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We reported prevlou&y2 s 3 * 4 the photochemlcal lsomerlzatlon 

of qulnoline and lsoquinollne R-oxides to the corresponding 

oxazlranes, I and II. In the course of studies on these oxazl- 

ranes, we have found that I-type oxazlranes having a cyan0 

group In the la-position (Ia to Id) gave rlee to the oorres- 

pondlng 3-hpdroxyqulnaldonitrlles (IIIa to IIId) under quite 

mild conditions, and postulated a mechanism In which the 

formation of 2,3-epoxyqulnollnee (IV) wae assumed as the key 

step. 5 The structure of 2,3-epoxy compounds (IV) euggeets 

its possible valence bond tautomerlzatlon to the correspond- 

ing 7-mepibered oxazeplnes (V), since In thle tautomerlzatlon 

* Three-membered Ring System with Two Hetero Atoms. V, for 
previous paper see ref. (1). 
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the latter compounds alone have the extra stability due to the 

benzenold system. This extra stability is not expected for the 

oxazepines (VI) corresponding to I, In fact, no such valence 

bond tautomerizatlon of I has as yet been observed. As the 

existence of Iv-type compounds as intermediates has been rea- 

lized, their valence bond tautomer.: (V) or their further decom- 

position products could be reasonably expected, si.?ce tie 

former compounds (V) having 8 pi-electrons in the 7-me:rib.red 

rin,: are nonaromatic. and thus should behave as ScMff’s b:lses. 

The investigation so far made on I and II has no*; clearly 

demonstrated the correctness of the above assumption. and we 

now re:tort some of these reactions. 

Boiling of Ie in methanol resulted in the formation of three 

compounds, VIIe, C17H,702N, m.p. 78-79'*, A::$: my(logE ); 217.5 

(4.571, 268(3.89), 289.5(3.61), and VIIIe, C14HllN, m.p. 186- 

187. t 
*+ 

and IX, Cl ,HllOEI, m. p. 2?O”, in the respective yields 

of 43, 11.5, and 28 $. The structure of VIIe was deduced to 

be N-dimethoxyphenylmethyl:indole from Its nmr spectrum*** 

(CC14; 2.44c(lH, d, J=J), 2.57-3.3z(9H, m), ‘.67f(lH, d, J=3), 

6.96t(6~, S) 1. The spectroscopic data suggested the possible 

structure of VIIIe to be 2-phenylfndole, and this was conflrmed 

by direct comparison with an authentic sample. ’ The fact thatthe 

phznyl group in the la-position In Ie is now attached to 2- 

* 

YY 

*I)* 

All molecular formulae indicated in this paper were support- 
ed by acceptable elemental analyses. Helting points are 
uncorrected. 

Structure of IX is now under investigation. 

Spectra were recorded with tetramethylsilane as Internal 
standard. Coupling constants are in cps. The letters, s, 
d, m, t, designate sinc;let, doublet, multiplet, and triplet. 
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position of indole in VIIIe Is very remarkable, and suggests 

that the mechanism is entirely different from the one* for the 

formation of VII-type compounds. We therefore propoee the 

following mechanism. 

Y Y 

(If 3 a f L 
I cBBX (VII) 8-F;" 

Y m 

(e) X=phifnyl, 'YaR 

bs the oxygen atom in the three membered ring in I has a lone 

pair of electrons, the isomerization (possibly s~chronous) 

from I to IV is possible in both ground and excited states.7 

The quantitative transformation of Ib to 2-cyanoskatole (VIIIb) 

induced by 2537 1 irradiation in methanol, therefore, probably 

proceed8 in a similar manner. 2 An eS6entially similar mechanism 

could be given to two other reactions of I-type oxasiranes. 

The first of these is the formation of I:-cyanoformyl-Shydroxy- 

2,3-dihydroindole (X&1, ClOWgC2W2, m.P. 179-180' (dec.),hfizf 

my(log&); 238(4.2O),vg& cm"; 3400, 3240, 1700, from Iain 

dilute sulfuric acid solution. The confirmation of the struc- 

ture of X&was made from both nmr spectrum (CP3COOH) showing 

three sets of signals at 2.6-2.gf(4H, m), 4.355 flH, t, J-lo), 

and 6.39%(2H, d, J=lO) and its facile transformation to lndole 

* The meahanism implied in the formation of VII-type compounds 
has been reported in detail, see reference (1). 
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by the action of alkali. The second example 

of N-acetyl-2-hydroxy-2,3-dlhydroiqdole (Xf) 

is the formation 

from If. As re- 

ported previously, ' $rradlatlon of qulnaldine l-oxide in ben- 

zene solution gave rise to the corresponding oxazlrane (If), 

which was very sensitive to moisture, and which during the 

chromatography over silica gel changed to Xf,* C10H1102N, m.p. 

155-157O, &g mp(log&); 247.5(4.23),v~~~_ cm-l; 3360, 1640, 

in quantitative yield. Its facile transformation to acetyl- 

indole (In CgCOOH, the nmr spectrum of Xf is the same as that 

of N-acethyllndole in the same solvent) and the similarity of 

its uv and nmr (In dimethylsulfoxide) spectra with those of Xb 

proved the correctness of the assigned structure. Formatlor, 

of X&and Xf could be formulated as In the following. 

(ia, If) (a) X=CN 
(f) xc CIH3 

Finally, boiling of an aqueous methanol solution of I1394(derl- 

ved from l-cyano-3-methylisoquinollne P-oxide) gave rise to 

2-hydroxyphenyl-2-propanone (XI),' CgH1002, m.p. 63.5-64.5", in 

.quantitatlve yield. By analogy, the reaction mechanism shown 

below co)lld be postulated. Once again, the intermediate oxaze- 

pine (XII) Is not aromatic and undergoes further decomposition. 

* Suchardt et al. reported very recently the formation of Xf 
by irradiation of benzene solution of qulnaldine l-oxide 
dlhydrate, though in their paper, the mechanism implied was 
not given. See ref. (8). 
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(II) (XII) (XI) 

Xore detailed studies on these novel heterocyclic compounds 

are in progress and the results will be reported shortly. 

Acknowledp;ment. We are gra'eful to Prof. M. Ishikawa of 

this institute for his Interest and encourae;eEent. Thanks are 

also due to Dr. Y. Kah-azoe and his associates, National Cancer 

Center (Tokyo) for taking nmr spectra. 

(1) 

12) 

(3) 

(4) 

(5) 

(6) 

(7) 

(9) 

(9) 

References 

S. Yamada and C. Uneko, Chem. Pharm. Bull. (Tokyo), in 
press. 

C. Kaneko and S. Yamada, Chem. Phara. Bull. (Tokyo), 2, 
555(1966). 

C. Kaneko and S. Yamada, Rept.. Res. Inst. Dental Katerlals, 
Tokyo Medico-Dental University, z(9), 804(1966). 

C. Kaneko, 3. Yamada and Iy. Ishlkawa, Tetrahedron Letters, 
~0. 19, 2145(1966). 

C. Kaneko and S. Yamada, Chem. Pharm. Bull. (Tokyo)_, in 
press. 

R.B. Carnln, J.G. Wallace and.3.E. Flsher,.J. Am, Chem. 
a., 2, 990(1952). 

R.B. Woodward and R. Hoffmann, J. Am. Chem. Sot., a, 2511 
(1965) and references.cited therein. 

- 

0. Buchardt, J. Becher, C. Lohee and J. Mbller, Acta Chem. 
Stand., _, 20 262(1966). 

S.W. Tinsley, J. Org. Chem., 2, 1197(19>Y). - 


