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Abstract-A conversion of dimethylbenzo[d]suberone prepared from 5-chlorovalericiatadbutenolide, a
precursor of tavacpallescencine, was described.

Recently Ho and Linn [1] reported on the synthesis[6] in toluene. EsteVI of the a,B-unsaturated acid
of butenolide YIl') and its conversion into a ses- was obtained in 90%ield. In theabsence of benzoic
guiterpene tavacpallescencin&/Il{ ) by reduction acid the yield of ester attainesl3%.. The congrsion
with diisobutylaluminum hydride. In this study a of dimethylbenzosuberone/J into esterVI did not
complete synthesis of tavacpallescencimll() was occur sufficiently well in the presence of cinnamic
performed for the first time. Irconnection with our acid.
research on terpenoids we attempted to develop an

alternative synthesis of butenolid&/I[) as a pre- Me Me O
cursor in the course otomplete synthesis of com-
poundVIll . Here we report ouletails of thisstudy.

Friedel-Krafts alkylation ofp-xylene with 5-chloro- COOH
valeric acid in the presence of aluminum chloride e Me
furnished acidl in 94% yield. The latter wasub- I I
jected to cyclization by treating with polyphosphoric
acid to obtain ketond in 80% yield. Theketone was l
converted into olefifll in 73% yield by heating with Me Me

2,4-pentanediol ang-tolyenesulfonic acid in toluene
[2]. The treating of olefinlll with manganese(lll) O OAc
acetate dihydrate [3] and catalytic quantity of potass

M

ium bromide in acetic acid provided mixture of M
acetatelV stereoisomers in 50% vyield (according to 1\9 HIe
'H NMR data). Afteralkaline hydrolysis followed by

hydrogenation and oxidation with Jones’ reagent [4] l

dimethylbenzosuberone V] was obtained with

a

spectral characteristics identical to those published Me Me
[1]. Thus the sequence of transformation performe
provides an alternative route for the preparation o o — @(D‘CHCOOB
benzosuberoneV).
- . . . Me Me
Allyl oxidation of olefin Il with Collins' reagent A% A1

[5] or with a mixture CrQ-3,5-dimethylpyrazole did
not provide thea,p-unsaturated ketone in sufficient l
yield. Therefore our preliminarplan to hydrogenate Me Me

the o,B-unsaturated ketone to obtain benzosuberone 0 0] 0o
(V) was impossible. The benzosuberong (vas sub- .
jected to Wittig reaction (instead of EmmaoiWgods- -

fort condensation) by heating with ethoxycarbonyl-
methylenetriphenylphosphorane PECHCOOEL) 1\\/,1;311 Me
in the presence of catalytic quantity of benzoic acid vl
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We tested several procedures for oxidative cycliz{COOH), 1712 (CO). Acid | was subjected to cycliz-
ation of esteVl. The desired result was obtained byation without further purification.
heating esteiVl with selenium(lVV) oxide and acetic
acid [1]. Butenolide ¥11 ) was obtained in 70% yield
as a solid with spectral characteristics consistent wit
the published datd1].; however in [1] was not
published whether compoundl was solid orliquid.

Since butenolide \(Il') was transformed into tavac- . .
pallescencine \(Ill ) our alternative procedure for SCdium hydrogen carbonate and witiater. After the
preparation of butenolideV(l) is a part of the common workup we isolated oily substance that was

, _ (80%) ofketonell, bp 125128C (1 mm Hg).Mass
It may be stated in conclusion that we havespectrumm/z188 M]*. 'H NMR spectrumy, ppm:
developed an alternative route for the synthesis 0§ 89 s (2H,aromatic protons)2.58-2.61 m (2H, H)

butenolide VIl). Also a simple preparation method and 2.31 s (6H, 2 Ck+Ph). Found, %: C 82.33; H
was found for dimethylbenzosuberoné)(and itwas g 77 H,,0. Calculated, %: B32.93; H 8.57.

shown that Wittig reaction was as suitable to the

To polyphosphoric acid13.5 g) heated to 78C
yvas added4.04 g of acid I, and the mixture was
stirred for 2 h at thesame temerature. Then the
reaction products were extracted witkther, the
extract was washed with 10% water solution of

synthesis of conjugated estett as EmmonsWods- 3',6'-Dimethyl-1,2-benzo-1,3-cycloheptadiene
fort condensation. The yields of the most compound$!!l). A solution of ketonell (1.52 g),2,4-pentane-
described in this report are fairlyvell. diol (3.33 g), andp-toluenesulfonic acid (45 mg) in
75 ml of anhydrous toluene was boiled in a device
EXPERIMENTAL equipped with a Dean-Stark trap for 48 h. The dark-

yellow solution obtained was washed with 5% water

IR spectra were recorded on spectrometer Nicole$olution of sodium hydrogen carbonate. After the
FT, and 1H NMR Spectra were reglstered on Common.WOI‘kup an O|Iy prOdUCt was Obta|ned that
spectrometer Bruker (300 MHzrom solutions in Was subjected to chromatography (eluent hexane).
CDCl;. Mass spectra were measured on Kratus M$Iefin Ill was separated in amoudt03 g (73%).
25RFA instrument, and chromatograms wetstain- ~ Mass spectrumm/z 172 M]". IR spectrum, cm:
ed on gas chromatograph Hewlett-Packard 5893605 (C=C). "H NMR spectrum,3, ppm: 7.14
Quadrupolar 5972, series S. Tawlumn chromato- 6.-91 m (2H,aromatic protons)6.67-6.42 m (1H,
graphy was applied silica gel Merck 60, -@BO Vinyl proton), 2.922.83 m (2H, H), 2.50-2.35 m
mesh, 60A, TLC plates were covered with silica gel (5H, CHs-Ph and CH-C=C), 2.32 s (3H, CH-Ph).
60F,s, layer thickness0.02 mm, spots visualized Found, %: C 91.08; F9.58. G3H;e Calculated, %:
under UV light. Microanalyses were carried out in 90.64; H 9.36.

the Chemical Department ofVIC. 3',6'-Dimethyl-1,2-benzo-1, 3-cycloheptadien-5-

3',6'-Dimethyl-1,2-benzocyclohepten-3-one(ll). Yl acetate (IV). To a solution of1.18 g of manga-
To a suspension of7.79 g of freshly sublimed nese(lll) acetate dihydrate in 15 ml of acetic acid
aluminum chloride in 20 ml of anhydrous xylene heated to 78C was addedl.01 g of olefin Ill - and
cooled to 15C was addedt.01 g of 5-chlorovaleric 55 Mg of potassiunbromide. The mixtureobtained
acid. The mixture was stirred for 2h at°t5and then Was heated to 7T for 6 h, and the reaction products
heated to 82C for 1h. To the reaction mixture cooled Were extracted intachloroform. After thecommon
to 15°C was added dropwise 10 ml obncn. HCI and workup we obtained brown oily substance that was
water. Reaction products were extracted into chloro-subjected to chromatography (eluent hexaatieyl
form, theextract was several times treated with 10%€ther, 8:2) toisolate 682 mg of oily acetaté¢vV
water solution of sodium hydroxide, thalkaline (50%).Mass spectrumm/z 230 M]". IR spectrum,
water solution was acidified bgoncn.HCI, andacid ~ ¢m™: 1735(CO). *H NMR spectrum3, ppm: 6.99 d
| was extracted intachloroform. Thesolution was (2H, aromaticprotons,J 9 Hz), 6.73-6.69 d.d (1H,
diluted with water, theproducts were extracted with vinyl proton,J; 4 12;J; 1.7 Hz), 5.955.91 d.d (1H,
ether, theextract was washed wittNaCl solution, vinyl proton,J, ;3 12; J, 5 4 Hz), 5.825.78 d.t (1H,
dried with MgSQ, and evaporated in a vacuum. HCOAC, Js5 4 4 Hz, J5 4. ?7), 2.632.88 m (4H),
We obtained5.65 g (94%) ofacid I, thick yellow 2.34 s (3H, MePh), 2.32 s (3H, MePh), 2.12 s
substance. Mass spectrumm/z 206 M]*, 119 (3H, OAc). Found, %: C78.63; H 8.08. GsH,¢O,.
[M-CH,COOH]". IR spectrum, cnt: 3000-2000 Calculated, %: C78.23; H 7.88.
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3',6'-Dimethyl-1,2-benzo-1,3-cyclohepten-5-one 1,4-Me), 1.32 m (3HMeCH,O, J 7 Hz). Found, %:
(benzosuberone)(V). To a 5% solution of sodium C 79.437; H8.78. C/H,,0,. Calculated, %: C
hydroxide in methanol_(18 ml) was_added 305 g 0f79.03; H 8.58.
acetate IV), and the mixture was stirred for 24 h at 6,9-Dimethyl-4,5, 10, 10a-tetrahydro-2i-benzo-

room temperature. After theommon workup we
obtained an unsaturated alcohol (268@). IR spec- [>:6lcyclohepta[l,2-bJfuran-2-one (VIl). To a

trum: 3384 cmi' (OH). The solution of the alcohol Selution of 202 mg of etheW! in 10 ml of glacial

230 mg) in ethanol (12 ml) was subjected to hydro-2C€tic acid was added 99 mg of selenium(b&ide,
éenatio?l) (I)n PtQ (59 (mg). ,)Avgatural{te{j alcohol v>\//as and the mixture was boiled for 6 h. After the standard

obtained (202 mg90%). Mass spectrumm/z 190 workup we obtained yellow oily compound that was

[M]*, 172 M-H,O]" . IR spectrum: 3360 cii(OH). subjected to chromatography (eluent hexateyl
acetate, 3:7) to isolate 131 mg (70%) of butenolide

To the solution of the saturated alcohol obtaineok\/” ), mp 138141°C (from ether). Mass spectrum,
(202 mg) in 20 ml of acetone cooled t¢® was m/z 228 M]*. IR spectrum: 1760 cm (CO).
added 1 ml of Jonégeagent, and the mixture was 4 NMR spectrum,5, ppm: 6.98br.s (2H,aromatic
stirred for 14 h at @C. After the standard workup protons), 5.76 s (1Hvinyl proton), 4.664.77 m (1H),
followed by chromatographic purification (eluent 3 29 3 35 d.d (1H,J 3.6, 14Hz), 3.06-3.18 m (2H),
hexaneethyl ether, 4:6) benzosuberoneV) was 5702 91 m (3H), 2.792.83 m (1H), 2.552.64 m
obtained (224 mg90%). Mass spectrumm/z 188 114y 2 36 s (3H), 2.31 s (3H, 6,9-Me). Found, %:

[M]+ IR SpeCtrum: 1701 Cﬁjl (CO) 1H NMR Spec- C 79.32: H7.26 H..O.,. Calculated. %: (78.92:
trum, 8, ppm: 7.06 S(1H) and7.01 s (LH,aromatic 1 7 oa $sH160,- Calculated, %: &78.92;

protons), 2.852.89 s (4H), 2.552.61 m (4H),
2.35 s (6H, 2CH-Ph). Found, %: C 83.33; 18.77.
C,3H0. Calculated, %: C82.93; H 8.57. REFERENCES
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