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Abstract- Condensation of 2-p-toluoy1cyclohexanecarboxylic acid (la,b) with 

primary amines gave the corresponding hexahydroisoindol-I-ones (2a-g) in good 

yield. The octahydro derivatives (4a-g) were prepared from cis- and trans-hexahydro- 

1 (2H)-phthalazinone (3a,b)hy reductionwith zinc-hydrochloricacid viaring contrac- 

tion. Stereoselective synthesis of cis-N-phenyloctahydroisoindol-I-one (4h) 

was performed starting from 2b by reduction with magnesium-methanol at room 

temperature. Configurational assignments of cis and trans isomers were based on 'H- 

and L3C-nmr spectroscopic studies. 

The 3-arylisoindol-1-one derivatives have been associated with important pharmacological properties, such as 

antiarrhytmic, antitussive, and antiinflammatory activities among Synthesis of these compounds was 

carried out mostly from corresponding 1.4-dicarbonyl compounds by reductive cyclisation with primary 

a m i n e ~ . ~ . ~  Yamamoto eta/. prepared N-phenyl substituted isoindolines from aromatic isocyanates7 In the course 

of our work we investigated the reactions ofthe cyclohexane condensed keto acids with primary amines, with 

the aim to synthesize pharmacologically active derivatives. The conditions of these reactions were strongly 

determined by the basicity of applied amines. Alkyl- or cycloalkylamines (e.g cyclohexylamine) reacted readily 

under relatively mild conditions (reflux in benzene or toluene for several hours) with keto acid (la,b) but 

condensation with aromatic amines took place only by fusion at 150-I8O0C (Scheme I). 
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Reaction of aromatic and aliphatic keto acids with amines give various keto amides, and their ring-chain 

tautomerism is well known from li te~ature.~ However in our case carbon-carbon double bond comes into being 

at the annelation, and the molecule was stabilized by the ring formation. 

Synthesis of N-unsubstituted hexahydro derivative (2a) was performed by heating of keto acid (la,b) with 

formamide or urea at 180-200°C. In fact ammonia rises in situ at this temperature and it reacts with keto acid. 

The ring contraction of phthalazinone derivatives by zinc-hydrochloric acid reduction to isoindolines is well 

known. 4,9310 In this way we prepared cis- and trans- octahydroisoindoles (4a,b) in moderate yleld (Scheme 2). 

We found the reaction highly stereoselective (>90% by hplc), furthermore the cis and trans junctions were 

unchanged in the course of ring contraction. 
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This reaction theoretically could result two cis- and two trans-isomers depending on the configurations of C-3 

asshown in Scheme 3. In ordertoprovethestructureofstereoisomersprepared weused different nmrtechniques. 

The configurational assignments of compounds investigated are based on their homo- and heteronuclear 

correlation spectra as well as their APT and NOE difference spectra (Figures 1,2). Saturating the H-3 proton 

(4.8 ppm) in the cis isomer we could observe nearly the same strong NOES on two aliphatic protons besides the 

homoaromatic protons and NH proton. On the basis of2D heteronuclear correlation (HETCOR) spectrum these 

aliphatic protons belong to the carbons at 41.00 and 4323ppm. Because these carbons proved to be methine 

carbons (APT spectrum), these protons must be H-3a and H-7a. 2D Homonuclear correlation (COSY) spectrum 

showed astrong cross peakbeetwen H-3 and aprotonwhich gaveNOE at-25ppm reflectingtheirscalar coupling 

so it can be assigned as H-3a In this way we managed to assign those protons which are nearly the same distance 

from H-3, confirming cis junction of H-3 and H-3a. From these results the cis isomer can be given as 4a. 



1812 HETEROCYCLES, Vol. 36, Na 8,1993 

Figure l a )  P d a l  APT, b.) NOE difference, c.) proton and d.) 2D heteranuclear correlation 
(HETCOR) spectra of compound (4a) 
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Figure 2 a )  Partial APT, b.) NOE difference, c.) proton and d.) 2D heteronuclear correlation 
(HETCOR) spectra of compound (4b) 
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In case oftransisomer, saturating also H-3 proton (-4.65 ppm), theNOE differencespectrum also showedNOEs 

on homoarornatic protons and NH proton, but in aliphatic region the intensities of observed signals were very 

different. Besides a weak signal at about 1.95 ppm a strong NOE could be observed between 2.10 and 2.30 ppm. 

The proton spectrum showed that two protons gave signal in this region. On the basis of HETCOR and APT 

spectra, one ofthemprovedto he methine proton andthe other might be assigned to oneofthe methylene protons, 

probably onC-7. From the COSY spectrum thismethineproton could be assigned asH-3a because itgave strong 

cross peak with H-3. Consequently, the proton gave a weak signal in NOEDIF spectrum at -1.95 ppm must he 

H-7a because it belongs to the other methine carbon at 42.34 ppm. Based on these results, the structure of trans 

isomer investigated could he written as 4b. Chemical shifts of H-3 protons and their coupling constants with 

H-3a for compounds prepared are given in Table 1 

Table 1. Selected 'H-nmr data of 2-substitnted 3-(p-tolyl)-1-0x0-Z23,3a,4,5,6,7,7a- 

octahydro-lH-isoindoles (4a-4h). 

Compound R H-3 ( 8,ppm ) 3J~-3,~-3a ( ) 

4s (cis) H 4.83 5.3 

4b (trans) H 4.65 7.0 

4e Ph-CH2- 4.35 5.5 

4f Ph-(CH2)2- 4.35 5.5 

4g N-morpholinylethyl- 4.73 5.5 

4h Ph 5.30 5.5 
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We prepared several cis-N-substituted derivatives by alkylation using strong basic condition (potassium 

hydroxide-dimethyl sulfoxide) at various temperatures from 4a according to Isele and Liittringhaus." Thus, 

benzyl chloride gave a 69% yield of 4e in 30 minutes at 20-25'C, however phenethyl bromide was less reactive. 

In this case the alkylation was slower and resulted in the formation of 4f only 24% yield in 5 hours, even at 60°C. 

Scheme 4 

Because of diminished reactivity of atyl halides, the synthesis of N-phenyl substituted isoindol-1-one (4h) was 

impossible in this way. Similarly the reduction of compound @a) was unsuccessful by zinc-hydrochloric acid, 

therefore we applied selective reduction of a,p-olefinic amides by magnesium-methanol at 20-25°C.12~13 The 

reaction is extremely simple to carry out, there is a short induction period, before a moderate exothermic reaction 

occurs, if necessaly the reaction can be controlled by external cooling. This method proved highly stereoselective 

and gave all cis isomer in a fairly good yield. The structure of 4h was elucidated by similar nmr investigations as 

it was described for 4s. In other cases (2c-g) h e  reduction was not successful. 

In conclusion, we elaborated novel synthetic routes for the preparation of saturated isoindol-1-one derivatives. 

These methods are more simple, convenient and useful comparing the existing ones. Stereochemistry of these 

new compounds synthesized was unambiguously proved by combined nmr methods. 
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EXPERIMENTAL 

Melting points were determined using an Electrothermal block and are uncorrected. Infrared spectra were 

recorded for KBr discs with a Perkin-Elmer 177 instrument. lH and I3C nmr spectra were measured in CDC13 

solutions on a Varian Gemini-200 instrument operating at 200.13 and 50.3 MHz, respectively, at a probe 

temperature of 20°C. A 5 mm dual probe head was used. Chemical shifts (6) are in ppm from internal 

tetramethylsilane (6=0) or referenced to CDCI, (6=77.0) for carbon measurements. Magnitudemode IHJH 

correlation (COSY) spectra were recorded with 2K datapoints and 256 t l  increments in 1500-1800 Hz spectral 

windows. Heteronuclear IH-l3C correlation (HETCOR) spectra were measured by running standard Varian 

HETCORsequence using decoupling in f, dimension. Typically 1K x 64 t, datapoints were acquired with 7 kHz 

carbon spectral window. Carbon multiplicitiescould be determined with theaid ofstandard Vanan APT (Attached 

Proton Test) sequence using a 7 msec delay period which gives quaternary or secondary carbons up and primary 

or tertiary carbons down NOE difference spectra were measured using standard NOEDIF experiment. A 

presaturation time of 6 sec was applied. Ascending thin layer chromatography was performed on precoated plates 

of silicagel 60F 254(Merck) and spots were visualized by using UV lamp or iodine vapor. Mass spectra were 

scanned on a VG TRIO-2 spectrometer in EI mode at 70eV. 

Preparation of cis- and trans-2-p-toluoylcyclohexanecarboxylrc acids ( la  and lb). 

The starting compound (la) was prepared by the procedure reported by Fieser and N o ~ e l l o . ~ ~  Yield of l a  

92%, mp 127-129"C.Anal. Calcd forCl5HI8O3: C.73.14; H,7.36.Found: C,73.32; q 7.40. l ~ - ~ r n r ( C ~ C l ~ ) :  

6 1.20-1.50 (m, 3H), 1.65-2.37 (m, 5H), 2.40 (s, 3H, methyl protons), 2.62-2.70 (m, IH), 3.82-3.92 (m, IH), 

7.22 (d, J= 8.0 Hz, ZH), 7.78 (d, J= 7.4 Hz, 2H), 10.77 (br, s, 1H); ir (cm-l)(KBr): 2970, 1705, 1690; 

ms: mlz 246 (I&, 3), 231 (3), 137 (9), 119 (100). 

The trans keto acid (lb) wasobtained as colourlessneedles from epimerization of l a  with 2M sodium hydroxide 

solution according to the method of Jucker and Siiess.15 Yield of l b  87%, mp 171-172°C Anal. Calcd for 

C15H1803:C,73.14; H, 7.36.Found: C,73.25;H,7.42. 1~-~mr(~~~~3):61.07-1.55(m,4H), 1.72-2.26(m, 

4H), 2.40 (s, 3H, methyl protons), 2.80-2.97 (m, lH), 3.40-3.57 (m, IH), 7.20 (d, J=74 Hz, 2H), 7.82 (d, 

J=8.0 Hz, ZH), 11.15 @r, s, IH); ir (cm-')O<Br): 2962, 1710, 1680; ms: m h  246 (M+,3), 231 (3), 137 (7), 
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3-(p-Tu~l)-l-oxo-2,I4,5,6.7-hexahydro-IH-i.~oindole (2a). 

Mixture of 2.46 g (0.01 mol) of cis- or trans-2-p-toluoylcyclohexanecarboxylic acid (la,b) and 10 ml of 

formamide was heated at 180-200°C for 4-5 h. 20 ml water was added to the cooled reaction mixture, the 

precipitate was filtered and washed with 10% sodium hydroxide solution (3x10 ml), and water, to obtain 

0.93 g (41%) ofZa, mp 172-174OC .Anal Calcd for CISHI7NO: C. 79.25; H, 7.54; N, 6.16. Found: C, 79.38; 

H, 7.60; N, 6.25. 'H-Nmr (CDC13): 6 1.50-2.28 (m, 8H, aliphatic protons), 2.30(s, 3H), 4.85 (s, lH,  abenzylic 

proton), 6.85 (s, lH, NH), 7.00-7.15 (m, 4H, aromatic protons); ir(cm-')(KBr): 3206,2944, 1684; ms: mIz227 

@I+, IOO), 198 (50), 185 (65). 

Preparalion of2-al@l-3-(p-fu~[/-I-oxo-2,3,4,5,6,7-hexahydro-IH-isuindoles (2c-2g). General procedure. 

A solution of 2.46 g (0.01 mol) of keto acid (la,b) In dry benzene or toluene (30 ml) was treated with the 

corresponding amine (0.015 mol) and 0.10 g ofp-toluenesulfonic acid, then refluxed 5-8 h in a Dean-Stark 

apparatus placed in a 120°C bath. The reaction mixture was evaporated and the residue was purified by 

crystallisation or by column chromatography (silica gel packing, chloroform eluent). 

Table 2. Physical and analytical data of 2-substituted 3-@-tolyl)-1-oxo-2,3,4,5,6,7-hexahydro-lH-isoindoles 

(2c-Zg). 

Compound R mp(OC) Yield(%) Formula Elemental analysis (%) 

103-105a 

151-153~ 

108-1 loa 

oil 

73-75* 

Calcd (Found) 

C H N 

C2,Hz,N0 83.24(83.60) 7.30(7.22) 4.41(4.50) 

C2,Hz,N0 83.34(83.59) 7.60(7.53) 4.22(4.27) 

C2,HZ,N0 81.50(81.73) 8.79(8.85) 4.52(4.49) 

C2,H,,N20 77.25(77.62) 9.26(9.40) 8.58(8.63) 

C2,H2,N,O274.08(74.29) 8.29(8.38) 8.23(8.18) 

a From hexane; From ethanol; As hydrochlor~de salt, mp 147-149OC; *From ether-pentane 
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2-Phenyl-3-@-fo[yll-I-oxo-2,3,4.5,6,7-hexahydro-IH-isoindole (26). 

M1xtureof2.46g(0.01 mol)ofketoacid(la,b)and 1.12g(0.012mol)ofanili~ewasheatedat about 150-160°C 

for 3 h. Atter cooling to room temperature was added 10 ml of ethanol, and kept in refrigerator overnight. 

The precipitate was collected, washed with cold ethanol and crystallized from ethanol to give 2b, 1.82 g (60%). 

mp 155-157°C Anal Calcdfor CZ1HZ1NO: C, 83.13; H, 6.98; N.4.62. Found: C, 83.58; H, 7.02; N, 4.70. 

' ~ -Nrnr  (CDCI,): S 1.50-1.95 (m, 5H), 210-2.40 (m, 6H), 5.35 (s, IH, abenzylic proton), 6.93-7.12 (m, SH), 

7.22 (t, J=7.1 Hz, ZH), 7.52 (d, J=7.9 Hz, 2H); ir (cm-')(KBr): 2917, 1666; ms: m h  303 (M+, 20), 228 (SO), 

119 (100). 

cis- and irans- 4a.5,6,7,8,8a-Hexahydro-4-(p-foly~-phthalazin-I(2H)-one (3a,b). General procedure. 

Themixture of4.92 g (0.02 mol) ofketo acid ( l a  or lb)  and 1.02 g (0.02 mol) ofhydrazine monohydrate (98%) 

wasrefluxed in ethanol (25 ml) for 2 h, cooled to room temperature and the precipitatewas filtered offandwashed 

withwater. Yieldof3a3.78 g(78%),mp 169-17O0C. &LCalcd ~ O ~ C , ~ H ~ ~ N ~ O :  C,74.35; H,7.48; N, 11.56. 

Found: C, 74.72; H, 7.57; N,11.64. ' ~ - N m r  (CDCI,): S 1.20-1.90 (m, 7H), 2.37 (s, 3H, methyl protons), 

2.50-260(d, IH), 2.75 (s, lH), 3.05-3.20 (m, lH), 720(m, ZH), 7.65 (d, J=9.7 Hz, ZH), 8.75 (s, IH, NH); 

ir (cm-')(KBr): 3210, 2937, 2926, 1666; ms: mlz 242 (M', 88), 187 (100). 

Yield of 3b 3.39 g (70%), mp 191-193°C. && Calcd for C15H18N20: C, 74.35; H, 7.48; N, 11.56. Found: 

C, 74.50; H, 7.36;N, 11.70. l~-Nrnr(CDCl,): S 1.00-1.40(m, 4H), 1.70-1.90 (m, ZH), 2.00-220(m, ZH), 2.35 

(s, 3H, methyl protons), 2.40-2.70 (m, ZH), 7.20 (s, 4H), 8.75 (s, IH, NH); ir(cM1)(KBr): 3250,2950, 2875, 

1680; ms: mlz 242 (I&, 92), 187 (100). 

cis- and trans-3-@-Tow-I-0x0-2,3,3a, 4,5,6,7,7a-ociahydro-IH-isoindole (4a,b). General procedure. 

2.46g(O.O1 mol)of3aor3b was added.tomixtureofS.Og(0.76 mol)zincpowderand 30mlof 1.1 hydrochloric 

acid, and the reaction mixture was refluxed for 5 h. After cooling to room temperature the reaction mixture was 

extracted with dichloromethane ( 3 x 5  ml). The extract was washed with water, dried (NaZSO4), and evaporated 

under ;educed pressure and the residue was crystallized from ethanol to obtain 1.03 g (45%) of 4a, 

mp 195-197°C.AnalCalcd forCl5HI,NO: C, 7856;H, 8.35;N, 6.11. Found: C, 78.75; H, 8.50; N, 6.16. 

'H-N~I(CDCI,): 6 0.80-1.25 (m,4H), 1.37-1.65 (m, 3H),2.18-277(m, 3H), 2.33 (s, 3H, methylprotons), 4.83 

(d, J=53Hz, IH,abenzylicproton),5.83 (s, lH,NH),7.08-7.2I(m,4H, aromaticprotons); ir(cm-l)(KE%r): 3208, 

2939, 2856, 1693; ms: mlz 229 (&, 62), 214 (28), 186 (lo), 120 (100). 



HETEROCYCLES, Vol. 36, No. 8,1993 1819 

Yieldof4bO.92 g(40%), mp 198-199°C.Anal Calcd for C15H19NO: C, 78.56; H, 8.35; N, 6.11. Found: C, 

78.81; H, 8.46; N, 6.06. ' ~ - ~ r n r  (CDC13): 6 0.46-0.68 (m, IH), 0.90-1 3 5  (m, 3H), 1.62-2.31 (m, 6H), 2.35 (s, 

3H, methyl protons), 4.65 (d, P 7 . 0  Hz, IH, a benzylic proton), 6.07 (s, lH, NH), 7.02-7.20 (m, 4H, aromatic 

protons); ir (cm-')(KBr): 3225, 2940, 2870, 1705; ms: m h  229 ( ~ + , 7 3 ) ,  214 (20). 186 (lo), 120 (100). 

c1s-2-Al~l-3-(p-/o~I/-l-uxu-2,3,3a, 4,5,6,7,7a-oclahydro-IH-;saf~~dole (4e-4g). Generalprocedure. 

0.45 g (0.008 mol) of powdered potassium hydroxide was added to 4 ml of dimethyl sulfoxide. M e r  stirring for 

5 min, 0.46 g (0.002 mol) of 3a was added, followed immediately by the alkyl halide (0.004 mol). Stirring was 

continued at 20-2S°C for 1 h (4e) or at 60°C for 5-10 h (4f,g). The mixture was poured into water (40 ml), and 

extracted with dichloromethane (3x20 ml), dried (Na2S04) and evaporated under reduced pressure. The residue 

was purified by c~ystallisation or by column chromatograpy (silica gel packing, chloroform eluent). 

Table 3. Physical and analytical data of CIS-2-substituted 3-(p- to ly l ) - l -oxo-2.3 ,3a,4 ,5 ,6 ,7 ,7a-oc~ 

isoindoles (4e-4g). 

Compound R mp(OC) Yield(%) Formula Elemental analysis (%) 

Calcd (Found) 

C H N 

4e Ph-CH2- 1 13-llSa 69 C22H25N0 82.72(82.98) 7.89(7.81) 4.38(4.50) 

4f Ph-(CH,),. oil 24 C2,H2,N0 82.84(83.15) 8.16(8.22) 4.20(4.31) 

4g N-morpholinylethyl- oil 28 C2,HZ3NO 73.64(73.97) 6.77(6.85) 4.09(4.15) 

a From ethanol 

~;~-2-Phenyl-3-(p-/olyI/-l-oxo-2,3,3a, 4.5.6, i, ia-ocfahydro-IH-isoirldole (4h). 

The compound (2b) (1 5 1  g, 0.005 mol) was reduced using 0.24 g (0.01 mol) ofmagnesium turnings covered 

by methanol (25 ml) at 20-25OC. Meran  induction period an exothermic reaction ensued, which was controlled 

by immersing the reaction flask in an ice-bath. The resultant sluny was then stirred at 20-2S°C for 8-10 h. 

20 mlof3M hydrochloricacid wasaddeddropwiseand the resultant solution wasextracted with dichloromethane 

(3x20 ml). The combined extracts were washed w~th water, dried (Na2S04), and the solvent was removed. 
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The residue was crystallized from ethanol to afford 0.61 g (40%) of 4h, mp 162-164°C. Anal. Calcd for 

C21H23NO: C, 82.58; H, 7.59; N, 4.58. Found: C, 82.73; H, 7.65; N, 4.52. I H - N ~ ~  (CDCI3): 6 0.80-1.70 

(m, 7H, aliphatic protons), 2.25 (s, 3H), 2.28-2.40 (m, lH), 2.50-2.65 (m, lH), 2.75-2.85 (m, lH), 5.30 (d, 

J=5.5Hz, IH, a benzylicproton), 6.90-7.10(m, 5H), 7.18-7.35 (m,4H); ir(cm-l)(KEIr): 2960,2940,2870,1712; 

ms: miz 305 (M', 7 3 ,  194 (75). 77 (100). 

Table 4. ' ~ - ~ m r  and mass spectral data of compounds (2c-2g and 4e4g). 

-- 

Compound lH-nmP 6 (ppm), J (Hz) ms: m h  (%) 

1.50-2.32 (m, 8H, aliphatic protons), 2.36 (s, 3 q  methyl protons), 

3.57 (d, J=14.5, IH), 4.53 (s, IH, abenzylicproton), 518  (d, J=14.5, 

lH), 6.90 (d, J=8.3, 2H), 7.09-7.27 (m, 7H, aromatic protons). 

1.50-2.23(m, 8H, aliphatic protons), 2.32 (s, 3H, methyl protons), 

2.64-3.00(m, 3H), 3.90-4.05 (m, lH), 4.46(s, IH, a benzylic proton), 

6.83 (d, J=8.2, 2H), 7.07-7.30 (m, 7H, aromatic protons). 

0.80-2.40 (m, 18H, aliphatic protons), 2.35 (s, 3H, methyl protons), 

3.72-3.90 (m, lH), 4.75 (s, IH, a benzylic proton), 7.00 (d, J=8.3, 2H), 

7.13 (d, J=7.4, 2H). 

0.95 (t, F7.6 ,  SH), 1.52-2.33 (m, lOH), 2.34 (s, 3H, methyl protons), 

2.35-2.65 (m, 5H), 2.75-2.90 (m, lH), 3.70-3.83 (m, lH), 4.94 (s, IH, 

a benzylic proton), 6.97 (d, J=8.5, 2H), 7.15 (d. J=8.5, 2H). 

1 .SO-2.40 (m, IOH), 2.35 (s, 3H, methyl protons), 2.40-2.55 (m, lH), 

2.80-2.93 (m, lH), 3.65 (t, J=4.8, 4H), 3.78-3.93 (m, IH), 

4.98 (s, IH, a benzylic proton), 6.95 (d, J=8.0, 2H), 7.15 (d, J=8.0, 2H). 

0.84-1.65 (m, 7H), 2.18-2.35 (m, 2H), 2.37 (s, 3H, methyl protons), 

2.45-2.58 (m, IH), 3.80 (d, J=14.2, IH), 4.35 (d, J=5.5, lH), 

5.20 (d, J=14.2, lH), 6.92-7.26 (m, 9H, aromatic protons). 
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4f 0.79-1.62 (m, 8H, aliphatic protons), 2.12-2.32 (m, IH), 2.34 (s, 3H, 333 (M+, 4), 

methyl protons), 2.40-2.49 (m, lH), 2.60-3.12 (m, 3H), 4.00-4.16 (m, lH), 242 (46), 

4.35 (d, J=5.5, lH, a henzylic proton), 6.85-7.30 (m, 9H, aromatic protons). 91 (100). 

4g 0.80-1.60 (m, 7H), 2.15-2.95 (m, IOH), 2.35 (s, 3H, methyl protons), 342 (M+, 3), 

3 6 0  (t, 1=4.3, 3H), 3 68-376(m, lH), 3 92-409 (m, IH), 4.73 (d, J=5 5 ,  lH), 228 (4), 

4.73 (d, 1 4 . 5 ,  lH), 7.06 (d, 1=8 1, 2H), 7.17 (d, 1=7.7, 2H). lOO(100). 

a) Spectra were recorded in deuteriochloroform 

REFERENCES 

1. C. Hanna, Arch. Int. Pharmacodvn. Ther., 1970, 185(1), 47. 

2. K. Okazaki, E. Oshima, H. Ohase, Y. Oiji, M. Nito, and K. Kubo, EP 273,401 (1988) (Chem Abstr.. 

1988, 109, 170232~). 

3. Mitsubishi Chemical Industries Co., Ltd., Jpn. Kokai Tokkyo Koho 81 18,920 (1981) (Chem. Ahstr., 

1981, 94, 168055m). 

4. Imperial Chemical Industries Ltd., Neth. Appl. 6,402,928 (1964) (Chem. Ahstr., 1965, 62, 6438b). 

5. N. Sugimoto, I. Pharm. Soc. Jaoan- 1944, 64, 199. 

6. A. A. Bakibaev, L. G. Tignibidina, and V. D. Filimonov, SU 1,567,574 (1990) (Chem. Ahstr- 1990, 

113,211834q). 

7. I. Yamamoto, S. Yanagi, A. Mamba, and H. Gotoh, J. Om. Chem., 1974, 39, 3924. 

8. W. Flitsch, Chem. Ber, 1970, 103, 3205. 

9. S. Gabriel and A. Neumann, Ber. 1893, 26, 524. 

10. E. Bellasio, Svnth. Commun., 1976, 6, 85. 

11. G. L. Isele and Liittringhaus, Svnthesis. 1971, 266. 

12. R. Brettle and S. M. Shihib, Tetrahedron Lett.. 1980, 21, 2915. 

13. R. Brettle and S. M. Shibib, 1. Chem. Soc. Perkin Trans. I., 1981, 2912. 

14. L. F. Fieser and F. C. Novello, I. Am. Chem. Soc.. 1942, 64, 802. 

15. E. Iucker and R. Siiess, Helv. Chim. Acta, 1959, 42, 2506. 

Received, 3rd February, 1993 


