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The facile synthesis of a series of 4-acyloxy-2-azabuta-1,3-dicnes by the
O-benzoylation and O-acetylation of the anions of the readily accessible
monoimines of phenyl glyoxal, diacetyl, benzil, and 1-phenyl-propan-
1.2-dione is described. This route provides easy access to 2-azabuta-1,3-
dienes with substituents other than aryl groups on C-1, C-3, and C-4 of
the diene skeleton.

2-Azabuta-1,3-dienes have provided several thermal reactions
of use in the synthesis of heterocyclic compounds such as 2-
azabicyclo[2.2.1]hept-2-enc,! pyridines, 2 dihydropyridines.?
and azoles.® We have also been interested in synthetic routes to
heterocyclic compounds vie reactions of 2-azabuta-1,3-dienes
and have shown® that the azadienes of the type represented by
1 were photochemically reactive and could be converted in high
yield into derivatives of 2.5-dihydro-oxazole. However. our

Communications 657

novel and only synthetic method to date for the synthesis of 4-
acyloxy-2-azabuta-1.3-dienes 1 does not allow for much varia-
tion in the substitution pattern on the diene skeleton? since the
substituents on C-3 and C-4 must always be aryl and the aryl
group on C-4 is always the same as the aryl ester group. This
has obvious restrictions on the scope of the cyclization of the 2-
azadienes and so a new method for synthesis was sought.

The limitations of the previous synthetic approach to the 2-
azadienes is illustrated in the three new examples 1a—c¢ shown
here (Table). These were prepared by the double aroylation of
the anions gencerated by action of sodium hydride in hexamethyl-
phosphoric triamide/tetrahydrofuran on the imines 2 {(Scheme
A). These results highlight the similarity in the substituents on
the skeleton and also exemplify the fact that only aroyl chlorides
can be used to aroylate
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the anions from 2 and attempts to use acetyl chloride were
completely unsuccessful. The new route to 2-azadienes is based
on the facile O-acylation of carbanions derived from the known
monoimines of 1,2-dicarbonyl compounds (Scheme B). The
monoimines are readily prepared from the corresponding di-
carbonyl compound and the appropriate amine. Thus the
monoimines 3a—d are prepared by reaction of benzhydryi
amine with benzil,® 1-phenylpropan-1,2-dione,” biacetyl.® and
phenyl glyoxal.® Other amines such as 1-phenylethylamine or
benzyl amine can also be used to yield the corresponding
monoimines 3e -g.
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Lo The validity of this synthetic route to azadienes was demonstra-
‘: = ted by the conversion of imine 3a into the azadiene 4a. This
1 ~ o 1de 1eal 1 P rAQPE q ~ a7acq >
2% maz pocooooogacoog product was shqwn to be !dgntlc‘il in d]]l respects 1o tshc (lzclcilgnt
2R FAA I T T a AT AT - F 4a produced using our original synthetic approach.” The major
= difference in this new approach to azadienes is the ability to trap
’ g the carbanions using acetyl chloride. Thus the anion from imine
s 3a was trapped using acetyl chloride yielding the new azadiene
2 4b. The monoimines 3b—g all undergo the analogous facile O-
SO | Sme | Tmenwaa ol - . . - -
= \u) U | CTILTELTERETER acylation with varying degress of efliciency as shown in the
5 le.
8 The new azadienes produced show varying degrees of moisture
S’ e . .
& ’ sensitivity but generally they are quite stable and can be stored
z - g for prolonged periods under anhydrous conditions.
Az Lot | s =00 MmO — I~ O 3 . . ) ) .
O 85 | danamumms o< %% a0 a The azadienes 4i—n have unknown geometry around the imine
I L ERS [ ER 08 e 800 oo O = . . .
i S i e R e e e R R 2 double bond but we are certain that the alkene moiety is trans
- =z as illustrated in structures 1 and 4. This certainty follows on the
é* T g 2 9 9 2 -« g determination of the X-ray crystal structure of azadienes 1'°
T S I I IR S I S B S IS B £ and 4g'" where the alkene bond was clearly shown to be ‘rans.
- g . . .
E - ° In our previous study where O-acylation also occurred it conld
= T s < be argued that steric factors such as arylation of C-1 and C-3
5 el could inhibit aroylation at these sites. This possibility can be
=] . . . . « -
a _—O — o — 0 5 discounted since O-acylation still occurs even when C-1 and C-3
o QN O v s . . . . .
T R e = are unsubstituted. Thus the experiments described by us not only
; _;" have value in synthesis but also answer in a qualitative fashion
OB S529c%® g some of the questions relating to the electronic distribution in the
il DS RIS R R S 0 anions 5.
=
172]
- 2 Melting points were determined on a Buchi 510D apparatus in open
oz Elesn |lnnnocuosnnuonns ® c?.plllanes and are uncorrected. 1R spectra were Fccorded on i Perkin-
x| CR R EoRdEINEIRS 2 Elmer 257 spectrophotometer and are reported in wave numbers. UV
i I ‘5 spectra were recorded on a Perkin-Elmer | 24 spectrophotometer. 'H-
- g and "*C-NMR spectra were recorded on Variat T60 and Varian FT-
4 N i S % 80A spectrometers tespectively. The mass spectra were recorded on a
3 ﬁ = gg l“r!; i :) :"_; o X g -"}r) n z Varian MAT-711 spectrometer. Sodium hycride used was supplied by
E 0 QL oG 8 3 gia :o’; ;,g 3 T2 £ Merck, the weights quoted are thosc‘ for pure .\‘odi.um hydride" Elcmcn-
Bt P iy p i - tal analyses were performed by the Consejo Superior de Investigaciones
L2 0Z2% 1000 00000 QO0Q0O | 2K Cientificas, Madrid.
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2 3 TIm e ICTCTT TITTT g9 4-Aroyloxy-1,1,3.4-Tetraaryl-2-azabuta-1,3-dienes 1a-c; General Proce-
<% L) 3de, yraEno, a3 Aq| PF dure:
€ UDL VLD VLLLOUILDLUUL | 6w A dispersion of sodium hydnde (744 mg, 30 mmol) in anhydrous
hexamethylphosphoric amide (60 ml), is placed under an atmosphere of
o —_ O PRV s o D nitrogen in a dried 250 ml three necked roundbottomed flask containing
“ ? I8 DO ZRIdAdLzgI a magnetic stirring bar. Subsequently, a solution of the corresponding
| & 2l lod o B L A L < imine (9 mmol) in anhydrous tetrahydrofuran (6 ml) is added at room
;E Ot 2 - N = 0 N Al NN T D - . . . i . , R
== € | =~ O - = e S temperature. The highiy-coloured reaction mixture is stirred at ambient
. ;H temperature for 15 min after which it is cooled to 0°C using an ice bath.
= Z A 4.5 molar solution of the acid chloride in tetrahydrofuran (5 ml) is
P2 NS | QSN I 20 = introduced in a dropwise fashion. Aftcr the addition of approximately
el R B S TECA A AT N on— 0N - A . .
= an equimolar amount of the aroy! chloride (ea. 2 ml, $ mmol) the colour
: o e e e e e H of the carbanion disappeared. The solution is warmed to 50°C and
: ol Geafiiighe a e rifigies o ganiiioge i = stirred for 20—30 min after which the colour reappeared. The reaction
I :I c: pYealianNen g:I »oI'\'.:: - . R o .. . .. A
-2 P LUV LUULULLLOLUU = mixture is then cocled to 0°C and the sddition of the acid chloride
, i (ca.1ml, 4.5 mmol) is resumed until the intense colour has been dis-
; : S ; v
LA AL N s ‘harged. The process is repeated up to five times until the colour did not
3 il ol e e il offs ifes e rifes s o Chars Process is repeated up 1o - s | ool ;
AR SSEES 5 CClCE oS T redevelop after stirring for 1 h at 50°C. A total amount of ca.27 mmo!
g L I e ~ ?g of the acid chloride has been added. The reaction mixture is poured inte
£ o = ether (200 ml) and ice, to avoid partial hydrolysis of the product by
] l = :g local concentration of base. The ecther layer is separated and the
g \ o } .7 aqueous solution is extracted with ether {5x 50 ml) and dried with
=l on Eé ::‘ZII‘“'_,.T;’E" et g & magnesium sulfate. Ether is removed by rotary evaporation to yield
=R JUA|JCD0 C0zzmzZJduold | B § orange oily product mixtures, which are separted by flash chromatogra-
w &g phy'? on silica gel using ecther/hexane (1:9) as eluent. All the solid
3 T v 5 azadienes are recrystallized from ethanol.
-+ =
% e 5 E
é < o '\; e e e e e e 4-Acyloxy-2-aza-1,3-dienes 4a—n; General Procedure:
= 5 @) 6 :'.I_'I anfanfanfenipen, E"’ ..,I."I" :’ - {: In general the same fundamental procedure as the above is used for the
> ol LrilUddoudoduuslmT _g & synthesis of the dienes 4a—n. The minor changes relate to the quantities
S : o= involved. Thus sodium hydride (432 mg, 18 mmol) in hexamethylphos-
E g % @ e o “0.= “«_Ee =& phonic amide (60 ml) is placed in the flask and the imine (9 mmol) in
S 1E2 | S22 | IS5 ITEFSTTAST | = tetrahydrofuran (10 ral) is added. The acid chloride (11.2 mmol) as a
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solution in tetrahydrofuran is added as before but only three cycles of
addition of acid chioride are required. Work-up of the mixture is
identical to the above procedure.
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