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CYCLIZATIONS OF N-ALKYLAZINIUM CATIONS WITH BISNUCLEOPHILES .
ONE-STEP ROUTE TO FURO[2,3-b]QUINOXALINES

The Department of Organic Chemistry, The Urals Polytechnical

Institute, Sverdlovsk, The USSRE
and Anatoly I.Rezvukhin

NMR Loboratory, Institute of Orgenic Chemistry, Novosibirsk,
The USSR

N-Alkylgquinoxslintum sslts react with anions of p —diketones at &
temperature below 20°C o yield endo-furo[2,3-b]quinoxslines.

4 oumber of cne-step syntheses of interesting and useful bicyclic and hete-
roblcyclic compounds was developed by M.Streuss and coworkersa_6 using mets
bridging reactions of electron-deficlient arometics with bisnucleophiles. Meta
bridging adducts have been also obtained in the resction of unsubstituted
N-ethoxyquinolinium cstion with enaminaa7. Simller cyclization, but with ortho-
bonding of heteroaromatic system has been discovered to teke place in the resc—~
tion of N-glkylquinoxelinium selts (1) with enamines of cyelie ketonas1 as

shown below.
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The present communication describes a novel remction of salts 1 with p<-di-
ketonic reasgents such as acetylaceton (44) and ethyl acetoacetate (EAA) in the
presence of base. Addition of base (diethyl or triethylsmine) to sn ethanolic
suspension contalning salt ] znd l&-diketone at ~50 ~ +20°C resulted in an exo-
thermic reaction which ended in o few mimmtes to give endo=3a,4,9,%a=tetrahydro-
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furo[2,3-bJquinoxalines & g-4 in good yields (tsble 1).
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Teble 1, Reasctions of salts 4 with P—diketones in ethanof
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Reagents® Reactlon conditlons No Froduct yield (%)
temp. (°C) Time (min) mp(oc)b
‘ta + AA + DEA =50 5 ig 118.120 78
18 + AA + DEA =30 5 4a " 75
18 + AA + DE4 +20 5 4a " ' 58
1a + 4A + TEA +20 15 4a " 50
1b + AA + DEA -50 5 4p 114115 75
1a + EALA + DEA +20 5 4¢  115-116 76
1b + EAA + DEA =50 5 44 108-109 75

8The ratio of reagents 1: diketone: base was 2:5:15 in all cases.
bﬂelting pointes were determined spproximately under rapid heating. Decomposi-
tlon of substances took place above 90°C under slow heating.

In accordance with the reschivity of salts ] in nucleophilic addition resc-—
tionsB wo are obliged to suppose that oxygen sttack of F;-diketone enclate at
C=2 ocecurs initislty under these conditions to give intermediate 3 followed by
intrasmolecular cyclization. It should be pointed cut that in cyclizations of
nitrosromatics wlth P-diketones the oxygen attesck was never o'bﬁ;er."vrede'3 .

Other features of this reaction are high regio- and stereoselectivity. For
none of the adducts 4 _g-d were there anmy indicatlions of the presence of mixtures
of reglo~ or stereoisomers in qH and 150 nmr spectra.

Evidence for structure of compounds 4 a—d is provided by ir, nmr and mess
spectra., The N-methyl nmr signels for 4z (8 3.04) and 4¢ (83.03) and narrow
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multiplets of aromatlc protons for & a=d ( § 6,4-6,9) ere consistent with tet—
rehydroquinoxsline structurea. The proton H=9a appesred sg a simple doublet,

while the proten H-3a sppesred as & doublet of quarbters with a sumall coupling
constant between H=3a2 and protons of methyl group at position 2 of furan ring
(table 2). In order to confirm the assignment of chemical shifts and coupling

constants C-3a and C=9s deuterated #4a was prepared snd double nmr procedure was

used.
Table 2. Some spectral data of compounds #4a-d
a IR (cm-1) Chemical shiftsb, Coupling Constents, Hz
Adducts

¢=0, C=C E-3a H~9a -, 3a,9a 3g,methyl

4a 3320  1600-1640 5.04 5.78 9.0 0.9

4B 3328 1600-1640 4.95 5.86 8.7 0.9

4c 3370  1695,1635 4.97 5.79 8.9 1.0

44 3368  1695,1640 4,93 5.9 8.8 0.9

8411 compounds geve acceptable microanslyses.
bThe spectra were recorded at 60 MHz in Gdcl3 solution with TMS as internsl

stendard.

The coupling constants between H=3a and H-9a were in the range from 8.7 to
9,0 Hz and pointed out to endo—adducts 4 g=d rather than to exo-1somers>. Con-

vincing evidence for 4a to be endo-isomer was obtained by X-ray crystsllograp—
h310_ Takling into account the similarity of nmr spectrs of adducts 4gd=a it
seems highly probable that all compounds 4 a—d are endo-isomers.

Bince 150 nmr signhal of methyl group of fursn ring wses observed for both
h4a (8 15.4) and ¢ (8§ 14.3) the oxygen of acetic but not cerbethoxy group of
Ei4 participates in cyclizatlions with salts 1.

Thus, the resction of salts 1 with P-diketonas yields endo-gdducts 4 a~d
and differs from the one with ensmines of ketones where exo-adducts g have been

obtalned.
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