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CHCH+), 8-45 (3H, t, ethyl CH,). 9.0 (6H, d, protons of 
isopentyl methyl); m/e 236 (M’), 207, 184, 137 (base 
peak). 

5-(3-Methylbutoxy)-2-n-propylphenoi Yc. Zinc amal- 
gam was prepared by shaking zinc wool (100 g), HgCIZ (10 
aI, cone HCl (5 ml) and HZ0 (150 mlf for 5 min. The -, 
aqueous layer was becanted and the amalgamated zinc 
was covered with HZ0 (150 ml) and cone HCI (200 ml). A 
solution of 7b (47.2 g) in dioxan (200 ml) was added and 
the mixture was heated under reflux overnight. The mix- 
ture was cooled, filtered and the filtrate was extracted 
with E&O (2 x 200 ml). The ethereal extract was washed 
with HZ0 (5 x 500 ml), dried over anhydrous MgSO, and 
filtered. The filtrate was evaporated to dryness in vacua to 
give 7c as a colourless oil, which solidified on cooling to a 
white crystalline solid (43.7 g); m.p. 4@O-405”. (Found: 
C, 75.94; H, 9.78 C14Hp02 requires, C 75.63; H, 9.97%): 
+CL) 3.12 (IH, ortho d, H-3), 3.62 (lH, meta d, H-6), 3.8 
(lH, or#~meta doublet of doublets, H-l), 4-2 (lH, s, 
OH), 6.2 (2H, t, OCH3, 7.05 f2H, t, benzylic CH& S-4 
(5H, m, CHCHz and propyl CH,), 9.1 (6H, d, protons of 
isopentyl methyl groups), 9.1 OH, t, propyl CH,); m/c 222 
WI. 

5~(3-~ethy~ntoxy~-oxo-8-n-p~~yt4~-l-benzopyran 
2-carboxvlic acid 3c. The nhenol7c (22.2 pr) was dissolved 
in dime&y1 acetylenedi&boxylate (14.2 & T&on B (0.01 
ml) was added to the solution, which was heated for 45 
min on a steam bath. NaOH solution (45 ml of 25%) was 
added to the mixture and heating on the steam bath was- 
continued for a further 2.5 h. The resulting homogeneous 
solution was cooled and acidified to pH I with 20% 
HzSO,. A yellow precipitate was produced and this was 
extracted into Et,0 (4 x 200 ml). The ethereal solution was 
washed with 2N H&O., H20, dried over anhydrous 
MgSO,, filtered and evaporated to dryness in vacua. The 
residual yellow oil (30.9 n) quickly solidified and was 
dried at -80” at O&5 mm,This c&de mixture of [2- 
propyl-5-(3-methylbutoxylphenoxy] fumaric and maleic 
acids (13.9 a), was crystallized from EtOAc-petrol 0~. 
60-805, anddissolvedV portionwise in cone H$Q (70 n& 
with cooling (ice bath). The orange solution was allowed 
to stand at room temp for 30 min and then added slowly 
into ice-H,O. A yellow brown syrup was produced, which 
was extracted into EtOAc, and the organic layer was 
washed with 2N, RSO,, H20, and dried over anhydrous 
MgSO,, then filtered and evaporated to dryness in vacua. 
The resulting brown oil was crystallized from EtOAc- 
petrol (b.p. 60-80’) to give 3c as a yellow crystalline 
solid (I+?0 g); m.p. 170-1W. The product obtained by this 
route was identical with that prepared by the preceding 
process (Found: C, 67.83, H, 6.83; GH,O, requires C, 
67.91; H 6.97%). 

Synthesis of disomer 4a 
2-Acetyl-3~aflyioxyphenyl toluene p-~n~pho~te 9b. 2- 

Ailyloxy-6_hydroxyacetophenone’* (% g) was dissolved 
in NaOH (2Og in 11 of &O), A solution of toluene p- 
sulphonyl chloride (100 g) in acetone (1 1) was added and 
the resulting mixture was refluxed for 16 h. The acetone 
was removed by evaporation and the mixture was diluted 
with HZ0 (1 I) and e&acted with Et,0 (4 X 250 ml). The 
ethereal extract was washed with &O. cold 5% NaOH, 
H,O, dried over anhydrous MgSO~,~fi~tered and evapo- 
rated to dryness to yield an oil which rapidly solidified. 
This material was crystallized from EtOH to give 9h as 
white needles (114.4 g) m.p. 56+-57@; v,, 1700 (acetyl 
C==O) cm-‘; A,, 217nm (c: 20440) (Found: C, 62.8; H, 

5.2; C18H,,0JS requires C, 62.4; H, 52%); T(CDC!~J 
2.2-3.3 (7H. comolex aromatic renion), 4.1 (IH. m, allvlic 
CH), 4.j (2X$ m, ~llylic CH,), 5.5<2H; & Ot?H;), j-6 (3H. 
S, WCS& 7.6 (3H, s, tosyl CH,); m/e 346 CM’), 91 (base 
peak). 

2-Acetyl4~fy~-3-hydroxy~b~yl totuene p-sUf&onate 
9c. 9h (I i4.3 g) &as heated ii an &I bath at i95-2iO” for 2 
h. The dark mixture was cooled and dissolved in Et,0 (500 
ml). The ethereal solution was washed with HZ0 and.ex- 
tracted with 5% NaOH (8x 250 ml). The latter was 
acidified to pH 1 with cone HCI and then extracted with 
Et*0 (5 x 100 ml). This ethereal solution was washed with 
H20, dried over anhydrous MgSO,, filtered and evapo- 
rated to dryness in vacua to yield 9c as a colourless oil 
(87.5 g). This oil was too involatile to be vacuum-distilled 
and the compound was used without further purification. 
v,., (film) 1630 (acetyl C=O) cm-‘; T(CDCI~) - 2-9 (lH, s, 
H-bonded OH), 2.2 and 2.6 (4H, AA’, BE’ for tosyl 
aromatic protons), 2.8 (IH, d, H-S), 3.6 (lH, d, H-6), 4.05 
(IH, m, ailylic CH), 4.92 (2H, m, allylic CH,), 6.65 (2H, m, 
benzylic CH& 7.35 (3H, s, COCH,), 7.56 (3H, s, tosyl 
CH,). 

2-Acety/4affyf-3~3-methyfbutoxy)~benyl tofuene p- 
sul~~n~te 9d. A mixture of 9c (87&g), isbamyl bromide 
(151 a) and anhvdrous &CO, (138 a) in drv acetone (300 
ml) &s refluxeh under aihy&ous conditions for 5 days. 
The mixture was filtered and the residue was washed with 
acetone. The filtrate and washings were combined and 
evaporated to dryness in vacua. The residue was taken up 
in Et,0 and the ethereal solution was washed with H,O, 
cold 5% NaOH, 2N HCl and H,O. The organic solution 
was dried over anhydrous MgSO,, filtered and evaporated 
to dryness in vacua to give 9d as an oil (94.6 g). This oil 
could neither be crystailized nor vacuum~istiIled. The 
compound was homogeneous by TLC v,,,_ (film) 1700 
(acetvl C-0) cm-‘: T<CDCI~~ 2.2 and 2.65 (4H. AA’. BB’ 
for t&y1 aromatic &o~ons),~~*8 (IH, d, H-j>, j.1 (lk, d, 
H-6), 4.2 (IH, m, allylic CH), 5.0 (2H, m, allylic CHz), 6.3 
(2H, t, OCH,), 6.6 (2H, m, benzylic CH& 7.6 (3H, s, 
COCH3,7.6 (3H, s, tosyl CH& 8.4 (3H, m, CHCH?), 9-l 
(6H, d, protons of isopentyl methyl groups). 

3-A~yi-2~-methvlbutoxy~~hydroxy~etovhe~~ 9e. 
A solution of 9d (94L6 g) in gtOHi450 &I) and 20% NaOH 
(250 ml) was refluxed for 24 h under NZ. The mixture 
&as c&led after evaporation to small bulk, and the 
sodium salt of 3-~lyl-2-(3-methylbutoxy)~hy~ 
droxyacetophenone crystallized out as plates. This was 
filtered off and washed with 40% NaOH then E&O. The 
sodium salt was then dissolved in H,O and the solution 
was acidified to pH 1 with cone HCl. The resulting oil was 
extracted into Et,0 and the ethereal layer was washed 
with H,O, NaHCO,, H20, dried over anhydrous MgSO,, 
fikered and evaporated to dryness in vacua to yield 9e as a 
uon~~staliizable oil (30-i g); v,_ (film) 3400 (phenolic 
OH), 1640 (acetyl C==O) cm-‘; T(c~h) -2.3 (IH, s, 
H-bonded OH), 2.7 flH, d, H-4), 3.1 (IH, d, H-5), 4-l (1H, 
m, allvlic CH). 4.9 (2H. m, allylic CH,), 6.2 (2H, t, OCH,), 
6.7 (2h. m, benzylic CH,), 7*3-(3H, s, COC&), 8.3 (3H, m, 
CHCH,). 94 I 16H. d, urotons of isouentvl methvl arouos). 

6-Aifyl-S-(3- - -n%hylbrrtoxy, --4 -- 0x0 -- 43 -- i - 
benropyran - 2 - carboxylic acid 4b. To a solution of Na 
(13.0 g) in EtOH (250 ml) was added 9e (29.7 g) followed 
by diethyl oxaiate (41*65g). The resulting mixture was 
heated under reffux for 17 h. The organge reaction mixture 
was then cooled and evaporated to dryness. The dark re- 
sidue was dissolved in HZ0 (1.5 1) and the solution was 
acidified to pH 1 with cone HCI. The resulting sticky ma- 
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terial was extracted into CHCI,, and extract was evapo- 
rated to dryness to leave an oil. The tatter was heated 
under reflux for 1 h in EtOH (250 ml) and cone HCI 
(10 ml), and evaporated to dryness in vacua to yield an oil, 
to which NaHCO, @Og), Hz0 (200 ml) and MeOH 
(150 ml) were added. This mixture was heated on a steam 
bath for 2 h, allowing the MeGH to evaporate slowly. The 
resulting aqueous solution was cooled in ice and the 
sodium sait of 4b crystallized as plates, (298 g). This ma- 
terial was dissolved in hot Hz0 (500 ml) and the solution 
was acidified to pH 1 with cone HCI. The resulting white 
precipitate was extracted into Et,0 and the ethereal solu- 
tion was washed with HzO, dried over anbydrous MgSO,, 
filtered and evaporated to dryness to yield 4b as a white 
solid. This material was crystallized from C& as white 
plates (24 g); m.p. 144.5-145”. v,, 3080 (3 C-H), 1725 (car- 
boxytate C=O), 1630 (pyrone C=O) cm-‘; A,, 210 nm (E 
20850), 32Onm (c 4493) (Found: C, 68.06; H, 6.27; 
&H,O, requires, C, 68.34; H, 6.37%); 7(CDCl,) -0.88 
(lH, s, COaH), 2-87 (lH, d, H-7), 3.1 (lH, d, H-S), 3.21 
(lH, s, H-3), 4.5 (lH, m, aUylic CH), 5.25 (2H, m, ahylic 
CH,), 6.31 (2H, t, OCH3,680 (2H, m, benzylic CH,), 8.35 
f3H, m, CHCH& P-15 (6H, d, protons of isopentyl methyl 
groups); m/e 316 (M”), 301, 245 (base peak). 

The acid was esterified in the presence of H,SO, to give 
ethyl 6 - ally1 - 5 - (3- methylbutoxy) - 4 - 0x0 - 4H - 1 - 
benzopyran - 2 - carboxylate 4a as a yellow oil; vmu (film) 
3080 (3 C-H), 1740 (carboxylate C==G), 1650 (pyrone 
C==O) cm-’ (Found: C, 6967; H, 7.03; C&H,,O, requires 

C, 69.75; H, 7.02%: ,r(CDCla) 2.48 (lH, d, H-7), 2.77 (lH, 
d, H-6), 3.08 (IH, s, H-3) 4.1 (lH, m, allylic CH), 5-O (2H, 
m, allytic CH,), 5.61 (2H, q, ester CH& 6.08 (2H, t, 
OCH& 6.55 (2H, m, benzylic CH,), 8.19 (3H, m, CHCHz), 
8.60 (3H, t, ester CH,), 9.02 (6H, d, protons of isopentyl 
methyl groups); m/e 344 (M’), 273 (base peak), 259, 247, 
245, 231 and 219. 
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