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In the preceding paper of this series (Part II)(l), we reported that upon 

treatment of 819_disuhst?tllted oxindole derivatives(Ia,b) with the Meerwein's 

reagent, followed by neutralization with aqueous potassium carbonate, the 

tertiary alkohol(III), m.p.22+230' was isolated in s-10% yield In addition 

to the expected iminoethers(IIa,b). The structure of this compound(II1) was 

deduced mainly by its n.n.r. spectrurn(DB:SO-d6);$1.25(~, 3H, ;c-m3),1.52 

(t, 33, -OCH2-is3), and 3.95(d, "l 2H, Cl-i). Elemental analysis, U.V. and 

i.r. spectra and mass spectrum(M+=314) are all compatible with the assigned 

structure. 

(I)o,b (II) a,b 

‘1 This band Is characteristic of the C-protons of &oxoindolizldine 
derivatives. T.Oishi, T.Ohnuma and h *BaIli unpublished data. 
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The mechanism of this anomalous reaction could 

_ (-) 

No.4 

be understood as follows. 

I'ne d-ethoxyenamine :noiety of V, which may be formed durinn the reaction, 

should be a rather stronqer nucleophile than the correspondin? enamine and 

"2 
miaJht be reactive enou,;h to attack the carbonyl carbon, since the partici- 

pation of oxygen X-electrons is also expected in the present system. 

Hased on the above consideration, we attemoted to examine the reactivit,y 

of&-ethoxyenamine derivatives in general. l-Xhoxv-N,N-dimethylvinylamine 

(VI') which had been synthesized by Feerwein and his coworkers(2) was chosen 

for this o>Jrpose. 'The reaction of VI' with several alkyl halides, acyl 

chlorides and acrylonitrile was undertaken, effordinc the anticipated com- 

poundsr" *' :<owever, the preparation of d-alkoxyenamines(V1 and VI') req,uired 

the drastic condition such as direct treatment of the amide acetals(VI1 and 

VII') with metallic sodium at the last step, which limited the applicability 

of this nethod for the preparation of various iX-ethoxyenamines. Therefore, 

to avoid this dlsadvantase, the other methods for producing these species 

are desired. 

X : BF4,CI+,sO4 (VII 1 : R=CH3 (VI) : R=CH3 

(VII’) : R=Et (VI’) : R=Et 

‘"2 This type of condensation seems not to have been reported. 
‘3 The details of these experiments will be described in the forthcomin? 

paper. 
"4 Upon checkinK the literatures, the reactions of VI with acetglenic 

esters(j), ketenes(4), methanesulfonyl chloride(S), and methyl 
acrylate(6) have been oublished, Pivina the expected results. 
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$eanwhile, the n.m.r. soectrum of VII was examined. Three main si~nals*~ 

aopearinz at $3.00(s, h!l), 2.10(s, 6H), and l.OO(s, 3H)(neat)*' 8re reasonn- 

bly assiqed to C-methyl, U-methyl, and C-methyl protons, respectively. On 

tne other hand, the 1.r. soectrum of VII exhibited two unexpected oeaks '7 at 

1662(strong) and 163Oc<'(medium). The former could be ascribed to the 

absorotion of the i.mmonium salt($)=<) and the latter, to the double bond of 

the enamtne, since the compound(V1) has also an intense peak at the same 

oosition. These data could be reasonably explained bv considering that the 

*R 
amide acetal(VI1) is in rapid equilibrium with VIII and VI. XOreOver , the 

compound(VI1) is known to react with the nucleophiles to rive enamine deriva- 

tives(2), which shows that the immonium salt(VlI1) m,ust be involved in tne 

reaction mixture. The latter soecies could be in equilibrium with the 

pl-ethoxyenamines in the absence of nucleophiles, since even the stable salt 

(IV) is considered to liberate V during the reaction. r‘rom these observations, 

the amide acetal(VII) was ass!lme? to be u:ed equallv as the a-ethoxvenanine 

end was sub.jected directly to tne reactions witn several electroohiles. 

0CH3 (+, %H3 

~~--k_CHa = cHJ % 

bCH3 

=F-CH3 ;- C=CHp 

OW &Ha 

-I CH,OH 

(VII) (VI) 

-s c: 
, Several small signals presumably due to imuurities involved, were also 

observed, but sipnals due to VI and the initial amide were not detected. 
SCI Ihe chemical shifts of pure liauids were measured in oom f?om TP:S ex- 

ternal reference. 
'$7 No absorotions were observed in tie i.r. soectrum of triethyl ortho- 

formate in these regions. 
*8 hlthou:<h the mean lifetime(z) of each component involved in this eq.ui- 

Librium satisfies the infrared spectrum time scale, it could be too 
snort compared with the transition times for excitation of tne nuclei 
in the n.m.r. spectroscooy (cf. J.D.Soberts, Yuclear >iaanetic -iesonance. 
Application to Urganic Chemistry. p. 63. Xc;raw-Fiill Rook Comoany, Inc., 
Xew York(l'j5S)). Therefore, only averaPe value of chemical shifts for 
orotons af each comoonent Imust 'nave oeen observed. 
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Treatment of VII with one molar equivalent of acrylonitrile in benzene 

afforded IXa :' b.o.2211%& o;,“;” 2250 and 1665cm': n.m.r.(neat)S 3.4j(s, 

3!i), and 2.43(s, 6.:) (54%) and the cyclic compound(Xa), m.c.117-5°, A:::' 274 

m)l(loj& 4.21); p$z" 2250, 2190, and 165Ocm'; n.m.r.(CDCl3)6 2.9?(s, 6:i) (14% 

fr0.n JII). The latter was also obtained by the further reaction of the 

former wlth acrylonitrile. Fild acid hydrolysis of IXa cave the ester(XIIa), 

which was saponified to alutaric acid, establishinq the structure of XIIa an? 

IXS. Khen stirred with aqueous ethanolic hydroffen chloride, Xa yielded the 

cyclic keLOne (XIa). I'he similar condensation of VII with 1.5 molar equiva- 

lents of netnyl scrylate produced IXb, b.p.591-20(22.2%) and the cyclic 

cornpound( b.p.3151-30; ~~~~" 1735, 1630, and 163Ocu?; n.m.r.(~~14)& j.62 

is, ?::), 3.57(s, 3.1), an6 3.1+(s, 5ti) (45.9% from VII). 'The comoo~~nd(Xb) was 

fo7rr;e-l on neatinq IXb with methyl acrylate. 

!'ne reaction of 'VII with methyl vinvlketone gave di-3,4-dihydro-23-ograne 

"erivatives(KIII), b.p.7'i+6°,~,~n~t 169qcmA; n.m.r.(neat)s4.34(broad, s, 

2-j qnd ?.?O(brond, s, iti) (55% cpom .JII), the structure of which w’as 

established by its conversion to XIV (10% HCl; stirred at room temo.) and XV 

(10% 1Cl; reflexed for 5 hr.). 

lne reactions of VII with alkyl halides and acyl halides were tnen 

investigated. In the preliminary exoeriments, benzyl chloride and benzoyl 

cnloride were chosen as a typical example of each sroup. On heatinK VII with 

slliht excess of benzyl chloride for 20 hours, followed by aqueous base 

treatment, there was obtained the amide(XVI) in 4O._S% vield. P solution of 

2.4 molar equivalents of VII and benzoyl chloride in absolute benzene was 

stirred for 5 hours. After base treatment, an appr0ximatel.y j:2 miXt!.:re of 

XVII, m.o.n4.5-"5°, 3 N"jol 1620 and 16OOcm-'; 
'iujol 

max 
and XVIII, m.c.97-9: 3iax 1730, 

1655, 1615, and 15SOcm- was obtained in 63% yield. 

IThUS, the various electroohiles were found to react with the anile acetal 

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

--- 

‘6 ‘i’ Satisfactory elemental analytical data have been obtained for all new 
compounds. 
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c~cH&HzCWN - H02Cf CHdsCO21.1 

(XIII a 

Owi 
%-+-CH2 + Ct+Ct&Y - 

OCHa 

WIU 

a: Y-CN 

b : ‘u= CO2Cfi2 

(VII) + w 2CI - 

(VI11 + COCI _ Ck ,N-t-cy-$-Ph + 
C 

Y’N -C-W= C-Ph 

cH2 0 0 Cl-c 8 4coPb 

( XVII 1 (XVIII 1 
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2-ethoxyenamine(Vi). As the compound(VI1) was prepared in fair yield from 

the correspondlnF M,N-dimethvl acetamide, the above results mean that the 

substituents were introduced successfully into the d-position of an amide 

carbongl without usinff viperous metallic alkali treatment. Extention of 

this method is now in progress. 
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