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ENAMINE CREMISTRY. I. 

DIPOIAR CYCLOADDITION REACTION OF ENAMINRS WITH NITRONJB 
(1) 

Otohiko Teuge, M8zash.i Tazhiro and YSko Niehihara 

Rseearoh Institute: of Industrial Science, Kyuehl- University 

Hakozaki, Pukuoka, Japan 

(Received in &qan 31 Mzy 1967) 

Sinoe the work of Stork and his co-workerr first appeared, (2) enamines 

h8ve foun& increasingly Important uses in organic syntheses. Particularly, 

cycloaddition‘reactionz against enamines have received considerable attention 

recently. hlthough the reaction of nitronee with olefins to form isoxazoli- 

dinea is well established,(') we have little informations about the reaction 

of enaminee with nitronea. The present paper deals with the cycloadilition 

reaotion of enamines with N-pheny1-G(p-substituted phenyl)nitrones. 

When a benzene solution of l-N-pyrrolidino-1-phenylethylene (I) and 

nitroner (II) was 

aolldine compound 

Q 

@-i=CHz + 

(1) 

heated at 6ooC for 1.5 hrs, the corresponding adduct, isoxa- 

(III), was obtained in a fairly good yield respectively. 
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The compound XII& (R=H), m.p. 118-120°C, colorless needles, wae obtained 

in 48.1s yield, and ite atructura waa confirmed on the. baeie of elemental 

t~~&yeie, molecular weight and nmr epectrum. The maaa spectrum showed the 

parent peak at m/e 370 and nmr epectrum in CDCl,, exbiblted multlplete at Z&5- 

3.3(15H), Z 5.3-5.8(U), Z 6.5-7.5(6H) and Z 8.3(4H). The compounda IIIb (R= 

Cl), m.p. 124-125W (decomp.), colorleee needlea and 111~ (R-NC*), m.p. 142OC 

(decomp.), orange needles, were obtained in yields of 62.0 and 492 reepeotively. 

Th&r infrared and nmr epectra were similar to those of IIIa in the respect4ve 

case. Considering from the nmr spectra, the compounds III are presumed to be 

a mixture of respective leomers. 

On the other hand, the reaction of 1-N-morpholino- (IV) and 1-B-piperidino- 

1-cyclohexene (V) with the nitrone IIa (R=H) in refluxing benzene solution 

produced the same product (Via), colorless prisms melting at 124-124.5W 

(decomp.), in 6.9 and 8.9 mole $ reepectively. Though the molecular formule of 

Via did not agree with the expected isoxaeolidine, it agreed with C,,&,OZN~. 

When a benzene solution of IV and IIa warn heated for 100 hrs. at 6o°C 

under a slow stream of nitrogen, Via and colorleas prisms (Via'), m.p. 133-134°C 

(deeomp.), were obtained in 28.4 and 7.8 mole $ yield respectively. As the 

molecular formula. of Via' also agreed with Cas&sOZNa, the compound VIa'ia 

deduced to be an isomer of Via. The infrared epectra of Via and Via' ahowed 

band6 of hydroxyl group at 3220 and 3400 cm4 reepectlvely. 

The acetylation of Via with acetic anhydride in pyridine gave the mono- 

acetyl derivative (VII), colorless needlee melting at 139OC, whoes infrared 

spectrum exhibited the oharacterietic bands at 1763 and 1190 cm-' In the re- 

epective case. 

When considered on the baeie of the above obeervatione, the etructure Of 

Via eeems to become coneistent with the isoxazolidine compound replacing &mine 

moiety by phenylhydroxylamine.. Ita- formation couree is, however, not clear. 

A eimilar reaction of IV with IIb (R=Cl) afforded colorless Priem6 (VIII), 

m.p. 135oC, and colorless needles (IX), m.p. 187-187.5+%, in 13.5 and 3.296 

field respectively. The former wae proved to be identical with g-cbloro- 
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b8n5ylid8n8-bie-mOrphOlin8 by the admixed melting point and by the infrared 

epectrum with an authentic Sample. (4) The latter ie confirmed~to be the 

? 

mu 

expected iaoxazolidine compound by the nmr spectrum as Well as by the elelaental 

0 0 
0 

0 N 
N 6 035 + (lib) - + OZN' 'CHOCI 

(WI mu 

On the other hand, the reaction of 1-N-pyrrolidino-1-cycloh8x8n8 (X) with 

IIa in benzene at 60-65oC for 4.5 hre. produced two compounds, XIa and XIa'. (5) 

A eimilar reaction with IIb also gave two producte, XIb and XII)', wherearm only 

one compound waa obtained in the respective reaction with 110 or IId (R=OCH,). 

The yielda and phyeical propertiae of XI are eummarieed in Table I. 

The nmr epectre of XI gave the COt3?8Ct8d numbers and kind@ of protone for 

the reepective ieoxazolidinee and elemental analyeek indicated that the com- 

pounds XIa ma XIa', and XIb and XIb' are mutual isomers. 

The nmr spectra are llluetrated In Fig. 1 for XIb and XIb'. As ie shown 

in Big. 1, the HI-proton signal of XIb and Q-proton signal of XIb' appeared 

at a field higher than that of XIb' and XIb respectively. Thee8 difference0 

COu;ld be und8retOOd $n terma Of the ehi8131Ilg 8ff8Ct Of the r8ep8CtiV8 phenyl 
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l'ARLE I 
, - 

XI Yield M.p. Appearance m/e(R) 
R (46) ("(3) 

a H 60.4 147 colorless prisms 346 

a' H +* 115 colorless priems - 

b Cl 44.0 164 colorless grains 382 

b' Cl 25.0 176.5 colorlees needles 382 

0 NO2 59.5 172.5 orange needles 393 

d OCK, 49.8 132 colorlees grain0 376 

* + sign: Trace amount. 
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Figure 1 The nmr spectra of XIb and XIb' 

group on the nitrogen or carbon atom in the isoxaeolidine ring. Considering 

from the appearance of broad doublets which are ascribed to tha HA-proton and 

also from the comparison of the observed and calculated values (6) of &, the 

structures of XIb and XIb' are respectively consistent with the conformation 

corresponding to the cis-adduct as follows. 
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HA 

JAB= 9.7c.ps. Calcd. for 9 =28 JAB= 6.Oc.p. Calcdfor 6=135’ 

Here, if 6 is 120° in the boat form of cyclohexane ring, the calculated 

value of Jaamounts to 2.9 c.p.s. Consequently, the conformation of XIb' could 

be understood by the twisted boat form In which 8 is expanded from 120° to P35O. 

TABLR II 

XI ,HA (73 H, t-d J~~(c*p.s.) 

XI4 7.40 5.59 10 

XIb 7.36 5.50 10 

XIb' 7.83 4.90 6 

XIC 7.27 5.32 10 

XId 7.16 5.56 10 

On the basis of chemical shifts of HA and iig, and of the values,of Ja 

which are shown in Table II, it is deduced that the structures of XIa, .IIc and 

XId correspond to that of XIb respectively. 

All melting points were not corrected, but the results of elemental anely- 

ses were satisfactorily obtained for all compounds reported here. 

(1) Presented at the 20th Annual Meeting of the Chemical Society of Ja.pan, 

Tokyo, April, 1967. 

(2) G. Stork, R. Terre11 and J. Szmuszkovicz, J. Am. Chem. Sot., & 2029 

(1954). 

(3) N. A. LeBel and J. J. '#hang, J. Am. Chem. Sot., 2, 6334 (1959). 
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(4) 

(5) 

(6) 

The authentic sample w8a prepared by the reaction 

morphollne. 

of. benzaldehyde with 

It um~ independently reported by Y. Nomure et al. that the reaction of X 

No.JB 

width IIa. in DhV gave the ieoxazolldine, m.p. 146.7-148.5OC: at the 20th 

Annual Meeting of the Chemical Society of Japan, Tokyo, April, 1967. 

Howanrcss, they did not refer to both the reaction of X 

and the ieomere of 18oxazolidine. 

The calculate& valuea for Jm were given by the Wohl ‘E 

rewpectlva aaee: Chimioa, I& 213 (1964). 

J* = 11.3coEPB - 0.28 (0°~@~900), J& = 12.4co&9 - 

with other nitrones 

equation In the 

0.28 (90°S851800) 


