - IXkydnw - 4 - m&&nwic acid (3) 
p-To& acid (56 g, 412 mmol) was added in one portion to 

fuminnH~IlSOIcontent5046:2M3ml)andheattdatlMDfor 
8 hr. The-m&e -&I.s allowed to coo) ‘overnight, then poured 
onto crushed ice (35Og) with &ring. The resulting hot so111 was 
&red and cooled to give the crystalline 2 which was collected 
and dried on a porous plate to give a etude moist pr&ct (187 g). 

The above disulpb&ic acid (187 g) was added cautiously in 
nortions (5 a) to a stirred melt (MU’) of KOH (750~). NaOH 
$50 g) a&t water (60 ml). Wben addition of the disuJph&ic acid 
was complete 4 hr approx) tbe melt was beated to 25P with 
continuous stirring and maintained at that temp for If hr. The 
trmpwasthenraisedto265”forihr,Themeltwasallowedto 
id to zo(p aad then poured onto crushed ice (5ODg). The 
&suhina soln was careftdlv a&i&d with cone HCI (1.7 1). The 
pate g&r soln was extra&d with ether (3 X 500 ml): n# com- 
bined extracts were washed with brine, dried over NarSO, and 
evaporated to dryness to give the crude acid (27.3 g; 40%) m.p. 
W-2&, sufficiently pure for the next stage. However, recrys- 
tallisation from water did give a pure sample of 3, m.p. 267” (lit.P 
260? fFoun& C. 57.3: H. 5.0. MC. for C&O‘: C. 57.2; H, 
4.8%);‘ NMB S (DhfS&& 1.95 (3H, s, At?&), 6.91 (2H, s, 
ArE), 9.34 (2H, I, Of& 1234 (lH, bs, CO&. 

Methyl 35 - dihydmxy - 4 - methyknwate (4) 
A soln of 3 (6.4 g, 38 mmol) in dry MeOH (100 ml) was treated 

with MIK: H&O, (I.5 ml) and boiled under nflux for I8 hr. The 
mixture was then evaporated to dryness. Tbe residue was dis- 
solved in ether (100 I&), washed &th sat NaHC%q (25 ml), 
water (25 ml), dried over Na!TO, and evaporated to dryness to 
afford the crude Me ester (62g. 89%) su&iintly pure for the 
next stage. BecrysUdlisation from ether/benxene gave a pure 
sample of 4 m.p. 188-W (Found: C, 59.1; H, 5.4. &H& 
requires: C, 59.3; H, 5.5%); NMB 6 (DM!Xh&) 2.02 (3H, s. 
ArCB,), 3.75 (3H, s, CWJj,). 6.87 (W, s. A#), 9.45 (2H. s. 
08). 

A suspension of xinc cyanide (3Ag,29 nunol) and AlCIs (8.0 g, 
60 mmol) in dry ether (Xl ml) was &red and cooled in ice while 
a soln of 4 (4.4 g, 24 mmol) in dty ether (30 ml) was added in OM 
portion. The mixture was stirred and maintained at 00 while a 
stream of dry HCI was passed in over a period of 6 hr. The pale 
kown ppt was filtered off and washed with dry ether (10ml). 
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This was immediately dissolved in water (30 ml) and heated at 70” 
for 1 hr. The product was @red off, washed with a little water 
(5 ml) and dried (2.7 g, 53%). Crystallisation from EtOAc gave 5 
(2.1 g, 41%) mp. 168” (Fotmd: c, 57.1; H, 4.7. C&& requires: 
C,57.1;H,4.896);NMRg(D~21)3(3H,s,ArC~~).3.95(3H, 
s, CD&!&), 6% (lH, s, Are), 10.23 (IH, s, CW), 10.99 (1H. se 
OJj), 12.68 (IH, s, OIj). 

Mcthj2-fonyl-3-hydncty-4-mcfhlrl-5-(3-mdiryl-2- 

btieay/oxy)benzode (6) 
A mixture of 5 (4.6 & 21 mmol), 3 - methyl - 2 - bntenyl bromide9 

(3.4g. 23 mmol) and KsCOs (3.0 g, 22 mmol) in dry acetone 
(100mi)wasstimdaMtboikdundclnftuforlfhr.Themixhve 
was &red, the residue washed with dry acetone (20 ml) and the 
&ate evaporated to give a brown oil. lhii cnide product was 
dissol red in benzene (10 ml) and percolated through a column of 
silica gel (50~) collecting approximately 50Oml of eluent. 
Evaporation of the solvent afforded a pale yellow crystallii 
product (4.4 g, 95%). Recrystallisation from light pewkum gave 
pure 6 (3.9g, 81%) m.p. 53” (Found C, 64.6; H, 6.4. f&H,& 
requires: C, 64.7; H, 6.4%)): NMR g (CDCls) 1.76 (6H, s, 
C(CY3M. 2.11 (3H. s, ArCBd 3.92 (3H. s, CDsClr,,, 4.64 (2H. d, 
4 7Hz. DC&CH), 5.50 (lH, t, J_ 7H2, CHsC&C), 7.00 (lH, s, 
ArID. 10.51 (IH, s, ClfO), 12.74 (lH, s, OIJ). 

M~h~lZ-fomryl-3-ndhoxy-4-mdh~-5-(3-mdhgl-2- 

butenyioxy)bauoate (7) 
A mixture of 6 (2.3 g. 8.3 mmol), MeI (5.0 g, 35 mmol) and K2cD.r 

(1.7 & 12 mmol) in dry acetone (50 ml) was stirred and boiled 
under rethlx for 18hr. it was then t&red and tbe liltrate 
evaporated to give a yellow oil, which was percolated through a 
short column of silica gel (10 8) with bewne as eluant (Xl0 ml). 
Evaporation of the solvent gave a product tbat crystallised (2.4 g, 
99%). Recrystallisation from liit petroleum gave pure 7 (1.9 g, 
7996) ap. g3’(Found C, 65.6; Ii, 6.9. C,,,H& requires: C, 65.7: 
H. 6.9463: NMR 6 fCDChl 1.83 f3H. s. CCH& 1.81 13H. s. 
CC@3), 2.19 (3H, s, kc&). 3.86 (31j3, ;, 0dI.j; 3.91 (3H; s; 
C@CH3). 4.64 (2H, d, ! 7Hx, DC&CW, 5.48 (lH, t. j 7Hx, 
CWIW, 6.88 (lH, s, A#). 10.36 (IH, s, CMO). 

4 - Hvdmxy - 5 - methyl - 6 - (3 - methyl - 2 - bufq- 
loxgl/Jhthalidr 17 

Asalnof4(22&7.9~l)inMcOH(Mmt)wastreatadwith 
NaRH, (0.3g, 7.9mmol) and stirred at 25” for ihr. A soln of 
2N-NaOH 115 ml) was then added and the mixture heated at 60” 
for )hr. The MeOH was evaporated and the cookd soltt 
achhfkd with 2N-HCl. The product was extracted into ether, 
dried over NasSD, and evaporated to give au oil that crystallised 
(1.8g. 92%). Recrystallisation from isopropauol gave pure 17 
(1.3 g, 66%) m.p. 176” (Fou& C, 679; H, 6.6. CJi,,O, requires: 
C, 67.7; H, 6.5%): NhfR 6 (DMStSdJ 1.77 (6H, s. C(Cu3h). 2.15 
(3H, s, ArCH3h 4.71 (lH, d, 1 7Hx. DC&CW, 5.27 (W. s. 
Arc&D), 5.51 (IX, t, 4 7Hz. CH#B+C), 6.92 (lH, s, A@. 
9.74 (1H. bs, OH). 

4 - Methoxy - 5 - mtthyt - 6 - (3 - methyl - 2 - buttap- 
loxg)phthalide I8 

(a) A soln of 7 (3.1 g, 10.6 mmol) was reduced with NaIlI& (0.3 g, 
79mmol) in MeOH (3Oml) as descrii above, and after crys- 
tallisation from light petroleum gave Ill (2.2g, 79%) m.p. W flit.? 
84-W) (Four& C, 68.8; H, 7.2 Calc. for C,&f& C, 68.f; H. 
6.9%): NhfR 6 @Cl,) 1.78 (6H, bs. C(C&sJ& 2.21 (3H. s, 
A&83), 3.90 (3H, s, 0CIj3), 4.58 (W, d, 4 7 Hz, DC&CH), 5.38 
@H,,s, ArCI&O). 5.51 (lH, t, J 7Hz, CHsC&C), 7.09 (lH, s, 

(‘&,)‘A mixture of 17 (1.3g, 5.2 mmol), m&y1 tosylate (Log, 
5.2 mmol) and K&X.& (0.7g. 5.2 mmol) in acetone (25 ml) was 
s~~~~~~~f~t8~.It~~~~ 
the f&rate evaporated to give a white crystalhne mass. Recrys- 
tall&&ion from light petrokum gave the product (1.0 g, 73%) ap. 
89” identical with that prepamd by method (a). 

3*-1terz ;:3 - methyl - 2 - bwnyioxy) - 1.2 - 

(a) A suspension’of W (06g, 15 mmol) in dry ether (3tl ml) 

was stirred while a soln of 7 (1.5 g, 5.0 mmol) in dry etlkr (15 ml) 
was added dropwise. The mixture was boikd under relbix for 
2hr. The excess reagent was decomposed by successive ad- 
ditions of EtOAc (5 ml) and water (50 ml). The organic layer was 
separated, wasbed with water, dried and evalmrated to afford an 
oil (1_3g, 98%). The product was distilkd to afIord pure 3 - 
methoxy-4-methyl-5-(3-mctiryl-2-butcnyloxy)-lt- 
~m&dimethanol (1.1 g, 83%) b.p. -200j0.5 mm Hg (Found: C, 
67.65: H. 8.4. Calc. for C,,H,,fL: C. 67.6: H. 8.3%). On standing 
the z&i01 10 crystalk& and was then recryStallised from 
cyclohexane to give needles m.p. 73” (Found: C67.7; H, 8.45. Calc. 
for C,sH&: C, 676; H, 8.3%); NMR & (CD&) 1.76 (3H, s, 
CC&), 1.8t (3H, s, CCIj,), 216 (3H, 8, ArC&), 3.22 @Ii, bs, OIL 
08). 3.77 (3H. s, DCIj3),4.55 (2H, d,J 7 Hx, ~~~~,4.#(2H, s, 
C~~H),4.76~H,s,C~~H),5.52(lH.t,~7~,CH~~~),6.~ 
(IH. s. ArH). 

(b) A sohtof 18(1.3 g, 5.Ommol) in dryether(l5 ml) was reducul 
with LAH as descrii above to give xbmiol (1.2~~ 91%) as an 
oil, which crystallised from cycloh&ane to give a product (Log, 
77%) identical with that pmpared by method (a) above. 

3-Mttiioxy-4-muh~-5-(3-mcN?yi-2-~slylaxy)-l~- 
beWentliimerhanof &c&te; zilmfol diactWe 11 

A soln of 10 (0.36 g, 1.2 mmol) in dry pyridine (1 ml) was treated 
with A& (1 ml) and stirred at 250 for 2hr. The mixture was 
quenched with water (10 ml), the crude product collected by 
Wation and dried ix oucao over P&. Recrvstallisation from 
liit petrokum gave pure 11 (0.23g, -50%) m.p_ 6263 (lit.,’ 
6Md”); NMR 6 (CDCl3) 1.77 (6H. bs, C(Cy3)J. 2.05 (3H, s, 
DCOCIj,), 2.96 (3H, s, OCDC&), 2.16 (3H, s, ArCI&), 3.74 (3H, s, 
DC@, 4.55 (w, d, 8 7 Hz, DC&CH), S.l6(2H, s. CIj@Ac), 5.22 
(2H, s, ClWAc), 5.50 (lH, bt, 1 7Hx, CH+Z&C), 6.72 (IH, s, 
ArH). 

Methyl 2 - fonnpl- 3 - hydmxy - 5 - mdhoxy - 4 - meihyknzoute 

8 

A mixture of 5 (1.25g, 6.Ommol), m&y1 tosylate (1.15& 
6.2 mmol) and K@& (0.85 g, 6.2 mmol) in dry acetorm (30 ml) 
was stirred and boiled under relhtx for Sbr. The mixture was 
filtered and the filtrate evaporated to give an oil (1.6 g). The crude 
product was dissolved in benzene (5 ml) and percolated through a 
short column of silica gel (12g) eluting with benzene. Evapora- 
tion of the appropriate fractions gave a pale yellow solii (1.15 g, 
86%) w~h-~~~li~. R~s~~~ from n-hexane gave 
sure 8 (1.0~. 75%) m.n. 84” (Four& C. 58.7: H. 5.3. CL&,& 
requites; C-58.9; K, 5.4%): NhfR S (CD&) 2:12 (3H, s. i&C&); 
3.%(3H, s,CO&Ij3),7.03(lH, s.Arlj), lOJO(lH, s. CIJO), 12.69 
(IH, s, OH). 

MLthyl2-fongf-S-mcthoxp-4-rncthyl-3-(3-mdhyl-2- 
buteqfo~)bauo& 9 

A mixture of 8 (0.35 g, 1.6 mmol), 3 - methyl - 2 - ~~~1~~ 
(0.3 g. 2.0 mmol) and K& (0.3g, 22 mmol) in dry acetone 
(29ml) was stirred and boiled under reflux for 4hr. It was then 
filtered and the tiltrate evaporated to give a yellow oil that 
contained 8 and 9. Careful chromatography over silica gel (3Og) 
separated the two components as crystalline solids. Recrystal- 
lisation of the product from light petroleum gave 9 (0.13 g, 2846) 
mp. 52” (Found: C, 65.7; H, 6.9. C,&,D, requires: C, 65.7; H, 
6.9%); NMR 8 (CDCl,, 163(3H, s,CCIj3), 1.80(3H, s, CC&). 220 
(3H,s.~lfl),3.%(6H.s,OCY3andC~~s),4.6(2H,d,!7Hz, 
~~~H)),~.~(IH,~.~~H~CH,C~~),~.~~(~H,S,A~~)~O.~ 
(IH, s, CIjO). 

Methyl 3 - (1 - merhylvinyl) - 7 - mdhoxy - 8 - mcrhyl - 2H - 
baKopyran - 5 - c**te 14 

(a) A mixture of 8 (0.26 g, 1.2 mmol), 3 - methyl - 2 - butenyl 
btomirk (023g. l&nmol) and KsCC& (O.Bg, 1.7mmol) in 
aoctone(lSml)wasboileduadrrnffwtfor30hr.Itwssthcn 
filtered and the tllbate evaporakd to give a yellow oil (0.31 g, 
92%). This Product was chromatogmphed over silii gel (10 9) to 
give as the thst component ehtted I4 (0.09 g, 29%). Crystallisation 
from n-hexane gave a pure sampk m.p. 88” (Four& C, 6.97; H. 
6.4. C&SD, requhes: C, 70.1; H. 6.6%); NMR 6 (CHCld 206 
(3H, s, CCH3), 2.1 I (3H, s, Arc&), 3.84(3H, s, oC&), 3.91(3H, s, 
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C&C&), 4.92 (3H. s, DCY, aad C=C4), 5.06 (lH, bs, C=C!b), 7.06 
OH, s. ArtI), 7.46 (1H. bs, I\rc?I=C). 

(b) A mixture of 8 (l.Og, 4.5 mmol), 3 - methyl - 2 - butcoy 
bromide (0.95g, 6.4mmol) and K&O, (O.ag, 6.2mmd) in dry 
DMF(lOml)wasstinedandbcatcdat lO(Pfor2hr.Tbedark 
brown soln was poured in water (5Oml) and extracted with 
benzene (3 X 20 ml). The combined extracts were wasbuJ with 
water (2 x SO ml), dried over Na& and evapomted to afford a 
brown oil (1.4g). Chromatography over silica gel (3og) gave a 
pure sample of 14, identical in all respects with that prqurcd by 
method (a) above. 

4-Hydmxg-6-mdltoxl,-5-mdl?glpikfholhlr15 
A soln of 8 (1.1 g, 5.0 mm00 iu MCOH (15 ml) was treated with 

NaBH, (0.15 g, 4.6 mmoi) aad &red at w for 4 hr. A solo of 
2N-NaOH @ml) was added and the mixture heated at 60” for 
1Smin. Tbc.MeilH was evaporakd in wcyo and the rcsultiog 
soln cc&i then acid&d & ZN-HCI. The ppt was collected 
and dried over P&X at 7Y in IXZCUO to nive Peedks (0.9 P. 95%). 
Kecrystallisatiun-f&m McOH gave IS-(O.&Zg, 8698) ii. e 
(Found: C, 61.7; H, 5.2 C,,,H,oo( requires; C, 61.85; H, 5.2%); 
NMR 8 (DMSO&) 2.07 OH, s, AS&), 3.83 (3H, s, DC&) 5.17 
(2H, s, DC&4r), 6.83 (1H. s, Arb), 9.68 (lH, bs, Oij). 

6 - Mrhoxy - 5 - mtfhyl - 4 - (3 - methyl - 2 - bntcnyioxy) - 
phthau 16 

A mixture of IS (0.5 g, 2.6 mmol), 3 - methyl - 2 - butenyl bromide 
(0.4g, 2.7 mmol) and K&Q (0.4g, 2.9 mmol) in dry acetone 
(100ml)wasstimdandboiledunderre~forlShr.Themix- 
turcwastfen6ltcredandtbcfilbatcevaporatcdtoatIordapak 
brown oil (0.63g. 93%). This product was percoiated through a 
short cohnnn of silica gel (log) ew with bcnxenc. Evapora- 
tion of the elucnt and crystailisation from n-be- gave I6 
(0.55 g, 8296) m.p. 86’ (Found: C, 68.6; H, 7.0. CIIH& requires; 
C. 68.7; H, 6.9%); Nh4K 6 (CD&) 1.68 (3h, s, CC&), 1.80 (3H. s, 
CC&), 2.22 (3H, s, ArQM, 3.%8 (3H, s, DQM4.48 (2H, d, 17 Hz, 
DCJMH), 5.30 (2H, s, DC&+), 5.47 (lH, t,J7 Hz. CH,C&C), 
7.07 (lH, s, Arb). 

S-Mdlraxg-l-nrdhyl-3-(3-mdhyI-2-butarybxg)-l~- 
bauarsdimethand I2 

AsuqeGonofLAH(0.4g,l0mmol)iadryethcr(2Oml)was 

s&d while a so111 of 16 (15 g. 5.7 mmol) in dry etha (25 ml) 
was added dropwise. The mixture was nltuxcd for If hr. The 
excess reagent was decomposed with EtDAc (5 ml) followed by 
water (4Oml). The organic layer was Span&d, wasbal with 
watcr,drkdovcrN@D,nadevaporatedtoatTordacrystaUine 
solid (1.4 & 92%). RazrystaUUon from dkthyl etbcr gave pure 
12 (13g, S%) m.p. w (Found: C, 67.7; H, 8.4. CtJI& 
rcquircs;C,67.6;H,g.3%);NMR8 (CD&) l.aS(3H, s,CC&). 1.78 
(3H,s,CC~~),216(3H,s,~B,),3.39(W,bs,DB,OY).3~82H, 
s. DCB,), 4.33 @I, d, J 7 Hz, OC&CH), 4.64 (W, s. 0.4.74 
(2H, s,C&DH),SJ9(lH, t,J 7 HE, CH&&C),6.66(lH. s,ArIj). 

5-Mdlroxl-4-~h~-3-(3-mdh~l-2-butcn~y)-l2- 
baua&mdw diaceme 13 

AsolnofI2(0.2g,7.9mmol)indrypyridine(lml)wastrcatcd 
withAczo(lml)andstirredat~for3hr.Thcmixtlucwastbcll 
qucncbcd with water (2Oml). tbc clulk product c&ctcd, 
washed with water a&i d&d ova Pa. clysusatioll from 
light pctrokum gave pure 13 (0.14g. 51%) q .p. p (Found: C. 
652; H, 7.4. &?I& requires; C, 65.1; H, 75%); NMR 8 
(CD&) 1.69 (3H. s, CC&), 1.79 (3H. s, CC&), 204 (3H, s, 
~?M. 2.08 (3H, s. CJCDUM, 2.17 (3H, s, ArQM 3.&? C3H. s, 
DQM,4.M(2H,d,I7 Hz,OCHFH).5.14(W,r,C~220),5~1(2H, 
s, CM-P, 5.53 (1H. t, 4 7 Hz. CHzQ!=C). 6.68 (lH, s. ArU). 
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