Tetrahedron Letters No.4, pp. 497-502, 1968, Pergamon Press. Printed in Great Britain.

THE REACTIONS OF ACTIVATED AMIDES. PART (III).
AN ACTIVATION OF THE &-POSITION OF

SECONDARY AMIDE CARBONYL.

T. Oishi, K. COchiai, M. Nagal, and Y. Ban
Faculty of Pharmaceutical Sciences

Hokkaldo University, Sapporo, Japan

(Received in Japan 28 September 1967)

In the preceding vaper of this series (Part II)(1), we reported that upon
treatment of gB-disuhstituted oxindole derivatives(Ia,b) with the Meerweln’s
reagent, followed by neutralization with agueous potassium carbonate, the
tertiary alkohol{IIIl}, m.p.229-230° was ilsolated in 5-10% yield in addition
to the expected imincethers(IIa,b). The structure of this compvound(IIl1) was
deduced mainly by its n.m.r. spectrum(DK30-d6):§ 1.25(s, 3H, 2C—C§3),1.52
(t, 33, -OCHp-CH3), and 3.95(d;’ 24, C1-4). Elemental analysis, u.v. and
i.r. spectra and mass spectrum(M+=314) are all compatible with the assigned

structure.
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*1 Thls band 1s characteristic of the Csyprotons of 8-o0oxoindolizidine
derivatives. T.Oishi, T.Ohnuma and Y.Ban; unpublished data.
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The mechanism of this anomalous reaction could be understood as follows.
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I'he ek-ethoxyenamine molety of V, which may be formed durinz the reaction,
should be a rather stronser nucleophile than the corresponding enamine and
might be reactive enoush to attack the carbonyl carbon?2 since the partici-
pation of oxygen m-electrons 1s also expected in the present system.

Based on the above consideration, we asttempnted to examine the reactivity
of di-ethoxyenamine derivatives in general. 1-Ethoxy-N,N-dimethylvinylamine
(VI') which had been synthesized by Meerwein and his coworkers(?2) was chosen
for this opurpose. The reaction of VI' with several alkyl nalides, acyl
chlorides and acrylonitrile was undertaken, affordine the anticlpated com-

CxpE o
pounds.B’

Hjowever, the prevaration of d-alkoxyenamines(VI and vi') required
the drastic condition such as direct treatment of the amide acetals(VII and
VII') with metallic sodium at the last step, which limited the applicability
of thls method for the preparation of various el-ethoxyenamines. Therefore,

to avold this dlsadvantage, the other methods for producing these species

are desired.
)

) OR
)
Fon- oty — Moo, OR, oy oy Mo Moy cocn,
cH & CHi | CHy | CHy |
3 O 3 OR OR OR
X : BFy, CH3SO4 (VHl) : R=CHs (V1) : R=CH;
(VII') : R=Et (Vi) : R=Et

*2 Thls type of condensation seems not to have been reported.

3  The detalls of these experiments will be described in the forthcoming
paper.

#4  Upon checking the literatures, the reactions of VI with acetylenic
esters(3), ketenes(4), methanesulfonyl chloride(5), and methyl
acrylate(6) have been published, giving the expected results.
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5

veanwhile, the n.m.r. sovectrum of VII was examined. Three main slznals*
avpearing at § 3.00(s, 64), 2.10(s, 6H), and 1.00(s, BH)(neat)*é are reasons-
bly assisned to O-methyl, N-methyl, and C-methyl protons, respectively. On
the other hand, the l.r. svectrum of VII exhibited two unexpected Deaks*7 at
16562 {strong) and 1630cm " (medium). The former could be ascribed to the

)
absorotion of the immonium salt()N=

) and the latter, to the double bond of
the enamine, since the compound(VI) has also an intense peak at the same
pogition. These data could be reasonably explalined by consldering that the
amide acetal(VII) is in rapid equilibrium with VIII and VI?8 Moreover, the
compound (VII) 1s known to react with the nucleophiles to =ive enamine deriva-
tives(2), which shows that the immonium salt(VIII) must be involved in the
reaction mixture. The latter species could be in equilibrium with the
d-ethoxyenamines in the absence of nucleophiles, since even the stable salt
(IV) is considered to liberate V during the reaction. rfrom these observations,

the amide acetal(VII) was assumed to be used equally as the odk-ethoXyenamine

and was subjected directly to the reactions witn several electroohiles.

=)
CHSW ?CH; +) OCHL
L, N—C—CHs — N=C—CHy — —C=CH, + CH3OH
CH ] %
CHs bCH, § Lo, CH3 ! oHe
(vin (vii) (vh)

R
J()CH:R

s R
g:?"c' “R

#5  Several small sienals presumably due to imvurities involved, were also
observed, but sisnals due to VI and the initisl amide were not detected.

#4  The chemical shifts of pure licuids were measured in vom from T&3 ex-
ternal reference.

#7  No absorptions were observed in the i.r. spectrum of triethyl ortho-
formate in these regions.

*8  Althouszh the mean lifetime(t) of each component involved in this egul-
librium satisfies the infrared svectrum time scale, 1t could be too
short compared with the transition times for excitation of the nuclel
in the n.m.r. spectroscopy (cf. J.D.Zoberts, Nuclear Magnetlc “esonance.
Application to Orzanic Chemistry. ©o. 63. icGraw-4111l Book Company, Inc.,
New York(195%)). Ther=fore, only averarse value of chemical shifts for
orotons of each compornent must nave veen observed.
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Treatment of VII with one molar equivalent of acrylonitrile in benzene

neat

i Vpax 2250 and 16650ﬁ4; n.m.r.{neat) $ 3.45(s,
EtQOH

max

*\) L]
afforded IXa, b.0.52118-9

34), and 2.43(s, 57) (54%) and the cyclic comvound (Xa), m.v.117-8°%, A 274

ap(losg 4.21)5 p1o2% 2250, 2190, and 1650cm” 5 n.m.r. (CDCL3)§ 2.98(s, 61) (14%
from VvII). I'he latter was also obtained by the further reaction of the
former with acrylonitrile. ¥ild acid hydrolysis of IXa save the ester(XIls),
which was savonifled to zlutaric acld, establishing the structure of XIIz and
IXa. when stirred with agueous ethanolic hydrogen chloride, £a yilelded the
cyclic ketone(XIa). The similar condensation of VII with 1.5 molar eaquiva-
lents of methyl scrylate produced IXb, b.p.581-2°(22.2%) and the cyclic
compound {Xb), b.p.3151-3°; yg:it 1735, 1620, and 16300&4; n.m.r. (CC1,) 8 3.673
{s, 3%}, 3.57(s, 34), and 3.1%(s, 6}) (45.8% from VII). The compound(Xb) was

formed on neating IXb with methyl acrylate.

I'ne reaction of VII with methyl vinvlketone gave di1-3,4-dihydro-2i-pyrane

neat

-1
nax 1693¢cm 3 n.m.r.(neat)d 4.3 (broad, s,

Aerivatives(iIII), b.p.,95-6",
2+) and 1.70(broad, s, 54) (55% “rom VII), the structure of which was
established by its conversion to XIV (10% HCl; stirred at room temv.) and XV
(10% .iCl; refluxed for § nr.).

lne reactions of VII with alkyl halides and acyl halides were then
investimated. In the preliminary experiments, benzyl chloride and benzoyl
cnloride were chosen as a typical example of each group. On heating VII with
sllzht excess of benzyl chloride for 20 hours; followed by aqueocus base
treatment, there was obtained the amide(XVI) in 40.5% yield. & solution of
Z.4 molar equivalents of VII and benzoyl chloride in absolute benzene was
stirred for 5 hours. After base treatment, an approximately 3:2 mixture of

o  Mujol

- ] a o)
XVII, m.p.34,5-95", pNUIOL 1450 and 1600ca™s and XVIII, m.p.97-9% ¥ 2 1730,

1655, 1615, and 15‘3Ocm'I was obtained in 43% yvield.

Thus, the various electrophiles were found to react with the amide acetal

{VII)., dowever, its reactivity was proved to be somewhat less than that of the

*Q)  Satisfactory elemental analytical data have been obtalined for all new
compounds.
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2-ethoxyenam1ne(vf). As the compound (VII) was prepared in falr yleld from
the correspondines N,N-dimethyl acetamide, the above results mean that the
substituents were introduced successfully into the d-position of an amide
carbonyl without using vigorous metallic alkall treatment. Extention of

this method is now in progress.
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