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Summary 

2,3-Dicarbomethoxy-7,7-dimet.hyl-7-silabicyclo[2.2.1] hepta-2,5_diene 
(III) on photolysis gave dimethyl tetraphenylphthalate whereas the photolysis 
of 7,7-dimethyl-7-silabicyclo[ 2.2.11 hep-5-ene_2,3_dicarboxylic anhydride 
(Xla) resulted in the formation of 1 J&methyl-2,3,4,5-tetraphenyl-l-silacyclo- 
pentadiene (XIlIa). The tbermolysis of XIa also gave rise to XIIIa. Simil;lrly, the 
photolysis as well as thermolysis of 1,4,5,6,7,7-hexaphenyl-7-silabicyclo[2.2.1]- 
hept_5_ene_2,3_dicarbosylic anbydride (XIb) led to hexaphenylsilacyclopentadiene 
(XII%). Attempts to detect radical intermediates in these thermal and photo- 
chemical transformations by carrying out the reaction in the presence of hy- 
droquinone, hydraxobenxene, 3,6diphenyl-1,2-dihydro-1,2,4,5-ktrazine, cumene 
and tolan were unsuccessful. An attempted preparation of 7-silabicyclo[2.2.1] heptta- 
2,5-dienes by the reaction of silacyclopentadienes such as l-methyl-l-vinyl- 
2,3,4,5-tetraphenyl-1-silacyclopentadiene (XV) and 1-methyl-1,2,3,4,5-penta- 
phenyl-l-silacyclopen+adiene (XVI) with dimethyl acetylenedicarboxylate re- 
sulted in the isolation of dimethyl tetraphenylphthalate indicating that the 
corresponding 7-silabicyclo[ 2.2.11 hepta-2,5-dienes are thermally unstable. 

Introduction 

Studies on thermal fragmentation of several suitably substituted norboma- 
diene derivatives are reported to give benzene derivatives [l-4]. Similarly, 
cycloeliminations of carbenes are well documented [ 11. Thermal decomposi- 
tions of several beterosubstituted norbomadienes have been examined by dif- 
ferent groups of workers, and the loss of dimethylsilylene [ 5,6], diphenylsily- 
lene [7] and dimethylgermylene [8,9], as well as C6H5P [lo-121 and C&H&s 
[13] has been reported. 

l To whom all enquiru ehouki be addressed. 
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Of particular interest to us is the thermal fragmentation of 7-silabicyclo- 
[ 2.2.11 heptadienes and 7-siIabicyclo[ 2.2.11 heptenes. The thermal decom- 
position of a 7-silabicyclo[ 2.2.11 heptadiene such as 2,3-benzo-7,7-dimethyl- 
1,4,5,6-tetraphenyl-7-silabicyclo[2.2.1] hepta-2,5-diene (I) is -known to give 
1,2,3,4-tetraphenylnaphthalene (i1) in 88% yield and an amorphous dimethyl- 
silyl polymer 151. Similarly, 2,3_dlcarbomethoxy-7,7-dimethyl-1,4,5,6-tetra- 
phenyl-7-silabicyclo[2.2.1] hepta-2,5-diene (III) [5] and 7,7dimethyl-1,2,3,4,5- 
pentaphenyL7silabicyclo[ 2.2.11 hepta-2,5-diene (IV) [ 51 on pyrolysis have 
been reported to give the corresponding benzene derivatives. 

Barton and coworkers [ 141 have examined the thermal decomposition of 
1,4diphenyl-2,3-bi(trifluoromethyl)-7,7~~ethyl-7-s~abicycio[2.2.1] hepta- 
2,5diene (V) and shown that 1,1,2,2-tetrafluoro-3,6diphenylbenzocyclobutene 
(VI) and dimethyldifluorosilane (VII) were obtained. They hav<also shown that 
photolysis of V resulted in the formation of 2,3-bis(trifluoromethyl)-1,4-dip- 
henylbenzene (VIII). Similar thermal decomposition studies on IV and V 
have been reported quite recently by Maruca and coworkers [ 151. 

The thermal decomposition of a 7-silabicyclo[ 2.2-l] heptadiene deriva- 
tive may proceed either through a symmetry-allowed, linear cheletropic reac- 
tion [ 161 or through a multistep pathway involving radical intermediates as 
shown in Scheme 1. 

Results and discussion 

The object of the present investigation was to examine the photochemical 
and thermal transformations of a few representative 7-silabicyclo[2.2.1] hep- 
tadienes and 7-siIabicyclo[2.2.1] heptenes with a view to examining the details 
of the fragmentation processes. The thermal decomposition of 2,3_dicarbome- 
thoxy-7,7-dimcthyl-l,4,5,6-tetraphenyl-7-silabicyclo[2.2.l] hepta-2,5-diene 
III has been reported earlier by Gilman and coworkers [5] to give dimethyl- 
1,2,3,4&traphenylphthalate (IX). During the course of the present investiga- 
tions, we examined the photochemical transformations of III. The photolysis 
of III in benzene gave IX in 38% yield, It has been observed that when III was 
refluxed in benzene in the absence of light for even 10 h it resulted in nearly 
94% recovery of unchanged starting material, indicating that the decomposi- 
tion is truly accelerated under photochemical conditions. A probable mode 
of transfo,nation of III into IX would involve a symmetry-allowed loss of a 
dimethylsilylene moiety or a stepwise process involving a radical intermediate 
(Scheme 1). A second possible mode of reaction would involve a 1,8sigma- 
tropic shift of the silylene moiety to give silacycloheptatriene derivatives 
which can valence isomerize to give products like the silanorcaradienes (Scheme 
1). With a view to ascertaining whether any radical intermediates are formed 
in these reactions, we have esamined the photolysis of III in the presence of 
radical traps such as hydroquinone, hydrazobenzene, 3,6-diphenyl-1,2_dihydro- 
1,2,4,5-tetrazine and cumene. Thus when III was irradiated in the presence of 
an excess of hydroquinone in benzene under nitrogen atmosphere, dimethyl- 
1,2,3,4-tetraphenylphthalate (IX) was obtained in 50% yield. Nearly all of the 
hydroquinone (94%) was isolated unchanged. Similarly, irradiation of III in 
tbe presence of hydrazobenzene gave IX in 40% yield and azobenzene in 81% 
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yield. The formation of azobenzene is attributed to the photochemical oxida- 
tion of hydrazobenzene, as was shown in a blank esperiment. Likewise, when 
the irradiation of III was carried out in the presence of 3,6-diphenyl-1,2-dihy- 
dro-1,2,4,5-tetrazine, IX was obtained in SO% yield, together with 3,6-diphenyi- 
1,2,4,5-tetrazine and 50% of unchanged 3,6-diphenyl-1,2-dihydro-1,2,4,5- 
tetrazine. Also, when the irradiation of III was carried out in the presence of 
cumene, dimethyl 1,2,3,4-tetraphenylphthalate (IX) was the only isolable pro- 
duct. In none of these cases, could we isolate dimethyl 1,4-dihydro-1,2,3,4- 
tetraphenylphthalate (X) or its precursor, which would be espected under these 
conditions. Further, it has also been observed that the photo-reactions of III 
are not retarded in the presence of reagents like hydroquinone, hydrazobenzene 
3,6-diphenyl-1,2-dihydro-1,2,4,5-tetrazine and cumene, which can act as ra- 
dical traps. From these experiments, we conclude that the decomposition of 
III may in ah probability be going through a non-radical pathway. 

In this connection, 7-stiabicyclo[2.2.1] hepta-2,S-diene systems undergo 
hydrolytic cleavage to give benzene derivatives [ 5,7,15,17-191. We have ob- 
served, during the course of these investigations, that when 2,3-dicarbometh- 
ouy-7,7-dimethyl-1,4,5,6-tetraphenyl-7-s~abicyclo~2.2.1] hepta-2,5-diene (III) was 
reflexed in methanol, dimethyl 1,2,3,4_tetraphenylphthalate (IX) was obtained in 
90% yield. The most probable pathway for this reaction involves nucleophilic attack 
at silicon by methanol followed by loss of the silicon moiety (eqn. 1). 
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With a 7-silabicyclo[2.2.1] heptene system (XI), the photochemical trans- 
formation can proceed through different possible pathways as shown in Scheme 
2. One of these would involve a concerted or stepwise loss of the silylene moiety 
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to give dihydrotetraphenylphthahc anhydride (XII). Another mode would be a 
Rekro-Diels-Alder type of reaction leading to the formation of the parent sila- 
cyclopcntadiene XIII and maleic anhydride. 

We have examined the thermal decomposition of 7,7dimethyl-1,4,5,6- 
tetraphenyl-7-silabicyclo[2.2.1] hept_5ene_2,3dicarboxylic anhydride (XIa) and 
7,7-diphenyl-7-silabicyclo[2.2.1] hept-5-ene-2,3dicarboxylic anhydride (Xlb). 
The themolysis of 2&t at c&. 200” gave a 74% yield of l,l-dimethyl-2,3,4,5- 
tetraphenyl-1-silacyclopentadiene (XIITa). A small amount of maleic anhydride 
(12%) was also isolated from this run. Similarly, the thermolysis of XIb at ca. 
340” gave hexaphenylsilacyclopentadiene XIITb in a 80% yield. With a view to 
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trapping the dimethylsilylene species, if formed, we have examined the ther- 
molysis of XIa in the presence of tolan. However, only the starting material was 
recovered in 90% yield and no 1,1,4,4-Mramethyl-2,3,5,6-tetraphenyl-1,4- 
disilacyclohexadiene (XIV) was obtained. 

Thus, the formation of XIIIa and XIiIb in the thermoiysis of XIa and 
XIb, respectively, would strongly suggest that the major pathway for the de- 
composition of these compounds is through a symmetry allowed G’S + 7rz s + 
C? s fragmentation (Retro-DielrAIder reaction)[20]. 

We have also attempted the photochemical decomposition of XIa and 
XIb. Thus, on irradiation in benzene solution, XIa gave l,ldimethyl-2,3,4,5- 
tetraphenyl-1-silacyclopentadiene (XIIa) in 85% yield. No reaction, however, 
was observed when XIa was refluxed in benzene for 6 h in the absence of any 
light source. 

The photolysis of XIb in benzene gave rise to XIIIb in a 70% yield. Here 
again no reaction was observed when XIb was refhlsed in benzene for 4 h in 
the absence of light. 

The fact that the 7-silabicyclo[2.2.1 j heptenes, XIa and Xlb, under photo- 
chemical conditions give rise to the parent silacyclopentadienes, XIIIa and XIIIb, 
respectively, would suggest that the most favored pathway for the reaction is 
perhaps to go through a radical intermediate as shown in Scheme 2. 

Finally we report the attempted reaction of l-methyl-1-vinyl-2,3,4,5-tetra- 
phenyl-1-silacyclopentadiene (XV) and l-methyl-1,2,3,4,5-pentaphenyl-l-silacy- 
clopentadiene (XVI), respectively, with dimethyl acetylenedicarboxylate. When 
XV was heated with dimethyl acetylenedicarboxylate, dimethyl 1,2,3,4-tetra- 
phenylphthalate (IX) was obtained in 90% yield. The formation of IX would 
suggest that the initially formed 7-silabicyclo[2.2.i ] hepta-2.5~diene undergoes 
facile fragmentation under the reaction conditions. Similarly, XVI on treat- 
ment with dimethyl acetylenedicarboxylate gave IX in a 92% yield. 

From our studies, we find that the thermal decomposition of 7-silabicyclo- 
[2.2-l] heptadienes proceeds relatively faster than the corresponding 7-silabi- 
cyclo[2.2.1] heptenes. With 7-silabicyclo[2.2.1] heptenes, the most favored 
pathway seems to involve carbon-carbon bond cleavage leading to the parent 
silacyclopentadienes and not to elimination of the silylene moiety. 

Experimental 

All melting points are uncorrected. The IR spectra were recorded on a 
Perkin-Elmer Model 521 Infrared Spectrometer. Solvents were dried over 
sodium and freshly distilled before use. The irradiation experiments were car- 
ried out in a pure and dry nitrogen atmosphere using either a Hanovia 450 W 
medium pressure mercury lamp or a Griffin-Srinivasan 150 W Rayonet Re- 
actor, and the solutions were degassed before irradiation. 

Starting materials 
2,3-Dicarbomethoxy-7,7-dimethyl-l,4,5,6-tetraphenyl-7-silabicyclo[2.2.1] - 

hepta-2,5-diene (III), m.p. 195-196” (dec.) (85%) [5], 7,7-&methyl-1,4,5,6-t&m- 
phenyl-7-silabicyclo[2.2.1] hept-5-ene-2,3dicarboxylic anhydride (XIa), m-p. 
237-238” (72%) [21;, 1,4,5,6,7,7-hexaphenyl-‘7-silabicyclo[2.2.1] hept-5-ene- 
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2,3dicarbosyIic anhydride (XIb), m-p. 225-226” (83%) [ 71, l-methyl-l-vinyl- 
Z&4,5-tetraphenyl-I-silacyclopentadkne (XV), m.p. 177-178” (55%) [21] and 
l-methyl-l,2,3,4,5-pentaphenyl-I-silacyclopentadiene (XVI), m.p. 173-174” 
(74%) 1211 were prepared by reported procedures. 

Photolysis of 2,3-dicarbomethoxy-7,7-dimethyl-1,4,5,6-tetmphenyl-7-sila- 
bicyclo[2.2.1] hepta-2,5-diene (III) 

A solution of 0.28 g (0.5 mmol) of ITI in 150 ml of benzene was photo- 
lysed for 5 h. Removal of the solvent gave a product which was recrystaUized from 
a mixture (l/3) of petroleum ether (b-p. 60-80”) and benzene to give 0.22 g 
(88%) of dimethyl 1,2,3,4tetraphenylphthalate IX, m.p. 256-257” (mixture 
m-p.). The IR spectra of IX was superimposable on that of an authentic sample 
171. 

In a blank run, a solution of 0.28 g (0.5 mmol) of III in 150 ml of ben- 
zene was refluxed for 10 b. Removal of the solvent and work-up in the usual 
manner gave 0.26 g (94%) of the unchanged starting material III, m-p. 195- 
196” (dec.) (mixture m-p.) [5]. 

Photolysis of 2,3-dicnrbomethoxy-7,7-dimetAyI-l,4,5,6-tetrap~zenyl-7-sila- 
bicyclo[2_2.1] hepta-2,5-diene (iii) in presence of hydroquinone 

A mixture of 0.28 g (0.5 mmol) of III and 0.16 g (1.5 mmol) of hydro- 
q-uinone was irradiated in benzene for 5 h. After the irradiation, an insoluble 
colorless solid (0.1 g, 63%, m-p. and mkture m-p. 172-173”) was left behind, 
which was characterized as hydroquinone. The clear supematant liquid was 
concentrated under vacuum and the residue chromatographed over a neutral 
alumina column. On concentration of the benzene fraction, a colorless solid 
(0.13 g, 50% ) was obtained, which was characterized as dimethyl 1,2,3,4- 
tetraphenylphthalate (IX) [7], m-p. and mixture m-p. 255-256”. On evapora- 
tion of the ethyl acetate fraction, a colorless solid (0.05 g, 31%) was obtained 
which was characterized as hydroquinone, m.p. and mixture m.p. 172-173”. 

Photolysis of 2,3-dicarbomethoxy-7,7-dimethyI-l,4,5,6-tetraphenyl-7-sila- 
bicyclof2.2. l] hepta-2,5-diene (Iii) in presence of hydrazobenzene 

A mixture of 0.28 g (0.5 mmol) of III and 0.28 g (1.5 mmol) of hydrazo- 
benzene was photolyzed in dry cyclohesane for 7 h. Removal of the solvent 
under vacuum and chromatography over neutral alumina gave 0.22 g (81%) of 
azobenxene, m.p. and mixture m.p. 67-68”. El&ion of the column with ben- 
zene and subsequent removal of the solvent gave 0.1 g (40%) of dimethyl 1,2,- 
3,4,-tetraphenylphthalate, m.p. and mixture m-p. 256-257”[7]. Continued 
elution of the column with acetone and concentration gave 0.04 g (14%, m.p. 
> 400”) of a polymeric material whose IR spectrum (KE3r) showed bands due to 
Si-CH9 [v(Si+H,) 1250, 840 cm ‘3. 

In a blank experiment, a cyclohexane solution of 0.28 g (1.5 mmol) of 
hydraxobenzene was irradiated for 7 h. Removal of the solvent under vacuum 
and chromatography over a neutral alumina column gave 0.24 g (88%) of 
azobenzene, m-p. and mixture m-p. 67-68”. 
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Photolysis of 2,3-dicarbomethoxy-7,7-dimethyl-1,4,5,6-tetraphenyl-7-siia- 
bicyclo[2_2_1]hepta-%&diene (III) in presence of 3,6-diphenyl-l,Z-dihydro- 
1,2,4,5-telrazine 

A solution of 0.56 g (1 mmol) of III and 0.36 g (1.5 mmol) of 3,6-c%- 
phenyl-1,2-dihydro-1,2,4,5-tetrazine in 150 ml of dry, thiophene-free benzene 
was irradiated for 5 h. Removal of the solvent under vacuum and chromato- 
graphy over a neutral alumina column gave a pink crystalline solid (0.13 g, 
37%) which was characterized as 3,6-diphenyl-l,2,4,5-tetrazinp, m-p. and mix- 
ture m.p. 189-190” [22]. Evaporation of the benzene fraction gave 0.19 g 
(54%) of 3,6-diphenyi-1,2-dihydro-1,2,4,5-tetraaine, m-p. and mixture m-p. 
184-185” 1221. Concentration of a further fraction of benzene ga.ve 0.42 g 
(84%) of dimetbyl 1,2,3,4-tetraphenylpbthalate (IX), m-p. and mixture m.p. 
256-257” [7]. The evaporation of the methanol fraction of the column gave 
0.08 g (14%) of a polymeric material, the IR spectrum (KBr) of which showed 
bands characteristic of Si-CH3. 

Photolysis of 2,3-dicarbomethoxy-7.7-dimethyl-l,4,5,6-te‘~aphenyl-7-sila- 
bicyzlo[2.2.1] hepta-2,Sdiene (III) in presence of cumene 

A solution of 0.56 g (1 mmol) of III and 0.4 g (3.5 mmol) of cumene in 
175 ml of dry, freshly distilled cycloherane was irradiated for 7 h. Removal of 
the solvent under vacuum and chromatography over a neutral alumina column 
gave 0.1 g (20%) of dimethyl 1,2,3,4tetraphenyiphthalate (IX) [7]. 

Photolysis of 7,7-dimethyl-1,4,5.6-tetraphenyl-7-silabicyclo[2.2.1] hept- 
5-ene-2,3-dicarboxylic anhydride (Xla) 

0.52 g (1 mmol) of XIa was dissolved in 200 ml of thiophene-free ben- 
zene and photolysed for 2% h. Removal of the solvent under vacuum gave a 
yellow solid which on recrystallization from petroleum ether (b-p. 60-80”) gave 
0.35 g (85%) cf l,l-dimethyl-2,3,4,5-tetraphenylsilacyclopentadrene (>;rrIa), 
m.p. 180-181” (mixture m-p.) [5]. 

In a blank experiment, a benzene solution of 0.26 g (0.5 mmol) of XIa 
was refluxed for 6 h. Removal of the solvent gave a colorless solid which on 
usual work-up gave 0.25 g (96%) of the starting material (Xla), m.p. 236-237” 
(mixture m.p.) 1211. 

Photolysis of 1,4,5,6,7,7-hexaphenyl-7-silabicyclo[2.2.1] hept-5-ene-2,3-di- 
carboxylic anhydride (Xib) 

A benzene solution of 0.32 g (0.5 mmol) of XIb was photolysed for 3 b. 
On removal of the solvent and usual work-up, 0.19 g (70%) of hexaphenyl- 
silacyclopentadiene (XIIIb), m-p. and mixture m.p. 190-191”[7] was obtained. 

In a blank experiment, a benzene solution of 0.32 g (0.5 mmol) of XIb 
was refluxed for 4 h and then the solvent removed under vacuum to give 0.31 g 
(97%) of unchanged starting material, Xlb, m.p. and mixture m.p. 225-226” [7]. 

Reaction of l-methyl-l-vinyl-2,3,4,5-tetraphenyl-l-silacyclopentadiene (XV) 
with dimethyl acetylenedicarboxylate 

A mixture of 0.22 g (0.5 mmol) of XV and 0.49 g (3.5 mmol) of dimethyl 
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acetylenedicarboxylate was heated at ca. 70” in an oil bath for 4 h. The reaction 
mixture was finally washed thrice with 10 ml portions of petroleum ether 
(b.p. 60-80”) each time to remove any unreacted acetylenic ester. A pale yellow 
solid was left behind, yield 0.26 g (90%), which melted at ca. 253-255”, which 
was recrystallized from a mixture (l/3) of petroleum ether (b-p. SO-SO”) and 
benzene to give 0.24 g (85%) of dimethyl 1,2,3&te&phenylphthalate (DC), 
m-p. and mixture m-p. 256-257” [ 73. 

Reaction of l-methyl-l,2,3,4,5-pentaphenyI-I-silacyclopentadiene (Xvi) with 
dimethyl acetylenedicarboxylate 

A mixture of 0.24 g (0.5 mmol) of XVI and 0.22 g (1.5 mmol) of dim- 
ethyl acetylenedicarboxylate was heated at ca 70” in an oil bath for 10 h. The 
reaction nuxture was washed thrice with 10 ml portions of petroleum ether 
(b-p. 6080’) each time to remove any unreacted acetylenic ester. A pale yel- 
low solid was obtained which was recrystallized from a mixture (l/3) of peko- 
leum ether (b.p. SO-SO”) and benzene to give 0.28 g (90%) of dimethyl 1,2,3,4- 
tetraphenylphthalate (IX), m-p. and mixture m-p. 256-257” [7]. 

In a repeat experiment, 0.24 g (0.5 mmol) of XVI and 0.2 g (1.4 mmol) of 
dimethyl acetylenedicarboxlate were heated at ca. 50’ for 24 h to give 0.27 g 
(87%) of dimethyl 1,2,3,4-tetraphc:;ylphthalate (IX). 

In another repeat experiment, a mixture of 0.24 g (0.5 mmol) of XVI and 
9.5 g (3.5 mmol) of dimethyl acetylenedicarboxylate was heated at ca. 60” for 
11 h to give 0.26 g (85%) of IX. 

Thennolysis of 7.7-dimethyl-1,4,5,6-ietraphenyl-7-silabicyclof2.2.l]hept- 
5-ene-2,3-dicarboxylic anhydride (Xla) 

0.52 g (1 mmol) of XIa was thermolysed in a sealed tube at ca. 200” for 
4 h. The reaction mixture was then triturated with petroleum ether (b-p. 60- 
80”) to yield a pale yellow solid which was recrystallized from petroleum ether 
(b-p. SO-SO”) to yield 0.38 g (74%) of l,l-dimethyl-2,3,4,5-tetraphznyl-l-sila- 
cyclopen’tadiene (XIITa), m.p. and mixture m.p. 179-180” [5]. On concentra- 
tion of the mother liquor with small amounts of benzene, 0.06 g (12%) of mal- 
eic anhydride, m.p. and mixture m.p. 52-53”, was obtained. 

Thermolysis of 7,7-dimethyl-1,4,5,6-tetraphenyl-7-silabicyclo(2.2.1/ hept- 
5-ene-2,3-dicarboxylrc anhydride (Xla) with tolan 

A mkture of 0.13 g (0.25 mmol) of XIa and 0.18 g (1 mmol) of tolan 
was heated in a sealed tube in an oil bath at ca. 140” for 20 b. Then the reac- 
tkn mixture was triturated with petroleum ether (b.p. SO-SO”) to yield 0.12 g 
(89%) of unchanged starting material, XIa, m.p. and mixture m.p. 235-237” [ 211. 

Thermolysis of 1,4,5,6,7,7-hexaphenyl-7-silabicyclo(2.2.1 J hept-5ene-2,3- 
dicarboxylic anhydride (Xlb) 

0.44 g (0.67 mmol) of XIb was heated in a sealed tube at ca. 340” for 
4 h in a Sargent Bomb. The reaction mixture was chromatographed over a 
neutral alumina column and the solvent from the petroleum ether (b-p. SO-SO”) 
fraction was removed under vacuum to give 0.28 g (80%) of hexaphenylsila- 
cyclopentadiene (XIIIb), m.p. and mixture m.p. 190-191”[7]. 
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Thennolysis of 2,3-dicarbomethoxy-7,7-dimethyl-1,4,5,6-tetmphenyl-7-sila- 
bicyclo[2.2. l] hepta-2,5-diene (III) in presence of methanol 

A methanol solution of 0.28 g (0.5 mmo!) of III was refluxed for 7 h and 
then the solvent was removed under vacuum. A colorless solid was obtained 
which on careful crystallization from a mixture (l/3) of petroleum ether 
(b-p. 60-80”) and benzene gave 0.23 g (90%) of dimethyl 1,2,3,4-tetraphenyl- 
phthalate (IX), m.p. and mixture m.p. 256-257” [7]. 
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