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Abstract- Enamine la, derived from Cmethoxy- 1 -k&-alone and morpholine, reacts with &nest 
2a and 2b to give (1: 1) adducts 34 and a mixture of 3b and k, respectively. The pyrrolidine enamine 
lb, on the other hand, reacts with carbene Zb, to give, beside the (I : 1) adduct 3e. benzylidene-deriva- 
tive 4b. Reaction of enamine lb with carkne 2~ does not yield a 1: I adduct; inskad, two products 
were isolated which have heen identified as4a and 5. Both morpholine and pyrrolidine enamines la,b 
react with tine k to aive one and the same moduct 6. Possible mechanisms for the formation of the 
reaction products are disked. 

Reactions of enamines with carbenes, in general, 
lead to aminocyclopropanes as primary productq3 
however, dependence of the course of reaction on 
the nature of the enaminebase has been recently 
observed in this laboratory.* In connection with 
our continued interest in the chemistry of con- 
jugated enamines**S we have examined the re- 
action of &eJ.ralone enamines la,b with carbenes 
2a-c (Scheme 1). a-Tetralone enamines possess 
the unusual feature that their dipolar resonance 
structures are subject to steric inhibition by the 
peri-proton (CR-H) of the tetralin ring.s 

Enamines 1a.b were prepared by the method 
described by Van der V1ugt.l The carbenes 2a,” 
2bU and 2c1° were generated by procedures reported 
in the literature. 

Reaction of the morpholine enamine of 6- 
methoxy- 1 -tetralone (la) with dichlorocarbene 
(2a) gave a single product, namely, the 1: I adduct 
3a, m.p. 104-107”, in good yield. The same 
enamine, however, reacted with phenylchloro- 
carbene (2b) to give a mixture of the stereoiso- 
merit (1 : 1) adducts, 3b and 3c which could not 
be separated into its components. The isomeric 
ratio 3bDc was derived from the NMR spectrum 
of the mixture. Endo-phenyl adduct 3b exhibits 
a considerable shielding of the Cs, Cr, Cs and 
the OMe group protons as compared with the 
corresponding protons in 3c (Experimental). 

*To whom all correspondence should be addressed. 
tANho@ clearly 2~” and presumably 2blS are carben- 

oid reagents rather than free carbenes, the word carbcne 
will he used for convenience. 

Furthermore, in adduct 3c, while the protons of 
the tetralin system resonate at “normal” 8 values, 
the morpholine methylene protons are, on the 
other hand, considerably shielded, (6 3.23 centre, 
m: --CH,-O-CH,--; the corresponding protons 
in 3b resonate at “normal” 6 values: 2.87 centre, 
m: -CH,-N-CH,--; S 3.7 I centre, m: -CH2- 
0--CH2--). These results are consistent with a 
cis-stereochemistry of the phenyl and the mor- 
pholine ring~.~ The 3b/3c ratio was determined to 
be 7 : 3 ; which is in agreement with a more hindered 
approach of phenylchlorocarbene to the enamine 
double bond in the transition-state leading to the 
formation of isomer 3~. 

Reaction of enamine lb with dichlorocarbene 
(2a) led, after hydrolysis, to products, which em- 
phasize the special character of the enamines 
utilizing pyrrolidine as the base-component. After 
column-chromatography, two products, 4a (m.p. 
52-58”) and 5 (m.p. 70-724 could be isolated. 
The structure of 4a followed from its spectral data; 
IR(CHC1,) 1660 cm-’ (a&unsaturated CO) and 
NMR (CDClJ 6 7.37 s (G-H). The latter chemical 
shift assignment for the CM-proton is in agreement 
with the expected anisotropic infiuence of the C,- 
CO and is also consistent with considerations to 
be presented later. Possible mechanisms for the 
formation of 4a are presented in Scheme II. 
According to route A (Scheme II) enamine lb is 
assumed to express its reactivity via the dipolar 
ion lb’, which would contribute significantly to 
the ground state of the molecule in view of the 
stabilization of an exocyclic double bond in polar 
resonance structures of pyrrolidine emunines.’ 
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la: R,R* = -(CH,h-0-_(CH,h- 
b: R,Rz = -(CH,),- 

2x R,=Rp=C1 
b: R,=Cl,R,=d 
c: R, = H, Rz = COOEt 

39: R,R* = -(CH,X-0-_(CH&- 
R,=R.,=CI 

b: R,R, = -(CHz)2-O-(CH&- 
&=Cl,R,=c$ 

c: R,RI = -_(CH,)z-O-(CH,k- 
R3=+,R,=CI 

d: R,R, = -(CH,),- 
Rs=R,=Cl 

e: RIRZ = -_(CH,),- 
R,=Cl,R,=4 

4a: R,=H,R*=CI 
b: R,=H,R,=$ 
c: R,=&R,=H 

COOEt 

MeO 
6 

SCHEME 1 

lb’ a b 

Me0 

Cl 4a* 
H.0 

Me0 
C 

3d 

SCHEME 2 
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A nucleophilic attack by the dipolar ion on the 
carbene leads initially to intermediate a, which 
yields intermediate b (enamine in its dipolar form) 
via a proton transfer. Loss of a chloride ion from 
h gives the iminium salt c, which hydrolyses to 
ketone 4a. Intermediate a can also be visualized 
as arising by an “quasienamine” reaction of 3d 
(route B). Circumstantial evidence for the latter 
path may be derived from the isolation of adduct 
3e and the consequent implication of 3d itself in 
the reaction leading to 5 (Scheme III). Although 
direct evidence distinguishing between A and B is 
lacking at the present, experiments described later 
favour route B. 

Formation of benzotropone derivative 5 is 
visualized as proceding via 1: 1 adduct 3d (Scheme 
III). Adduct 3d undergoes a ring opening reaction 
to the intermediate iminium salt d, which, after 
hydrolysis and loss of HC1,12 gives 5. 

Reaction of pyrrolidine enamine lb with phenyl- 
chlorocarbene 2b, and subsequent hydrolysis, 
yielded 3e, m.p. 152-154”, and 4b, m.p. 95-97’. 
The stereochemistry of 3e followed from its NMR 
spectrum; the pyrrolidine cr.&-methylene protons 
gave signals at “normal” 8 values (2.96, centre, 
m: -CH,-N-CH,-), while the &-proton was 
distinctly shielded (by the phenyl group, 6 640, 
d, J = 2.5 Hz); thus implying that the pyrrolidine 
and phenyl rings are trans in this compound. This 
result is not surprising in view of the expected 
steric hindrance to the approach of phenylchloro- 
carbene to the enamine double bond, so as to re- 
sult in the formation of the stereoisomer of 3e. 
Formation of 4b is believed to proceed via a 
mechanism analogous to that proposed for 4a 
(Scheme II, route B). This was confirmed by heat- 
ing 3e in a pyridine-water mixture whereupon it 
was converted quantitatively to 4b, thereby demon- 
strating the quasi-enamine reactivity of the 
aminocyclopropane system. Stereochemistry of 
4b could be deduced from the low-field resonance 
signal of the &-proton in the NMR spectrum (6 
7.82, t, J = 1.5 Hz) and the small trans allylic coup 
ling with the &protons. It was further established 
by synthesis and comparison of the NMR spectra 
of isomers 4b and 4c as outlined below. 

Base-catalysed condensation of 6-methoxy- l- 
tetralone with benzaldehyde led, in analogy to the 
synthesis of 2benzylidene- 1 -tetralone,13 to the 

formation of 4b, in high yield. Upon irradiation of 
4b (350 nm) the product underwent isomerization 
to its stereoisomer 4c. The NMR specnum of the 
new isomer exhibited a signal for G-H at 6 6.76 
(s), thereby attesting to the assigned stereo- 
chemistry of the two isomers. 

Both the enamines Ia and Kb reacted with carb- 
ethoxycarbene 2-c to give one and the same 
product, namely 6, in good yield. Two possible 
mechanisms can be postulated for the formation 
of 6 (Scheme IV). According to mechanism A the 
reaction of enamines la,b is visualized as proceed- 
ing via the intermediacy of adducts 7a,b. C,--C,- 
bond cleavage leads to the resonance stabilized 
intermediates 8a,b, which, after proton transfer 
and hydrolysis of the resulting enamines 9a,b 
(ionic structures) lead to product 6. In an alternative 
mechanism (B, Scheme IV) nucleophilic attack 
by the dipolar structures of the enamines (la’ or 
lb’) on the carbene, in a fashion analogous to the 
attack of lb’ on: Ccl, (Scheme II), leads to the 
same dipolar intermediates 7a,b which were 
postulated in mechanism A. 

Whether the cyclopropyl adducts In and 7b 
(mechanism A) arc involved in the reactions lead- 
ing to ester 6 is a question of considerable mechan- 
istic interest. That the morpholine enamine la 
should react with carbene 2c to give adduct 7n 
would be amply anticipated in the light of previous 
results 4*5*11*11 However, the formation of the same 
product from both pyrrohdine and morpholine 
enamines is unexpected, particularly in view of 
the stress that has all along been laid on their 
distinctive characters. This anomalous situation 
can, however, be resolved if one takes into account 
the very special nature of a-tetralone enamines, 
especially those containing pyrrolidine as the base 
component. Considerable evidence now exists 
which suggests that the dipolar structures of 
enamines derived from a-tetralone are subject to 
steric inhibition owing to interaction between the 
peri hydrogen (C,-H) of the tetrahn system and 
the a-methylene protons of the amine. The 
suppression of such an ionic structure would have 
significant consequences on the reactivity pattern 
of the pyrrolidine-enamine of a-tetralone; in 
general, decreasing the reactivity of the latter as 
a nucleophilic reagent would make its behaviour 
approximate to that of enamines derived from other 

d c 
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Mechaniem A: 

fa+b -I- :CHCOOEt - 

s: R,R, = -(CH&-O-(CH&-- 
8: R,R, = -_CCH,),- 

HP 
6- 

CUUEt 

Meu 

a: R,R, 
b: R&R, 

e 
- :cHcooi?4 , 

&sb - 9e,b H*9 6 

Mea 
Web* 

SCHEME 4 

H.O 

i3OEt 

- 

c?um UEt 
s 

13 IZ 

!kHEME 5 

bases. Seen in this ~c~und, the saute in 
behaviour of ia and lb towards 3c does not appear 
to be contradictory. It may be recalled that in 
contrast to reactions of other pyrrolidine enamincs 
with carbenes. lb is the only one which gives a 
cyclopropyl adduct (Be). 

The intermediacy of 74b, in the reactions of the 
enamines (i&b) leading to formation of 4, was pro- 

vided ~ouvinc~ support by the foilowing experi- 
ment. Enamine ester 10, prepared from 2-C&- 
ethoxycyclahex~one and p~li~e, was con- 
verted to the cyclopropyl derivative 11 (Scheme 
V). When II was treated with copper powder in 
DME under the conditions used for reaction of the 
enamines with 3c, the main product isolated, after 
hydrolysis and cb~mat~hy, was keto ester 
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14. The structure of 14 was attested to by its IR 
(1705 and 1735 cm-‘) and NMR spectra; the 
latter showed no cyclopropyl or pyrrolidine ring 
hydrogens. This result is in complete accordance 
with mechanism A, which, by analogy, would 
suggest the quasi-enamine ring opening of 11 to 
12 and its further conversion via 13 to 14. 

The abovementioned results, along with the 
recently reported ring-opening of 2-aminocycl* 
propylsulfoxides,15 provide further support for the 
concept of quasi-enamine reactivity of amine 
cyclopropanes. 

ExPERlMENrAL 
All m.ps and b.ps are uncorrected. Analyses were 

carried out by Mr. H. Pieten of the Microanalytical 
Department of this laboratory. IR spectra were recorded 
on a Unicam SP 200 spectrometer and NMR spectra 
were run in CDCls on Varian Association Model A-60 
D and HA-100 instruments, using TMS as an internal 
standard (except for cyclopropyl compounds where 
benzene was used as internal standard). All reactions 
were carried out with dry reagents in dried apparatus 
under a nitrogen atmosphere. 

Reaction of morpholine enamine 10 with dichloro- 
carbene 2e A soln of la (2.45 g, 0.01 mole) in 20 ml 1,2- 
dimethoxycthane (DME) was added dropwise to a warm 

(500). stirred soln of sodium trichloroacetate (7.4g, 
O-04 mole) in 100 ml DME. After the addition was com- 
plete, the mixture was allowed to teflux for 2hr, after 
which the NaCl formed was removed and the solvent 
evaporated under reduced pressure. The residue was 
dissolved in a mixture of 60 ml CHICIt and 40 ml of 2% 
HCI/H*O. This mixture was heated to reflux for 30min 
after which it was neutralised with NaHCO,. The organic 

layer was separated, washed successively with water, 
sat NaCl aq and dried over MgSO,. Removal of the 
solvent gave a brown oil, which was chromatographed 
on a silicagel column. Elution with CHClJEtOAc 6: 1 
gave product 3a, yield (after recrystallisation fom MeOH) 
2.12 g (6%), m.p. 104-107”; IR (KBr) 1610, 1580 and 
I5 IO cm-’ (arom), I1 10 cm-’ (-CH,-D-CH,); NMR 
8 2.70, centm, m (4H, -CH*-N-CH& 366 centre, 
m (4H, -CH,-D-CH,-), 3.76, s (3H, -OMe), 
6.65, d, J,,, = 2.5 Hz (IH, H,). 6.79. d x d, J,d = 2.5 Hz. 
J,# = 8.5 Hz (IH, H,), 7.23. d, J,., = 8.5 Hz (lH, H,). 
(Found: C, 58.6; H, 5.7; N, 4.2; Cl, 21.7. Calc. for C,,H,,- 
NO,CI%: C. 5854; H, 5.83; N, 4.27; Cl, 2160%). 

Reaction of morpholine enamine la with phenylchloro- 
carbene 2b. To a stirred and cooled (-209 soln of la 
(2.45 g, 0.01 mole) and benxalchloride (1.61 g. 0.01 mole) 
in 20 ml DME, was slowly (I hr) added a soln of t-BuOK 
(1.57g, 0.014mole) in l2ml DME. After the addition 
was complete the mixture was allowed to come to room 
temp and stand for 72 hr. Following the addition of IO ml 
of 10% HCl/H*O stirring was continued for another 24 
24 hr the mixture was neutmlised with NaHCOS and the 
solvent removed under reduced pressure. The residue 
was dissolved in CHCI,. washed with water (twice), 
sat NaCl aq and dried over MgSO,. Removal of the 
solvent gave 360 g of a brown oil which, upon addition 
of MeOH, gave 1.73 g (47%) of light yellow crystals 
(mixture 3b + 3c). 8oftening at 147-148”. followed by 
decomp; IR (KBr) 1600, 1570 and I500 cm-’ @mm), 
1110 cm-l (-CH,-O-CH,); NMR (3h) 8 2&l-2*95, 

m (4H. -CH,-N-CH,), 3.65-3.77, m (4H. --CH,- 
O-CH,), 3.67, s (3H, -OMe), 6.43, d, Js,, = 2.5 Hz 
(lH,H1),6*7&dxd,J,s=8*5Hx.J,J=2.5Hz(1H.H,), 
7.05-740, m (Ar-protons of 3b and 3c), 7.52, d, Jam, = 
8.5 Hz (IH, Hs); NMR (Jr) 8 387-348, m (4H, -CHz- 
0--CH*-), 3.78, s (3H, -OMe), 6-74, d, J6., = 2.5 Hz 
(IH, H&~*~~,~X~.J,,=~HZ,J,~=~.~HZ(IH.H,), 
764, d, Jt,, = 9 Hz (1 H, Hz& (Found: C, 71.3; H. 6-6; N, 
3-7; Cl, 9.7. Calc. for C&H,NO,CI: C, 71.43; H, 6.54; 
N, 3.79; Cl, 9.59%). 

Reaction of pyrrolidine enamine lb with dichforocar- 
bene 2a The same procedure as described for reaction 
with la was followed. Starting with lb (2.29 g. O-01 mole) 
and sodium trichloroacetate (7*4g, O-04 mole) and sub- 
sequent chromatography of the n&rue over a silicagel 
column, two products were obtained. They were re- 
chromatographed through a florisil column and the sepa- 
rated products 4 and 5 were further purifkd by sublima- 
tion, yield of 4a: 508 mg (23%), m.p.-52-58”; IR (CHCl*) 
lWJcm-l (C=O). 16OOcm-’ (arom); NMR 8 2.93, s 
(4H, 2H, and 2H+), 384, s (3H. -Me,, 6.71, d, Jj., = 
2.5 Hz (lH, H& 6.85, d x d, Jls = 8.5 Hz, Jld = 2.5 
Hz (lH, H,), 7.37, s (IH, &), 8.05, d. Js,, = 8.5 Hz 
(lH, H& yield of 5 232 mg (12.5%) m.p. 70-72”; JR 
(KBr) 166Ocm-’ (C=O), 1630 cm-’ (C=C), 1600 and 
1570 cm-’ (arom); NMR 6 3.87, s (3H, -DMe). 6.49- 
6.73. m (IH, H,), 6.78-786, m (3H, H,, H, and H& 
7.17, d x d, Js,=9Hz, Ja.,=2Hz (lH, H3), 7.18, 
3xd. J..,=llHz, Je.+= 1 Hz (lH, I-I& 8 8.47, d, J*_, = 
9 Hz (1 H, H,). (Found: C, 77.2; H, 5.5; 0, 17.3. Calc. 
for CltHloO,: C, 77.40; H. 5.41; 0, 17.19). 

Reaction of pyrrolidine enamine lb with phenylchioro- 
carbene 2b. The same procedure as described for re- 
action with la was followed. In this reaction lb (2.29g, 
0-01 mole), benzalchloride (l-61 g, 0.01 mole) and t-BuOK 
(1.57g, O-014 mole) were used. After working up the 
mixture a brown syrup was obtained. from which, upon 
addition of MeOH, adduct 3e crystallized as colourless 
crystals, yield l.18g (36.5%). m.p. 152-154” (dec); IR 
(KBr) 1600, 1575 and 1500cm-‘(arom); NMR 8 2*78- 
3.15. m (4H. -CH,--N<H,-). 366. s (3H. -0Me). 
6.40; d, i,., = 2.5 Hz Tl H, Ha, 6-70. d x d, J,, = 9 Hz, 
JIJ = 2.5 Hz (lH, H,), 784-7-37. m (5H, Ar-protons), 
7.49, d, J8,, = 9 Hz (lH, H,). (Found: C, 74.7; H, 6.9; 
N, 3.9; Cl, 10.1. Calf. for C2sH2,NOC1: C. 7466; H, 
684; N, 3.96; 0. 4.52; Cl. 10~02%). The ffltrate was con- 
centrated and chromatographed over a silicagel column 
(eluent CH,CldEtOAc 6: l), whereupon (after an addi- 
tional purification on TLC) 173 mg of 4b was obtained 
(6.5%), m.p. 95-97”: IR (KBr) 1660 cm-’ (C==O). 1610, 
1590 ‘and -1500 cm” (C&Z .and arom); NMR 8 2.78- 
298. m (2H. 2H,). 3-W-3.20. m (2H. 2H,). 3.83. s (3H. 
-O’Me):m6-66, d[’ J5., = 2.5 ‘Hz ‘(IH, H,); 6.88, d‘x d. 
Jlil = 9 Hz, J,> = 2.5 Hz (IH, H,), 7-28-7.50, m (SH, 
Ar-protons). 7.82, t, Js, = l-5 Hz (lH, Ho). 8.1 I, d, JB., = 
9Hz (IH, H,). (Found: C, 81.6; H. 6.2. Calc, for C,,H,c 
0*:C,81~79;H,6~10;0,12~11%). 

Synthesis of trans- and cis-Zbenrylidene-I-tetralone 
WI, 4~). 6-Methoxy-1-tetralone (8-8 g, 0.05 mole) and 
benxaldehyde (5.3 g, O-05 mole) were dissolved in 50 ml 
of 4% KOH/EtOH. After I5 min product 4h precipitated 
as almost colourless crystals. After a reaction time of 1.5 
hr the mixture was neutralised with AcOH, and some 
water was added to complete the precipitation of 44. The 
product was f&red otI and washed with water/EtOH, 
yield IO-43 g (82%). 

tran.v4b (1 g) was dissolved in 100 ml MeOH and this 
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soIn was irradiated with light of 350 nm over a period of 
72 hr. On evaporation of the solvent a light yellow syrup 
was obtained. The degree of conversion into the cis 
isomer 4c (88%) followed from its NMR spectrum, 
hoduct 4c was crystallized from MeDH; m.p. 75*5- 
76.5”; IR (KBr) 1665 cm-’ (C=G), 1600,157O and 1495 
cm-* (C=C and atom); NMR 6 2.74-294 and 297-3.17, 
m (4H. 2H, and 2H.k 397. s (3H. -GMe). 668. d. 
J,, = 2.5 Hi (I H, Ha);‘676, s.( 1 ti, Hi). 6.82, d’x d, J,; = 
8.5 Hz, Jr* = 25 Hz (lH, H,), 7.21-760, m (5H, Ar- 
protons), 8.06, d, Js.r = 8.5 Hz (lH, Ha). (Found: C, 
81.9; H, 6.1. Calc. for C,J-l,~OI: C, 81.79; H, 6.10; 0. 
12.11%). 

Reaction of morphofine enamine 1~ with carboethoxy- 
carbene Zc. To a refluxing solution of la (2.45 g, 0.01 
mole) in 30 ml DME, with Cu powder (0.5 g) as catalyst, 
was added dropwise over a 2 hr period a soln of diaxo 
acetic ester (2-28 g, O-02 mole) in 20 ml DME. After the 
addition was complete. the refluxing was continued for 
another 2 hr. The Cu powder was removed by filtration 
and some water added to the liltrate and this mixture was 
refluxed for an additional 4 hr. The solvent was removed, 
the residue dissolved in CHC&, washed with water, sat 
NaCl aq and then dried over MgSO,. On evaporation of 
the solvent a brown oil was obtained. The fumaric and 
maleic esters formed during the reaction were distilled 
off at 0.1 mm. The residual oil was distilled at 158-178’/ 
1.75. IO-J mm to yield 6, yield I.85 g (71%); IR (CHCt) 
1725 cm-’ (sat. ester), 1680 cm-’ (C=G), 1600 and 1580 
cm-’ carom); NMR 6 1.27. t, J =7Hz (3H, -Hz- 
h&), 3.84, s (3H, -OMe), 4.18, qua& J = 7 HZ (2H, 
-O-CH.-). 6.68. d. J-7 = 2.5 Hz (1H. H.). 6.83. d x d. 
Jr8 = 8.5 Hz, J,, = 2.j Fiz (IH, H7). g.ti, d,“J,,, = 845 Hi 
(lH, H,,). (Found: C, 8-S; H, 6.8; 0, 24.6. Calc. for 
C,,H,,O,: C, 68.68; H, 6.92; 0,2440%). 

Reaction of pyrrolidine enamine lb with carbethoxy- 
carbene 2c. The abovementioned procedure was followed. 
Starting with lb (2.38 g, 0~0104 mole), diaxoacc tic ester 
(2.288, 0.02 mole) and Cu powder (0.5g), after working 
up the mixture and distillation under high-vacuum, I.12 
g light yellow product 6 (48%) was obtained. 

Synthesis of I-pyrrolidino-2-carbethoxycyc/ohexone- 1 
(IO). 2-Carbcthoxycyclohexanone (8.5 g, O-05 mole) and 
pynolidine (5.3 g, 0.075 mole) were dissolved in I80 ml 
dry benzene. After the addition of a small quantity of p 
toluenesulphonic acid, the soln was heated to reflux 
under N, for 114 hr, the water formed being removed by 
means of a circulation apparatus filled with freshly cal- 
cinated molecular sieves type 4A.J Removal of the sol- 
vent afforded an oil, which upon distillation gave a light 
yellow. oily distillate which crystaJlized. This consisted 
of the desired enamine 10 (70%) and its l&double bond 
isomer 10’ (30%). Total yield 9.25g (83%); IR of the 
mixture IO and 10’ (CHCI,) 1720 cm-l (ester of IO’). 
1650 cm-l (ester of Id). 164?cm- (N-C=C); NMR of 
10: 6 1.24, t. J = 7 Hz (3H, -O-C-Me), 3.25, m. centre 
(4H, --CH,-N--CH,-), 4.12, quart, J = 7 Hz (2H. 
-Hz-). 

Synthesis of fhe methylene adduct 11. This reaction 
was carried out according to the method of Muck and 
WilsonI Enamine 10 (2.33 g. 0.01 mole) was dissolved in 
IO ml of dry ether and cuprous chloride (0.25 g) was 
added. While stirring, a soln of diazomethane (1 a) in 
35 ml ether was slowly added over a 1 hr period. After 
filtration of the mixture and evaporation of the solvent, 
a light greco oil resulted, which was chromatographecl 

over a silicagel column. Besides hydrolyzed enamine 
(2carbethoxycyclohexanone) and addition product 
originating from enamine IO’, 0.47 g of adduct 11(27%) 
was obtained as a yellow oil; IR (CHCL) 1725 cm-’ 
(ester): NMR 6 0.27, d. J = - 5.7 Hz (1H. H,l@), l-27, t, 
J = 7.5 Hz (3H, -D-Me), 2.77, m, centre (4H, -CH,- 
N-CH,-), 4.22, quart, J = 7.5 Hz (2H, -D-CH&. 

Heating of adducr 11 in rejhuing DME. Adduct 11 
(0.45 g, 0*0018 mole) was dissolved in 15 ml DME. After 
addition of Cu powder (0-I g), the soln was heated to 
reflux for 4 hr. The Cu powder was fflterad otf and the 
liltrate was diluted with 5 ml water. This mixture was 
refluxed for another 4 hr and this solvent was removed, the 
residue was dissolved in CHCIS and this soln was washed 
with water, sat NaCl aq and dried over MgSO,. After 
the removal of the solvent, 0.38 g of a dark brown oil was 
obtained which was chromatogtaphed over a silicagel 
column. This gave 60 mg of 14 (18%); IR (CHCI,) 1735 
cm-’ (sat. ester), 1710 cm-’ (sat. ketone): NMR 6 1.30. 
t, J=7 Hz (3H, -O-CH,-m), 3.50, m, centre (lH, 
CH-COOEt), 4.3 I, quart, J = 7 Hz (2H, -Hz-). 
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