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Synthesis of Some 3-Ethoxycarbonyl-2-methyl-4.5-
dihydro-7H-pyrazolo[ 1,5-¢ ]-1,3-oxazines from 4-Eth-
oxycarbonyl-5(or 3)-(2-hydroxyalkyl)}-3(or S)-methyl-
pyrazoles

Christian DEsHayes, Suzanne GELIN

Laboratoire de Chimie Organique, Institut National des Sciences
Appliquées, F-69621 Villeurbanne Cedex, France

We have recently reported on the synthesis of S(or 3)-(2-hyd-
roxyalkyl)-pyrazoles 1'. As a part of our investigations on
these substances as a source of fused bicyclic heterocycles,
we now describe their conversion to the 4.5-dihydro-7H-pyr-
azolo[1,5-¢]-1,3-oxazine system, a class of compounds hith-
crto unreported.

Treatment of pyrazoles 1 with carbonyl compounds 2 (cyclo-
hexanone, acetone, benzaldehyde, and paraformaldehyde)
affords the 3-ethoxycarbonyl-2-methyl-4.5-dihydro-7H-pyr-
azolo[1,5-¢]-1,3-oxazines 3. The first step of this reaction,
similar to the known condensation of pyrazoles with car-
bonyl compounds? *#, results in the formation of an inter-
mediate t-(1-hydroxyalkyl)-5-(2-hydroxyalkyl)-pyrazole der-
ivative which undergoes ready cyclodehydration to yield
the fused oxazine ring. Synthesis of tetrahydro-t.3-oxazines
involving the reaction between fi-amino alcohols and car-
bonyl compounds is known®.

The structures of compounds 3 were assigned on the basis
of microanalytical and spectral data (U.V,, LR, "H- and
13C.N.M.R., seec Table 1). '*C-N.M.R. chemicatl shifts for
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compound 3g, show 1 in Table 2, are found to be analogous
to those of the related carbon atoms in 1,3,5-trisubstituted
pyrazoles® "-%; the remaining carbon atoms could be

assigned by application of the usual shift parameters®.

By reaction of pyrazole 1 (R'=CH,) with benzaldehyde,
amixture of pyrazolooxazines 2f (rrans)and 21’ (¢is), respecti-
vely, in the ratio 30:70 is obtained. The structures 2f (trans)
and 2§ (cis) are suprorted by '"H-N.M.R. spectral compari-
son of the 7-H chemical shifts of these materials (Table
1) with findings conczrning the 2-H chemical shifts in tetra-
hydro-1,3-oxazines'“* ' :an axial proton is shifted to a higher
field than an equato-ial one.

Use of 4-unsubstituted pyrazoles 1, as starting material failed
to vield the corresponding 3-unsubstituted pyrazolo-oxa-
zines.

3-Ethoxycarbonyl-2-me thyl-7,7-disubstituted-4,5-dihydro-7 H-
pyrazolo[ 1,5-¢]-1,3-oxazines 3a—d; General Procedure:

A solution of 1 (10mri0l) in acetone or cyclohexanone (20 ml),
[ catalytic amount of p-toluenesulfonic acid (0.01 mmol) is added
with acetone] is heated under reflux for 3h. The carbonyl com-
pound is evaporated uader reduced pressure. The residue is dis-
solved in chloroform, eventually filtered. washed with water. dried,
and evaporated in vacuo. Compound 3¢ is pure. Compounds
3a and 3b are recrystallized from ethanol/water, 1:1 and 2:1,
respectively. Compourd 3d is distilled under reduced pressure
and crystallizes after a few days.

3-Ethoxycarhonyl-2-methyl-7-phenyl-4,5-dihydro-7 H-

pyrazolo[ 1,5-¢]-1,3-0xz zines 3e, f, f':

A solution of 1 (10mrmol), benzaldehyde (11 mmol), a catalytic
amount of p-toluenestlfonic acid (0.01 mmol) in dioxan (20ml)
is heated under reflux for 3h. The mixture is then evaporated
under reduced pressuve, the residue dissolved in chloroform,
washec with 10 % sodium hydroxide, and water, and then dried.
After evaporation of the solvent in vacuo, the residue is purified
by chromatography through a column (25¢m x 17mm) of silica
gel (35 g) using hexane/ethyl acetate (7:3) as eluent. Compound
3e is obtained in the fraction 100 to (70ml (yield: 1.67 g). From
the mixture 3f/3f (30:70), compound 3f is obtained from the
70 to 100ml fraction {yield: 0.37 g), a mixiure of 3f/3f" in the
ratio 44:56 is obtained from the 100 to 120ml fraction (vield:
0.56 g). then the compo and 3f" is obtained from the 120 to (70 ml
fraction (yield: 0.88 g).

Preparation of 3-Ethox ycarbonyl-2-methyl-4,5-dihydro-7H-
pyrazolo[ 1,5-¢]-1,3-oxazines (3g, h):

A mixture of 1 (10mriol), paraformaldehyde (11 mmol), and a
catalytic amount of p-toluenesulfonic acid (0.1 mmol) is placed
in a nickel bomb and heated at 120° for 3 h. After cooling, the
residue is dissolved in chloroform, dried, and the solvent evapor-
ated in vacuo. Compound 3h is recrystallized from ethanol/water
(1:2). Compound 3g is purified by chromatography through a
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Table 1. 3-Ethoxycarbonyl-2-methyl-4.5-dihydro-7H-pyrazolo[ 1.5-¢]-1.3-0xazines 3

Prod- R! R? R? Yield m.p.or  Molecular LR. (CCLy)° uve 'H-N.M.R. (CDCly)
uct [%] b.pjtorr Formula® Vmax [cm '] 7 [nm] () 0 [ppm]
3a H -~(CH,)s~ 62 78° CisH2aN,05  1710-1720, 233 (10800) 1.17-2.35(m, 13H):247 (s, 3H):
(278.3) 1300, 1215, 320 (t, 2H, J=6Hz); 4.11 (v
1165, 1140, 1100 2H, J=6Hz): 439 (q. 2H,
J=T7Hz)
3b CH; —(CH,)s- 60 91° CreH2aN,05 17101720, 233 (11100) 1.10-2.30(m. (6H): 2.50 (s, 3H):
(292.4) 1315, 12101225, 2.60--3.58 (m, 2H): 4.03--4.65 (m,
1170, 1155, 1140, IH)
1110, 1095, 1065
3¢ H CH; CH; T 55° CyaHgN,O5 1710 1720, 233 (9200) 1.38 (t. 3H, J=THz); 1.74 (s,
(238.3) 1300, 1230, 6H); 2.53 (s, 3H): 3.26 (1. 2H,
1150, 1130, 1090 J=6Hz);4.19¢t. 2H, J =6 Hz):
4.44 (g, 2H, J==7Hz)
3d CH; CH; CH, 75 58°; Ci3H20N,0O4 17101720, 233 (9500) 135 (t, 3H, J=TH2); 141 (d,
120°/0.7  (252.3) 1315, 1210-1230, JH.J=6Hz); 1.68 (s. 3H): 1.77
1160, 1140, 1110, (s, 3H): 247 (s, 3H): 2,57 -3.58
1085, 1060 (m, 2H): 3.99 4.65 (m, 3H)
3e H H Cels 58 73° CioHigN,O,  1710-1720, 231 (12700) 138 (t, 3H, J=7Hz): 248 (s,
(286.3) 1285, 1220, 3H):3.34(1,2H, J=6H2): 4.00
1135, 1090, 1060 430 (m. 2H): 443 (g. 2H.
J=THz):6.61 (s, 1H):7.36 7.68
(m, 5H)
3f CH; H CeHs 53-54°  Ci-HagN,O, 17151725, 231 (12700) 1.28 (d. 3H. J=6Hz); 1.36 (t.
(trans) (300.4) 1310, 1225, 3H.J=7Hz);2.55(s.3H): 2.63
60 1150, 1140, 1110, 3.67(m, 2H);3.78 - 4.65(m, IH):
1090, 1075 6.88 (s, 1H): 7.13-7.68 (m, 5H)
31 CH; Ce¢Hs H 77-78°  Cy7H3oN,05  1710-1720, 231 (12200 1.33 (t, 3H, J=7Hz); 1.43 (.
(cis) (300.4) 1315, 1295, 1225, 3H,J=6Hz);2.41(s.3H): 256
1170, 1140, 1110, 3.63(m, 2H); 3.83-4.58 (m, 3H):
1090, 1075 6.38-6.48 (m, 1 H): 7.52 {s. 5H)
3g H H H 30 101° CioH 1 4N,O5 17101725, 231 (9400) 138 (t, 3H, J=7H2z): 251 (s.
(210.2) 1300, 1205, 3H):327(L2H. J =6 H2z):4.09
1160, 1120, 1100, 429 (m. 2H); 441 (q. 2H,
1080 J=THz); 5.60 (s. 2H)
3h CH; H H 50 90° Ci Hi6NLO5 17101725, 231 (8900)  1.38 (1, 3H, J=T7Hz); 1.47 (.
(224.3) 1310, 12101230, 3H,/=6Hz): 2.50(s, 3H): 2.68
1165, 1140, 1125, 3.57(m, 2H); 3.82 -4.67 (m, 3H):
1105, 1095, 1045 (2d, 2H. AB system. 4 =35.55,

(5];: 571, JAB =9H2z)
* Microanalyses were in satisfactory agreement with the calculated values (C +0.27. H +0.19, N +0.22).
® Measured on a Beckmann Acculab 2 spectrometer.

“ Measured on a Beckmann DB spectrometer as cthanol solutions.

9 Measured on a Varian A-60 spectrometer.

Table 2. '*C-N.M.R. Data* for Product 3g

C-Atom C-2 C-3 C-3a C-4 C-5 -7 CH; CO
Shift & [ppm]

CH, CH;
1510 108.6 141.0 243 64.0° 78.9 13.9 163.8 59.6° 14.5

* Mecasured on a Varian XL-100-12FT spectrometer in CDCly solution.

" No attempl was made to assign these resonances to a specific methylene group, these values can be eventually imterchanged.

column (25cm x 17mm) of silica gel (35g) using hexane/ethyl > E. D. Bergmann, A. Kaluszyner, Recl. Trav. Chim. Pays-Bas
acetate (3:7) as eluent. Compound 3g is obtained from the 70 78, 315 (1959) and ref. cited therein.
to 110ml fraction (yield: 0.65 g). ® S. Gelin, R. Gelin, D. Hartmann, J. Org. Chem. 43, 2685

(1978).
7 S. Gelin, C. Deshayes, J. Heterocyel. Chem., in press.
% E. E. Schweizer. S. Fvans, J. Org. Chem. 43, 4328 (1978).

Received: February 19, 1979

! S. Gelin, C. Deshayes, Synthesis 1978, 900. ? F. W. Wehrli, T. Wirthlin, Interpretation of Carbon-13 NMR

* R Hiittel, P. Jochum, Chem. Ber. 85, 820 (1952). Spectra, Heyden. London 1976, p. 22-61.

* M. L. Roumestant, P. Viallefont, J. Elguero, R. Jacquier, Tetra- ' F. G. Riddell, J. M. Lehn, J. Chem. Soc. [B] 1968, 1224.
hedron Lett. 1969, 495. "' Y. Allingham, R. C. Cookson, T. A. Crabb, S. Vary, Tetrahedron

* L Dvoretsky, G. H. Richter, J. Org. Chem. 15, 1285 (1950). 24, 4625 (1968).

Downloaded by: Nanyang Technological University NTU. Copyrighted material.



