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SYNTHESIS OF 4-METHYL-5-METHOXYINDAN-l-ONE 
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A--PPA and FriedclCraftx qclixations of the bromo-acid (mixture) obtained by nuclear bromina- 
tion of VII furnished three isomcric bromokctonca charaaeriaad aa XII, XI and XVI. The ketones XII and 
XI on catalytic debromination afforded 6-mcthoxy-7-mcthyl.indan-l-one (III) which on catalytic hydro- 
gcnolyxis and s&sequent oxidation fumishai 4-methyl-5-mcthoxyindan-l-one (V). An unambiguous 
synthesis of this title compound (V) was also achieved using 2-methyl-3-methoxybcnzyl chloride @XIII) as 
the starting material. The change in the intensities of the K-bands of some indanone derivatives have been 
discussed in the light of bum.cssing effect. 

THE steroidal alkaloids of the jerveratrum and ceveratrum type’ possess C-nor-D- 
homo system. The growing interest in the biological properties of steroid hormones, 
in which the basic ring skeleton has been altered, has prompted the synthesis of 
hormone analogs possessing the C-nor-D-horn0 system from natural precursors.2-5 
Several methods have also been developed for the synthesis of C-nor-D-homosteroid 
ring system with the ultimate object of achieving the total synthesis of the parent 
alkaloids These synthetic studies can broadly be classified into two subgroups, 
dealing with (a) the tricyclic system69 comprising B, C and D rings and (b) the 
tetracyclicsystem’“” incorporating A, B, C and D rings. Very recently Bhattacharyya 
and his associates disclosed a different approach12 for the total synthesis of C-nor-D- 
homosteroidal compounds such as I and 1-indanone derivatives have been utilised 
for this purpose. Extension of this procedure for the synthesis of the phenol (11X3 a 
degradation product from hecogenin, appeared quite attractive and 4-methyl-5- 
methoxyindan-l-one (V) is expected to be a ,potential intermediate for this purpose. 
This paper describes two independent syntheses of V. 
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It was planned to prepare the desired indanone (V) from the isomeric ketone (III) 
according to the scheme depicted below. 

It was reported by House et al.l” that PPA cyclization of B(m-tolyl)propionic acid 
(VI) furnishes a mixture of X and XIV in 96% yield and the two isomeric ketones 
present in approximately equal amounts, were separated by careful chromatography. 
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Encouraged by this observation, the preparation of the indanone (III) through 
cyclization of B-(3-methyl4methoxyphenyl)propionic acid (VII) was attempted. 
Cyclixation of this propionic acid by the above procedure furnished the ketone (XV), 
m.p. 108“ in 67% yield and the desired ketone (III), m.p. 96” in only 11% yield. 
Evidence in favour of these structural assignments will be subsequently dealt with. 

ROAR, ’ R2-0 

=, R=Rl=R2=R3=R4=H x 9 

PII, R=OMt;R1=R2=R3=R4=H Xl , 

Pm ( R=OMt jRi=Br; R2=R3=R4=H m 9 

=, RaOMtjR1=R3=Rq~H;R2_Br m, 

m, R=OMejRi=R2:Rq=H;RJ=Br n, 

Xpm, R_OMtjRl=R2’R~=HjR4’Br 

R=R1=R2=R3=H XIP, R=Rl=R2=H 

R=OMt; Ri*BPj Ra*Rg=H m ) R=OMejR~=R2~H 

R=OMe;R1=R3=H;R2-Br XXI, R=Ohle;R~~B~~R29H 

R=OH;RI=BP;R~‘RJ’H XX, RaOMtjR1=HjR2=Br 

R-OMt; R1=R2=H;R3=Br 

The OMe group in VII is situated metu to the two possible cyclixation centres i.e., 
C, and Cg. The intramolecular acylation meta to the methoxy group is difficult and 
there are ample prece&rW4 known. The predominant formation of XV in PPA 
cyclixation of VII may be explained by the fact that the rate of cyclixation becomes 
much slower compared to that of the acid (VI) studied by House et al.” In a slow 
reaction of this type, cyclimtion takes place selectively at C, in VII which is sterically 
and probably electronically more favourable. It may be mentioned here that r-(3- 
methyl4methoxyphenyl)butyric acid cyclixes exclusively at the position paru to the 
Me group under all possible cyclization conditions. ls 

In view of the above findings, synthesis of the indanone (III) through cyclixation of 
the bromo acid (VIII) appeared a better possible methodi Bromination of the acid 
(VII) in glacial acetic acid afforded an oily material and consisted of a mixture of 
isomeric bromo acids, which provided expected elemental analyses. On careful 
chromatography over silica gel, it furnished two crystalline bromo acids : A is present 
to the extent of 6% in the mixture and melts at 131-132” and B, mp. 73-74” con- 
stitutes 70 y0 of the mixture. It may be mentioned that the procedure followed for the 
bromination of the acid (VII) always resulted in nuclear bromination in other similar 
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system 6. i’ The acid A, on PPA cyclixation, furnished a single indanone derivative 
(XII) in excellent yield. The acid B, on similar cyclixation, afforded after chromato- 
graphy two crystalline bromo indanones (XVI and XI), and these were present in the 
ratio 1:1*7. The Friedel-Crafts cyclixation of the acid B through its acid chloride 
yielded the same two indanones (XVI and XI) in the ratio 1:2. The two bromo acids 
A and B can now therefore be represented respectively by the expressions IX and 
VIII. The structures XI, XII and XVI for the bromo indanones mentioned above have 
been unambiguously established from their NMR spectra (Experimental). The alter- 
native structures* XVII and XVIII for the bromo acids (IX and VIII) respectively can 
therefore be altogether ruled out. Incidentally two a-bromo indanones (XIX and 
XX), which are the expected cyclixation products of the bromo acid (XVIII), were 
prepared from the indanones (III and XV) respectively by well established procedure. lm 
These a-bromo indanones having characteristic NMR spectra (Experimental), were 
fourul to be completely different from XI and XVI in all respects. 

The separation of the bromo acids was tedious and time consuming. Therefore the 
cyclization of the bromo acid mixture was attempted under different cyclizuion 
conditions (Experimental). Cyclization with polyphosphoric acid gave a much better 
yield of the ketonic material as compared to that of Friedel-Crafts procedure. This is 
not surprising due to the fact that during cyclixation with PPA, more reactive acylium 
ion is involved.ig During Friedel-Crafts cyclixation, a crystalline phenolic ketone was 
isolated as the alkali soluble product This phenol was characterised to be XIII as it 
has been found to be identical with the demethylated product of XI. The phenol 
(XIII) on methylation also furnished the indanone (XI). 

The two types of mechanism, namely ionic and substitution mechanisms, are 
generally accepted for FriedelCrafts acylation.” In the present case we are tempted 
to propose that the substitution mechanism as shown below is more significant for 
explaining the experimental findings The intermediate (A) leading to the product 
(XVI) is destabilized due to both steric and electronic considerations than (B) leading 
to the indanone (XI). This explains the low yield of the cyclized products and also the 
formation of the indanone (XI) in greater proportions when AlCl, is used as the 
cyclixing agent 

XEl- 

OiW+Me 

@I OMe \ &-; 
. .._*.’ 

Br 

Catalytic debromination of the indanones (XI and XII) in presence of triethylamine 
provided the desired indanone (III) in good yield Similar reductive removal of 
bromine from the bromo ketone (XVI) afforded the ketone XV. This procedure for 

l Thwe poasibilitka were pointed out by a kwncd referee 
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the removal of nuclear bromine without affecting the aubonyl group is well known2’ 
in the literature. An authentic sample of the bromo ketone (XVI) was prepared from 
the tetralone derivative (XXI) of estabhshedf2 structure. The formyl compound (XXII), 
prepared in excellent yield, on oxidation with alkaline hydrogen peroxide furnished 
an acidic material which failed to crystallize even after chromatography on silica gel. 
The crude acid on pyrolysis with lead carbonate afforded the desired bromo indanone 
(XVI) in low yield. 

The UV absorption characteristics of the isomeric bromo indanones (XI, XVI and 
XII) are quite informative. It has been shown by Braude et a1.23 that the intensity of 
the K-bands of the UV spectra of this class of compounds provides a good measure of 
coplanarity of the CO group. The change in the intensities of the K-bands of the 
ketones tabulated in Table 1, may be rationalized by considering the “buttressing 
effecP2* due to a meta substituent in the benzene ring. Convincing evidence for the 
operation of this effect has been provided through studies in the rates of racemization 
of certain optically active biphenyls. 25 Further examples showing possible buttressing 
interaction are available in other benxene,24 bipheny126 and a-tetraIone2’ derivatives. 

TABIJZ 1 

Bromo ketone 8 

XI 260 15,490 
XVI 259 10960 
XII 256 7,586 

The OMe group buttresses on the Me group and on the Br atom in XI and XVI 
respectively. The effective interference value of bromine2 4 (2.0 f: 04 A) being greater 
than that of MeZB (1.7 A), the ketone (XVX) is expected to show decreased absorption 
intensity. The dipole-dipole interaction between the Br atom and the CO group in 
XVI may also result in a slight out of plane twisting of the CO group. The very low 
absorption intensity of XII is probably due to the combined buttressing effects of the 
OMe group and the Br atom both being situated meta to the CO group. The intensities 
of the K-bands of the indanones (X, III, XIV and XV) are summarized in Table 2 and 
can be accounted for by the reasons discussed above. Although the quantitative 
aspects of the buttressing effects are diiilcult to evaluate, the general trend of the 
experimental data is quite convincing and is suggestive of the presence of this effect 
in these molecules. 
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IlldMlOll84l 8 

X” 248 13,600 
III 251 1W 
XIV” 253 1590 
XV 2% 11,670 

The indanone (III) on catalytic reduction in presence of a trace of perchloric acid 
afforded the crystalline indane (IV) in excellent yield. The synthesis of 4-methyld- 
methoxyindan-l-one (V) was then completed through chromic acid oxidation of IV. 

An unambiguous synthesis of V was achieved by the following sequence of reactions. 

Me Me Me 
0Me OMe 

2 STEPS OMe 

- 

__* 
-Y 

2-Methyl-3-methoxybenzyl chloride (XXIIIX prepared from 2chloro&titro- 
toluene, was condensed with ethyl malonate to furnish XXIV in excellent yield. This 
malonic ester derivative on alkaline hydrolysis followed by decarboxylation provided 
the propionic acid (XXV) in high yield. PPA cyclization of this acid afforded the desired 
indanone (V) in nearly quantitative yield and was found to be identical in all respects 
with the indanone (V) prepared by the route described earlier. 

EXPERIMENTAL 
All the m.ps are usorre&d. Neutral Brockman alumiaa (Merck & Co.) and silica gel for duomate 

lpapby (BDH) were used for column duomatogriphic experimenta IR spscna were lllCMUdOllkkiP 

Elmer Infra cord Model 137 in CHCl, as solvent and UV spoctn on a U&am S.P. 500epectropbotomctcr. 
NMRapectrawererecordalooVarh eewciaw Model A-60-D ioetrument, us@ CDCla ae eolvent end 
TMS es internal standard The form of signals is cxpremal aa I) = singlet, d = doublet and qu - quartet. 

B(3-A4ethybherh0xypheny~~0~n& OcLl (VII) This compound wan prepared from 3-methyl4 
mcthoxybcnzyl chloridea by malonic c8ta synthesis according to the known proadq”O m.p 98-99” 
(litM mp. 1OW). 

Polypiwsphoric acid cyclizurion of B(3-mcthyl4merhoxypheny9prop&nic acfd (VII). To well stirred 
polyphouphoric acidI (58 g) hated in no oil bath (8(r) was added W (5 s) in four equal inatalmcnts duriag 
apcriodol45minAftcrcompkteadditionthcstirringwoscontinucdatthattempfor4hrmorc.There- 
pction mixture was the0 c&u& poured into icewater d extracted with ether to fumiah 43 g (93 %) of a 
yellow solid This material was then cluamatogrqbd over alumioa (240 g), Elutioa with 10 % * 
light petrokum fumihcd 450 mg (11% of the mixture) of III, lap. 96’ in the for&-actions; UV@tOH), 
251(8 10,230) and 321 mp (8 3,202); IR 1698 an-’ (cydopuWnone); NMR 7 746 (3H, r. CH& 724(2H, 8, 
CH1), 707 (29 s, CH& 611(3H, r, OCH,), 2.78 (ZH, qu, J = 8 c/r, aromatic protons) Found C, 7496; 
H,692CI,H120n~~:C74~;H,6%0/$The~~t~~~MeOH 
and w tscrystllliatd from CHCl,-EtOAc to fumiah nice red crystal& mp. 276*(&c); UV (CHCI,), 387 mp 
(8 25,370). Found: C, 57.42; H, 482; N, 15-78. CI,HI,O,NI requires: C, 57.30; H, 4-53: N, 15-72’%j. Tbc 
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latter fractiona of the above chromatography furnished 2.9 g (67 % of the mixture) of XV, mp. 108”; UV 
(EtOH), 256 (8 11,670) and 316 mp (8 5,379); IR 1692 cm-’ (cyclopentenont). Found C, 75.26; H, Fl2 
C1 ,H, *O, requires : C, 7498 ; H, 6*86x]. The 2&dinitrophenylhydrazont separated from MeOH and was 
recrystallized born CHCI,, m.p. 281’ (dec); UV(CHCls), 395 m)r (a 30,970). [Found C, 57.49: H, 467; N, 
15.81. CI,H,sO,N, requirea: C, 57.30; H, 4.53; N, 15*720/,]. 

Bromin~~bn qf fb&nethyl4methoxyphenyl)propionk acid (VII); formation of M6&omo-J-methyl4 

methox~phen~l)propiodc acid (Ix) and W5_bromo_3meuSylQmethoxyphn?yIlpropionic acid (VIII). 
To a soln of VII (4.8 g) in glacial AcOH (72 mll, a soln of Br,(4*7 8) in glacial AgOH (30 ml) was added 

kept at room ttmp for 1 hr and then at 50” for 30 hr. Tbe reaction mixture was then diluted with water and 
extracted with ether. The organic layer was washed with water, dried (Na,SO,) and evaporated The residue 

was distilled at 180-18S*fi4 mm to furnish 6 g (89 %j of a highly viscous oil. A middle cut was analysed 
F_oundC,48.26;H,4.82C,,H,sOIBrnquires:C,48.35;H,4*76O/d.~materialMtlidifiedonatandia& 
mp. SW which was chromatograpbed over silica gel (150 g), Elution with 5 % ether-light petroleum 
furnished 3@ mg (6%) of IX, in the forefractions which on two recrystallizations ftom light petroleum 
furnished tht~~~~t~rn.p. 131-132: EFoundC4&11; H.450. CllH1s03 Br requires: C,Js-35; 
H, 4*76x]. The latter fractions of the above chromatography fumiahed 3.5 g (7OyJ of VIII which on two 
recrystallizations from li@ petroleum furnished the analytical material, mp. 7374”. [Found C 4853; H, 
545. C,,H,sOs& requims: C, 48.35; H, 4.760/,-j. Since tbc separation of tbe acids were diflicult and time 
consuming, experiments were performed sometimes with the oily bromo acid mixture. 

4-Bromo-6-methoxy-7-methyllndan-l~ne (XII) A mixture of IX (45 mg) and polyphosphoric acidI (log) 
was heated on a bee flame tin homogencaus reaction mixture wan attained This was heated on a steam bath 
for 30 min, then cooled, decomposed with ice-water and extracted with ether. The ethereal soln was washed 
with 2 % KOH aq, dried (NasSOI) and evaporated to furnish a yellow material which on one rtcrystalliol- 
tion from light ptroleum furnished 30 mg (71%) of XII, m.p. W-160”; UV(EtOH), 256 (8 7.586) and 
327 mp (a 4,074); IR 1713 cm-’ (cyclopentenone); NMR z 7.52 (3H, s, CHs), 7.22 (2H, s, CH,), 7.14 (ZH, s, 
CH,), 6*11(3H, s, OMe), 2.83 (lH, s, aromatic proton). [Found: C 5190; H, 444. C, ,H, ,O,Br requires: 
C. 51.76; H, 4.31 %I. The 2,4dinitrophenylhydraz.one separated from MeOH and was recrystalbzed from 
CHCls, m.p. 2970 (dec). UV(CHCls), 388 my (e 27,170). [Found C, 47.15; H, 3.61; N, 1268. C,,HrsN*OsBr 
requires: C, 46.89; H, 3.21; N. 12*87%j. 

Polyphosphoric acid cyclkwtfon of &(5-bromo+methyl4wtethoxypheny~propion& acid (VIII) 
A mixture of VIII (500 mg) and polyphosphoric acids9 (38 g) was heated on a steam bath for 1 hr. The 

reaction mixture was tbm cooled, decomposed with ice-water and extracted with ether. The orgaaic layer 
was washed with 2 Y0 KOH aq, dried (NalSO,) and evaporated. The r*lidue was tvaporatively distilled at 
125”/@4 mm to furnish an oil which soon solidified to furnish 370 mg (79%) of a pale yellow solid, m.p. 
6%7S”. This material was c~to~ph~ over alumina (15 g). Elution with 10 % benzene-light petroleum 
furnished 200 mg (59 % of the mixture) of XI which on one recrystallization from light petroleum furnished 
the analytical material, m.p. Scrsl’,; UV(EtOH), 260 (8 15.490) and 304 rnp (8 3,715); IR 1710 cm-’ (cycle- 
pcntenont); NMR z 7-44 (39 a, CHs), 7-22 (ZH, s CH& 704 (2H, s, CH& 6.15 (3H, s, OCH,), 265 (Hi, 
s, aromatic proton). [Found C, 53.35; H, 472 C,,HI,OIBr requires: C, 51.76; H. 4~31x1. Tht 2,4+lini- 
trophtnylhydrazone separated from MeOH and was recrystallized from CHCI,, mp. 271” (dec). UV 
(CHCl& 338mp(s31370). [FoundC,4675; H, 333; N, 12.79. C,7HtsN10sBrrcquires:C.4689;Y~21; 
N,12*87~~.Elutionofthccolumnwith50~benztne_lightpttrolaumfuraisbcdlU)mg(35~ofthtmixtun) 
of XVI which on out recrystallization from light petroleum furnished the analytical sample, m.p. 110-l 1 lo ; 
UV(EtOH), 259 (8 10,960) and 307 rnlr (8 3,467); IR 1711 cn-’ (cyclopentenont); NMR z 7.57 (3H, s, CH,), 
7.19 (29 s, C&X 707 (ZY s CH& 6.13 (3Y s, OMe), 2-72 (IH, a aromatic proton). pound C, 51.73; H, 
461. C1,H,,OIBr requires: C 51.76; H, 4.31x]. The 2J-dinitrophenylhydrazont separatd from MeOH 
and was recrystallii from CHCI, mp. 2& (dec); UV (CHCI,), 388 mp (8 27,180). [Found C 4693; H, 
3.62; N, 12.71. C1,H,,NIO,Br requires: C, 46.89; H, 3.21; N, 12*870/,]. 

Friedel-Crqfts cyclization ~~5-bromo-3-methyl4mcthoxypholyl)propio add (VIII) 
(A) In tetrachloroethane soluent. A mixture of VIII (3 g) and PCI, (3 g) was heated on a acam bath for 

30 min, then diluted with dry benzute (20 ml) and tht &mzene was slowly distilled off to remove I’OCl,. Tht 
crude acid chloride was dissolved in dry tetrachloroethane (5 ml) and was added to an ice cold stirred 
suspension of AICls (8 g) in dry tetrachloroethant (50 ml) The reaction mixture was allowed to stand at 
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roomtcmpfor14hrondtbendscomposcdwithiawater(l50ml)~dHC1(15mljThismsthena~ 
with ether, the organic layer was washed with NaHCOs, dried (NasSO,) and evaporated. The residue was 
evaporativcdy diet&d at l2fPp4 mm to furnish a pale yeIlow oil which solid&d to give 850 mg (30 %) of a 
pale ydlow solid. mp. 60-7r. This material was chromatographed over ahlmina (51 gj Elution with 10% 
-light petroleum hrmi&ed 450 mg (53 % of the mixture) of XI, mp. 80-W and eiution with 50 % 
benzene-light petroleum furnished 125 mg (28% of the mixture of XVI, m.p. 110-l 11”. These two ketones 
were identical in all respects with the ketones previously prepared 

(I#) In ntrrobeureue soloear The crude acid chloride prepared from VIII (1.3 9) and PC& (1 g) was dissolved 
in dry nitrobcnxem (10 ml) aud added slowIy to an ice cold soln of anhyd AK& (2 g) in dry nitrobenxene 
(20 mlj The reaction mixture was allowed to stand at tlu room temp for 20 hr. then decomposed and steam 
distilled Tk solid residue was dissolved in ether, washed with NaHCOs soln and then extracted repeatedly 
with 4 % KOH aq. The neutral soln on evaporation furnished 380 mg of a pale yellow oil. The 4 % KOH 
extract on acidi8cation followed by ether extraction furnished a grey coloured solid material which on 
sub&nation at 13tPp4 mm furnished 300 mg of a colourlees compound This material on repeated m 
cryntuBixatio~ from MeOH furnished a pure sample of XIII, mp. 188-189”. [Found C, WOO; H, 4+l2. 
C,,&OsBr requirea : C. 4981; H, 3.76 YJ. This phenolic material (300 mg) was dissolved in a soln of NaOH 
(150 mg) in water (5 ml) and was methylated with MesSO. (@4 ml) by stirring at room temp for 2 hr. The re 
action mixture was then extracted with ether to furnish a neutral oil (1 IO mgl The. alkaline soln on acidifica- 
tion furnished 170 mg of unreacted phenolic material. This material was again methylated by refluxing in 
acetone (10 ml) for 6 hr with anhyd K&O, (500 mg) and Mel (1 mlj The reaction mixture was diluted with 
water, extracted with ether and the ethereal soln was washed with 4 % KOH aq. The neutral ethereal soln 
on evaporation furnished 170 mg of a pale yellow oil The total neutral materials were mixed up and 
evaporatively distilled at 12tPp4 mm to furnish 560 mg (46 %) of the cyclixed product 

Cyclizarlon ojrhe bromo acid mixture (VIII and IX) 
(A) By polyphosphoric acid method. To polyphonphoric acid” (65 g) the oily bromo acid mixture(VII1 and 

IX) (4.6 g) was added and the mixture was warmed on a steam bath for 15 hr. The brown reaction mixture 
was cooled, decomposed with ice-water and the brown oil that separated was extracted with ether. The 
ethereal soln on evaporation and the residue on evaporation distillation at 1 lO”/O~ mm furnished 2.25 g 
(52 %) of a pale yellow oil which readily solid&d. This material (1.5 9) was chromatographed over alumina 
(60 gj Elution with 10% benxen*light petroleum furnished 3B mg (1.7 % of the mixture) of XII, m.p. 15% 
1fW in the forefractions. The latter fractions from the above chromatography hunished 760 mg (51% of the 
mixture) of XI, mp. 80-81’. Elution with 50 % benzene-light petroleum furnished 370 mg (25 % of the mix- 
ture) of XVI, m.p. 110-l 11”. These three ketones were identical in all respects with the ketones previously 
prepared. 

(B) By Friedel-Crafis method. The crude acid chloride prepared from the oily bromo acid mixture (VIII 
and IX ; 5 g) and PC& (4.2 g) was dissolved in dry nitrobenxene (20 ml) and added slowly to an ice cold soln 
of anhyd AlCls (8.2 g) in dry nitrobenzene (100 ml). The reaction mixture was allowed to stand at room temp 
for 60 hr, then decomposed and steam distilled The solid residue was dissolved in ether, washed with 
NaHCOsaq and then extracted repeatedly with 2% KOHaq. The neutral ethereal sohr on evaporation 
furnished MO mg of a pale yellow oil The 2 % KOH extract on acidilication followed by ether extraction 
furnished 3 g of XIII (impure), mp. 140-165”. The crude phenolic material (2.5 g) was dissolved in a soln 
of NaOH (1 g) in water (10 ml) and was methylated with MelSOd (2 ml j Further quantity of NaOH (18) 
and Me,SO, (2 ml) was added and the mixture was heated at the steam bath for 45 min. cooled and ex- 
tracted with ether. Large amounts of tarry material separated and the e&real soln was evaporated to 
furnish 1 g of pale yellow oil which was mixed up with neutral material produced directly in Friedel-Crafts 
cyclixation. The total material (l-5 g, 33 %) was chromatogmphed over alumina (45 gj Elution with 10 % 
benxene-light petroleum furnished 50 mg (3.3 % of the mixture) of XII, m.p. 15%16CP in the fore&actions. 
The latter fractions of the above chromatography huniahed 820 mg (55 % of the mixture) of XI, m.p. W-81’. 
Elution with 50% benzne-light petroleum furnished 230 mg (17% of the mixture) of XVI, m.p.ll&lll”. 
These three ketoneu were identical in all respects with ketones previously prepa&. 

Prcpar&n of an uutheutic sample @ 5-brumo-6hpfroxy-7-mer~yl&sdou-l-oae (XIII). A mixture of XI 
(200 mg) and 48% HBr (5 ml) was refluxed for 35 min The solid material thus obtainal was filtered, dried and 
sublimed at 125’/03 mm. This material on two raxyatallizations from MeOH fumished 150 mg (80y0) of 
the pure material XIII, mp. 1881W. identical in all mepects with the ketone previously prepared. 
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CMerhoxp7-merhyli&&one (III) 

(A) BY eotolytic dcbranfncrtbn d XI. A soin of Xl (3.5 g) in 95 % EtOH (70 ml) WM hydrogenated over 
10 % Pd-C (250 mg) in presence of Et8N (2 ml) at room temp and atmo pras After the absorption of the 
theoretical quantity of H8 (314 ml), the ataly8t wa8 filtered 06, solvent evaporated, the residue WM taken 
up in ether and wa8hed with 5 % HCl. The 8olvent wa8 evaporated to fur&h 2-4 g (100 “/.) of solid material 
which wa8 recry8tallizd from light petroleum to fur&h the pure material, m.p. 96’. identical in alI nspects 
with III, obtained before by the polyphosphoric acid cydization of VIL 

(B) BycurdytictfehMdono/XlI. AsolnofXII(100mg)in95% EtOH(lOml)wa8 hydrogenatedover 
10% Pd-C (10 me) at room temp and atmo press in ptwence of Et8N (1 drop). The theoretical amout of 
H,(9ml)w~absorbcdin2mia~ereactionmixturewasthcnworkodup~bdorctofutnish65mg(1000/,) 
of the pure materiaI, m.p. 96’. identical in all respect8 with III described before 

2-Bromo-&merhoxv_7-nlethyl&l&m-l-ofle (XIX) 
ToasolnofHI(05g)indryctbcr(50ml)wasaddedaaolnofBr,(~SSg)inctber(30ml)atl~,with 

8tirring, each drop being added after the decolomization of the previous drop. After compkte addition the 
ethereal soln WM washed with NaHCO,aq, dried (Na,SO,) and evaporated. The residue on 3 recry8talliza- 
tion8 thorn light petroleum furnished the pure material (05 g 68 %), m.p. 1OP ; UV(EtOH), 221 (e 17.380), 
260 (a 9,550) and 335 mu (a 2,8&)); IR 1710 cm-’ (cyclopentenone); NMR T 744 (3% 8, Me), 645 (2H, qy 
J = 7.2 and 4.0 c/8, CH,), 610 (3H, 8, OMe), 5.32 (lH, qu, I = 7.2 c/h CHBr), 2.75 (ZH, 8, ring protons). 
[FoundC,51.52;H,4.56.C11H1IO,Brrcquirrs:C,51.76;H,4.31~J. 

dhfethoxy-5-methyWon-l-one (XV) 
Bycaralyticdebrominatioono/XVI. AaoInofXVI(3~2g)in95%EtOH(7OmI)washydrogenatedover 10% 

W-C (250 mg) at room temp and atmo pie88 in presence of Et8N (1.7 ml). The theoretical amount of H, 
(31OmI) wa8ab8orbedin4Omin. The reaction mixture wa8 then worked upa before tofurniah2~2g(l00%) 
of the debrominated compound, m.p. lW, identical in all respect8 with XV obtained before by the poly- 
phcmphoric acid cyclization of VII. 

2-Bromobmethoxy-5-methylindan-l-one (XX) 
A soln of XV (1 g) in dry ether (80 ml) wa8 brominated by using a soln of Brl (095 g) in dry ether (30 ml) 

following the same experimental procedure a8 in the preparation of XlX. The crude materiaI on three 
recryatallizationa from light petrokum furnished the pure material (@8 g, 540/.x m.p. 83*,; UV(EtOH), 219 
(e 19,050), 266 (e 12,300) and 325 mp (8 5,623); IR 1705 cm-’ (cyclopentenone); NMR t 76g (3H, 8, Me), 
644 (2H, qu, I = 7.2 and 44 c/s, CH& 610 (39 8, OMc), 5.32 (lH, qu, I = 7.2 c/s, CHBr), 2.75 (2H, 8, 
ring protons) [Found C, 51.29; I-i, 4.31. C,,H,,O,Br requires: C, 51.76; H, 4,31x]. 

Repmotion of an au&u& s~lple of 7-bromobmethoxy-5-me~hylindan-l-one (XVI) 
2-FonnuCgbromo-7jncthoxydmcthybl-tmolonr (XXII), To dry NaOMc prepamd from Na (170 mg) 

and MeOH (10 ml) euspended in dry benzene wa8 added ethyl formate (550 mg) followed by the addition of 
authentic sam& of XXIz2 (1 g) with stirring under N,. The stirring was continued for 4 hr more and then 
left overnight. The reaction mixture wa8 then duxmpowd with ice-water, the aqueous layer separated and 
the organic layer was extracted with 5 % NaOHaq. The combined alkaline aoln was aciditicd and extracted 
with ether to furnish tbe solid derivative which on one recrystallization from light petroleum furnished 
800 ng(72%), ofXXI1 m.p. 116-117”. [Found C, 5268; H,4.42. C,,H,,O,Br requires: C, 52.52; H, 431 %I. 

7-Bro&methoxy-5-methylindan-l-olu (XVI) 
To an ice cold soln of XXII (800 mg) in 10 % NaOH (94 ml) and MeOH (70 ml) wa8 added 30 % Hz08 

(30 ml) After 20 min a fresh lot of 10% NaOH (94 ml) and 30% H,Oz (60 ml) wa8 added and the mixture wa8 
allowed to stand overnight. Next day the reaction mixture wa8 acid&d and extracted with ether to furnish 
500 mg of an oil which W’M chromatographed over silica geI (30 g). Elution with 10 % ether-light petroleum 
furnished 300 mg of colourlea8 vi8cou8 oil, IR 1712 cm-’ (saturated acid). This material could not be 
aotidifiad by keeping in the freeze with solvents even after 8 month8 and wa8 directly pyrolyzed by heating 
with PbCO, (1 g) under nitrogen at 230-310”. The yellow oil that was obtained readily 8olidiBed which on 
one retion from light petroleum furnished 35 mg (5 YJ of XVI, mp. 110-l 11’. lld8 ketone war 
identical in all respeas with the ketone previously de8cribed. 
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