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Abstract —— Quinoline 1-oxide reacts with bromeocyanoacetic acid
derivative (la, lb and 2a) in the presence of acetic anhydride to
afford 2-substituted quinolines (gg,;g and §) through the vi-
carious nucleophilic substitution and the subsequent deoxygena-
tion. From reactions with phenylthiocyanoacetic acid deriva-
tives (lg, 1d and 2b), the deoxygenated a-substitution products (8g

and 8d) are formed in addition to 3a, 3b and §.
~ - —~

The preceding paper has described that gquincline l-oxides react with some rather
weakly acidic active methylenes bearing leaving groups in the presence cof strong
bases to give 2-substituted quinoline I-oxides through the vicarious nucleophilic

substitution or through hydride elimination.2
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X: Leaving group, PhO, Cl, MeS

Y: Carbanion stabilizing group, CHN, SO2
As a continuation of this work, reactions of guinoline l1-oxides with highly active
methylenes bearing leaving groups were investigated. We now wish to report novel
reactions of quinoline l-oxide with bromo- and phenylthic-cyanoacetic acid deriva-
tives in the presence of acetic anhydride (AC2O)'

During the course of studies of the Acgonmediated reaction of arcmatic N-oxide with
active methylenes, the reaction of guinoline l-oxide (A) with ethyl bromocyancace-

3 {g) in fair yield.4 This

tate (2g)was found to give ethyl 2-quinolinecyanocacetate
reaction cannct be explained either by the decxygenative e-substitution or the vi-

carious nuclecphilic substitution.

— 235 —



In order to elucidate the mechanism of this reaction, we examined reactions of‘é
with bromocyanoacetamide(;g)and N-propylbromocyancacetamide (1) in some details.
A solution of‘é(0.01 mol), gf (0.01 mol) and A020(0.02 mol) in DMF (10 ml) was
stirred at room temperature for 12h to deposit yellow crystals, which were fil-
tered and recrystallized from ethanocl to give 2—quinolinecyanoacetamide6 (gg)
[vellow needles, mp 256-257°C ] in 40% yield. The residue from the filtrate was
chromatographed on silica gel with 1%MeOH—CHCl3 to give 2-acetoxy-8-cyanc-8,11-
dibromg-9-0x0-2,10-dlazabenzo [¢ Jbicyclo [3. 3. 1) nonane (4g) [ pale yellow crystals,
mp 195°C(dec.)(MeOH)} in 16.1% yield. The structure of 4a was deduced from the
elemental analysis (Cl4HllBr2N303), the ms and 1H nmr spectro-
scopies,7 and confirmed by X-ray analysis (Fig.). From the
reaction of ﬁ with inunder the same conditions, not only the
corresponding 2-substituted quinecline {3b) [yellow flocculent
crystals, mp 147°C (EtOH)] and tricyelic compound.(gg)g[ pale

yellow crystals, mp 154-155°C (EtOH}] but also N-propyldi-

bromoacetamide (gg)lo [colorless needles, mp 37°C {hexane)]

were isolated in 45, 4.2 and 14.4% yield, respectively Fig. ORTEP drawing of 4g
{Chart 1).
3 r Aczo o ~ Br
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A 1a: R=H 3a (40%) 4a (16.1%) —
1b: R=n-Pr 3b (45%) 4b (4.2%) ch (14.4%)
Chart 1

The formation of 4g, 4b and 5p indicates the intermediary generation of Br+, and
the reaction may be raticonalized by the courses shown in Chart 2. N-Acetoxy-1,2-
and -1,4-dihydroquinclines (B and E) are initially formed in the usual way. Elimi-
nation of hydrogen bromide from B gives an anhydro base intermediatellgg) in a
similar manner to the wvicarious nucleophilic substitution.12 The next step is the
extrusion of AcQ~ from D and the consecutive attack by Br~ at N' to give N-bromo-
intermediate (E}, which is converted to 3aor 3b by releasing of Er' (course aj}. The
formation of 4g and 4h can be explained by course b involving bromination of the
enamine-like moiety of { with Br' griginated fromjg te give the 3-bromo-immonium

compound QE), followed by the intramolecular attack by the amide-nitrogen at the

— 236 —




HETEROCYCLES, Vol. 25, 1987

immonium moliety in F13 (course b). Bromination of 1b gives Sb (course ¢).
- - —~ -
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Considering these findings, the reaction of A with ethyl bromocyancacetate (2a) was
re-examined. Treatment of 5 {dihydrate, 0.01 mol) with 22(0.01 mol) in Ac20

(0.024 mol) at room temperature for 12h gave B, and ethyl dibromocyanoacetatel4(19)
in 32.5 and 10.7% yields, respectively, after purification by silica gel chromatog-
raphy with chloroform; thus, it was disclosed that course 2 and ¢ reactions occur-

red in this case.

Br Br
A + NCCH Ac0 { ] o+  NO-G-cooEt
~ ‘COOEt N R Br
COOEL
28 B (32.5%) 2a {10.7%)

S

16
Subsequently, reactions of é with cyanoacetamides (;91 and 14 } and ethy! cyano-
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acetatel7(§§)having phenylthio group as a leaving group were carried out in ACZO%
In reactions with amides, 19 and gé,the deoxygenated a-substitution products, §S
[colorless needles, mp 140-160°C (dec.) (MeOH), 46.8%] and 8d [ colorless needles,
mp 87—88°C(acetone—hexane), 42%)] were produced as the main preducts in addition
to course a reaction products, §§(22.B%) and 3b(33%), and course ¢ reaction prod-
ucts, 5¢ [celorless crystals, mp 145-147°C (EtOH), 10.7%] and ;g[ colorless
needles, mp 124°%¢ {acetone-hexane), 9.3%]. On the other hand, the reaction with EE
gave 6 (34%) and 2919(41.6%), respectively through course a and ¢, as the reac-

tion with 2a,no product by deoxygenative a-substitution being obtained.

,SPh A O = SPh =
A+ NCCH 2 | CN +  NC-C-COY + [ _| _sPn
oy N”GH SPh N7 Tc-coy
coy CN
1s: ¥=NH,, 3a (22.8%) 5¢ (trace) 8g {46.8%)
1d: Y=NHPr 3b (33.0%) 5d (9.3%) 8d (42.0%]
2o Y=0Et £ (34.0%) 7b (41.6%) _

In the preceding paper? we have postulated three types for the reaction of quino-
line t-oxide with active methylene compcounds bearing leaving groups, and the vi-
carious nucleophilic substitution {type II) and the nucleophilic substitution by
means of hydride elimination (type III) have been successfully realized. Now, the
deoxygenative o-substitution, type I reacticn, has been verified by the formation
of 8¢ and 8d. The formation of 3a, EP and & does not fTall in these categories,
and should be acccunted for by a new course a shown in Chart 2 {IV type reaction).
The feollowing peints are of particularly significant in course a reaction: 1) the
elimination of acetic acid from B does not occur; 2) D does not undergo the
rearrangement of acetoxy anionll; 3) a vicaricus nucleophilic substitution prod-

uct is not isclated from 2.

Further work on extending these observation is in progress.
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