SYNTHESIS OF 2,3-DISUBSTITUTED 5,7,7-TRIMETHYL-2,3,6,7-
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The corresponding hydrazones were obtained by the reaction of diacetone alcohol -»
and salicylaldehyde with monoalkylhydrazines. It is shown that derivatives of
2,3,6,7-tetrahydro-1,3,4-oxadiazepine and 6,7-benzo-2,3~dihydro-1,3,4~oxadiaze-
pine, respectively, are obtained in the reaction of monoalkylhydrazones of R-hy-
droxy carbonyl compounds with both the hydroxy group in the alkyl chain and the
hydroxy group attached to the aromatic ring with aldehydes. The structures of

the products were proved by the set of amalytical, IR, and 'H NMR data.

In previous studies [1-3] of the chemistry of ethanol hydrazones it was observed that
NH and OH groups in the B position relative to one another in them are capable of reacting
with aldehydes to give 1,3-oxazolidines. It seemdd of interest to ascertain the possibility
of the participation in‘the similar condensation of monosubstituted hydrazones with B-hydroxy
carbonyl compounds. Whereas monosubstituted hydrazones of aliphatic y- and §-hydroxy carbo-
nyl compounds are known [4, 5], the existence of monohydrazones of aliphatic B-hydroxy car-
bonyl compounds is doubtful [6] because of the fact that under the conditions of their prep-
aration they were convertéd to pyrazoline derivatives. We were able to show that under mild
conditions (with cooling and in an inert gas atmosphere) diacetone alcohol {(I) reacts smooth-
ly with monoalkylhdyrazines Ila-e to give the corresponding hydrazones IIla-e in 85-90% yields.
Pyrazolines are not formed under the reaction conditions. .
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Monoalkylhydrazones IITa~e react readily with aldehydes upon moderate heating to give
the corresponding 2,3,6,7-tetrahydro-1,3,4-oxadiazepine derivatives.(IVa-e). The structures
of hydrazones Illa~e and oxadiazepines IVa-e were confirmed by the IR and PMR spectra, which
are presented in Tables 1 and 2. The NH and OH groups that are retained in the molecules ap-
pear in the PMR spectra of the hydrazones in the form of a broad singlet with an average
chemical shift of ~4.7 ppm (2H). The IR spectra of these compounds contain bands at 3200-
3400 and 1635 cm™ ' that confirm the presence of these groups, as well as a band of the C=N
bond. The data from PMR and IR spectroscopy for hydrazones III are in agreement with the
data described [4, 5] for monoalkylhydrazones of y- and S-hydroxy carbonyl compounds.

Anisochronicity of the 6-H protons and the 7-(CHs). groups does not show up in the PMR
spectra of 1,3,4-oxadiazepines IVb-e,g-] under our experimental conditions, evidently because
of the remoteness from the chiral center and the rapid (on the NMR time scale) pseudorotation
of the seven-membered ring.

We also carried out the reaction of hydrazines IIa-e with salicylaldehyde (V) and ob-
tained salicylaldehyde monoalkylhydrazones (VIa-e), which were then used for the study of
2,3-disubstituted 6,7-benzo-2,3-dihydro-1,3,4~oxadiazepines (VIIIa-g) under mild conditions
(moderate heating).

G. Zardabi Kirovabad State Pedagogical Institute, Kirovabad 364700. Translated from
Khimiya Geterotsiklicheskikh Soedinenii, WNo. 10, pp. 1319-1322, October, 1982. Original ar-
ticle submitted January 6, 1982.
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TARLE 1.

Spectral Characteristics of Hydrazones IIla-e

PMR spectrum, 6, ppm IR spec-
Com- P EP trurg,
pound| R | c(cHy, | CH, | C—CH, | oH, NH R Yo
() sy | (9 () CH, CH, CH em-1
I1la | CH; 1,92 | 2,32 1,70 45 1,00 (1) 13,05 () 1635
111b | CaH;, 120 | 230 1.73 48 0,92 (t) | 1,65 (my, 3,02 (| 1632
e |i-CH, | 190 |29 | 173 49 1,08 (@) | 3,30 (sept) 1632
111d gHg 1,19 2,22 1,73 4.5 089 ¢) | 1,4 mj, 2,78 (t) 1633
Imte 1i-CHe | 1,18 | 2,24 1,75 4.7 0,91 (d) | 1,80 (m), 2,86 (d)| 1634
TABLE 2. Spectral Characteristics of 2,3,6,7-Tetrahydro-

1,3,4~o0oxadiazepines IVa-—j

Com- » PMR spectrum,® §, ppm g(us;g,ec
pound| R R 7-(CHg)zf 5-CH; | 6-H @-CH:| 8-CHand v-or |YC=N’
(s (s (s) (t) | v-CH: ¢m |6-CHs (D)|opm-1

Iva | CgH, [H 1,20 | 1,93 | 2,56 | 4,16 ) | 2,88 | 1,3—20 | 0,92 1645°
IVb | CaH7 |CoHs 1,32 1 1,97 { 2,60 1490 {t 2,88 [ 1,3—2,0] 093 1640
IVe | C3Hy |i-CgHy 1,28 [ 1,96 | 2,60 14,95(d) | 2,88 | 1,3—20| 093 1640
IVd | CsH; |CeHs 1,37 | 2,07 | 2,65 | 531 6) | 3,03 1,8 0,96 1645
IVe | CsH; {CeHOH-0of 1,38 | 2,06 | 2,67 {535 (s) | 3,06 1,9 0,98 1645
1IVE [CHy [H 1,21 § 1,05 | 2,57 14,18 (s) | 298 | 1,3—2,0 0,92 1640
IVg | C4Ho [CoHs 1,31 | 1,97 |'2,60 [4,90 (t) | 298 | 1,3—2,0| 0,93 1640
IV | C4Hy (i-CsHy 1,31 | 1,99 | 2,61 |4,96(d) | 2,98 | 1,3—2,0| 0,91 1640
Vi | CsHy {CsHs 1,37 { 2,08 | 2,65 {5,29 (s) | 3,02 L8 0,92 1645
Ivy [CHe ICeH OH-of 1,40 | 2,08 | 2,69 | 5,32 (8) | 3,00 1,9 0,93 1645

#The proton chemical shifts of
position are not indicated.

the substituents in the 2

TABLE 3. Spectral Characteristics of Hydrazones Vla-e
Com- PMR spectrum, 8, ppm IR spectrum, v, cm-1
R -
pound H(CS)_ N o, (m ?SI; CHs CHy, CH C=N aryl
VIa | C.Hs 7,19 6,7 1,1 ] L17 (¢ 3,15 ¢ 1632 | 1600, 1580
VIb CyHy 7,20 6,7 1,0 | 0,96 (t 1,9m, 3,07 (t) 1630 | 1600, 1580
Vie | i-CgHy 7,25 6,7 1,2 | 1,06 d 3,28 (hex) ~1630 | 1600, 1580
VId | CiHyg 7,24 6,7 11,0 | 0,96 (td) 1,81 3,05 (t) 1632 | 1600, 1580
Vie | i-C4Hy 7.25 6,7 10,9 | 0,98 (d) |2,1m, 3,05 (d) 1630 | 1600, 1580
TABLE 4. Spectral Characteristics of VIIla-g
- PMR spectrum, 6, ppm IR spec-
com-| P s irurh,
u R ’ - : U g
P RHe=N] )y R R ceH, | C=N
(s) cm-1
VIlla | i-CeH, |3-Pyridyl| 7,75 [4,32 (s, 1,12 (t), 1,6 (m), [432() |7.1(s) | 1640
3,95 (¢
VIIIb | CHe  [CeHs 7,76 [4,82 (113,27 (t 7,0 (m) | 1638
ville | CH, [CeH.OH-0| 7,75 [4,87 (d) 3,26 (t 6,98 (m)| 1638
viid | ¢H, [H 7,78 4,83 (t13,26 (t 6,97 (m){ 1638
Vilie| CH, [CoHs 7,98 14,95 (' |1.27 (i J18 (m), |7—7.9 (m |7 m) 1643
3,42 (1
VIKF | CHe [¢-CaHr | 7,90 |508 (s) 11,25 (1), 1,8 m), |{7.3fn) |73 @m) | 1640
3,36 ()
VIillg | CHy |CsHy 7,89 |5,01 (s; (1,27 (), 4,8 (M), [6,9—7,3 (M){7,0 (m) | 1642
3,40 (t;

*The signals of the remaining protons of the R and R' sub-

stituents are unresolved multiplets.
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VIL @ R'=H; b R'=Celly; € R'=i-CiHy d R'=Cylly; e R'=CeHy; { R'=0-CstlOH;
g R'=3-pyridyl
The structures of VI and VIIT are confirmed by the set of analytical and spectral data pre-
sented in Tables 3-5.

EXPERIMENTAL

The PMR spectra of 15% solutions of the compounds in CCl, were recorded with a Varian
HA-100D spectrometer with tetramethylsilane as the internal standard. The IR spectra of thin
layers of the pure substances were recorded with a UR-20 spectrometer.

Diacetone Alcohol Monoalkylhydrazones (I1la-e) and Salicylaldehyde Monoalkylhydrazones
(VIa-e). A solution of 0.1 mole of diacetone alcohol (I) or salicylaldehyde (V) in 30 ml of
absolute benzene was added with stirring in a stream of nitrogen to an ice-cooled solution
of 0.1 mole of alkylhydrazine IT in 30 ml of benzene at such a rate that the temperature did
not rise above 15%°C. The mixture was then stirred for another hour at room temperature, af-
ter which it was dried with sodium sulfate. The benzene was evaporated, and the residue was
fractionated im vacuo in a stream of nitrogen. This method was used to obtain hydrazones
ITIa—e and VIa—e (Table 5).

28-3~-Alkyl-5,7,7-trimethy1-2,3,6,7-tetrahydro-1, 3, 4-oxadiazepines (IVa,f) and 6,7-Benzo-
2,3~dihydro-1,3,4-oxadiazepine (VIIId). A solution of 10g of paraformaldehyde in 20 ml of
warm benzene was added with stirring in a stream of nitrogen in the course of 1 h to a solu-
tion of 0.1 mole of alkylhydrazone I1IIb,c or VId in 15 ml of absolute benzene, after which
the mixture was stirred at 50°C for 2 h. Anhydrous sodium sulfate was added, and the mixture
was allowed to stand for 24 h. The benzene was evaporated, and the residue was fractionated
in vacuc in a stream of nitrogen. This method was used to obtain IVa,f and VIIId (Table 5).

2,3-Dialkyl-5,7,7-trimethyl-2,3,6,7-tetrahydro-1,3, 4~oxadiazepines {IVb-e,g-j) and 6,7-
Benzo-2,3-dihydro-1,3,4-oxadiazepines (VIITa-c,e-g). A mixture of 0.1 mole of the alkylhy-
drazone (IIIb,c or VIb,d) and 0.1 mole of the aldehyde (VIIa-g) was heated at 70°C in a stream
of nitrogen for 2 h, after which it was slowly heated in vacuo to 100°C, and the water was re-
moved by distillation. The residue was fractionated 7 vacuo in a stream of nitrogen. Oxa~
diazepine derivatives (Table 5) were obtained by repeated distillation im vgcuo in a stream
of nitrogen.
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