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Abmd-2-Scknoc~ reacts with hydroxyladoc to give 3 - phenyi - I.2 - bc&osekmzok 
N&de. tbc sbwlurc d which is Scated by w rcdWion studies. The corresponding methyl xnd 
cthylkccoaerr#EtrimiMy~3-mahyl-2-Kkaoc~~ccopbtmacyieldr4.8-dimahyl-2-imino-ZH- 
1.3 - benxoscknttiac 3-&k. Bauo~cltaophcaoI3,2-b]i1~lde is formed under mild conditions by action d 
phmyulyd&nc on 2-Sekwcyumt~. I2H - QJinox&ino(2.3-bI4l*4IlWKosclcnaziac is obtai& by 
co&flWion of 2,Michloroquino~ with tbc zn Mll of 2-rminobenzcnercld. 

2-Acylphenylseknocyanatcs (1) have been prepared’.’ 
from 2-aminophcnyl ketones by diazotisation followed 
by treatment with potassium scknocyanate. The objcc- 
tive of this work was to prepare Se-N hrterocycks from 
these ketones. 

Reaction of 2-scknocyanutobcnzophenone (la) with 
hydroxylamine hydrochloride in pyridinc gave a crystal- 
tine product (31%). Analytical data and mass spectrum 
were consistent with structure 2 or 3a. These products 
would be formed by attack of 0 or N respectively of the 
intermediate oxime to effect nuckophilic displacement of 
cyanide ion from Se. with subsequent deprotonation. as 
in Scheme 1. Comparable intermokcular attack by oxime 
or hydrazone on benzcnesclcninic anhydride has been 
reported by Barton et al.’ The product gave triphenyl- 
phosphine oxide on heating with triphenylphosphine but 
no other product could be isolated. Spectroscopic data 
did not distinguish between structures 2 and 3a but the 
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mass spectrum showed a peak at 2S9 (M-16; 11%) cor- 
responding to loss of oxygen probably from N-oxide 
W. 

In tbc hope of obtaining further evidence to distinguish 
between 2 and 3a, polarographk reduction of the product 
was compared with those of the oxime-ether and imine- 
oxide systems of noxiptyknc (4) and chlordiazqoxide 
(5) respectively. FrankIyn Smyth et al.’ have shown that 
the C=N’+- and C=N groups in compounds such as 5 
are reduced at diflerent potentials. In acid media, the 
polarogram of 5 rhows three peaks corresponding 10 
reductions of the N-oxAe (a) followed by C=N (b). both 
Zclectron p~ocesscs (at Eln -0.6~ and -0.75 v respcc- 
tively). The NC=N system (c) reduces at the most 
qative potential by a Cekctron process. In alkaline 
medium (pH l2), however, a single peak is observed 
corresponding to reduction of C=N’a by a 2-ckctron 
process (to CH-N-OH). In contrast, the C=N-O system 
of 4 exhibits a single peak (at Eln - 0.82 v in pH 3 b&r 
solution). 

Differential pulse polarography of the product was 
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Table 1. Pdarogramsforcompouad(h) 

PH 1 2 3 4 5 6 1 8 9 10 

Wave Em 0’) -0.47 - 0.50 -0.60 -0.65 -0.71 -0.76 -0.82 -0.81 -0.86 -0.86 
I i,hA) 1.53 1.20 I.15 1.23 1.34 1.38 150 0.81 0.38 0.31 

Wave El,?0 -0.60 -0.62 -0.72 -0.78 -0.62 -0.86 -0.92 -0.96 -1.0, - 
2 &.(rN I.96 I.53 1.33 I.28 I.34 I.49 I.80 1.04 0.20 - 

carried out in buffer solutions containing a little dimethyl 
sulphoxide. The results obtained are given in Table 1 and 
show the two waves corresponding to two reducible 
groups in acidic media. In alkaline media, the first wave 
is found at much reduced intensity and the second wave 
disappears. These results correspond closely with those 
given by the N-oxide structure (5) and strongly suggest 
that the hydroxylamine reaction product is the N-oxide 
(31). 

The 2-selenocyanatoketones (lb and lc) gave anal* 
gous products (3b and 3c). These structures were in- 
dicated by the close similarity of the UV spectra 
(Experimental). In contrast, 3 - methyl - 2 - selenocy- 
anato acctophenone yielded a product without elimina- 

n ‘I 

tion of hydrogen cyanide. No cyanide peak was present 
in the IR spectrum but a broad band at 33OOcm-’ was 
attnbuted to an NH group and suggested structure 6. 

When the methyl ketone (lb) was heated with 
ethanolic phenylhydrazinc and a little acetic acid, the 
known bentoselenophcdo(3,2-blindole’ (7) was obtained, 
presumably by Fischer indolc synthesis from lb followed 
by displacement of cyanide ion from Se (Scheme 2). 
When 4.5 - dimethoxy - 2 - seknocyanatoacetophcnone 
was treated similarly the only product isolated was bis - 
(2 - acetyl - 4.S - dimcthoxyphenyl) diselenide. Treatment 
of the seknocyanate with hydrochloric acid and acetic 
acid did give a very small yield of the dimethoxy-analo- 
gue of 7. 
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In another approach to Sc,N-bctcrocycks, the Zn salt 5.3. CaJc. for C&NSr: C. 62.2; H. 3.4; N. 5.295). Ye, 
of 2-aminophenylselenoP was condensed with 2,3di- 338Ocm-’ (NH). 6 7.CBU.O (8H. m, ArH) and 8.57 (In, IH. NH). 

chloroquinoxaline in ethanol-trimethylamine. 2 - (o - 7.8 - ~mcrhoxybmtosdnophno[3,2-b)inddt. 4.5 - Dimd 

Aminophcnylseleno) - 3 - chloroquinoxaline could be oxy - 2 - scktmcyanatoacetophcnonc (am&. phrnylhydra- 

isolated and then cyclised in hot ethanol to form l2H - zinc (290 ma). AcOH (20 ml) and 2M HCI (2U ml) were rclhrxcd 

quinoxalino[2.3-b][ 1,4]bcntoscknazinc @a). Methylation for 6hr and pocncd into water (ZDomJ). The ppt we coJkctcd 

gave a mixture of two products, as shown by the N-Me 
and extracted with w EtOH (3 x 40 ml). The hot extracls 

peaks in the PMR spectrum. but only one, believed to be 
were fdtercd (charcoal) and cookd to give his - (2 - orctyl - 4.5 - 

the I2 - methyl - isomer (LQJ), could lx isolated (cf. the 
dimcthoxypphmyf)dis&nni (som& m.p. ml-m? u+nmd: c. 
46.8: H. 4.4. C.mHlXUc2 reauircs: C. 46.5; H. 4.390. vu, 

analogous methylation of quinoxalino(2.3-b[ I.4]bcnzo- I&cm-’ (C=O). Evaporation of the cthanohc fthrate and 
thiazine described by Carter and Cheeseman’). chromalo8raphy on silica in EtOAc-petrol (2: 3) gave the indolr 

(Urn& m.p. 213-2lP (Found: C. 58.0; H. 3.9: N. 3.9. 
C16Hl#QSc requires: C. 58.2; H. 4.0: N. 4.X). vu. 34OOcm ” 

-AL (NH). 8 3.94 (3H. s. 8-OMe). 3.95 (3H. I. 7-OMc). 7.67.7 (6H. m. 
Perkin-Elmer spectrometers used were: JR 297. lJV 402 (for ArH). 8.51 (IH. I. NH). 

ethanol sdurionsl. and PMR R32 81 WhfHz (with TMS as 
internal standard in CDCI, or (CD&SO]. Evaporations were 

2 - (2 . AminopAenyfsdmo) - 3 - chJoroquinoxdinc. 23 - 
DichloroquinoxaJi& (3.8) and UK Zn sah of 2-aminoptknyl- 

carried out below 3y on a rotary eveporalor; pcIrol refers lo Ik s&r& (2.45 nl in Et,N (25 ml] and EtOH (95 ml) were rcfluxcd 
In&on t%.p. 60-W). for 5.5hr. A~ycllow~ sold was cdkctcd.washed with water 

2-Z&nocyonotophmyl ketones. The methyl ketone was prc- (y)omJ). and extrected with cold EtOAc (500 ml). insohtbk 
pared from 2-arninoacctophenonc~ and the following were pre- material bcinp filtered of?. The titrate was coKentntcd (below 
pared similarly: 30’) to give the yellow amino-compound. m.p. 227-m. By 

2-Scfenocy4n4lopropiophonc (47%). m.p. lO&loP from q ixiq IL mixture and washings, n&c prr&t was obtained 
petrol (Found: C. 50.3; H. 3.8; N. 6.0. C&NOSc requires: C. (total 2.741~ 68.5) (Found: C. 49.9: H. 3.1: Cl. 10.8: N. 12.6; Se. 
50.4: H. 3.8; N. 5.s). Y-. 2130 (CnN) and 1657 (C-0) cm-‘: 4.5 23.5. C,,H;kIN& requires: C. 30.2; H. 3.0; Cl. 10.6; N. 12.6: 
- dimcthoxy - 2 - rrlenocwnoroocctophcnoru (10%). mp. l6l- Se. 23.6%). Y,,,, 3410.33tYJcm ’ (NH?). 6 4.23 (2H. I. NH? 
162. from &anol (Found. C. 46.4; HI 4.0; N. 4.9. Cl,HI(NO& exchanges with D#]. 6.68. I (8H. m. ArH]. 
rcouirts C. 46.5: H. 3.9: N. 4.996l. Y_. 2140 and H&cm” : and 3 l2H 
- methyl -- 2 - ~sef&y4~4roacttophenonc (419+). m.p. 85-86’. 

- Quinoxdino[Z.)_b][ I.J]btnzosdcnorine. The amino 
compound (0.25 a) was heated with EtOH (IO ml) for 2 min. On 

from petrol (Found: C. .50.4: H. 3.8; S, 5%). vrml 2145 and cooling the soln. the orange product (0.16g: 7290. m.p. 232-m. 
1660cm-‘. xpara~cd. After rccrystahisatkn from EtOH. it had m.p. 23& 

3 - Phenyl . 1.2 - bmrisosdeno:de - N . oxide. 2-Sclenocy- 237’ (Found: C. 56.4: H. 3.2; N. 14.0: Se. 26.4. C,,HPN,!k 
anatobcnzophenonc (2~) and hydroxykminc hydrochloride requires: C. 56.4; H. 3.0; S. 14.1: Se. 26.51). Y”. 3270cm.’ 
(I.04 0) were dissolved in pyridine (24 ml] and kept at room temp 
for 24 days. Evaporation, addition of water. and isolation with 

(NH). A~ 222. 254. 426nm>, 33.20000. 8240. 12.800). m/e 299 
(M’ for SC. 8396). 219 (M’- Se. lm]. 

EtOAc gave 3a (0.68; 31%). m.p. 2OX?O6” (Found: C. 57.0; H. Merhylotion of 12H - quinoxolino(2.3.b]]I.4]btn:or&nozint. 
3.3: N. 5.3. ClrHeSOSc requires C. 57.0; H. 3.3: C.l‘X). m/c 275 NaH (0.58; 8095 dispersion) was added lo NNdimcthyl- 
(M’. 5%). 259 (M-16. 1195). acetamide (30ml) under ?Jz and the mixrure was heated lo lo(p 

Similarly prepared were 3 - methyl - I.2 - bm:isosdrnozdr - N and ahowed to cool. Addition lo the quinoxali~ompound 
- oxide (1%). m.p. 203-w. from EtOH (Found: C. 45.2: H. 3.3; (0.82 0) gave a deep red sdn which was again heated lo loo” and 
N. 6.6. C,H-NO!k requires C. 43.3; H. 3.3; N. 6.6%). 6 2.33 (3H. allowed IO cool. The mixture turned yellow on addition of MCI 
s. Me). ?.3-8.1 (4H. m. ArH); ar~J 3 - ethyl . I.2 - btn- 
risosdcn4:dr - N - oxidr (2%). m.p. 195-196’ from EIOAC 

(7 ml). II was left at room temp for 5 hr poured into water, and 
extracted with EtOAc. Evaporation and chromatography on sil- 

(Found: C. 47.6: H. 4.0: N. 6.2. CeHoNOSc rcauircs C. 47.8: H. 
4.0; N. 6.X). The~UVsp&tra w&e very simikr: k. A,. 232. 

ica in CHCI, gave orange crystak. m.p. IIS-IIP. The PMR 
spectrum indicated that his was a mixture of two products 

309 (e. 26.000. 10.700); (3b). 2.X 296 (19.300. 12.54X0; and 3c. 238 (presumably the l2- and I I-Me derivatives): 6 3.46 (s. I I-Me) and 
295 nm (23.100. 15.100). 3.57 (I. IZMe) in I :4 ratio. Preparative TLC on silica in benzene 

Polorogrophy. DitTerential pulse pokrograms were recorded on gave I2 . nuthyl . l2H - quinoxdino[2.3-b]]I.4Jbcnroseknarine 
a PAR l74A Pdarographic AnaJyscr with kkc~rc& system (cf. (2OmB. m.p. 116120” (Found: C. 57.6; H. 3.6; N. 13.4. 
Ref. 4). A littk DMSO was added to the buffer solns (phosphate. C:tH,,N,Se requires: C. 57.7; H. 3.6; N. 13.5%). 6 3.57 (3H. s. 
acetate. borate) as JI was insolubk in water. The results are I2-Me). 6.b7.9 (8H. m. ArH). 
given in Table 1. 

4.8 - JXmtthj - ? - imino . 2H - I.3 - bn:ordmozinc - N(3). Ackno*fed~rmmr-We thank the S.R.C. for a grant (to A. G. 
oxide. 3 - Methyl - 2 - selcnocyanatoacetopheMm (I.24 g]. Sin&. 
hydroxykminc hydrochloride (0.9 8) and pyridinc (20 ml) were 
shaken and left for 5 days. Yellow crystak were filtered OR and a 
further crop was obtained by addinn water (73 ml) to the filtrate. 
The combined crops were rccryst&scd from EtOH to give the 

‘H. Rhcinbokh and E. Gicsbrecht. Chem. Ber. 89.631 (19%). 
‘1. Gosxlck and E. Woken. Ibid. 95. 1237 (IW2). 

product (23%). m.o. 211-214” (Found: C. 47.9: H. 4.2; N. 106. 
C&JroN:GSe~ requires. C. 47.4; H. 4.0; N. 11.1%). 
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one (1.48). phenykydraxinc (680 mg) and AcOH (100mg) Baluculi. J. Chenl. sot. 609 (I%8). 
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