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Synthesis of 4,5-Dihydro-1,3-oxazoles and 5,6-Dihy-
dro-4H-1,3-0xazines

Gary M. CorpoLa, Goetz E. HARDTMANN

Chemistry Research Department, Sandoz, Inc., East Hanover, New
Jersey 07936, U.S.A.

In a continuing search for pharmacologically active com-
pounds, we had found it necessary to synthesize 2-(o-sub-
stituted-phenyl)-4,5-dihydro-1,3-oxazoles. Several litera-
ture examples describe the cyclization of N-(2-hydroxy-
ethyl)-benzamides with dehydrating agents such as thionyl
chloride, sulfuric acid, and p-toluenesulfonyl chloride!> >,
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Although these reactions proceed in good yield, they would
be unsatisfactory if the starting N-(2-hydroxyethyl)-benz-
amides contained an acid sensitive functionality. In this re-
port we describe an efficient neutral cyclization of 2-substi-
tuted amino-N-(2-hydroxyalkyl)-benzamides to produce 2-
(o-substituted-aminophenyl)-4,5-dihydro-1,3-oxazoles 3
and 2-(o-substituted-aminophenyl)-5,6-dihydro-4H-1,3-0x-
azines 5 using one equivalent of triethyl phosphite in re-
fluxing xylene as the dehydrating agent.

The required 2-substituted amino-N-(2-hydroxyalkyl)-
benzamides 2 can be readily produced by treatment of the
corresponding N-substituted isatoic anhydride® 1 with an
appropriate amino alcohol using a modification of a pre-
viously described procedure'. Subsequent cyclization can
be effected by the treatment of the substrate with one equi-
valent of triethyl phosphite in refluxing xylene.
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To insure that the products are not formed by a simple
thermal cyclization, the reaction was performed on 2
(R*=R*=R*=H) without the presence of triethyl phos-
phite and indeed no reaction occurs even when the reaction
time was increased by a factor of 5.

Representative products (3a and 3d) exhibit infrared ab-
sorption bands at 1637 and 1640 cm~' respectively. The
"H-N.M.R. spectra of these compounds show a doublet at
8=2.9 ppm (NH --CH;) which collapses to a singlet on ex-
change with deuterium oxide. These findings are in com-
plete agreement with those reported in the literature’,
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Table 1. 2-(Substituted-amino)-N-(2-hydroxyalkyl)-benzamides 2 and 2-(Substituted-amino)-N-(3-hydroxypropyl)-benzamides 4

Comp- R R? R® R* Yield m.p. Molecular formula®
ound (%] (solvent) or Lit. m.p.

2a H,C H H H 9% 77-80°C (ether/pentane) 77-80°C*

2b H:C H.C H H &8 71-74°C (ether/pentane) C,H{(N,O, (208.3)
2¢c H,C H H,C H 35 75-78 °C (pentane) CyH N0, (208.3)
2d H,C H H,C H,C 59 oil C,HisNyO, (222.3)
2e C¢Hs- CH, C.H; H H 70 80-83 °C (pentane) C3H22N0,  (298.4)
2f H.C H H.C HOCH, 5t 106-109 °C (ether) C,;HxN20; (238.3)
2 H,C (C;Hs),N-- CH, H H 73 oil CsHasN:O,  (279.4)
4a C¢Hs—CH, — - - 57 80-83 °C (pentane) C7H20N,0, (284.4)
4b Cf,HS """" - 78 oil CmHIxN202 (2703)
4c morpholino--CO--CH, - - 83 164-167 °C (chloroform) CiH23N:04  (321.4)

s The microanalysis results were in satisfactory agreement with the calculated values (C+0.4%, H+0.2%, N +0.4%).

Table 2. 2-(o-Substituted-phenyl)-4,5-dihydro-1,3-oxazoles 3 and 2-(¢-Substituted-phenyl)-5,6-dihydro-4H-1,3-0xazines §

Prod- R’ R? R* R*? Yield m.p. Molecular formula®
uct (%] (solvent) or Lit. m.p.

3a H,C H H H 85 6265 °C (ether) 60-64°C'

3b H,C H.C H H 99 oil CiHisN.O  (190.2)
3c H,C H H:.C H 96 oil CHi:N,O  (190.2)
3d H;C H H.C H.C 74 106-109 °C (ether/pentanc) C,;HcN,O  (204.3)
3e C.Hs-CH, C,Hs H H 86 oil CsH:0N,O  (280.4)
3f H,C H H,C HOCH, 70 125-128 °C (ether/pentane) C:HN;O: (220.3)
3g H.C (CoH):N--CH, H H 65 oil CsHxN,O (261.4)
Sa Ce¢Hs - CHa — - 35 65-67 °C (pentane) C;-HisN,O  (266.3)
) CH, : 24 ol CioHiN:O  (252.3)
5S¢ morpholino - CO--CH, —- . - 54 113-116 °C (ether) CsH2N;0; (303.4)

a The microanalysis results were in satisfactory agreement with the calculated values (C+0.4%, H+0.3%, N +0.4%; exceptions: Sa,
H +0.5%; 5b, C+0.5%). :

2-(Substituted-amino)-N-(2-hydroxyalkyl)-benzamides 2 and 2-
(Substituted-amino)-N-(3-hydroxypropyl)-benzamides 4; General
Procedure:

A mixture of the substituted isatoic anhydride 1 (0.1 mol) and the
appropriate amino alcohol (0.11 mol) in dioxan (400 ml) is stirred
at 60°C for 90 min. The solvent is removed under reduced pressure
and the resultant oil is subjected to chromatography on a column
of silica gel using 2% methanol/chloroform to clute the product
(see Table 1).

2-(0-Substituted-phenyl)-4,5-dihydr0-‘l,3-oxazoles 3 and 2-(o-Sub-
stituted-phenyl)-5,6-dihydro-4H-1,3-oxazines 5; General Proce-
dure:
A mixture of the 2-substituted-amino-~N-(2-hydroxyalkyl)-benzam-
ides 2 or 4 (0.015 mol) and triethyl phosphite (0.016 mol) in xylene
(150 m) is heated under reflux for 24 h. The solvent is removed un-
der reduced pressure and the residue subjected to chromatography
on a column of silica gel using chloroform to elute the product (see
Table 2).
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