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Abstract -Tvo short and efficient synthetic approaches for -mostly unknown- 

2-arylpyrroles are presented. The key intermediates 2 are conveniently 

obtained from cammercially available acetophenones 2 (method I) or benzoic 

acid derivatives 10, (method 11). 

1 
In connection with a synthetic program directed at psychoactive compounds ve needed a 

short, efficient synthesis for 2-phenylpyrroles 1, applicable for large scale preparations. 

Also a vide variety of substituents R and replacement of 2-phenyl by heteroaryl groups 

should be allowed. 

Only a few 2-phenylpyrrole syntheses. described in literature give rise to 3,4.5- 

unsubstituted derivatives. nethods based on formation of the C2-N bond by cyclization 

reactions were described by  everi in'^.^, using 1-phenylbut-2-en-Lone derivatives &, g, 
3 and &. Similarly, chlorobutenanes g were described as precursors by Rosenmund . Other 

strategies are also based on intramolecular condensation reactions forming either the CZ-C3 

4 bond (ringclosure of N-allylbenzamides) or the C3-C4 bond (treatment of acetophenone m i m e  

vinyl ethers vith strong base)5. Vittig6= and ~ a e k i ~ ~  employed intermolecular C2-phenyl band 

connections using benzyne and phenyldiazonium salts, respectively. None of these methods met 

our criteria because of at least one of the following disadvantages: lack of general 

applicability, poor yields or drastic reaction conditions. 



A more attractive approach seemed to be the Paal-Knorr cyclization of 4-oxabenzenebutanal 

(2, R-H) with ammonium acetate, reported by 0erner7. Bowever, little is known about the 

accessibility of precursors of type 2. This is surprising in view of the large number of 
synthetic methods for l,4-dicarbonyl compounds in general, but these mainly apply to 1,4- 

8 diketones . Only in recent years a number of methods towards 4-oxoalbnals 4 have been 
p~blished~-'~, but these have not been applied to the aryl analogues 2. 

We now report on two new, straightforward synthetic routes to 4-om-arylbutanals 2 and the 
corresponding pyrrales 1 starting from commercially available reagents. 

Published methods for the construction of the 4-oxobutanal moiety of 4 make use of either 

rearrangement reactions or different types of C-C connections using one of the following 

10 11 synthon eombinations:Co(~onor) +C4(acceptor) , Cl(d)+C3(a) , C~(B)+C~(~)'~ or 

~ ~ ( d ) + ~ ~ ( a ) ~ ~ ' ~ ~ .  Application of these principles to the synthesis of the phenyl 

substituted series 2 and translation of the appropriate synthons into commercially 

available reagents resulted in two possible approaches. 

Hethbd I, C 2 w 2 ( a )  connection. Substituted acetophenones 5 and bromoacetal 6 were 
chosen as potentially useful C2(d) and C2(a) reagents, respectively. However, 6 is known to 
be a poor electrophile15 and a first attempt to alkylate lithiated acetophenone (5,  R-H) 
with 6 resulted in proton transfer only. Since lithiated N-substituted imino derivatives of 

alkyl methyl ketones are reported to be excellent nucleophiles 16, even towards 5''~ we 

first con~erted 2 into the corresponding N,N-dimethylhydrazones 1''. Lithiation of 1 Was 

effected by treatment with n-butyllithium in THP at -30°c for 30 min. After addition of 6 
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alkylation proceeded slovly at 20'~ (16 h).giving hydrazone acetals 8 in good yields (see 
Table I). These results illustrate the excellent nucleophilic properties of lithiated 

hydrazones compared to the corresponding enolates. In most cases small amounts of starting 

hydranones 1 vere recovered, presumably formed by a (minor) proton transfer process. 

Addition of DHSO before alkylation resulted in increased amounts of 1. Both carbonyl 
protecting groups in 8 were removed conveniently in one step by treatment with hydrochloric 

acid in THP-H20 at 20'~ for 1 h. The resulting 4-om-arylbutanals 1 were converted directly 
7 

into I in good overall yields using Berner's procedure (see Table I). 

This three-step procedure is suitable for large scale preparations as was shown by the 

synthesis of over 100 g quantities of E. 

~ e t h o d  I C2(d)+ C2(a) fragments 

Table. Synthesis of 2-phenylpyrroles 1 from acetophenones 2 (method I). 

%elds vere not optimized and refer to purified products after distillation (I,!) or 

crystallization (I) (see Experimental part); byields in brackets are corrected for 

recovered 1 . 



Uethod 11, C 1 m 3 ( d )  connection. Coupling of substituted benzoic acid derivatives 9 ,  10 or 

11 as Cl(a) reagents with commercially available cyclic bromoacetals 12 or 2 as C3(d) - 

building blocks constitutes an attractive alternative for the formation of 2. Grignard 

reagents derived from 12 and 12 have been used in C3-annelation reactions of enones19 and 
arylaldehydes20. Ye initially studied the reaction of benzonitriles 9 with the more stable 
Grignard reagent from 12. The expected ketoacetals could be isolated in excellent yields 

(80-90%). but subsequent hydrolysis of the 1,3-dioxanyl moiety proceeded slovly and gave 

only low yields of 2. 21 

Since 2-manosubstituted 1,3-dioxolanes are known to hydrolyse faster than the corresponding 

22 1,3-diaxanes , we next studied reagent 12. Bovever, decomposition of the Grignard reagent 
from 12 was found to proceed faster than addition to the nitrile function and therefore the 

more electrophilic benzoyl chlorides 10 and N-nethoxy-N-methylbenzamides jl were used. To 
exclude the possibility of subsequent carbinol forlnation in the case of 10, the Cu(1)- 
Grignard complex of 2 was used in the coupling reaction.23 Deprotection of the ensuing 2- 

(2-benzoylethyl)-1,3-dioxo1~nes 14 to 2 was most conveniently carried out by prolonged 

hydrolysis of the coupling-reaction mixture, giving 2 from 10 or K i n  a one-pot procedure. 

Subsequent ammonium acetate treatment resulted in 1 in quite acceptable overall yields (see 
Table 11). In the case of reagents with one bulky ortho substituent (entries h end j )  the 

coupling reactions proceeded sluggishly and the yields of the end-products and li were 

somewhat lower. 

Method II Cl (a) +C3 (dl fragments 
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Table 11. Synthesis of 2-phenylpyrroles I from benzoyl chlorides 10 and N- 

methoxy-N-methylbenrarnides 11 (method 11). 

 yield,^^" 

entry R - 10 +? entry R - 11 4 1  

e 4-CF3 69 b 4-P 66 

f 4-(i)C3H7 42 e 4-CP3 45 

g 2,s-diP 52 i 3-CP3 67 

h 2-0CH3,5-S02C2H5 34 j 2-CP3 22 

- k 4-CN 40 

asee footnote a, Table I; boverall yields for the sequence 10+14+3+1; Coverall yields 
for the sequence =+g+2+1. 

This method was sueeessfully extended to heteroaryl substrates, giving 2-arylpyrroles 15-11 

from the corresponding N-meth~xy-N-methylenides in the indicated overall yields. 

Synthesis of 1-substituted derivatives. A further application of intermediates 3 was found 
by the possibility to replace ammonium acetate by aromatic and aliphatic primary ammonium 

acetates in the eyclization step. Starting from precursors 8a,b both 1-phenyl ( g )  and 1- 
(n)propyl (19) substituted pyrroles were obtained in good yields. 



Conclusion. Both methods I and I1 constitute highly practical synthetic routes to 2- 

phenylpyrroles 1 and their 1-substituted derivatives starting from commercially available 

reagents in a small number (three and two, respectively) of efficient reaction steps. A 

variety of electron donating and withdrawing substituents in the phenyl ring is allowed. 

Moreover, replacement of the 2-phenyl substituent by a heteroaromatic group with either 

electron-deficient (15, l6) or electron-excessive (g) character is possible. 
The choice between the two methods will be directed by the accessibility of the 

corresponding acetophenones 5 or benzoyl chlorides 10, or by the compatibility of certain 
aryl-substituents with the reaction conditions. We recommend these methodologies also for 

large scale preparations. 

EXPERIMENTAL 

General. Melting points are uncorrected. 'H-~rnr (pmr) and 13c-nmr (cmr) spectra vere taken 

in CDC13 solution on a Brucker UP-ZOO or AM-400 instrurnent;6 in ppm relative to internal 

tetramethylsilane, J in Hz. Por chromatography Merck silica gel type 60 (size 70-230 mesh) 

was used. Elemental analysis of new pyrroles were performed at TNO Laboratory of Organic 

Chemistry, Utrecht, The Netherlands. The results for E-G, lJ. and are available as 

supplementary data. Drying of organic solvents was done with sodium sulfate, unless noted 

otherwise. Acetophenones 2 and aeetals 5,  and 12 vere used as commercial products. Acid 
chlorides 10 were either purchased or prepared from the corresponding carboxylic acids. N- 

methoxy-N-methylamides 11 vere prepared from 10 according to Nahm and Weinreb. 23 

Method I (Table I). Procedures are given for entry b. 

4-Pluoraacetophenone-N,N-dimefhylhydrazo (7b). A mixture of 4-fluoroacetophenane (13.8 g, 

0.1 Mol) and N,N-dimethylhydrazine (24.0 g, 0.4 Mol) in absolute ethanol (40 m1) was 

refluxed for' 5 days. After removal of most of the ethanol, dichloromethane (100 nl) was 

added. The resulting solution was dried and evaporated to give a yellow oil. Distillation 

gave 16.4 g (91%) of pure II! (bp 80.5Oc,3.0 mm Hg). ~ m r : b  2.33 (s,3H,C-CH3), 2.59 

(S,~H,N(CH~)~),, 7.04 (t,J-9Bz,28,3,5-H), 7.72 (dd,J.6 and 9Bz,2H,2,6-H). 

4-Dimethylhydrazano-4-(4-f1~0rophenyl)butnldimethylcet l  (8b). To a stirred solution of 

7b (7.2 g, 0.040 Mol) in dry THP (75 ml), cooled at -70°c, was added slowly in a nitrogen - 
atmosphere n-butyllithiun (26 m1 of a 1.55 M solution in hexane). The temperature was raised 

to -30'~ and then bramaacetaldehyde dinethylacetal 6 (8.1 g, 0.048 Mol) in dry THP (50 ml) 
was added. Stirring was continued for 2 h at -25'~ and then at room temperature during 16 h. 

After addition of water (100 m1) and extraction with ethyl acetate the organic layers vere 

dried and concentrated. Distillation of the residue gave 6.3 g (59%) of pure (bp 130- 

138'~,1.5 mm Hg), along with 0.8 g (11%) of 2. Pmr:6 1.69-180 (m,ZH,C-CH2-C), 2.54 
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(S,~H,N(CH~)~, 2.88-2.95 (m,2B,N-C-CH2), 3.32 (s,~H,(OCH~)~, 4.37 (t,J&Az,lH,C-CH), 7.06 

(t,J=9Hz,ZH,3,5-arom. H), 7.67 (dd,J=6 and 9Hz,2H,2,6-arom. 8). 

4-(4-Pluorophenyl)-4-oxobutanal To a chilled solution of (2.68 g, 0.01 M )  in THP 

(10 ml) vas added 2N HC1 (20 ml). After stirring at room temperature for 1 h the reaction 

mixture was extracted vith dichloromethane (3x30 ml) and dried. Removal of the solvents gave 

crude 2 1.55 g(86Z) vhich vas used in the next step vithout further purification. TLC: 

Rf.O.22 (ether-petroleum ether/l-1). 

A mixture of 2 (1.55 g) and ammonium acetate (6.2 g, 8.0 

equiv.) in ethanol (25 ml) vas refluxed for 1.5 h. After removal of most of the ethanol in 
E, a 5% solution of sodium bicarbonate in vater (100 m1) was added. The mixture was 

extracted vith dichloromethane (3x40 ml). The combined dichloromethane extracts were dried 

and evaporated in vacuo. After etystallizatian from cyclohexane pure 0.98 g (71%) vas 

obtained. 

Uethod I1 (Table 11). Procedures starting vith benzoyl chlorides 10 and N-methoxy-N- 
methylbenzamides 11 are given for entry e and b, respectively. 

2-I2-(4-Trifluaronethylbenzoyl)ethyl]-l,3-dioxolane (14e) and 4-0x0-4-(4- 

trifluoromethylpheny1)butanal (3e). A mixture of magnesium (4.9 g, 0.20 Mol) and dry TBP 

(100 m1) was stirred in a nitrogen atmosphere. Then was added dropvise a solution of 

(25.0 g, 0.14 Mol) in THP (200 ml), maintaining the temperature at 25-30'~ 19=. After 30 mi" 

the solution vas transferred under nitrogen into another flask (to remove excess of 

magnesium). After cooling at O'C cuprous bromide (18.6 g, 0.13 Uol) was added. After 

stirring for 15 min at ~ O C ,  the purple solution was cooled to -70'~ and a solution of 

(22.9 g. 0.11 Mol) in dry TiJP (100 ml) vas added dropvise in 30 min. The reaction mixture 

vas stirred at -70°c for 30 mi" and then allowed to varn up to 15%. After stirring at 15'~ 

for 1 h the mixture was cooled at OOC and quenched vith 2N HC1 (350 ml). 

Isolation of 14e. Immediate extraction vith ether (3x100 ml) and vashing the combined ether 

extracts vith vater (2x100 ml) and brine and drying over sodium sulphate-sodium carbonate 

gave after evaporation of the solvent: 21.8 g (72%). After chromatography (eluent 

dichloronethane) a pure sample vas obtained; mp 73-74'~. Pmr: d 2.12-2.22 (m,2R,C-CH2-C), 

3.15 (t,J=7Hz.2H,O.C-CH2-C), 3.83-4.10 (m,4H,O-CB2-CA2-O), 5.01 (t ,J=SHz,lH,C-CH), 7.73 

(d,J=8Hz,2H,3,5-arom.H), 8.08 (d,J=88~,2H,2,6-arom.A). 

Direct Conversion to 3e. After addition of 2N tic1 stirring vas continued for 16h. Work-up as 

described above gave g 20.2 g (80X), vhich was used in the next step vithaut further 

purification. A pure sample of mp 41-43'~ vas obtained by chromatography (eluent 

dichloromethane). Pmr: 6 2.84 (t,J=6Hz,28,2-CH2), 2.98 (t,J=6Rz,2H,3-CH2), 7.72 

(d,J=8Hz,28,3,5-arom.H), 8.10 (d,J-8Hz,2H,2,6-aram.8). 9.91 (s, lM,CHO). 



2-(4-Trifluoromethy1phenyl)pyrrole (le). By reaction of & (10.8 g, 0.047 U) with ammonium 

acetate, using the procedure described above for the conversion of into lJ, pyrrole 

was isolated and purified by chromatography (eluent dichloromethane) and crystallization 

from cyclohexane: 8.5 g (86%). 

2-(4-Fluoropheny1)pyrrole (lb) from llb. To the Grignard reagent prepared from 2 (13.6 g, 
23 0.075 Uol) as described above was added a solution of (9.15 g, 0.050 Uol) in.THF (50 

ml). After stirring at 20'~ for 1 h the chilled reaction mixture !as quenched with 1N HC1 

(75 ml). After extraction with ether, the combined organic layers were washed with water 

(2x50 ml) and dried. Evaporation of the solvents yielded crude *, which was first 

converted into by treatment with 2N RC1 and then into lJ by reaction with ammonium 
acetate, following the procedures described above. Purification by chromatography (eluent 

ether-petroleum etherll-1) and crystallization gave pure lJ in the yield indicated in Table 

11. 

Physical and spectroscopic properties of 2-phenylpyrroles S-x are presented in Table 111. 
2-(4-Pyridy1)pyrrole (15). up 172.173~~; l k Z 5  175%; pmr: 6 6.35 (m,lH,4-A), 6.76 (m.lH.3- 

H), 6.97 (m,lH,5-H), 7.38 (d,ZH,2',6'-A), 8.52 (d,ZH,3',5'-H), 9.55 (bs,lH,l-H); for J in 

pyrrole see Table 111, note b. 

2-(3-Pyridy1)pyrrole (16). Up 98-99'~; lit.251020~; ~ m r :  6 6.32 (ro,lH,4-H), 6.59 (m,lH,3-H), 

6.91 (m,lH,5-H), 7.24 (m,lH,Sr-H), 7.78 (m,lH,6,-E), 8.38 (dd,lR,4'-H), 8.80 (dd,lH,Z'-H), 

9.9 (br s,lH,l-A). 

2-(3-Uethyl-2-thienyl)pyrrole (17). Mp 39-40%; pmr: 6 2:34 (s,3H,CA3), 6.29 (m,lH,4-H), 

6.34 (m,lH,3-H), 6.81 (m,lH,5-H), 6.88 (d,lH,4'-H), 7.08 (d,lH,5'-H), 8.2 (br s,lH,l-8). 

Anal. Calcd for C9H9NS: C, 66.22; 8, 5.56; N, 8.58; S, 19.64. Pound: C, 66.40; H, 5.65; N, 

8.52; S, 19.74. 

1,2-Diphenylpyrrole (18). To a solution of 29 (1.48 g, 9.1 mMol) in absolute ethanol (20 ml) 

was added aniline (0.84 ml, 9.2. mud) and acetic acid (0.53 ml). After refluxing for 4 h, 

the solvent vas removed and the residue was purified by chromatography (eluent: petroleum 

ether-etherl3-1) yielding 1.15 g 18 (57%); mp 82-83'~ ; lit.26 rnp 92'~; em:& 109.3(3-C), 

110.7 ( 4 4 ,  124.4 (5-C), 133.2 ( 2 4 ,  140.6 (N-C6H5,1'-C), 125.7-133.0 (arm.-C). 

2-(4-Pluorophenyl)-l-(n-propyl)pyrr01e (19). To a solution of 2 (3.78 g, 0.021 Uol) in 

ethanol (75 m1) was added 5-propylarnine (1.77 nl, 0.021 Hol) and acetic acid (1.2 ml)..After 

refluxing for 1.5 h, the solvent was removed and the residue was purified by chromatography 

(eluent: petroleum ether-etherl95-5). Yield 2.66 g of 2 (62%); oil; crnr:6 11.1 (CH3), 34.8 

(C-CH2-C), 48.8 (N-CH2), 122.0 (5-C), 108.9 (4-C), 107.8 (3:C), 133.2 (2-C); 136.1,130.7, 

115.3 and 163.0 (2-C6A4P;1'-C,2'-C,3'-C and 4'-C, respectively). 



Table 111 .  Physical end spectroscopic properties o f  2-phenylpyrroles 1 

P M R  data (6, ~ 0 ~ 1 ~ ) ~  
Compound R rn p (OC) formulaa I-H 3-H 4-H 5-H R-H 

a Satisfactory analyses (C, tl, N, Cl, F, 5; to.4%) were abtalned; Coupling constants ( J  in Hz, +0.02): 

H-13, H-14 and H-15, 2.7; H-34, 3.7; H-35, 1.5; H-45, 2.6; C~xt.2C m p l 2 6 t  and lit.' m p 129'~; 

Downfield shift due to H-brldge with 2'-0CH3; n y z 1 . 5 9 7 8 ;  ~ l t . ' ~  m p 84-85°~;g C, calcd;78.55; found:78.04. 



REFERENCES AND NOTES 

2-Phenylpyrroles as Confarmationally Restricted Benzamide Analogues. A new Class of 

Potential Antipsychotics. Part 1, I. van Wijngaarden, C.G. Kruse, R. van Hes, J.A.U. 

van der Heyden, and U.Th.M. Tulp, J.Med.Chen., to be published. 

Intermediates 2a-c were obtained by condensation of acetophenones with a) 2- 

(dimethylamino)nitroethene, b) glyoxal mono-N,N-dinethylhydrazone, or c )  methyl 

glyoxalate N,N-dimethy1hydrazona;a) T. Severin, P. Adhikary, E. Dehmel, and I. 

Eberhard, Chem.Ber., 1971, 104, 2856 ; b) T. Severin and H. Poehlnann, K, 1977, 

110, 491; c )  T. Severin, W. Supp, and G. Uanninger, s, 1979, 112, 3013 - 

P. Rosenmund and K. ~r<bel, Angev. Chem., 1968, 80, 702. 
German patent 2835439 to BASF, 1980; Chem.Abstr., 1980, 93, 132363a. 
a) B.A. Trofimov, S.E. Korostova, L.N. Balabanova, and A.I. Hikhaleva, e. 
Geterotsikl. B., 1978, 489, Chem. Abstr., 1978, 89, 42986" and z. Org. Khin., 
1978, 14, 2182; Chem. Abstr., 1979, 90, 71976s; B.A. Trofimov, S.E. Korostova, A.I. 

Mikhaleva, L.N. Sobenina, A.N. Vasil'ev, and R.N. Nesterenko, m. Geterotsikl. 
Soedin., 1983, 273; Chem. Abstr., 1983, 98, 215435e; b) D. 'Dhanak, C.B. Reese, S. 
Romana, and G. Zappia, J.Chem.Soc., Chem.Commun., 1986, 903. 

a) G. Wittig and 8. Reichel, Chem.Ber., 1963, 96, 2851;b) S. Saeki, T. Hayashi, and U. 

Hamana, Chem.Pharm.Bull., 1984, 32, 2154. 
H. Berner, G. Schulz, and H. Reinshagen, Honatsh. Chem., 1977, 108, 285; Chem. Abstr., 
1977, 87, 53060~. 
For leading references, see a) G. Ria and A. Lecas-Navrocka, Bull. Soc.Chim.Fr., 

1976, 317; b) M.C. Uussatto, D. Savoia, C. Teombini, and A. Urnani-Ronchi, J.Org.Ches., 

1980, 41, 4002; c) L. Uayring and T. Severin, Chem.Ber., 1981, 114, 3863; d) G. 
Rosini, R. Ballhi, and P. Sorrenti, Tetrahedron, 1983, 2, 4127. 
a) T. Nakai, E. Wada, and M. Okawara, Tetrahedron Lett., 1975, 1531; d)O.G. 

Kulinkovich, 1.6. Tischenko, and V.L. Sorokin, Synthesis, 1985, 1058. 

A.I. Ueyers and N. Nazarenko, J.Org.Chem., 1973, 38, 175. 
D. Seyferth and R.C. Hui, J.An.Chem.Soe., 1985, 107, 4551. 

G. Rosini, R. Ballini, H. Petrini, and P. Sorrenti, Tetrahedron, 1984, 40, 3809. 

E. Brown, E. Guilmet, and J. Touet, w, 1973, 29, 2589. 
A 

M. Larcheveque, G. Valette, and Th. Cuvigny, s., 1979, 35, 1745. 

L. Brandsma and J.F. Arens, "The Chemistry of the Ether Linkagen, (S. Patai, Ed.), 

Interscience, New York,1967, p.553-615. 



HETEROCYCLES, Yo1 26, No 12, 1987 

A 
a) N-cyclohexylimines: Th. Cuvigny, l4. Larchevegue, and 8. Normant, Liebigs A m .  Chem., 

1975, 719; A. Eosomi, A. Shirahata, Y. Araki, and 8. Sakurai, J.Org. Chem., 1981, 5, 

4631, b) N,N-dimethylhydrazones: E.J. Corey and D. Enders, Chem.Ber., 1978, 111, 1337. 
Lithiated N-cyclohexyl ketimines could be alkylated with 6 only in the presence of 
hexanethylphosphortrimide (ref. 14). 

Only few reports deal vith reactions of lithiaced acetophenone N,N- 

dinethylhydrazones; a) p-tolylsulfination: L. Banfi, L. Colombo, C. Gennari, R. 

Annunziata, and P. Cozzi, Synthesis, 1982, 829; b) trimethylsilylation: A. Oliva and 

S. Stegen, Bol.Soc.Chil.Quim., 1982, 11, 218; Chem. Abstr., 1982, 97, 23867e; c )  

conjugate addition to enones: T. Ross Kelly and 8.-T. Liu. J.Am.Chem.S~c.~ 1985, 107, 

4998. 

a) S.A. Bal, A. Marfat, and P. Aelquist, J.Org.Chem., 1982, 47, 5045; b) L.A. Paquette 

and A. Leone-Bay, J.Am.Chem.Sac., 1983, 3, 7352. 

a) H.J.J. Loozen and E.P. Godefroi, J.Org.Chen., 1973, 2, 1056; b) H.J.J. Laoeen, 

ibid., 1975, 40, 520. 

Similar problems have been reported by J.C. Stovell, w, 1976, 41, 560. 

T.U. Green, "Protective Groups in Organic Synthesis", 9-Intersience, New Yark, 

1981, Chapter 4. 

N-Uethoxy-N-methylamides on the other hand are known to yield ketones even vith excess 

of Grignard reagent: S. Nahm and S.M. Weinreb, Tetrahedron Lett., 1981, 22, 3815. 

Jap. patent 7310465 to Pujisawa; Chem. Abstr., 1968. 79, 31856~. 

J. Pirl, Chem. Ber., 1968, 101, 218. 
A. Treibs and R. Derra, Liebi~s Ann. Chem., 1954, 589, 176. 

Received, 6th July, 1987 


