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Abstract-Heating the title compound with benzene provides a mixture of dimethyl 1,3_dihydroxynaphthalene-2,4- 
dicarboxylate and 3-carbomethoxy+hydroxy-S-phenylpyrone which rearranges on melting lo the aforementioned 
naphthalene derivative. The initial substitution reaction appears 10 proceed through an intermediary pyronyl cation. 
The scope of this potential ring annelation reaction has been investigated for a range of aromatic and heteroaromatic 
compounds. Heating with basic substrates converts the bisdiazo compound into dimethyl 4-hydroxypyrazole-3.S 
dicarboxylate, while heating with isopropanol yields dimethyl 4,Sdihydroxypyridazine-3,bdicarboxylate. 

The present investigation arose out of our continuing 
search’ for methods of generating bisketens. It had been 
reported previously2 that photolysis of a methanolic 
solution of dimethyl 2,5-bis(diazo)4,Sdiketoadipate (1) 
provided tetramethyl ethane- I ,I ,2,2-tetracarboxylate (3), 
ostensibly by way of the bisketen (2). In the course of 
attempts to generate 2 we found that heating a benzene 
solution of the bisdiazo compound (1) provided a 
chromatographically separable mixture of two isomeric 
compounds with the composition C,4H,,0n. 

The first compound eluted was the minor product of the 
reaction. Its IR spectrum indicated the presence of 
H-bonded ester groups (1590, 1620 cm ‘) and OH groups 
(ca. 3,ooO cm-‘). The NMR spectrum showed singlets at S 
4.05 (C02CH,), S 13.40 (OH) and S 13.62 (OH) as well as 
a multiplet at 6 7.20-8.80 (ArH) with an integration ratio 
of 6: 1: 1:4. Consideration of the origin of this compound 
and the foregoing spectral data suggested that the 
compound is the naphthalene 4. The alternative structural 
isomers 8 and 9 would be expected, inter&o, to possess a 
single CO stretching frequency and a solitary singlet in the 
NMR for the OH protons. This supposition was confirmed 
in the case of 8, 1660 cm ’ and S 10.42 respectively, which 
was obtained from condensation of dimethyl phthalate 

“A preliminary account of part of this work has already 
appeared: C. W. Bird, C. K. Wong and D. Y. Wong, Tetrahedron 
Letters 4281 (1972). 

with dimethyl succinate by analogy to the preparation3 of 
the diethyl ester. 

The second compound eluted was the major product. 
The IR spectrum showed the presence of CO groups 
(1760, 1620 cm-‘), one of which was H-bonded, and a OH 
group (250%35OOcm-‘). The NMR spectrum showed 
singlets at 63.97, 4.02 (OCH,), 67.45 (C&H,) and S 1460 
(OH) with an integration ratio of 3:3:5: 1. Of the 
structures, 10-13, which might reasonably be considered 
for this compound the virtual singlet observed for the 
phenyl protons would appear to exclude formula 12. The 
UV spectra of 3-hydroxyfurans’ and 3-hydroxy-4- 
pyrones’ undergo bathochromic shifts in alkaline solution, 
whereas 4-hydroxy-2-pyrones have been reported’ to 
exhibit a modest hypsochromic shift. As shown in the 
Table the UV spectrum of the present compound shows a 
very marked hypsochromic shift on basification, and the 
original spectrum is regenerated by subsequent acidifica- 
tion. In view of the limited basis on which the original 
generalisation’ was formulated some additional examples 
have been obtained and are included in Table I. Thus we 
conclude that our compound is 3-carbomethoxy-4- 
hydroxy-6-methoxy-5-phenylpyrone (10). 

A report* on the reversible ring opening-ring closure of 
2-pyrones prompted an examination of the thermal 
stability of 10, which was found to be smoothly 
transformed into the naphthalene (4) on melting. This 
rearrangement entails electrocyclic ring opening of 10 to 
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the keten (15) which then undergoes cis-trans isomerisa- 
tion via keto-enol tautomerism, prior to electrocyclic 
cyclisation to 4. An attempt to confirm the role of the 
4OH group in this process was thwarted when methyla- 
tion of 10 gave an O-methyl ether whose IR spectrum 
showed bands at 1750 and 1620cm- indicative of the 
Cpyrone structure (16). Examples of analogous rear- 
rangements are provided’ by the thermal conversion of 17 
to 18. 

Mixtures of the corresponding naphthalenes (S-7) and 
2-pyrones (19-21) were obtained from reaction of the 
bisdiazo compound with anisole, toluene and chloroben- 
zene. A very low yield was obtained with chlorobenzene, 
and no comparable reaction was observed with benzonit- 
rile or nitrobenzene. Mesitylene provided solely the 
pyrone (22). Examination of the NMR spectra of the 

pyrones obtained from anisole, toluene and chloroben- 
zene showed that only compounds resulting from attack 
at the paru positions of the benzenoid substrates were 
obtained. In each case the pyrone underwent thermal 
rearrangement to the same naphthalene derivative as was 
obtained from the original reaction. 

Our conclusion that these substitution reactions were 
electrophilic ones was strongly supported by the observa- 
tion that the reaction of the bisdiazo compound with 
benzene was greatly accelerated by addition of a catalytic 
quantity of boron trifluoride etherate. Initially we viewed 
the reaction as proceeding as indicated in Scheme 1, 
however it seemed surprising that although 14 should be 
just as capable of forming an electrophile as I the 
potential products from its intramolecular cyclisation or 
reaction with excess substrate were not encountered. An 
alternative rationale is shown in Scheme 2. Following 
Wolff rearrangement of the bisdiazo compound, proton 
initiated cyclisation of the resulting keten (31) generates 
the pyrone diazonium cation (32) which can in turn 
provide the pyrone cation (33). Thus the initial products of 
these reactions would be the pyrones. Control experi- 
ments indicate that the rate of rearrangement of the 
pyrones to the corresponding naphthalenes under normal 
reaction conditions is sufficient to account for the 
amounts observed. 

The reaction of an aromatic compound with the 
bisdiazo compound and subsequent thermal rearrange- 
ment of the resulting pyrone provides a single step ring 
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19: R = p -MeOCJL 25: R = 2-Thienyl 

20: R = p -MeChH, M: R = 2,5-Me,-3-thienyl 

21: R = p-Cl&H, 27: R = 3-Benzothienyl 
22: R = 2,4,6MeGH, 28: R = 2-Benzofuranyl 

23: R = I-Naphthyl 29: R = 3-Me-2-benzofuranyl 

24: R = I-Pyrenyl 30: R = N-Carbethoxy-2-pyrrolyl 

and 37. While the pyrone (28) could be thermally 
converted into the dibenzofuran (37), the pyrone 29 
obtained from 3-methylbenzofuran resisted all attempts to 
rearrange it into 39. Although such a cyclisation has a 
precedent9 in the interconversion of usnic acid (40) and 
the keten (41), in the present case the presence of an 
alternative site, the carbomethoxy group, for cyclisation 
in 38 precludes the formation of 39, which will have a less 
extensive aromatic conjugated system than the pyrone 
(29). 

N-Carbethoxypyrrole and the bisdiazo compound gave 
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Scheme 2. 
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annelation procedure using essentially neutral reaction 
conditions, since the intermediary pyrone can be ther- 
mally rearranged without isolation. Hence a survey was 
made of the reactions of the bisdiazo compound with a 
range of aromatic and heteroaromatic compounds. 

Although naphthalene gave only a very low yield of the 
I’-naphthyl pyrone (23) and phenanthrene provided an 
almost inseparable mixture of at least two pyrones, 
presumably the 2’- and 3’-phenanthryl-isomers, a satisfac- 
tory yield of 24 was obtained from the much more 
reactive pyrene. The position of substitution is assumed 
to be that found for other electrophilic substitution 
reactions of these hydrocarbons. The low reactivity 
towards naphthalene in particular may reflect the steric 
requirements of the electrophile (33). 

The reaction of the bisdiazo compound with thiophen 
gave both 25 and 34. The NMR spectrum of 25, showing 
87.21 H,, 7.02 H, and 7.32 HS with observed coupling 
constants Jgl = 3.5, J,,, = I.3 and J1,, = 5.2 Hz, confirmed 
that substitution occurred at the 2-position of thiophen. 
The thermal rearrangement of 25 to the benzothiophen 
(34) established the orientation of the latter. 2,5- 
Dimethylthiophen provided only the pyrone (26). In 
keeping with the presumed electrocyclic mechanism of 
rearrangement no evidence could be obtained for the 
formation of the benzo[c]thiophen (35) even when the 
thermolysis of M was conducted in the presence of 
maleic anhydride, N-phenylmaleimide or dimethyl 
acetylenedicarboxylate. The bisdiazo compound con- 
verted benzo[b]thiophen into the pyrone (27) and the 
dibenzothiophen (36). Initial substitution at C-3 of 
benzothiophen is assumed by analogy with its behaviour 
towards other electrophiles. 

Attempts to effect reaction of furan and 2-methylfuran 
with the bisdiazo compound were unsuccessful, but 
limited reaction did occur with benzofuran providing 28 

OH OH Me 

the pyrone (30). The 5’-proton of the pyrrole ring was 
observed as an incompletely resolved double doublet at 
87.6, while the 3’- and 4’-protons show a multiplet at 
86.35-6.45. Thermal rearrangement of 30 gave the indole 
(42) which was only formed in trace amounts in the 
original reaction. The structure 42 follows from the 
spectral data although the IR spectrum at first sight 
appears anomalous with three CO bands at 1750,172O and 
166Ocm ‘. These features are due to the N-carbethoxy 
group preventing the coplanarity of the adjacent car- 
bomethoxy group at position 7 with the benzene ring. This 
in turn precludes intramolecular H-bonding between the 
6-OH and ‘I-carbomethoxy groups, hence the bands at 
3400 and 1720cm-‘. It is noteworthy that the chemical 
shifts of the Me protons of the carbomethoxy groups are 
appreciably different, 63.88 and 4.04, while in otherwise 
analogous compounds they are almost identical, cu. 4.106. 

A common product was obtained when the bisdiazo 
compound was heated with N-methylpyrrole, indole, 
thiazole or pyridine. Elemental analysis and mass 
spectroscopy showed it to have the composition 

Table I 

4-Hydroxy-2-pyrone 

A E,OH 
ma. 

(log 6) 

A A’k D rn.I 

(log 6) Shift 

6-Me” 283 (3.78) 278 (3.84) 5nm 
3-Et-6-Me” 290 (3.92) 289 (3.98) I 
3.5diPh&PhCH,’ 3 IO (4.07) 307 (4.05) 
3-Ac-6-Me” 310 (4.05) 294 (3.91) 1: 
5-PhCO-&MeJ 272 (4.17) 265 (4.19) 
3-C0&4e-5-Ph+MeO 315 (4%) 273 sh (3.94) 4: 
3-CO,Me-5-p-Me&H, 

&Me0 315 (4.12) 275 sh (4.00) 40 
LCO,Me-S_(Me,C,H,) 

-6-Me0 313 (397) 276 (3.86) 37 
3JZOIMe-5-pMeOC,Hd 

-&Me0 315 (4.23) 276 sh (4.27) 39 
3-C02Me-5-p-CIC,H, 

-6-Me0 314(4.01) 275 sh (3.98) 39 

o From Ref. 5. 
bEthanol solution with a few drops of 2N NaOH. 
‘Prepared according to Ref. 6. 
“Preparation, see Ref. 7. 
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C7HsN,0,. The IR spectrum indicated the presence of OH 
and imino groups (3400 and 32OOcm-‘), as well as CO 
groups (1700 cm-‘). The NMR spectrum comprised a six 
proton singlet at 83.82 and broad absorptions at 
S84O-9.80 and 6 14-15 each integrating for one proton. 

Mass spectra were recorded either by the P.C.M.U., Hat-well 

Consideration of this information and the structure of its 
using an MS 9 instrument or by the U. of L. Mass Spectrometq 
Service at Q.E.C. on an MS 30. 

precursor suggested that the compound was dimethyl 4- 
hydroxypyrazole-3,Sdicarboxylate (45), and this was 
confirmed by comparison with an authentic” specimen. In 
the course of the preparation of the bisdiazo compound it 
was noted that prolonged boiling with methanol during 
recrystallisation led to the formation of a high melting 
byproduct. Eventually it was found that a good yield of 
this compound could be obtained by refluxing an 
isopropanol solution of the bisdiazo compound. The 
molecular formula was established as C&N,06 by 
elemental analysis and mass spectrometry. The IR 
spectrum revealed the presence of OH and/or imino 
groups (3350-2500 cm-‘) and CO groups (1740, 
IWOcm-‘). Formulation of this compound as 46 or a 
tautomer received support from the results of its 
methylation with diazomethane. The dimethyl derivative 
(47) obtained exhibited IR bands at 1620 cm-’ (ring CO 
group), 1720 and 1750 cm-’ (ester groups). The NMR 
spectrum consisted of four singlets at 83.92, 2.97, 4.03 
and 4.14 due to the four Me groups. The formation of both 
45 and 46 can be envisaged as arising from a common 
intermediate, namely the diazaquinone (43). Direct 
reduction by isopropanol will yield the pyridazine (46) 
whereas a base catalysed benzilic acid rearrangement of 
43 to 44 followed by decarboxylation provides the 
pyrazolone (45). 

EXPERIMENTAL 

NMR spectra were either recorded at 1OOMH.z bv the 
P.C.M.U., Harwell or at 60MHz on a Perkin-Elmer k12E 
spectrometer for CDCI, solns with internal TMS. IR spectra were 
recorded for Nujol mulls on a Unicam SP 200 spectrophotometer 
and UV spectra for ethanol solns on a Unicam SP 800 instrument 
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The reaction of dimethyl 2,54is(diazo ~-3,~d~~e[oadipa~e with 
aromatic substrates 

In the case of reactions with liquid substrates the bisdiazo 
compound subs. 11 (f.27g) was heated with the substrate (IO- 
20 mf) at 100-l lo” until all of the diazo compound had reacted, 
when the excess substrate was distilled off in uacuo. In the case of 
reactions with naphthafene, phenantluene and pyrene the hyd- 
rocarbon (3 molar equivs) and the bisdiazo compound (I .27 g) were 
heated together in refluxing 1,2d~chfor~thane (ea. 20mf) until 
reaction was complete and the solvent d&tiffed off. The products 
were isolated either by column chromatography on silica gel in 
benzene and benzene-EtOAc (17:3) or by preparative TLC using 
plates coated with silica gel and developing (x2) with benzene- 
EtOAc (7:3f. The results with individual substrates were as 
foffows: 

(a) Benzene gave dimethyf f,3-dihydroxynaphthafene-2,~ 
dicarboxyfate (4%) m.p. 147-48” from MeOH. (Found: C, 61.1; H, 
4.5; M, 276. Cafe. for C,,H,,O,: C, 60.9; H, 4.3%; M, 276). IR 
(Nujof) 1.590, 1620 cm-‘; UV A,., 253 (409@), 298 (7760) 310 
(7330). 364 (5170) nm: NNR S4.05 fs. 6H. CH,O): 7~20-880 (m. 
4H, ArH); 13.40 (s, OH); 13.62‘ (s, OH).- It also gave‘3- 
carbomethoxy-4-hydroxy-6methoxy-S-phenyfpyrone (32%) m.p. 
189-90 from MeOH. (Found: C, 61.1; H, 4.6; M, 276). IR (Nujof) 
1760, I620 cm I; UV A,,,. 237 (13350) 315 (11590); NMR 63.97, 
4.02 (2 x s, 2 x CH,); 7.45 (s, GH,); 14.60 (s, OH). The pyrone 
(0.6 g) WIS dissolved in MeOH (20 ml) and treated with an ethereal 
sofn of a large excess of d~azomethane. The cold sofn was allowed 
to stand overnight and the oily residue obtained by evaporation 
chromatographed on silica gel in benzene which efuted 3- 
carbomethoxy-2,6dimethoxy-5phenylpyrone (0.15 g). This was 
finally evaporatively distilled in high vacuum and obtained as a 
cofourfess viscous liquid. IR (liquid film) 1750, f620cm^ ‘; NMR 
(CnD,) 63.24, 3.30, 3.52 (3 x s, 3 x CH,); 7.32 (s, C,HJ). 

(b) Anisofe gave dimethyf 2,4-dihydroxy-6- 
methoxynaphth~ene-1.3dic~boxyfate (3%) m.p. I!&5P from 
MeOH. (Found: M, 306.0733. Cafe. for C,,H,,O,: M, 3~.07~). IR 
(Nujof) 1645, 1610 cm ‘; UV A,,, 242 (45590), 269sh (29980) 
279sh (25090). 298 (11320). 380(5810) nm. Also formed was 3- 
carbomethoxy-4-hydroxy-6-methoxy-5-(p-methoxyphenyf)pyrone 
(28%) m.p. 132-35” from MeOH. (Found: C, 58.8; H, 4.8; M. 306. 
Cafe. for CI$HI.OOI: C. 58.8; H, 4.6%: M, 306): IR (Nujof) 1760, 
1610 cm“; UV A,., 254 (200@8), 315 (16940) nm; NMR 63.82, 
3.%,4.02 (3 x s, 3 x CH,); 697 (d) and 7.28. (d) Job. = 8+4 Hz (4H, 
ArH); 1440 (OH). 

(c) Tofuene yielded dimethyf 2kdihydroxy-6 
methyfnaphthafene-1,3~dicarboxyfate (3%) m.p. I73 - 75” from 
MeOH. (Found: C, 62.0; H, 5.1; M, 290. Cafe. for CoH,,06: C, 
62.0; H. 4.8%; M, 290); IR (Nujof) 1650, 1630 cm“; UV A,., 2.53 
(39730) 299 (8700). 311 (7.540). 369 (5220) nm; NMR 62.49 (s, 
CH,); 4. I4 (s, 2 X CH,); 7.5@-7.80 (m, 3H, ArH); 13.78 fs, OH), 
1390 (s, OH). Also isolated was 3~rbomethoxy~-hydroxy-~ 
methoxy-5-(p-methy!phenyf)pyrone (17%) m.p. I88 - 91” from 
MeOH. (Found: Cl 61.9: H,.4.8%; M, 290);‘IR (Nujof) 1760, 
1620 cm ‘: uv A.,. 242 (13990). 315 (13230) nm: NMR 62.38. 
490, 4.07 (3 x s, 3x CH,): 7.18 (d) and 7.28 (d) Jo,* 6Hz (4H; 
ArH); 34.45 fs, OH). 

(d) Chlorobenzene provided dimethyf dchforo-2,4- 
dihydroxynaphthafene (< 1%) m.p. I40 -4l”from MeOH. (Found: 
M, 310.0250. Cafe. for C,,H,,“CfO,: M, 310.0245): IR (Nujof) 
1640, I620 cm I; UV A.,., 257 (28090) 297 (7750) 309 (@OO), 354 
(5230) nm. The accompanying product was 3-carbomethoxy-S-fn- 
chforopheayi)~-hydro~y~m~ihoxypyrone (3%) m.p. 178 - & 
from MeOH. (Found: C. 53.9: H. 3.6: M. 310. 312. Cafe. for 
C,,H,,CIO,: C. 54.2; H, 3.5%; M, 310,312);IR (Nujof) 1760, 1620 
cm ‘; UV A,., 246 (13140), 314 (10160) nm; NMR 6397, 4.03 
(2 x s, 2 x CH,); 7.27 (d) and 7.46 (d) J,- 8.1 Hz (4H, ArH); 1460 
(s, OH). 

(e) Mesitylene gave 3-carbomethoxy-Q-hydroxyb-methoxy-fi- 
(2’, 4’. 6’-trimethylphenyl)pyrone (4%) m.p. 167 - 68”from MeOH. 
(Found: M, 318.1068. Cafe. for C1,H,,Oa: M, 3181tO3); 1R (Nujol) 
f?60,1620cm“: UV A ,,,ai 221(18280),3l3(93lO)nm; NMRS2,fO, 
2.31. 2.38, 4.00. 4.03 (5 x s, 5 x CH,); 7.49 (s, ZH, ArH ); 1440 (s, 
OH). 

(f) Naphth~fene gave 3-carbomethoxy-4.hy~oxy-~methox~s- 

(I’-naphthyf)pyrone (4%) m.p. 167 - 68” from MeOH. (Found: C, 
65.8; H, 4.7; M, 326. Cafe. for C,,H,,O,: C, 66.2; H, 4.3%; M, 326); 
IR (Nujof) 1760, 1620 cm“; UV A,.. 246 (28630) 315 (13320). nm; 
A$& 278 (19270) nm; NMR 63.98,4.05 (2 x s, 2 x CH,); 7~31-801 
(m, 7H, ArH); 14.58 (s, OH). 

(g) Phenanthrene yielded a mixture of 3-carbomethoxy-Q- 
hydroxy-6-methoxy-S-phenantbryfpyrones (10%) which were only 
partially separable by TLC. The mass spectrum showed the 
anticipated molecular ion(s) at m/e 376 and the IR spectrum the 
characteristic CO bands at 1780 and 1630 cm-‘. 

(h) Pyrene gave 3.c~bomethox~4-hydrox~~methoxy-5~( I’- 
pyrenyf)pyrone (22%) m.p. 2ll- 13’ from EtOAc. (Found: C, 
71.7; H, 4.2. Cafe. for &HlnOo: C, 72.0; H, 4.0%); IR (Nujof) 
1760, 1620 cm“; UV A,,, 241 (92800), 265 (47200), 275 (69600), 
324 (4OqOo), 239 (50400) nm; NMR 6 3.93, 3.97 (2 x s. 2 x CH,); 
7.76-8.24 (m, 9H, ArH); 14.36 (s, OH). 

(i) Thiophen provided dimethyf 4,6_dihydroxybenzo(b)- 
thiophen-SJdicarboxyfate (2%) m.p. 150 - 52” from MeOH. 
(Found: C, 51.0; H, 3-8; M, 282. Cafe: for Cr,H,oO,S: C, 51.0: H, 
35%; M, 282); IR (Nujof) 1645 cm“; UV A,, 252 (3~~), 26Osh 
(33820), 269sh (26990), 294 (9870), 302 (9870). 341 (6240); NMR 
64*06, 4.10 (2 X s, 2~ CH,); 7.72 (d, H2) and 7.96 (d, H3) 
J2.1 = 5.4Hz, 13~30 (s, OH); 14.20 (s, OH). It also gave 3- 
carbomethoxy-4-hydroxy-6-methoxy-5-(2’-thienyf)pyrone (14%) 
m.p. 147 - 48” from MeOH. (Found: C, 51.3: H, 3.9%; M, 282); IR 
(Nujof) 17M),1610cm~‘:UV A,,,239(6580).267(6460),315(3990); 
A f. 274 (7280) nm; NMR S4W, 4.16 (2 x s, 2 x CH,); 7.02 (dd, 
H4’); 7.21 fdd, H3’): 7.32 (dd. HS), J,.,=3.5; J,., = I.3 and 
J,., = 5.2 Hz; 15.02 (s, OH). 

(j) 2,5-Dimethyfthiophen gave 3-carbomethoxy+hydroxy-6- 
methoxy-5-(~,~-dimethyl-~-thienyf)pyrone (33%) m.p. 149 -50” 
from MeOH. (Found: C.54.1: H,4.8; M.310.Cafc. forC,,H,,O$: 
C, 54.2; H, 4.5%; M, 310); IR (Nujof) 1770, 1620cm ‘; UV A,.. 
238(18050),316(12400)nm;A~:,278(9840)nm; NMRS2.21,2*42, 
4.00, 4.08 (4 x s, 4 x CH,): 664 (s. Het-HI: 14.78 (s. OH). 

(k) yielded dimethyf 2,4. 
dihydroxydibenzothiophen-1,3-dicarboxyfate (3%) m.p. 216- 18” 
from MeOH. (Found: C, 58.0: H, 3-8; M, 332. Cafe. for C,,H,,O,S: . ._ _ 
C, 57.8; H, 3.6%; M, 332); IR (Nujol) 1645, 1610 cm-‘; UV A,, 
258 (23580). 272 (19920), 286 (f8170), 308 (13970). 378 
(3660), 3% (3490) nm; NMR 64.01 (s, 6H, CH,); 7.47-826 
(m, 4H, ArH); IO.58 (s, OH); Il.19 (s, OH). Also 
formed was 5~(~-~nzo~)thienyf)~3~~bomethoxy4hy~oxy~ 
methoxypyrone (13%) m.p. 202- 203” from MeOH. (Found: C, 
578; H, 39%; M, 332); Id (Nujof) 1760, f620cm-‘, UV A,, 225 
(30980). 268 (8920). 292 (8850). 300 (9400). 3 15 (7190) nm: A 2:. 273 .._. 
(I 1060) nm; NMR’63.97,4&(2X s, 6H1’CH,); 7+3&8@ fm, SH, 
ArH); 1460 (s, OH). 

(I) Benzofuran gave dimethyf I ,3dibydroxydibenzofuran-2,4- 
dicarboxyfate (0.4%) m.p. 154-55’ from MeOH. (Found: M, 
316.0578 Cafe. for Cl&&O,: M, 316.0583); IR (Nujof) 1640, 
1620cm-‘: UV A.... 256 (22750). 3 I6 (6080). 327 sh (5056). 380 
(3160) nm; It also yielded 5-(2’:benzdfuryi):3-carbomethdxy-4- 
hydroxy~methoxypyrone (4%) m.p. 170 - 71” from MeOH. 
(Found: C, 60.6; H, 4.1; M, 316. Cafe. for &H,,O,: C, 60.7; H, 
3.8%; M, 316); IR (Nujol) 1750, 1620 cm-‘: UV A,,., 246 (18530), 
312 (6.520) nm; NMR 64.04, 4.10 (2 x s, 2 x CH,): 6.70-7.80 (m, 
SH, ArH); 1452 (s, OH). 

(m) 3-Methyfbenzofuran provided 3-carbomethoxy-~hy~oxy- 
6-methoxy-5-(3’-methyl-2’-benzofuryf)pyrone (6%) m.p. 156 -5P 
from MeOH. (Found: C, 62.3; H, 4.5; M, 330. Cafe. for C,,H,,O,: 
C. 61.8; H, 4.2%; M, 330): IR (Nujof) 1780, 1610cm-‘; UV A,., 
263 (26400). 280 sh (22W), 285 sh (20540) nm: NMR 62.2, 4.06, 
4.21 (3 x s, 3 x CH?); 7.15-7.85 (m, 4H, ArH); 14.50 (s. OH). 

(n) N-Carbethoxypyrrofe gave 5-(N-carbethoxy-2’-pyrrolyf)3- 
c~bomethoxy~hydrox~~methoxypyrone (20%) m.p. 135 - 36” 
from MeOH. (Found: C, 53.0; H, 4.8: N. 4.1: M. 337. Cafe. for 
CI,H,,NOG C, 53.4; H, 4.4; N, 4.1%: hi, 337): IR (Nujof) 1760, 
f630cm-‘: UV A,.. 221 (26960). 248sh (12580). 312 (10780) nm: 
Af, 268 (i4160) rum; NMR 6 I.30 ft. CH;C); S.&i (ST dHz0): 4.07 
(s. CH,O), 4.37 (q, CH,); 640 (m, H3’ and H4’); 7.52 (m, Hs’): 
14.27 (s, OH). Heating this compound to 200” provided dimethyf 
N-c~~thoxy~,~ihydroxyindofe-S.7.dicarboxyfate m.p. 148 - 
50” from MeOH, which was only formed in trace amounts in the 
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preceding reaction. (Found: C, 52.9; H, 4.5; N, 4.5%; M, 337); IR 
(Nujol) 3400, 1750. 1720, 166Ocm-‘: UV A,, 253 (38400). 341 
(3260); Ati:. 257 (29700), 279 (29700), 305 sh (23200). 354 (5790) 
nm: NMR 8 I.38 (1. CH,. J = 6 Hz). 3.88 (s. CH,): 4.04 (s. CH,): 
4.39 (q, CH,); 6,7i(d, IHj and 7.33 id, IH) J = 4 Hz; IO.Si(s, OHj; 
1 I.52 (s, OH). 

(0) N.-Methylpyrrole, indole and thiazole gave dimethyl 4- 
hydroxypyrazole-3,5-dicarboxylate (19, 36 and 12% respectively) 
m.p. 241-43” from Hz0 identical with an authentic sample.” 
(Found: C, 42.4; H, 4.4; N, 14.1; M, 200. Calc. for C H N 0 . C, 7 8 2 5. 
42.0; H, 4.0; N, 148%; M, 200); IR (Nujol) 3400, 3200, 1700, 
1675 cm-‘; UV A,.. 275 (13840) nm; NMR (&-DMSO) 83.82 (s, 
2 X CH,); 840-984) (br, NH); 14X@-15.00 (br, OH). 

Dimethyl 1,4-dihydroxynapthalene-2.3-dicarboxylate 
Dimethyl phthalate and dimethyl succinate were reacted 

together in methanolic NaOMe following the procedure’ used for 
synthesising the diethyl ester. The product (6%) had m.p. I12 - 13” 
from MeOH. (Found: C, 604; H, 45; M, 276. Calc. for C,,H,20n: 
C, 60.8; H, 4.3%: M, 276); IR (Nujol) H&cm-‘; UV A,. 220 
(98570), 264 (69980), 364 (24640) nm; NMR 83.86 (s, 2 x CH,); 
760-7.80 (m. 2H. ArH): 8.10-8.30 (m. 2H. ArH): IO.42 (s. 
2xOH). ” 

,, , 

Reaction of dimethyl 2,5-bis(diazo)-3,4-dikefoadipote wirh iso- 
propanol 

The bisdiazo compound (2 g) in freshly distilled isopropanol was 
heated under reflux for 24 hr. The solution was evawrated in 
uacuo, and the residual solid recrystahised from MedH to give 
dimethyl 4.5dihydroxypyridazine-3,6dicarboxylate (0.43 g) m.p. 
218- 19“. (Found: C, 41.8; H, 3.4; N, 12.2; M, 228. Calc. for 
C,H,N,O,: C, 42.1; H, 3.5; N, 12.2%; M, 228); IR (Nujol) 
3350- 2500, 1740, 1590 cm-‘; UV A,, 318 (12370) nm; NMR 
(&-DMSO) 8284 (s, 2 x CH,); 86&12.20 (br, 2H, NH&/OH). 

The pyridazine (05 g) in dry DMF (30 ml) was treated with an 
ethereal soln of diazomethane (from 20 g N-nitrosomethylurea). 

After standing for 2 days at room temp the soln was evaporated in 
UUCKO. Preparative TLC of the sticky brown residue on silica gel 
with CHCI,-MeOH (1: I) gave dimethyl 5-methoxy-N- 
methylpyridaz-t-one-3,Gdecarboxylate (82 mg) m.p. 98-99” from 
EtOH-60/80 petroleum ether. (Found: C, 46.8; H, 4.8; N, 10.9; M, 
256. Calc. for C,,&N,O,: C, 46.8; H, 4.7; N, 10.9%; M, 256); IR 
(Nujol) 1750, 1720, 1620cm-‘; UV A,, 292 (13930) nm; NMR 
63.92, 3.97, 4.03, 4.14 (4 x s, 4 x CH,). 
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