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Abstract - It is shown that benzocyclobutenols I are excellent starting materials for the obtention - 

of polycyclic aromatic ketones. Thus under basic conditions they lead to benzocyclene- 

dione mono ketals which may be hydrolyzed into the corresponding benzocyclenediones. 

Under acidic conditions, a transposition takes place leading to indanone derivatives. 

The mechanism of this transposition is discussed. 

In a previous publication* we reported that benzocyclobutenols 1. sre easily obtained by 

arynic condensation of 1,2-diketone monoketal enolates (Scheme 1). 

1) Complex Base 

2) Hydrolysis 

Scheme 1 

Besides their potential pharmacologicel interest 
2a alcohols I are excellent starting 

materials for synthesizing a number of polycyclic aromatic derivatives. % 
We briefly evoked such 

syntheses in s short cowunication, 3 
In the present publication we wish to give mare details concar- 

ning such transformations and the chemical properties of i. 

RESULTS AND DISCUSSION 

Synthesis of benzocyclene 1,2-diones 

Though Iarge BS well as medium ring diketoncs 2 constitute interesting starting materials, 

they have rarely been synthesized. Indeed they can be obtained only by low overall yield, multistep 

reactions. 
4 

On the orther hand, it is rell established’ that under appropriate conditions, bentocy- 

clobutenols are easily transposed into the corresponding bensocycleoones. So synthesis of 3 accor- 

ding to Scheme 2 had to be considered. 

127 
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i e-i 

STEP I 

0 od- 
. . STEP 2 

I) NaNH2-HMPA *’ Method A HCl 4N, THP, 
2S°C reflux for 28. &c, 2e 

2) H20 Method B lIZSO 36N, 

Si02, 
cH2c12 

2 o-i for zg-i 3 :I.c.e,x-i 

e 03 0 :O’ 
” 

Scheme 2 

The results of the reactions performed are gathered in Table I. 

Starting alcohol 1 Step I I step 2 

n R t, h 2 yield X 1 Method t, h 3% En01 form X 

I 

a 2 CH3 
0.5 83 I A 4 75 

b 2 (CH2)2 0.5 90 
I 

c 3 CH3 
0.5 96 

I 
A 3 78 

d 3 (CH2)2 0.1 80 
I 

e 4 CH3 
0.16 58 

I * 5.5 91 

f 4 KH2)2 0.5 90 I 
g 5 (CH2)2 0.75 82 

I 
B 0.75 82 

h 7 KH2)2 1.5 88 
I B 0.1 68 12a 

i 8 KHZ) 2 0.75 74 
I 

B 0.1 59 2Sa 

a Ratio detenninetion by ‘H NMR Table I 

While bane opening of the four membered ring presented no difficulties, the 8ame did not 

hold true for the ketal hydrolysis. 

Indeed the reactivity of the ketal group was lowered by the presence of the electron- 

withdrawing keto group. Thus whatever the nature of R was, HCl in acetone at room temperature6 was 

inefficient. With R _ Me, moderate yields of 2 were obtained with He3SiC1-NaI in M&N.’ On the other 

hand, ethylene ketals did not react with PdC12(MeCN)2 in acetone.8 

Finally we found that diwthyl ketals could be conveniently hydrolyzed by HCl 4N in 

refluxed THF. Ethylene ketals were successfully hydrolyzed by concentrated H2S04 adsorbed on silica, 

a modification of the method used by Conia et al. 9 

In some cases (zh, 31) diketones were obtained as an equilibrated mixture of the keto - 

and enol forms. Both are very eensitive to oxidation and must be rapidly used or stored, preferen- 

tially at low temperature under strictly inert atmosphere. 

Note that the obtention of ?a (n - 2) in three steps with an overall average yield of 40 % 

compares very favorably with the five step synthesis of Ebine et al. 
4 vho obtained the same diketone 

with 14 X yield. 

Synthesis of indanone derivatives 

Indanone derivatives are widespread compounds in organic chemistry. 10 Interestingly forma- 

tion of such compounds must be expected from alcohols 1 under acidic conditions. Indeed it is well 

known that potential cyclobutyl methylene carbonium structures, very rapidly transpose into five 

membered ringe. II Taking this potentiality into account, we studied this transformation by performing 

reactions in anhydrous and aqueoue acidic conditions. 
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ThaRbpobtion 04 I unden anhyd~toub condition6 - 

Me.,SiCl in MeCN or BF3.0Et2 in CH2C12 converted alcohols 1 (R = Me, R.R - (CH2)2) into 

4 or 2 (Scheme 3). These fast reactions are highly stereoselective as may be Seen from the results - 

reported in Table II. 

Starting alcohol I - 
n W, OHI 

Method C Me3SiC1, MeCN 
RT 

Method D BF3.0Et2. CH2Cl2 
l &$ ozi&-j+q 

0--5--C + RT H ” 

Scheme 3 

R Method Indanone derivative X 

4 (H, 0CH3) or 2 (H, OCH2CH20Hl 

a 2 

C 3 

e 4 

b 2 

d 3 

f 4 

g 5 

h 7 

i a 

(cis) 

(cis) 

(cis) 

(cir) 

(cis) 

(cis) 

(trans) 

(trann) 

(trans) 

M3 

cH3 

81 (cis) 

61 (4s) 
5 (trans) 

62 (trans) 

alnstantaneous reaction 
b 

Complete reaction after varming to room temperature 

Table II 

60 (cis) 

78 (cis) 

76 (transl 

79 (cis) 

74 (cia) 

54 (cis) 
33 (trans) 

The stereochemistry of 4 and 5 was correlated to the rtereochemistry of - 

alcohols 6 the structural determination of which will be described elsewhere. 

Thus ba.c cis and ie trans were obtained from the corresponding alcohol 

under phase transfer catalysis conditions (Scheme 4). 

the corresponding 

by alkylation 

+ 
HeI, n-Bu4NBr- 

CH Cl 2 2, 50 X eq. NaOH 

Scheme 4 

On the other hand Ab.d,g,h,i cis were transformed into the corresponding alcohols 6 

(Scheme 5) : the crude mesylatee obtained from these alcohols 5 were converted into the correspon- 

ding iodo derivatives which afforded after olefine elimination the keto alcohols b,d.g,h,i cis. 

0 0 
1) MeS02Cl/Pyr. llg. 002 or 

2) NeI, DMF Zn, BuOH 

c 

Scheme 5 
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Finally for 5f trans the stereochemistry was determined by X ray diffraction of a deriva- - 

tive. 
12 

The stereochemistry of these reactions may be explained by the intervention of tvo mecha- 

nisms which ratio depends on the structure of I. - 

One of the mechanisms has 8 real carbocation as intermediate. Thus the ratio of the two 

isomers must be governed by the relative activations energies corresponding to the ring closure on 

one or the other of the cation faces. 

The second mechanism is a concerted one vith breaking of the carbon-oxygen bond of the 

alkoxide leaving group antiperiplanar to the migrating carbon-carbon bond. 

Taking into accounts of the results given in the literature concerning this kind of 

transposition, it may be suggested that the formation of only one isomer could be due to a transpo- 

sition with participation. On the contrary the formation of two compounds could be due to interven- 

tion, at least in part, of an actual cation. 

~JWlbpObtiion 06 1 undrden aqueoub condidonb - 

Alcohols I with R = Me were easily hydrolyzed by dilute HCl leading to 6 (Table III). - - 

The ethylene ketals I (R,R - - (CH2)2) were more difficult to hydrolyze and necessitated the use of 

HCl 12N in acetone. In all cases yields were good to excellent. 

Method E dil. HCl/MeOH 
RT 

l 

Method F cont. HClIecetone 
RT H 

Starting alcohol J_ R Method t. h 6 X W, OH) - 

n (H,OH) 

* 2 (cis) 

C 3 (cis) 

e 4 (cis) 

f 4 (cis) 

f 4 (cis) 

f 4 (cis) 

g 5 (trans) 

h 7 (trans) 

i 8 (trans) 

CH3 
E inst. 87 (cis) 

CH3 
E inst. 80 (cis) 

CR3 
E inst. 76 (cis) 

(CH2)2 
F I 33 (cis) ; 20 (transIa 

fCH2)2 
F + 1 ml H20 I 50 (cis) ; 27 (trans)b 

fCH2)2 F + 5 ml H20 72 75 (cisjb 

KHZ) 2 F 3 70 (cis)’ 

(CH2J2 F 3 80 (cis) ; 18 (tram) 
(CH2j2 F 19 39 (cis) ; 52 (trans) 

‘Formation of gf (trans) in 30 % yield 
b 

FOKmtiOn of 5f (trans) in 10 % yield 

‘Formation of zg (cis) in 13 X yield. 

Table III 

It is noteworthy that starting from alcohols If,h,i the isomer ratios were different from 

those observed under anhydrous conditions. These results are indicative of the intervention of the 

cationic mechanism due to the previous formation of butenol-one 1 (Scheme 6). 
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I- [&“I s [&I$- 
7 _ 

I 
6 

Scheme 6 

So the ratio of the tvo isomers would be a reflexion of the accessibility of the two 

faces of the keto group during the ring closure. 

In two cases from alcohols If and Ig we also observed the formation of a certain amount - 

of the corresponding ethers 5f and 5g. Their stereochemistry were identical to those of the products - - 

obtained under anhydrous conditions. Furthermore we verified that these ethers were not transformed 

into 6 and that the alcohol 6f trans was not isomerired into 6f cis under the conditions used. - - - 

Studying the behaviour of If we also noticed a curious role played by water. Indeed. in - 

experiments performed under the above conditions but with the addition of increasing amounts of 

water, an increase of the cis/trans ratio from 62/3g to 100/O was observed. We have no clear expla- 

nation for this phenomenon. 

The stereochemistry of 6 cannot be determined with certainty on the substrates themselves. - 

However, derivatives 8 and 2 saturated at the benzylic position present a local synwaetry on the five 

membered ring and might be expected to be characterized with 
1 
H NHR lanthanide shift experiments. 

H2 

A modified Wolff-Kishner reduction, where a mixture of the carbonyle derivative, diethy- 

le glYco1, 90 % hydrazine hydrate and potassium hydroxide pellets was heated up to 175’C, was effi- 

cient in reducing $a,~. 

The ‘H NHR spectra of the hydrogenolyzed products 8 (n - 2. 3) thus obtained, performed 

in the presence of increasing amounts of Eu(fod)3 led to the curves where the protons H’ and H* 

shift at the same rate and more rapidly than H3. 

This result was confirmed by X ray diffraction study of a derivative of 6c.‘* - 

X ray diffraction study of 6g,of the minor isomer of 6h and of derivatives of the minors 

isomers of 6f and 6i indicated that the structures were cis, - - trans. trans and cis respectively.‘* 

With these data in hand, we compared the 13 
C NMR data corresponding to the different 

isomers of ka,c,f.g,h,i isolated. The results are reported 

one exception 6c the chemical shift of the benrylic carbon 

determining the nature of the junction. 

a c f g 

n 2 3 4 5 

in Table IV. It may be seen that with 

bearing a hydrogen may be of help in 

h i 

7 a 

6 cis 51.90 44.60 51.74 51.37 - 49.68 50.94 

6 trans - - 46.59 - 43.40 45.13 

Table IV 
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CONCLUSION 

Benrocyclobutenols, easily obtained by Complex Bases initiated arynic condensation of 

l,2-diketone monoketal enolates, are interesting materials for the obtention of aromatic polycyclic 

derivatives 

(i) very sensitive to bases, they open to give benzocyclenedione monoketals. The air sensitive benzo- 

cyclenedione themselves may be reached by hydrolysis , under appropriate conditions, of the ketal 

group, 

(ii) very sensitive to acids, they transpose vith enlargement of the four membered ring, into poly- 

cyclic indanone derivatives, the stereochemistry of which 

the starting material and the experimental conditions. 

depends upon the stereochemistry of 

E~ERI~NTAL SECTION 

Genera1 methods. Melting points were determined on a Kiifler melting point apparatus. 13C NMR spectra 
were recorded on a Eruker UP 80 and on a Bruker AM 400 spectrometers and ‘H NMR spectra on a Perkin- 
Elmer R 12 B instrument at 60 MHz and on a Bruker AM 400 instrument at 400 MHz rith Me Si as inter- 
nal standard. Ultraviolet spectra were obtained with methanol solutions on a Beckman &de1 DK 2A 
instrument. Infrared spectra with NaCl film or KBr pellets were recorded on a Perkin-Elmer 580 ins- 
trument. Low-resolution mass spectra were obtained by using electron-impact ionization (70 ev) unless 
otherwise specified. Samples run with chemical ionization (denoted by Cl) were run with NH3 as the 
ionizing gas. unless otherwise stated. Elemental analyses were performed by CNRS laboratory (Vernai- 
son) and by Hrs Franqois H. (Strasbourg). Thin-layer chromatography was performed by using Kieselgel C 
(Merck) vith a hexane-EtOAc mixture as eluent. The silica gels used for liquid phase chromatography 
and flash chromatography were respectively Kieselgel 0.063 (0.2 mm) and Kieselgel 0.04 (0.063 mm). 
High-pressure liquid chromatography was carried out on a Waters PREP 500 chromatograph with a silica 
gel column. Analytical HPLC was performed in a Waters Model 6000 A instrument with a stainless steel 
column Merck Hibar RT 250-4 (Lichroaorb Si 60-5 NM). 

Materials. Degussa sodamide was washed with appropriate solvents and finely ground with a mortar 
under solvent. Tetrahydrof(lran (THF) freshly distilled from a benzophenone-sodium couple stored under 
sodium was used, hexamethylphosphoramide (HWA) wa8 distilled before uee, dichloromethane (CH Cl 
and acetonitrile (NrCN) were distilled from P205. The starting bentocyclobutenols L were prepare as 2 $ 

) 

previously described.’ 

General procedure for the basic ring opening of the benzocyclobutenols 1. Reactions were carried out 
wrth magnetic stlrring under a nitrogen atmosphere and monitored by TLC-analysis. 

Typically, a solution of the alcohol I (1 mmol) in 10 ml of HMPA was added to a suspension 
of NaNH2 (2 mmol) in 10 ml of HMPA at room tempersture. After 15 min, the reaction was complete and 
the mixture was poured into ice/water and extracted with diethyl ether. The organic layer was washed 
successively with water and brine, then dried (MgSO,), and evaporated in vacua. A rapid filtration 
on column chromatography gave the benzocyclenone 2. 

2c : - 

2d : - 

n-2 ; mp 54*C (petroleum ether) ; IR (KBr) 1715 cm -! (C=O) ; UV (MeOH) l nm (log E) 244 (sh, 

3.19) ; ‘H NMR (ccl,) & I-2.13 (6 H, m, 3 x Cl%,), 2.36-2.82 (2 H, m, benzylic CH2). 3.17 (6 H, 

S, 2 x 01X3), 6.86-7.X (4 H, IO, Arll) ; Anal. Cslcd. for C,4H1803 : C, 71.77 ; H, 7.74. Found : 

C, 71.40 ; H, 7.84. 

n-2; mp 78’C (ethyl acetate - petroleum ether) ; IR (KBr) 1720 cm -l (C-O) ; UV (HeOH) X nm 

(108 E) 245 (sh, 3.25) ; ’ H NMR (cc14) 6 1.41-2.11 (6 H, m, 3 x Cli,), 2.51-2.99 (2 H, m, banxy- 

lie CH2), 4.00 (4 H, s,>C!t, 6.89-7.51 (4 H, m, ArH) ; Anal.. Caled. for C,4H,603 : C, 

72.39 ; H, 6.94. Found : C, 72.38 ; H, 6.85. 

n-3; IR (NaClf 1710 cm -’ (C-0) ; W (MeOH) ), nm (log E) 247 (3.44) : lH NMR (Ccl41 6 l.O2- 

2.09 (8 H, m, 4 x CH2), 2.60-2.93 (2 H. pseudo t, bensylic CH2), 3.24 (6 H, 8, 2 x 0CH3), 6.89- 

7.44 (4 H, m, ArH) ; Anal. Calcd. for c,~H~~O~ : C, 72.55 ; H. 8.ll. Found : C, 72.18 ; N, 8.03. 

n-3: IR (NaCl) 1710 cm -’ (C-0) ; UV (MeOH) X run (tog E) 246 (3.21). 321 (sb) ; ‘H NHR (CC14) 
6 0.98-1.93 (8 H, m, 4 x CH2), 2.47-2.84 (2 H, pseudo t, benzylic CN2), 3.94 (4 H, s, 

>w). 6.93-7.58 (4 H, m, ArH) ; Anal. Calcd. for C,5H,803 : C, 73.14 ; H, 7.37. 

Found : c, 72.98 ; H, 7.45. 
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Transposition of 1 under anhydroue conditions (Method C). To a stirred solution of the alcohol I 
(2 !mol) in MeCN (IO ml), was added He.,SiCl (5 -1). The reaction was instantaneous (monitored-by 
TLC). After addition of powdered NaHC03 until neutrality, the solution was filtered off and the sol- 
venta evaporated under reduced pression. The keto ether was purified by chromatography. 

Method D. To a stirred solution of the alcohol (2 rmnol) in CR2C12 (10 ml) maintained at 0-S’C, was 
slowly added BPS-OEt (2.2 mmol) diluted in CH2Clg (5 ml). At the end of the addition, the mixture 
vas allowed to warm 8 o room temperature. At the completion (nrJnitored by TLC), a saturated solution 
of NaBCOg (20 ml) vas added and the stirring maintained for 10 min. After extraction with CR Cl 
drying over HgSOa and removal of the solvents in vacua, the products were purified by chroma t o&- 
PhY. 

Transposition of 1 under aqueous conditions (Method II). To a solution of 10 X HCI (20 ml) vas added 
the alcohol 1 (2 &ol) in MeOH (20 ml). The reaction was instantaneous (monitored bv TLC) and the 
mixture was Foured into vater and extracted with ethyl ether. The organic layer uas* then-washed with 
a saturated solution of NaHC03, 
tration on column 

dried over MgSOc, and evaporated under reduced pressure. A rapid fil- 
chromatography gave the keta alcohol 6 . 

Method P. To the alcohol 1 (6 mmol) in acetone (20 ml) was added 10 drops of HCl 12N (and 1 or 5 ml 
of H 0 as mentionned in the Table III). After stirring at room temperature for the time indicated 
in t 4 e Table III, the mixture was poured into water, extracted vith ethyl ether. The organic layer 
was washed vith a saturated solution of NailCOB, 
ducts were purified by chromatography. 

dried over &SO4 and evaporated in vacua. The nro- 

5b cis 

Sd ci9 

.-.-- 

5g ci* 

5h cis 

Soect ta data and melting points for indanone derivatives are given in Table V. 

TABLE V - PHYSICAL DATA FOR INDANONE DERIVATIVES 

- 

I 

, (’ 

_ 

fi 

_. - 

II 

II 
I 
I 

- 

(1 

I 

(I 
3 
I 

II 
3. 
I 

. . - 

1R fsolv.) uv ~H.Olll 
” ( cm-’ A, m (108 c: 

%CI) 1715 ?95 (3.02) 
fc=o) 769 (P.16) 

H.Kl) Ill0 295 O.&O) 
<c-o7 2&R (4.22) 

YalTl) If70 29s (3.39) 
tc=o> 251 (4.0&j 

WJCl) 1720 294 (3.331 
(c=o) 249 (3.987 

___~ _-- 
M.&l) 293 (3.33) 
590-?I00 (011) 250 f&.027 
710 (c-07 

O.,Cl) 291 (3.32) 
jRO-3100 toll) 2L9 (3.91) 
ii0 (C=0f 

oaci> 296.5 (3.33) 
7oo-3i,o toll) 250 (4 10) 
710 fC.0) 

-- 
I(.>Cl) 297 (3.50) 

FOCI-?l?o (011) 250 (4.16) 
?I5 fC=0) 

-- 

+.cl) 297 0.38) 
~00-3120 (ON) IS0 (4.W) 
115 (CXO) 

(CC1 I O.??-2.66 tm, m. 3xCll*). 
3.2Z40k. s, oCH3). 3.33-3.69 (Ill, 
=, bcnrylic Ii), ?.L6-r.95 (111, RI. 
A?il) 

--. - 

(Ccl41 O.??-2.29 (Sll, m. MX12!. 
?.11-3;5? (OX, m, brnrylic II vtfh 
s ,t 3.22, OCll?), 7.12-7.82 (Ml, 
m, Arn) 

(Ccl,,) 1.11-2.05 (SH. mD. 4xC112>, 
2 73-3.22 f&H, 1, bsnryiic II with 
* at 3.06. OCH,). 7.05-7.75 (fa, 
m. Art?) 

13C WHR tCDCl,),6 

ZOfr.19 tc=o>, (ar0n.C) 155.82, 
136.38. 136.29, 127.96, 126.06, 
123.67, (;tli,‘ll.C’ 93.91 t~oclr?~, 
53.&Y focu?). &b.b? tbcnrylic C), 
36.56. 31 98. 24 It, OrCtl,) 

205.&l (~0) (aror.CI 154.64, 
135.11. 131.33. 127.55, 126.52, 
124.21. faliph Ct 86.51 tg<tCtl3), 
57.06 (OCIIj), 40 36 (benrylic Cl, 
79.61. 25.41. 21.02, 10 48 (4xCl12) 
--.--- 

200 58 (C-0) (Aron.CI IJL.OG, 
i?i.lG, 137.16. 126.31, 126.97, 
124.61. (a1inh.C) 82.75 f~OCS?), 
50.77 fOCH?>, 68.95 (bcnxylic C), 
25.57. 23.75. 21.26, 20.?6 <kCll,? 

tCCl,J 0.78-2.78 (1OH. I, 5xCHtf, 
3.00-3.42 (111. n. benrvlic H with 

.--_.-_--- .- 

(Clxl,)~ 1.08-2.30 (7H. n. lXCll2 
and 011 cxchsnAcd with D 0). 3.66- 
3.53 (ltt. m. CM!tf?CII?OH f. 3.59- 
3.73 <tn; m; COCH&~OIi snd bcnry- 
lit II), 7.37-7.49 ad 7.66-7.15 
(411, Zm, Arllf 

202.35 (c-0) (arom.C) 155.66. 
135.03. 136.63. 1?7.31, l2h.28, 
124.20. (a1ipb.C) 8k.00 C~OCll3). 
50.77 (OCH 1. 47.64 (benzylic Ct. 
27 7”. 26. I, 25.81. 71 30 fIXCil2) a 
. . -_- -w--P 

106.97 (C=O) (arom.C) 155.64. 
1?6.16, I36 01. 127.9L. 125.97, 
121.70. (a1iplt.C) 91.6?~~OCl12Cli~O11~, 
67 33, 62.17 (OCll2Cfi2OH), 47.64 
(hrnrylic Cf, 36.68. 32.06. 24.12 
f 3XCli2f 

(CUCl?)* 1.20-2.09 (&I, n, lxCII2), 206 Ill (C-0) (arom.C) 153.71, 
2.??-Z.POfiH, ID, Ott cxcbansgrd with 135.?&, 134.01, 127 69. 126.47, 
D20), 3.46-3.51 (lH, pseudo t, 124.36. (a1iph.C) 86.82I~~CII2C~l2Ollf. 
bcntylic II). 3.51-3.58 and 3.65- 6h.33. 62.05 fOCl12CH20H), 40.51 
3.76 (IH and ?H, 2m. COCH2CH2Oll), fhcnryl,c Cl, 30.06, 24.61. 20.83. 
7.?6-7.W (&Ii. m. ArH) 20.411 (4xC112) 

(CDCl?)* l.ll-2.58 (11H. ea, SxCH2 202.80 (c-0) (rrom.C) 15b.26, 
and OH. erchswed utth 020), ?.?t- 135.87, i35.20. 127.84, 125.16, 
3.?9 (1H. dd. 31. blk. J2’12Hz. 124.49, ~~1iph.C) 84.67~~DC~2C~fZDtl)~ 
benzylic Ii). 3.&t-3.51 end J.S?- 64.59. 62.55 ~OCH2CH20$!), 48.19 
3.65 (IH and 3H, tn, COCt12CH20H>. (btnrylic C), 28.78, 27.11, 25.7?, 
7.33-7.75 14H, m. ArH? ?4 43 f5xCli2) 

- ~CDCl,f* 1.35-2.x (13~. m. ~xCH~ Zb5.lZ (c-0) (.ro..C)-158.63, 
snd 011, cxchenacd with 0201, 3.25 135 73. 133.25. 127 65. 12~.00. 
(III, d, J=BHr, bcorylic IO, 3.38- I24 DA. (i)liph.C> llS.?R(~O~~l2Cl~2oI~), 
3.50 end 3.53-3.b& (2rr2U, ?a, h5 04, 62.03 tOCt1 CH2OIl1, 50.42 
COCl12CH20H). 7.33-7.73 (411. m. Arllf (bentylic C), 32.19, 10.45. 25.73. 

25.48. 23.00 (6xCll2) 

fCDCl3P 1.31-2.21 (Ini. m, tkct.2 705.51 (c-0) (won.C) 157.21r. 
and OH txchsnecd with 020). 3.39- 135.72, 134.IL. 127 71, 125.83, 
3.52 (3H, n, CDCH2CH20H .nd bcnty- 124.37, l,l,pli.Cf 86.96 (~OCil2CH2Dli~ 
lit II). 3.55-3.63 (ZH. ID, 65.31. 62.22 (DC112Cl120111, 48.33 
COCll2CH2DH~. 7.34-7.75 (4X, e, Arli) (benrylic C>, 27.8?, 26.86, 26.620 

24.32. 23.71, 22.80, 20.01 (7xCk12) 
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TABLE V (continued) 

5i cis 

Si tran9 

-- 
6a cis 

6c cim 

6f 

--- 
6f CLS 

CT ho rir) 

6~ cir 

611 cis 

~- 
6i tram 

6i cia 

_ -.- 
84 (P E.) 

144 (P.E ) 

~._ 

126 (I’.E.- 
EcOAc) 

88 (P.E.) 

~_ 
18 (EtOAc- 

P.E ) 

-- __ 
110 (P.E.) 

_. 

-. _ 

, 
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(a) Spectra recorded at 400 MHz. 

Alkylation of 6a,c,i cis and 6f trans under phase transfer catalysis. The keto alcohol 6 (4 srnol) was 
dissolved in CH_Cl, (10 ml) wzh U-1 (8 ranol. 2 eauiv.). 0.5 eauivalent of nBu.N+Br- tFen 50 X aaueous 
NaOH were addedLand 

_ . I 

the mixture vas’vigorously stirred at room temperature for ‘24 h. The two phases 
were decanted and the aqueous layer was extracted twice with CH2C12. After drying over FIgSO and eva- 
poration of the solvent in vacua, the corresponding keto ether was rapidly isolated by chromatography 
on a short column. The respective yields of keto ethers ia, tc, 4i and 4e were 80, 60, 93 and 85 2. _ _ 

Degradation of 5b,d.g,h.i cis into the corresponding keto alcohols 6. The methanesulfonate ester vss 
prepared following the procedure described by Crossland et al.f3_The crude mesylate was treated with 
excess sodium iodide in DMF as described by Yasuda et al.14 The pure corresponding iodo derivative 
was obtained by a rapid column chromatography over silica gel (5 X EtOAc in petroleum ether). 
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n-2: 55 X yield ; IR (NaCl) 1700 cm -’ (C-O) ; ‘H NHR (Ccl& 6 0.75-2.64 (6 H, m. 3 x CH2). 3.02- 

4.04 (5 H, q , benzylic H, 0CH2CH21), 7.17-7.89 (4 H, m, ArH). 

n-3: 63 X yield ; IR (NaCl) 1720 cm -’ (C-O) ; *H NMR (CC14) 6 1.04-2.30 (8 H, m, 4 x CH2), 3.04- 

3.59 (3 H, q , benzylic H and CH21). 3.60-3.93 (2 H, m, 0(X2), 7.17-7.86 (4 H, m, ArH). 

n-5 : 62 X yield ; IR (NaCl) 1720 cm 
-I 

(C-O) ; ‘H NMR (CC14) 6 0.75-2.60 (12 H. m, 6 x CH2). 2.82- 

3.89 (5 H, m, benzylic H and 0CH2CH21), 7.13-7.89 (4 H. m, ArH). 

n- 7: 74 X yield ; IR (NaCl) 1720 cm -’ (C-O) ; ‘H NMR (CC14) 6 0.80-2.55 (16 H. m, 8 x CH2). 2.84- 

3.87 (5 H, m, benzylic H and 0CH2CH21). 6.89-8.13 (4 H, q , At-H). 

n-8; 55 X yield : IR (NaCl) 1720 cm -’ (C-O) ; ‘H NMR (CC14) 6 1.04-2.49 (18 H. m, 9 x CH2). 2.98- 

3.98 (5 H, m, benzylic H and 0CH2CH21). 7.27-7.89 (4 H, m, ArH). 

The corresponding keto alcohol 6 was obtained from the iodo ether derivative by olefine 
elimination following two procedures. The-first one using magnesium in aprotic medium15 was applied 
to the derivative for n - 3 to lead to the keto alcohol 6c cis. The second one vith activated Zn in 
“BuOH’~ allowed the formation of 5a.g.h.i cis with 38, 51, 20 and 8 X yield respectively. 

Preparation of compounds 8. 

Wolff-Kishner reaction.” The bentylic carbonyl reduction of indanonols ka,c lead to the compound i 

n-2: IR (NaCl) 3660-3200 cm -’ (OH) ; ’ H NMR (CC14) 6 0.93-2.84 (6 H, m. 3 x CH2), 3.02-3.55 (4 H, 

m. 3 benrylic H. and OH, exchanged with D20), 6.82-7.44 (4 H. m, ArH). 

n=3: IR (NaCl) 3620-3240 cm -’ (OH) ; ‘H NMR (CC14) d 0.93-2.46 (8 H, q , 4 x CH2), 2.55-3.29 (4 H, 

m, benzylic H with 2.73 and 3.04, AB quartet, J - 15 Hz, bcnzylic CH2 and OH exchanged with D20), 

7.06-7.53 (4 H. m, ArH). 

TABLE VI - ANALYTICAL DATA OF THE INDANONE DERIVATIVES 

Compound Formula Analysis (X) 
Calcd. Found 

mass spectrometry 

r A r 11 m/e 

4a cis 
C14H1402 

4c cis 
- ‘14”16’2 
4c trans 

C14H1602 
4e trans 

C15H1802 
5b cis 

C16H1503 
5d cis 

C15H1803 
5f trans 

C16H2003 
5g cis 
- ‘l7”22’3 
5h cis 
- ‘lgH26’3 
5i cis 
- ‘20”28’3 
5i trans 
- ‘20H28’3 
6a cis 
- C12H1202 
6c cis 
- C13H1402 
6f (-se cis) C,4H,602 

kg cis 
C15H1802 

6h trans 
- ‘l7”22’2 
6h cis 

‘1 7H2202 
6i trans 
- C18H2402 
6i cis 
- C18H2402 

76.44 7.89 77.08 7.59 

73.82 7.74 73.64 7.68 

75.91 8.91 75.59 9.09 

76.57 6.42 76.36 6.48 

77.20 6.98 77.24 7.02 

79.03 

79.37 

8.58 

8.88 

79.82 8.80 

76.50 9.05 

CI, 221 (M+l8). 203 (M+I) 

216 (H+) 

230 (H+) 

CI, 233 (M+l) 

246 (M+) 

274 (M+) 

302 (M+) 

316 (H+) 

216 @I+) 

230 (M+) 

258 (M+) 

272 (M+) 
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