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We have recently reported on the irradiation of quinoline 

l-oxidea,2-4 isoquinoline 2-oxide.s,2*3 and phenanthridine 5- 

oxides3 in protic solvente by a hi%-preeaure mercury lamp. 

In view of the current interest in such irradiation reac- 

tione,5a-f we wish to report the extension of thin study to 

include photochemical reaction of a-cyanoaxanaphthalene N- 

oxides by the same light source in an aprotic eolvent. 

1) A part of this study will be published in detail aa Part 
II of a series entitled&Three-membered Ring System with 
Two Hetero Atoms "in the Rept. Res. Inat. Dental Materials, 
Tokyo Medico-Dental University, g (1966) . 

2) M. Iahikawa, S. Yamada 
(Tokyo), I& 747 (1965). 

and C. Kaneko, Chem. F’harm. Bull., 

3) M. Ishikawa S. Yamada, 
&$ (1966), In press. 

ii. Hotta, and C. Kaneko, ibid. -9 

4) C. Kaneko and S. Yamada, ibid. -9 12 (1966), in preaa. 

5) ( 'a) 0. Buchardt Acta Chem. Srb F, 1461 (1963). 
0. Buchardt J: Becher and Chr. to ae u 

(b) 

(1965). 
Biochem., 

(c) G. B. Bro&n, G. Levin ana S. & y 

~, 1120 

2, 880 (1964). (d) F. Ccamer, and G. S&hlinglo 
Tetrahedron Letta 1964, 3201. (e) E. C. Taylor, B. 
Furth, and H. Pfau,'J. 
(f) 0. L. Chapmann, Advan. ,otoch~,,'r,BtlG'~~~6S','""' 

lff, 

2145 



2146 No.19 

frradiation of 2-cyano-4-chloroquinolixm l-oxide in 

dichlor&zhana solution under nitroSen atmosphere, uring 

100-w. Hanovia inmmrsion lamp and a Pyrex filter, resulted in 

the formation of (Id), m.p. 94-9P (from hexana), in 80% 

yield. Elexsntal analysis and molecular woi@z determincrtion 

established the anpirical formula of (Id) aS C 1aH&N&l. 

Tha n.m.r. spoctrum6 of (Id) .Fn CDCls showed the absorption6 

at 2.70-2.82T (4H, multiplot) and at 3.53 T (1H; sinslet). 

As shown in Table 1, the ultraviolet absorption spectnm of 

(I) Id: R= Cl, R': CN 

TABLE 1. 

(II) R': CHJ 

Ultraviolet Absorption Spectra of Oxaxiranes in 95% EtOH. 

Compound W 108S mol LORE 
(I# 239.0 4.42 315.0 3.50 

(Ib)' 240.0 4.51 322.0 3.56 

(IC)4 251.0 4.50 317.0 3.83 

( Id! 242.0 4.40 325.0 3.58 

(IIa) 
x . 3.90 253.0 345.0 3.68 

(IIb)* z*i 3.97 3-93 350.0 3.61 

* The spectra of (IIa) and (IIb) change alowly on 
st&ndinS at room temperature in a dark room. 

6) N.m.r. data were obtained on a JNM-3H-60 spectrometer 
operated at 60 MC. The chemical shifts are given inC-unit. 
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(Id) ir very similar to those of (Ia) to (Xc), whom syathosom 

and identifications have been describad previously. 4 

Structure (Id) is the only structure connistant with 

these data. On the contrary, irradiation of 2-cyaao-4- 

mthoxyquinoline l-oxide under the sum conditions gava 

rise to sommuhat unexpected product (III), m.p. 20%208O, 

whose analytical vxluos asrood with C,lH~Ofi~ (isamoric to 

both the correspondin oxaxirane and starting I-oxido) 

after solvent evaporation and purification by recrys~lliu- 

tion from acetone in 80% yield. Its phulolic Mturo is 

sufficient to eliminate the corresponding oxarirum structure 

(IO) for this compound. The n.m.r. 8pactn.m of (III) .ti 

dimthylsulfoxida rho-d tha absorption8 at 1.8-2.4 r (4H; 

multiplot due to aromatic protons) and at 5.95 f(3H; dru 

to protons on MOO-(ltoup). m ultraviolet absorption 

spectra of (III) is quit. similar to those of %hydroxy- 

2-cyanolepidine (IV) (yide inf& as shorn in Tablo 2. 

TABLE 2. 

Ultraviolet Absorption Spectra of (III) and (IV). 

Compound 
Solvent w lo& 'p)l 1OlL lr+l 1ogE m)l lose 

95% EtOH 23g*5 4*ag '3o3*o 3*g2 293.5 3.96 360 3.68 420 3.39 
(III) 

5% K2=h 247.5 4.65 ;y;:; ;I;; 409 3.75 

95% EtOH 236*o 4e7g 2g4*5 3*g5 304.0 3.90 358 '3.55 420 3.41 
(IV) 

5% K2C433 246.5 4.73 ;$$ ;I;; 410 3.85 
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Conmidering theme data, 

thim phenolic compound. 

No.19 

l tructure (III) can now be given to 

We conmidar that this conversion 

proceedm by initial formation and l ubmequent rearraryement 

of the oxarirano (IO). 

Wo have observed that (Ia) im converted to (IV), m,p. 

,.>320:, CI,H&IP~, on dimmolvw the former ip trifluoro- 

acetic acid. Structure of 3-laydroxy-I-cyanolepidine war 

amsigned to (IV) from mpectromcopic data (W, IR and n.m.r.) 

and confinned by hydrolymim and decarboxylation to 3-hydroxy- 

lepidine, m.p. 198-199“, identioal with an authentic mample.' 

Addition of bromine to (Ia) in dichloromethane solution 

l lmo remulted in the formation of (IV) in completely anhydrous 

condttion. Conmidering theme OhbBRratione, together with the 

fact that both reactions proceed abort 

dark room, it may be concluded that the 

to (III) proceedm intramolecularly, and 

in nature. Theme conmiderationm led us 

quantitatively in a 

rearrangement of (Ie) 

ir not photochemical 

to propome the follow- 

ing pathway for thim novel rearrangement.8 

QCH3 

7) G. Kobayamhi, 8, Furulcawa Y. Akimoto, and T. Homhi, 
Yakurtaku Zamrh&, g, 791 (1954). 

8) We have found that moat of (I)-typa oxaziranes can be 
tranmfogned to the corresponding 3-hydroxy compounds 
under quite mild conditions in a dark room. hetail of 
this interesting tranmformation will be reported soon. 
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Though the oxaziranas (Ia-Ic) are vary stable in solid 

Itate or 

far made 

they are 

Thie 

(II-type 

in l protic solventa, it ir found from l xperhrmts so 

on thass oxaziranes since their isolation4 that 

rather unstable in a protic rolvent. 

and the fact that moat of the stable oxaxiranes of 

have a cgano group on the carbon atom (Cla 5x1 I) 

common to both pyridine and epoxy ringr, irradiation of l- 

cyanoisoquinoline Z-oxide in dichloromethana wan carried out 

in order to obtain the corresponding oxazirane having so far 

unknown Bbif-oxazirino(:Z,%~lisoquinoline ryrtem (II). 

Actually; irradiation of (II) resulted in the formation of 

(Ha), m.p. 100-102" (from hexane); C,&ON,. Elemental 

analysio and molecular weight determination of (IIa) support 

the correctnera of the l eaigned structure, The n.m.r. 

spectrum of (IIa) in CDCla shows the absorption6 at 2.50-3.102 

(4H, multiplot due to aromatic protons) and two sets of doublet 

centered at 3.32Tand 3.48< (U-l each, jn7.8 cpe.), and tha 

latter two sets of doublet. clearly indicate the prerenca of 

1,2-epoxy function and exclude the presence of 2,3-epoxy 

function in (IIa). Similary, (IIb), m.p. 87-88O (from hexane), 

CllHaOg2, was obtained from 3-mathyl-I-oyanoinoquinoline 

Z-oxide. Compared to tha stability of (Ia)- to the 

irradiation of wavelength longer than 300 9, the high rencli- 

bility of (IIa) and (Ilb) to this irradiation' ia worthy of. 

9) Further irradiation.of (IIa) and (IIb) in benzene caused 
their decoqpoaition, while so far no definite compound8 
have b&n'iroIated. 
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lkoto . Irradiation of the80 compound8 8hould bo 8topped by 

th8 th. th&t hlf Of th@ 2-oxidar 8m COn8uUmd in the irradi- 

8tiOn SiXtWO. In thi8 condition, the yiold of (IIa) 8nd 

(IIb) 18 30-40x of th. P-Oxide8 Con8UImd. 0Xl8 Of th8 td88Oll8 

for thi8 phOtb8m8ibility of (Ih) 8nd (IIb) may b8 due to 

th@ f8Ct that th. lOn~O8t 8b8OtptiOn U18Xinu Of -80 tWO 

OX8XirallO8 WFO in 8 f8r lOl¶~Or W8VO1OXl@h th8n thOW Of (18) 

to (Id). 

-80 Ob8WZV8tiOlt8 aiV@ direct eVid8nCe t0 8UppOI.t th8 

aarrently 8ccaptad nrchani8m * * 2 3 !i8,C,8,f that the product8 

of photoly8ar of tha N-oxide8 of 48uuphthahna 8nd their 

hi&or bwaronoid h0molog8 cur, in p8rt, be rationaliz8d in 

tOrUl8 Of COlT@8pOBding OluSir8n@ intermsdiate8. 

FUrthor 8ynth8808 of (I)- 8nd (II)-typ8 Compound8 and 

their ra8ctionr l re now under ammimtion. 

-: w4 4I4 VOW w8t8fUl t0 h. Y., ItW4800 

8n&Hi88 H. bni8hi 8t the National C8nc.r Centat, Tokyo, for 

th8 lI.PL.r. 8pCtral IIY@8mLItI. 


