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I 
5.53 (-CHzOC=O), 2 H triplet (J = 5 cps) centered a t  7.24 

(-CHzS-), 3 H singlet at 8.72 (CHaC<), broad 3 H triplet cen- 

tered at 7.24 (-CHzS-), 3 H singlet a t  8.72 (CHsC<), broad 3 H 
triplet centered a t  9.07 (CHsCHr). 

Anal. Calcd for CllH2002S: C, 61.07; H, 9.33. Found: C, 
60.81; H, 9.38. 

2-Methyl-2-(3-oxoheptyl)-l,3-dithiolane (XIV).-Butylmag- 
nesium bromide (from 1.26 g (0.056 g-atom) of magnesium), 
6.09 g (0.033 mole) of cadmium chloride, and 5.27 g (0.025 
mole) of acid chloride XIIIb'gave 1.00 Q (17%) of ketone XIV: 
bp 109-113' (0.15mrn); n24~ 1.5202; X&p1'5.85p; nmr (CDCla) 

4 H singlet a t  7 6.68 (-SCH&HzS-), 3 H singlet a t  8.22 (CH$<), 
broad 3 H triplet centered at 9.08 (CHsCHrj. 

Acid Cleavage of 8-n-Butyl-8-methyl-l,4-d1oxocan-5-one (11). 
-A suspension of 0.5196 g of I1 in 10 ml of 3 N hydrochloric 
acid was heated on a steam bath for 2 hr. After saturation with 
salt, the product way extracted with three 15-ml portions of 
ether. The extract was washed with saturated sodium carbonate 
solution, dried (MgS04), concentrated a t  reduced pressure, and 
distilled to yield 0.176 g (48%) of 7-butyl-y-valerolactone (IV): 
bp 60-65' (0.07 mm); n% 1.4426; A:::'a 5.67 p.  The infrared 
and nmr spectra as well as the glpc retention time were identical 
with those of the authentic compound prepared by the reaction 
of ethyl levulinate with butylmagnesium brornide.l2 

Base Hydrolysis of 8-n-Butyl-8-methyl-l,4-dioxocan-5-one 
(II).-A suspension of 0.991 g of I1 and 0.260 g of sodium hy- 
droxide in 10 ml of water was refluxed 30 min. After cooling, 
the colorless solution was extracted with ether, and the aqueous 
layer was acidified with 6 N hydrochloric acid. The ether extract 
was dried (MgS04) and concentrated a t  reduced pressure to yield 
a colorless oil (0.916 g; A:::" 2.78, 2.84, and 5.83 p ) .  Treat- 
ment with excebs ethereal diazomethane gave 0.414 g of hydroxy 
ester 111: bp 88-89' (0.05 mm); A:::1a 2.78 and 5.77 p ;  nmr 
(CDC13) 3 H singlet at 7 6.33 (-C02CHa), 2 H multiplet centered 
at  6.37 (-CH20H), 2 H multiplet a t  6.58 (-OCHr), 1 H singlet 

(exchanged by DzO) at  7.60 (-OH), 3 H singlet a t  8.87 (CHsC<), 
broad 3 H triplet centered at  9.08 (CHSCHZ-). 

Anal. Calcd for C1:!H2404: C, 62.04; H, 10.41. Found: C, 
61.93; H, 10.32. 

Acid Cleavage of 9-n-Butyl-9-methyl-l,4-dioxocan-5-one (VI). 
-A suspension of 3.00 g of VI in 60 ml of 3 N hydrochloric acid 
was stirred and refluxed for 2 hr. Work-up as above for 11 yielded 
0.582 g of 6-butyl-6-caprolactone: bp 73-76' (0.07 mm); A:;:'' 

I 
5.82 p;  nmr (CDCls) 3 H singlet at T 8.63 (CHIC<), broad 3 H 
triplet a t  9.17 (CHSCHZ-). Acidification of the sodium carbonate 
wash yielded 0.884 g of an unsaturated acid: bp 83-90' (0.18 
mm); A::,"'a 5.86 p ;  nmr (CDCl,) 7 4.83 (broad, >C=CH- 
CHz-). The unsaturated acid (56 mg) was stirred and refluxed 
for 24 hr with 5 ml of 20% sulfuric acid. Ether extraction yielded 
36 mg of 6-butyl-6-caprolactone which was identified by its 
infrared spectrum and retention time by vapor phase chromatog- 
raphy. Addition of biutylmagnesium bromide to ethyl &acetyl- 
butyrate a t  - 10" gave authentic 6-butyl-6-caprolactone: 
bp 74-75' (0.20 mm); n% 1.4562; A:::'a 5.82 p.  The nmr 
spectrum was identical with that of the product obtained by 
acid cleavage of VI.  

Anal. Calcd for CI(~HI~OZ: C, 70.54; H, 10.66. Found: C, 
70.76; H, 10.53. 

Acid Cleavage of 9-n-Butyl-3-ethyl-9-methyl-3-nitro- 1,3- 
dioxonan-6-one (VIII).-A suspension of 0.973 g of VI11 in 20 
ml of 3 N hydrochloric acid was stirred and refluxed for 17 hr. 
Work-up as above yielded 0.103 g 7-butyl-y-valerolactone (IV): 
bp 65-70' (0.06 mm); A::,"'* 5.68 p .  

Acid Cleavage of 5-n-Butyl-5-methyl-l,4-oxathiolan-8-one 
(=I).-A suspension of 0.500 g of XI1 in 10 ml of 3 N hydrochloric 
acid was stirred and refluxed 2 hr. The usual work-up gave 0.037 
g of 7-butyl-y-valerolactone (IV); bp 70' (0.07 mm); A:::'* 
5.68 p .  The infrared spectrum and the glpc retention time were 
identical with those of the authentic compound. 

Reaction of Mixed Anhydride I with Dimethylcadmiurn.-A 
solution of 5.80 g (0.025 mole) of mixed anhydride I in 12 ml of 
anhydrous benzene was added dropwise with stirring to 3.5 g 
(0.025 mole) of pure dimethylcadmium (obtained from Orgmet 
Inc., Hampstead, N. H.) in 25 ml of anhydrous benzene. After 

I 

I 

I 

I 

(12) C. Rai and S. Dev,  J .  Indzan Chem. SOC., 84, 178 (1957). 

stirring 15 hr a t  room temperature, the clear colorless solution 
was cooled in an ice bath during the dropwise addition of dilute 
sulfuric acid. The organic layer was separated, washed with 5% 
sodium bicarbonate solution , dried (MgSOd), and concentrated 
under reduced pressure to yield 4.28 g of a colorless oil. Infrared 
and glpc analysis showed the product to be the ketal ester I 

8,8-Dimethyl-l,4-dioxocan-5-one.-Magnesium bromide was 
prepared by reaction of 14.10 g (0.075 mole) of 1,2-dibromoethane 
with 1.70 g (0.07 g atom) of magnesium in 40 ml of ether. The 
ether was removed in a stream of nitrogen and 3.5 g (0.025 mole) 
of pure dimethylcadmium in 30 ml of anhydrous benzene was 
added. A solution of 5.78 g (0.025 mole) of mixed anhydride I 
in 10 ml of benzene was then added dropwise a t  room tempera- 
ture over a 15 min period. After stirring overnight a t  room 
temperature, the reaction mixture was cooled in an ice bath during 
the dropwise addition of dilute sulfuric acid. The organic layer 
was washed with 5% sodium bicarbonate, dried (MgSOa), and 
concentrated under reduced pressure. Distillation yielded 1.46 
g (37%) of a colorless liquid: bp 112-117' (20 mm); 5.75 

p ;  nmr (CDCls) 2 H multiplet centered a t  T 5.66 (-CHzOC=O), 
2 H multiplet centered a t  6.42 (-CHzO-), 6 H singlet a t  8.83 
((CHs)2C< 1). 

Anal. Calcd for CsH14Oa: C, 60.74; H, 8.92. Found: C, 
60.40; H, 8.92. 

Registry No.-11, 14734-32-8; 111, 14734-44-2; IV, 
3285-00-5; Va, 5694-89-3; VI, 14734-43-1 ; VIIa, 14734 
35-1; VIII, 14734-36-2; X, 14734-37-3; XIa, 14734- 

caprolactone, 14734-40-8; 8,8-dimethyl-1,4-dioxocan-5- 
one, 14734-41-9; di-n-bu tylcadmium, 343 1-67-2. 
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We have recently reported the basic equilibration of 
cis- and trans- methyl 3-isopropylcyclobutanecarboxyl- 
ate and discussed the conformational implications in 
terms of cyclohexane analogies.' In  such terms, the 
greater thermodynamic stability of the cis isomer may 
be ascribed to the difference between an equatorial and 
axial carboalkoxy group in a homogeneously puckered 
cyclobutane. Kequil  would thus represent a cis (e,e) + 
trans (e,a) s (a,e) equilibrium. However, a compari- 
son of AF and Kequil values for this system and its 
3-methyl analog2 with corresponding values for alkyl- 
(1) I. Lillien and R. A. Doughty, Tetrahedron, 48, 3321 (1967). 
(2) N. L. Allinger and L. A. Tushaus, J .  Org. Chem., 80, 1945 (1965). 
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cyclohexanecarboxylates of more rigid geometry does 
not support such direct analogy.’ In  the light of re- 
ports that “axial” halocyclobutanes may actually prefer 
a planar c o n f ~ r m a t i o n ~ ~ ~  and that Irans-1,3-cyclobu- 
tanedicarboxylic acid is indeed planar,& the possibility 
must be strongly considered that Kequi l  for the cyclo- 
butane esters reflects the incursion of planar conformers 
for one or both isomers rather than the former equilib- 
rium. In an effort to assess this possibility, we have 
studied the temperature dependence of the vapor phase 
infrared spectra, of the 3-isopropylcyclobutanecarboxyl- 
ate methyl esters and have obtained results which we 
feel support the latter interpretation. 

Infrared-active bands may be invariant with tem- 
perature, or they may vary selectively. For a com- 
pound of theoretical flexibility (i.e., conformational 
variance), the first instance is evidence of a single con- 
former. The second instance corresponds to conforma- 
tional equilibrium through population of different 
energy levels with resultant splitting of one or more 
vibrational transitions into as many different compo- 
nents as there are conformers, each component belonging 
to one of the conformers only.6 The resulting spectrum 
is thus a composite. For two conformers which differ 
only slightly in conformation, only few such splittings 
may be e ~ p e c t e d . ~  

I n  the case of the halocy~lobutanes,~ Rothschild was 
able to demonstrate convincingly the temperature 
dependence of different carbon-halogen stretching fre- 
quencies characteristic of equatorial and less stable 
planar conformers. In  the present case, the complexity 
of the spectrum, with a larger number of vibrational 
modes, a t  first appeared relatively formidable; how- 
ever, the bands of interest proved to be fortuitously 
accessible. 

The spectrum was scanned from 5000 to 700 cm-l 
in the temperature range of room temperature (24’) 
to 150°.7 The spectra of the two isomers were quite 
similar a t  room temperature except in the region 1243- 
1286 cm-l (Figure 1); this similarity prevailed over 
the range studied. So te  the absence of 1257 and 1286- 
cm-l bands in the trans isomer, while the 1243-cm-’ 
band is negligible in the cis isomer at  room temperature. 
In  cyclobutane itself ,x in the vapor phase, bands appear 
in this region at  1210, 1228, 1246, 1261, and 1277 cm-’. 
The first two are believed to be branches of the 1220- 
cm-’ 7 (CH2) transition present in the liquid and Raman 
spectra, but which is infrared forbidden for the Ddh 
(planar) conformer by selection rules. Unfortunately, 
in the present esters. this possibly diagnostic band was 
obscured by other intense absorption. The 1261-cm-‘ 
band was assigned as w (CH2), and very likely cor- 
responds to the present 1257-cm-’ band. The 1246- 
and 1277-cm-’ bands were unassigned. However, 
this is a region of CH2 modes, and these bands are 
considered probably to be similar  transition^.^ A com- 

(3) J. B. Lambert and J .  1). Roberts, J. Am. Chena. Soc.. 87, 3884, 3891 
( 1965). 

(4) W. G. Rothschild, J. Chem. Phys., 45, 1214 (1966). 
( 5 )  T. N. Margulis and M. 6. Fisher, J. Am. Chem. Soc., 89, 223 (1967). 
(6) K. Kozima and K. Sakashita, Bull. Chem. SOC. Japan, 81, 796 (1958). 
(7) Bands of interest could not be observed in low temperature liquid or 

( 8 )  G. W. Rathien., Jr., W. K. Freeman, W. D. Gwinn, and K. S. Pitzer, 

(9) H. A. Ssymanski, “Interpreted Infrared Spectra.” Vol. 1, Plenum 

glass phases because of broad, obscuring absorptions. 

J .  A m .  Chem. Soc., 7 6 ,  5634 (1953). 

Press, New York, N. Y., 1964, p 164 ff. 
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Figure 1. 

puterized assay of a large number of cyclobutane de- 
rivatives has appeared;’O one of the bands with greatest 
frequency of occurrence was cited at  1335 f 10 cm-I. 
It appears reasonable, therefore, to infer that this is a 
diagnostic ring CH2 fundamental which corresponds to 
the present 1243-cm-’ band. The present 1286-cm-l 
band corresponds to a calculated w (CH2) frequency 
which was not observed in cyclobutane,* but which may 
be the unassigned 1277-cm-’ band. Thus, as ring 
methylene fundamentals, these transitions may be 
expected to  be sensitive to changes in ring conformation 
and dihedral angle.” For the trans isomer, the 1243- 
cm-’ band remains the same in relative intensity 
throughout the temperature range examined. For the 
cis isomer, however, this band, initially quite small, 
shows an intensity increase relative to the other two. 
For comparison, band structure in the region of interest 
for both conformers a t  different temperatures is shown 
in Figures 2 and 3.12 

It may be logically assumed that the 1243-cm-l band 
represents a less stable conformational species for the 
cis isomer and the only available conformer for the 
trans is0mer.~~6*’~ Were the (highly unlikely) condi- 
tion of (e,e e a,a) equilibrium prevalent for the 
cis isomer, one would not expect the considerably less 

(10) H. E. Ulery and J. R. McClenon, Tetrahedron, 19, 749 (1963). 
(11) There is a rather small possibility that  these bands may be due to 

C-C(=O)-0 stretch modes; however, the more likely assignment for the 
latter is a t  1178 and 1194 em-’ in the present spectra, especially in view of 
the former’s unique behavior for one isomer and the coincidence with cyclo- 
butane bands. 

(12) Because of the difficulty in volatilizing the esters in the gas cell, 
intensities increase with incrwsing temperature because of increasing vapor 
concentration. However, the intensities of bands other than the 1243- 
128Bcm-I group varied uniformly for both isomers. 

(13) A referee has objected to this interpretation, stating that the struc- 
tural change “. . . could well be due to vibrational changes rather than con- 
formational ones” or, if it were conformational, could bedue to group transi- 
tions not involving the ring. However, this begs the question as to why 
similar spectral changes are not shown by the trans isomer and confounds 
attempts a t  conformational rationale. While it is of course not possible to 
unambiguously assign the 1243- and 1257-cm-1 bands, this objection over- 
looka their probable identification as ring CHz frequencies, and the specific 
assignment of the former aa a trans band. In addition, it is not compatible 
with the similarity of integrated intensities of bands atrributable to group 
vibrations a t  room (Figure 1) and elevated (Figures 2 and 3) temperatures. 
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stable (a,a) conformer to become preponderant at 60°, 
as the less stable band appears to do in this case.14 
Further one must expect a similar equilibrium for the 
trans isomer. A situation in which the trans spectra 
represented a uniform composite of two conformers 
(e,a e a,e) over a temperature range of 126” would 
demand Kequil = 1 over that entire range, and this is 
not possible in view of the quite different values of 
AGO for the two substituents.15 The spectra are thus 
not consistent with the concept of (e,e) cis and (e,a) 
trans isomers as unique equilibrium partners. The 
only cis conformer less stable than the (e,e> species, 
which can exhibit the appearance of spectral similarity 
to an invariant trans isomer, is that which can be 

(14) Since diaxial cis-1,3-dimethylcyclohexane is destabilized with reepeot 
t o  the diequatorial conformer by at least 3.7 kcal/mole (cf. N. L. Allinger and 
M. A. Miller, J. Ani. Chem. Soc., 83, 2145 (1961)). diaxial isopropyls in the 
1.3 relationship would engender an  even greater repulsive energy, probably 
in excess of 5 kcal/mole, considering the shorter 1,3 distance in cyclobutane 
(15) I n  cyclohexane, AGO for isopropyl - 2.1 kcal/mole, and AGO for 

carbomethoxy = 1.1 kcal/mole. Cf. (a) E. L. Eliel, N. L. Allinger, S. J. 
Angyal, and G. A. Morrison, “Conformational Analysis,” Interscience 
Division of John Wiley and Sons, Inc., New York. N. Y., 1965, pp 433 ff; 
also (b) N. L. Allinger and L. A. Freiberg, J. Am. Chem. SOC.. 31, 894 (1966). 

achieved by flexion toward the plane and creation of 
an essentially “planar” conformation. This ar- 
rangement is one in which the 1,3 diaxial interactions of 
the puckered (e,e) conformer have been minimized a t  
the expense of adjacent eclipsings and a resolution has 
been achieved in favor of the latter. This destabilizing 
effect apparently becomes a predominant influence in 
determining the conformation of the trans isomer, where 
a well-puckered ring would have to have a substituent 
much larger than hydrogen in an axial position. This 
model is in agreement with that deduced for the mono- 
halocyclobutanes and the energetically small order of 
magnitude (AE 1 kcal/mole) for the equatorial- 
dana r  transition in these corn pound^.*^^^ However, 
such a model contrasts with the conclusions reached by 
Wiberg and Lampman in their recent study of equili- 
bration of 1,3-dihalocycIobutanes. Is These authors 
deduced an (a,e) conformation in well-puckered trans 
isomers on the basis of dipole moment measurements. 
A possible rationale may be found in the much smaller 
AGO values for the halogens compared with that of 
COOCH,. l5a Halogens are large and polarizable and 
can more readily accommodate a C-X bond bent away 
from the axial, possibly reducing the axial tension. 

At room temperature, ca. S8OjO2O of the cis ester ap- 
pears to be the diequatorial conformer (compare with 
ca 80% for equatorial bromo~yclobutane~). The pro- 
portion of the “planar” conformer rises abruptly be- 
tween ambient and 100” temperatures. Although 
abrupt transition of this type as a consequence of ring 
puckering motion has been described,21 in this instance 
it appears unexpectedly facile over a rather low tem- 
perature range. For the five points which were mea- 
sured from SO to 150” for the cis isomer, a plot of the 
logs of the ratios of the intensities of the 1243- and 
1257-cm-l bands us. 1/T is linear. The slope yields 
AE 1.6 kcal/mole,20 which may be taken as an esti- 
mate of the zero-point energyfor the equatorial-“planar” 
transition in the present case. While not too much 
significance can be given the accuracy of this value ow- 
ing to measurement difficulties, it is in the expected 
direction from that for the bromocyclobutane transition, 
presuming some substituent dependence. In the case 
of the cis ester, planarization causes a decrease in the 
isopropyl-carbomethoxy distance as opposed to a 
decrease in the hydrogen-bromine distance in bromo- 
(16) It is certainly conceivable that  this “planar” conformer may still be 

slightly puckered, with a small dihedral angle. 
(17) As a referee has pointed out, conformation can certainly differ in 

different phases ( L e . ,  solid u s .  liquid). However, a good many values of con- 
formational energies obtained in both liquid and vapor phases correspond 
quite well (cf. ref 15a, p 433 f f ,  for examples), and there seems no u priori 
reason to suspect that  a conformer detected in the vapor pbase will not be 
present in the liquid. 
(18) K. B. Wiberg and G. M. Lampman, zbid., 88, 4429 (1966). 
(19) Unfortunately, the assumption on which these authors base their 

dihedral angle calculations, uiz., that  the dipole moment of bromocyclo- 
butane uniquely defines a conformer with equatorial bromine, is vitiated by 
the work of Rothschild,‘ who has shown that  the calculated dipole moments 
for the planar, equatorial, and axial conformers of this compound differ by 
no more than a maximum of f0.03 D. Further, the assumption that  two 
strong dipoles such as C-Br will not interact a t  the very short ( ~ 2 . 2  A) 
transannular distance in cyclobutane is open to question: note the thermo- 
dynamically decisive effect of the dipolar interaction of the two C-COOCHa 
groups in the 1,3 poaition (cf. ref 2). Thus these authors may have been deal- 
ing with relatively planar trans isomers. However, note footnote 9 of ref 18. 

(20) Because of the fusion of the 1243- and 1257-om-’ bands, integrated 
intensities are only approximate, and therefore this value likewise represents 
a n  approximation only. However, i t  should be noted in substantiation that  
it was possible to  duplicate integrated intensity measurements for these 
bands without significant deviation for several runs for each temperature. 
(21) W. G. Rothschild, J .  Chem. Phys., 44, 2213 (1966). 
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cyclobutane; the former must require more energy. 
However, in the present case, the energetic barrier 
is indeed small, and will be easily overcome by the 
energy available for most chemical reactions. Planar 
conformers must therefore be taken into account in 
considering cyclobutane reactivity even when it is 
disubstituted. 22 Although this evaluation does not 
affect the question of conformational distinctions 
between isomers for certain low-energy reactions such 
as d e a m i n a t i ~ n , ~ ~  it would predict that in other higher 
energy reactions such as solvolysis, which requires on 
the order of 20 kcal/mole of activation energy, planari- 
zation for both isomers may inhibit the appearance of 
behavioral disparities possible on the basis of non- 
planarity for some cases. 

These results allow interpretation of the cyclobutane 
ester equilibrium in terms of a cis (e,e “, “planar”) 
e trans (homo “planar”) process (Figure 4) and render 
intelligible the compression of K e q u i l  values for the 3- 
alkyl-substituted esters.24 It is evident that Kequi1 

measures not the thermodynamic difference between 
isomers differing in the extent of axial substitution, but 
rather a difference between conformers differing in di- 
hedral angle. The equilibrium constant, reflecting an 
internal cis equilibrium, is thus influenced only slightly 
by the nature of the s ~ b s t i t u e n t . ~ ~  

Experimental Section 

Infrared measurements were made in a 5-cm sodium chloride 
gas cell using the Perkin-Elmer Model 21 double-beam recording 
spectrophotometer. Samples of liquid ester were inserted onto 
the cell floor, and the cell atmosphere was saturated with vapor 
by prolonged periods of moderate heating under evacuation, 
followed by adjustment to the desired temperature. Heating 
was accomplished by a transformer-controlled heating tape wound 
tightly around the outside of the gas cell; temperature was mea- 

(22) Some modification of conformational conclusions reached for cis- and 
trans-3-isopropylcyclobutylamine on the basis of room temperature nmr 
measurements (I. Lillien and R. A. Doughty, J .  A m .  Chem. Soc., (18, 155 
(1967)) may he called for by the present conclusions. It is evident that the 
preponderance of cis isomer will be diequatorial under these conditions. 
However, to  the extent tha t  axial carbomethoxy and amino groups resemble 
each other in this syatem, the trans isomer should probably be considered less 
puckered than had been thought likely. 

(23) .4 quite large difference in  product composition in this reaction for 
each isomer in ref 22 has been interpreted in terms of conformational con- 
trol, with a trans isomer of smaller dihedral angle than the cis fitting quite 
well into the scheme presented: I. Lillien and R. A. Doughty, Tetrahedron 
Letters, 3953 (1967). 

(24) The value of Kepuii for the cis- and trans-3-t-butylcyclobutanecar- 
boxylates is only slightly larger than that which we have reported1 for the 
3-isopropyl esters (Dr. G. Lampman, private communication). The  unlikely 
alternative rationale that both groups, which differ greatly in steric effec- 
tivity, are equally able to maintain Conformational homogeneity in the cyclo- 
butane ring is untenable in the light of the present results. 

sured by a thermocouple held flush against the cell wall. Several 
measurements a t  each temperature were carried out after optimal 
equilibration was achieved. 

Registry No.-Cyclobutane, 287-23-0; cis-methyl 
3-isopropylcyclobutanecarboxylate, 14721-38-1; trans- 
methyl 3-isopropylcyclobutanecarboxylate, 14746-11-3. 
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As a route to the synthesis of 4,8-diaminoquinolines 
as potential antimalarials, an attractive synthetic 
pathway appeared to involve 8-nitro-2-carbomethoxy- 
4(1H)-quinolones (IV) . The traditional Conrad-Lim- 
pach-Knorr quinolone synthesis is generally unsuc- 
cessful however, for generation of the anilinocrotonates 
or acetoacetanilides of aromatic nitro amines,283 pre- 
sumably because of the reduced basicity of the amine 
function. In  our hands, the condensation of diethyl 
oxaloacetate with o-nitroanilines has also been un- 
successful. 

We have found that formation of the required anils 
or enamino esters (111) by the Michael condensation 
of o-nitroanilines (I) and dimethyl acetylenedicarbox- 
ylate (11) proceeds smoothly and in high yield (eq 1). 
Previous publications have demonstrated the generality 
of the reaction of (11) with o-aminonitriles,4 phenones,E 
amides,e or esters’ as a highly versatile heterocyclic 
synthesis. 

Although difficulties have been reported in the 
saponification-decarboxylation of nitro-substituted 
q~inoline-3-carboxylates,~ we have encountered little 
difficulty with the 2-substituted carboxylates available 
by our method. 

The cyclization of these adducts (111) to the 4(1H)- 
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