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Abstract An efficient one-pot synthesis of 3,4,5-trisub-
stituted-3,6-dihydro-2H-1,3-oxazines from acetylene dicar-
boxylates, aromatic and aliphatic amines, and formaldehyde
is described. The six member N,O-heterocyclic nucleus was
constructed via Yb(OTf); promoted domino hydroamina-
tion/Prins reaction/cyclization/dehydration reactions.

Keywords Heterogeneous catalysis - Multicomponent
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1 Introduction

The development of simple routes to widely used chemi-
cals is one of the most challenging task in organic synthesis
[1]. In this context, domino reactions including multi-
component processes have been employed as a powerful
mean to reach this goal [2—-8]. Multicomponent reactions
(MCRs) in fact allow to get access to molecular structure
complexity and diversity from readily available starting
materials in the same reaction vessel by a one-step proce-
dure [9-17]. Despite the fact that it is approaching its
century “birthday” [18], the Mannich reaction still remains
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one of the most important C—C bond-forming reactions
for production of nitrogen-containing molecules [19-21].
1,3-Oxazine derivatives represent a group of compounds of
particular interest for their antibiotic [22-24], anticancer
[25], analgesic [26], and anticonvulsant [27] activities.
Although several different methods for the preparation of
title compounds have already been reported in the literature
[28-31], very few have been accomplished by means of a
the MCRs-based methodology. Recently Jiang and
coworkers reported the synthesis of 3,4,5-trisubstituted-
3,6-dihydro-2H-1,3-oxazines from alkynoates, anilines,
and formaldehyde via a Bronsted acid (e.g. HCI) promoted
domino hydroamination/Prins reaction/cyclization/dehy-
dration process [32]. A recent alternative to this process is
represented by the use of sulfamic acid as catalyst of the
title process [33]. However many of the proposed meth-
odologies suffer major or minor drawbacks such as harsh
reaction conditions, low yields, tedious work-up proce-
dures, low selectivity leading to mixture of differently
sized rings, co-occurrence of several side reactions, and
need of chromatography for purification of adducts.
During the last two decades, rare earth metal triflates
have been found to be unique Lewis acids since they are
water tolerant reusable catalysts and can effectively pro-
mote several carbon—carbon and carbon-heteroatom bonds
formation reactions in high yields, including MCRs [34]. In
the course of our investigations, we have recently seen that
rare earth metal triflates are able to efficiently promote a
variety of valuable and high yielding C—C bond-forming
reactions in the context of a green chemical approach [35].
In continuation of our ongoing studies aimed at developing
mild and practical protocols for the synthesis of useful
building blocks and/or biologically active compounds by
using lanthanides as catalysts, and employing water as the
solvent or solvent-free conditions, we wish to report herein
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that 1,3-oxazine derivatives can be effectively synthesized
by a MCR catalyzed by Yb(OTf); hydrate in satisfactory
yields using acetylene dicarboxylates, aromatic and ali-
phatic amines, and formaldehyde (Scheme 1).

2 Results and Discussion

In a preliminary experiment, dimethyl acetylene dicarbox-
ylate (R' = Me) (1 equiv.), aniline (R*=H) (1 equiv.),
and formaldehyde (2 equiv. of fresh 37% aqueous solution)
were added 10% mol Yb(OTf); hydrate. The resulting
reaction mixture was vigorously stirred at room temperature
for 6 h. After the addition of 1 N NaOH to precipitate
Yb3t as the hydroxide and filtration, the desired adduct
dimethyl 3-phenyl-3,6-dihydro-2H-1,3-oxazine-4,5-dicar-
boxylate (entry 1) was obtained in 72% yield after extrac-
tion with Et,O and purification by SiO, gel column
chromatography. Saponification of the ester functions in the
adducts occurred to a very limited extent during the
described recovery procedure and was virtually undetect-
able. To investigate the advantages and limitations of our
methodology, other amines, having electron-withdrawing
and donating substituents in the aromatic ring (entries 2—6
and 10-14), as well as aliphatic ones like n-butylamine
(entries 7 and 15) or cyclohexylamine (entries 8 and 16),
and diethyl acetylene dicarboxylate (R' = Et), as an alter-
native source of alkynoate were used as reactants. The
results of the performed condensations are reported in the
Table 1. See Sect. 1.

From data reported in the Table 1 it is evident that both
aromatic amines having electron donating or withdrawing
substituents as well as aliphatic aldehydes reacted nearly to
the same extent furnishing the desired adducts in yields
ranging from 50 to 72%. Compared to the existing meth-
odologies, our process is effective in avoiding the use of
strong mineral acids and an excess of HCHO. The catalyst
was always recovered by precipitation as Yb(OH);, fil-
trated, and transformed into the triflate salt as already
described [36]. Recycled in this way, the catalyst could be
reused several times without any significant loss of activity.
For example the reaction leading to product of entry 1 was
repeated four additional times with the recovered Yb>"

R'OOC o

COOR!
Il + Xy + HCHO —» R'00C” "N
COOR! L =
R2 \
R2/\
Scheme 1

with yields in oxazine derivative of 71, 69, 64, and 68%
respectively.

The same reaction was also performed by using other
metal triflates from the lanthanide series, but the results
were worse than those obtained with Yb(OTf);. The reason
of this discrepancy of catalytic efficiency in the lanthanide
series could be explained by the fact that Yb>" is the
“hardest” cation and thus the most oxophilic, due to its
smaller ionic radius [37].

From a mechanistic point of view, it could be hypoth-
esized that Yb>" first coordinates the alkynoate thus
enhancing its reactivity towards the hydroamination reac-
tion, and subsequent coordination to the oxygen atom of
formaldehyde led to the formation of the desired adduct by
Prins reaction and consequent dehydration and cyclization.
The “hard” feature as a Lewis acid of Yb** would result in
a great enhancement of the electrophilicity of the inter-
mediates involved in the steps of the MCR we are dealing
with all requiring a coordination to an oxygen atom.

3 Conclusions

As a conclusion, in this manuscript we have demonstrated
that dimethyl- or diethyl acetylene dicarboxylate, formal-
dehyde, and differently substituted aromatic and aliphatic
amines undergo an efficient condensation reaction under
the catalysis of Yb(OTf); hydrate yielding 1,3-oxazine
derivatives. The simple workup procedure, mild reaction
conditions, and satisfactory yields make our methodology a
valid and alternative contribution to the already existing
processes in the field of this kind of multicomponent pro-
cess. Moreover, this protocol introduces a practical and
viable technology of solvent-free reactions. Further inves-
tigations to broaden the scope of this methodology are in
progress in our laboratories and will be reported in due
course.

4 Experimental
4.1 General Remarks

All reagents, including Yb(OTf); hydrate, were obtained
from commercial sources (Aldrich Chemical Co.) and used
without further purification. All solvents were of analytical
grade. All extracts were dried over anhydrous Na,SO,. 'H
and '>C NMR spectra were recorded on a Bruker AC 200
(‘H NMR, 200 MHz; '*C NMR, 50.32 MHz) CDCl; was
used as the solvent and tetramethylsilane as an internal
standard. Chemical shifts are reported in é (ppm). Reac-
tions were routinely monitored by TLC using Merck silica
gel F,s4 plates and visualization of TLC spots with a
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Table 1 Yb(OT)3 catalyzed synthesis of 1,3 oxazine derivatives

Entry Alkynoate Amine Product Yield (%)"
1 R! = Me NH, MeOOC. o 72
@ MeOOC:\”/N\)
2 R! = Me NH, MeOOC. o 60
© MeOOC:\”/N\)
NO,
NO,
3 R] =Me NH, MeOOC. o 67
© MeOOCIN\)
OCH;
OCH

4 Rl = Me NH, MeOOCI\O 70
@ MeOOC N)
Br

Br

3 R! = Me NH, MeOOC o 65
@/‘””3 T

Me0OC” N
OCH,

6 Rl =Me NH, MeOOC. o 50
(j“oz j@

MeOOC N

7 R! = Me AN, MeOOCI\O 60

J

MeOOC N

NH, i
8 R'=Me MeOOC. -~ 60
T

MeOOC N

NH,

9 R' = Et @ EtOOCI\O 70
EtO0C N)
NH,
10 R' = Et EtOOCI\o 60
EtOOC N)
NO,
NO,
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Table 1 continued

Entry Alkynoate Amine Product Yield (%)*
11 Rl =FEt NH, EtOOCI\O 65
\
<> Et00C N)
OCHs
OCHj
12 R'=Et NH, Etoocro 68
\
@ w
Br
Br
13 R'=Et NHz BI00C. -~ 58
OCHg | )
E100C” N
OCHs
14 R'=Et N BI00C -~ 60
E0oc” N
NO,
15 R' = Ft AR, EtOOCI\O 60
Et00C N)
16 Rl = Et NH, EtOOCI\O 60
\
Et00C N)

% Yields of pure isolated products, characterized by IR, elemental analysis, '"H NMR, and '*C NMR

freshly prepared 7% EtOH solution of phosphomolybdic
acid. Silica gel 40 (0.063-0.200 mm) from Merck was used
for column chromatography. Melting points were measured
on a Biichi melting point apparatus and are uncorrected
prior crystallization with n-hexane. Elemental analyses
were carried out on a Carlo Erba 1106 elemental analyzer.
The purity of the intermediates and the final products was
confirmed by combustion analysis.

4.2 Synthesis of 1,3-Oxazine Derivatives. General
Procedure

Yb(OTf); hydrate (0.1 mmol) was added to a stirred sus-
pension of alkynoate (1.0 mmol), aromatic amine
(1.1 mmol), and formaldehyde 37% (2.1 mmol). The
resulting mixture was vigorously stirred for 6 h at room
temperature, few drops of a solution of NaOH 1 N were
added, and the precipitate formed was filtered under vac-
uum. The filtrate was extracted twice with Et,O (5 mL) and
the combined organic layers were dried over anhydrous

Na,SO, and the solvent evaporated to dryness. The syrup
obtained was finally purified by SiO, column chromatog-
raphy (eluent CH,Cl,/MeOH 99:1) yielding the desired
product.

4.2.1 Dimethyl 3-phenyl-3,6-dihydro-2H-1,3-oxazine-4,
S-dicarboxylate (1)

Pale yellow solid (m.p. = 191-192 °C). Analytical data
were in full agreement for those already reported in the
literature for the same compound [32]. Anal. Calcd. for
C14H5sNOs5 C 60.64; H 5.45; N 5.05; O 28.85. Found: C
60.59; H 5.43; N 5.01; O 28.81.

4.2.2 Dimethyl 3-(4'-nitro)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (2)

Orange solid (m.p. = 203-205 °C). Analytical data were

in full agreement for those already reported in the literature
for the same compound [32]. Anal. Calcd. for C;4H4N,O,
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C 52.18; H4.38; N 8.69; O 34.75. Found: C 52.12; H 4.33;
N 8.61; O 34.78.

4.2.3 Dimethyl 3-(4'-methoxy)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (3)

Pale reddish solid (m.p. = 162-164 °C). Analytical data
were in full agreement for those already reported in the
literature for the same compound [32]. Anal. Calcd. for
C5sH;7NOg C 58.63; H 5.45; N 4.56; O 31.24. Found: C
58.65; H 5.41; N 4.52; O 31.21.

4.2.4 Dimethyl 3-(4'-bromo)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (4)

Pale red solid (m.p. = 172-173 °C). Analytical data were
in full agreement for those already reported in the literature
for the same compound [32]. Anal. Calcd. for
C14H14BrNOs C 47.21; H 3.96; N 3.93; O 22.46. Found: C
47.15; H 3.93; N 3.88; O 22.40.

4.2.5 Dimethyl 3-(2'-methoxy)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (5)

Red solid (m.p. = 165-167 °C). IR = 1,650 cm™'. 'H
NMR & 3.72 (s, 3H), 3.88 (s, 3H), 3.92 (s, 3H), 4.76 (s,
2H), 4.97 (s, 2H), 6.52-7.84 (m, 4H). '*C NMR ¢ 51.1,
52.2, 55.7, 67.8, 83.0, 114.1, 116.7, 125.4, 126.2, 130.4,
130.9, 131.4, 132.4, 151.3, 166.2, 166.3. Anal. Calcd. for
C,sH;7NOg C 58.63; H 5.45; N 4.56; O 31.24. Found: C
58.68; H 5.40; N 4.50; O 31.18.

4.2.6 Dimethyl 3-(2'-nitro)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (6)

Orange solid (m.p. = 186-188 °C). IR = 1650, 1550,
1305 cm™'. '"H NMR 6 3.74 (s, 3H), 3.92 (s, 3H), 4.81 (s,
2H), 5.02 (s, 3H), 7.29-7.97 (m, 4H). '3C NMR 6 51.2,
52.1, 67.4, 78.8, 115.8, 120.3, 127.0, 130.5, 131.0, 131.5,
135.8, 165.5, 166.8. Anal. Caled. for C;4H,;4,N,0O; C 52.18;
H 4.38; N 8.69; O 34.75. Found: C 52.14; H 4.37; N 8.62;
0 34.70.

4.2.7 Dimethyl 3-nbutyl-3,6-dihydro-2H-1,3-oxazine-4,
S-dicarboxylate (7)

Pale yellow solid (m.p. = 168-169 °C). IR = 1,650 cm™".
"HNMR 6 0.94 (t, 3H, J = 5.1 Hz), 1.39 (m, 2H), 1.92 (m,
2H), 3.41 (t, 3H, J = 6.8 Hz), 3.74 (s, 3H), 3.90 (s, 3H),
4.17 (s, 2H), 4.81 (s, 2H). '3C NMR ¢ 13.7, 20.1, 31.3,
51.2, 52.0, 52.3, 67.5, 84.3, 110.2, 131.9, 164.5, 166.3.
Anal. Calcd. for C;,H;9NOs C 56.02; H 7.44; N 5.44; O
31.09. Found: C 56.00; H 7.38; N 5.39; O 31.02.
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4.2.8 Dimethyl 3-cyclohexyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (8)

Pale yellow solid (m.p. = 191-192 °C). IR = 1,650 cm™ .
"H NMR 1.09-1.33 (m, 10H), 2.89-2.96 (m, 1H), 3.75 (s,
3H), 3.87 (s, 3H), 4.31 (s, 2H), 4.82 (s, 2H). '*C NMR 6
25.6, 26.7, 32.7, 51.1, 52.3, 57.5, 67.2, 82.3, 110.7, 131.0,
163.9, 166.3. Anal. Calcd. for C,4H,NOs C 59.35; H 7.47;
N 4.94; O 28.24. Found: C 59.31; H 7.42; N 4.99; O 28.20.

4.2.9 Diethyl 3-phenyl-3,6-dihydro-2H-1,3-oxazine-4,
S-dicarboxylate (9)

Pale yellow solid (m.p. = 234-235 °C). Analytical data
were in full agreement for those already reported in the
literature for the same compound [32]. Anal. Calcd. for
Ci6H1oNOs C 62.94; H 6.27; N 4.59; O 26.20. Found: C
62.99; H 6.21; N 4.54; O 26.29.

4.2.10 Diethyl 3-(4'-nitro)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (10)

Orange solid (m.p. = 245-247 °C). Analytical data were
in full agreement for those already reported in the literature
for the same compound [32]. Anal. Calcd. for C;sH;gN,O,
C 54.86; H 5.18; N 8.00; O 31.97. Found: C 54.80; H 5.21;
N 7.93; O 31.90.

4.2.11 Diethyl 3-(4'-methoxy)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (11)

Pale reddish solid (m.p. = 189-191 °C). Analytical data
were in full agreement for those already reported in the
literature for the same compound [32]. Anal. Calcd. for
C17H,1NOg C 60.89; H 6.31; N 4.18; O 28.63. Found: C
60.81; H 6.34; N 4.12; O 28.69.

4.2.12 Diethyl 3-(4'-bromo)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (12)

Pale red solid (m.p. = 189-190 °C). Analytical data were
in full agreement for those already reported in the literature
for the same compound [32]. Anal. Calcd. for
C16H1sBrNOs C 50.02; H 4.72; N 3.65; O 20.82. Found: C
50.07; H 4.67; N 3.60; O 20.78.

4.2.13 Diethyl 3-(2'-methoxy)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (13)

Red solid (m.p. = 171-173°C. IR = 1,650 cm™'. 'H
NMR 6 1.19 (t, 3H, J = 7.1 Hz), 1.28 (t, 3H, J = 7.0 Hz),
3.86 (s, 3H), 4.11 (q, 2H, J = 7.1 Hz), 422 (q, 2H,
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J = 7.0 Hz), 4.75 (s, 2H), 4.92 (s, 2H), 6.50-7.78 (m, 4H).
13C NMR 6 14.0, 14.1, 55.4, 60.2, 61.3, 68.0, 82.9, 113.7,
116.6, 125.4, 126.3, 130.5, 131.1, 131.4, 132.4, 151.3,
166.3, 166.5. Anal. Calcd. for C;7H,;NOg C 60.89; H 6.31;
N 4.18; O 28.63. Found: C 60.85; H 6.37; N 4.11; O
28.65.

4.2.14 Diethyl 3-(2'-nitro)phenyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (14)

Orange solid (m.p. = 227-228 °C). IR = 1655, 1553,
1307 ecm™'. 'H NMR 6 1.21 (t, 3H, J = 7.2 Hz), 1.29 (t,
3H, J = 7.1 Hz), 4.09 (q, 2H, J = 7.2 Hz), 4.18 (q, 2H,
J = 7.1 Hz), 4.79 (s, 2H), 5.04 (s, 2H), 7.31-8.04 (m, 4H).
3C NMR 6 14.2, 14.3, 55.4, 60.2, 61.5, 67.4, 78.8, 116.4,
120.2, 126.0, 130.4, 130.9, 131.5, 131.8, 135.9, 166.0,
166.9. Anal. Calcd. for C;sH 3N,O; C 54.86; H 5.18; N
8.00; O 31.97. Found: C 54.82; H 5.14; N 7.98; O 31.92.

4.2.15 Diethyl 3-nbutyl-3,6-dihydro-2H-1,3-oxazine-4,
S-dicarboxylate (15)

Pale yellow solid (m.p. = 182-184 °C). IR = 1,650 cm™".
'"H NMR 6 095 (t, 3H, ] =52Hz), 120 (t, 3H,
J =7.0 Hz), 1.31 (t, 3H, ] = 7.0 Hz), 1.94 (m, 2H), 1.40
(m, 2H), 342 (t, 2H, J=6.7Hz), 410 (q, 2H,
J =7.0Hz), 421 (q, 2H, J = 7.0 Hz), 4.25 (s, 2H), 4.88
(s, 2H). >*C NMR 6 13.8, 14.2, 14.3,20.2, 31.5, 51.9, 60.1,
61.2, 67.7, 84.2, 110.8, 132.9, 165.7, 166.5. Anal. Calcd.
for C;4H>3NO5 C 58.93; H 8.12; N 4.91; O 28.04. Found: C
58.90; H 8.09; N 4.88; O 28.01.

4.2.16 Diethyl 3-cyclohexyl-3,6-dihydro-2H-1,
3-oxazine-4,5-dicarboxylate (16)

Pale yellow solid (m.p. = 199-202 °C). IR = 1,650 cm™".
"H NMR 6 1.10-1.95 (m, 10H), 1.18 (t, 3H, J = 7.1 Hz),
1.32 (t, 3H, J = 7.1 Hz), 2.92-2.96 (m, 1H), 4.10 (q, 2H,
J=7.1Hz), 422 (q, 2H, J = 7.1 Hz), 4.44 (s, 2H), 4.76
(s, 2H). 3C NMR ¢ 14.0, 14.1, 25.4, 26.7, 32.9, 57.4, 60.2,
61.1, 67.3, 82.0, 111.4, 131.9, 164.5, 166.6. Anal. Calcd.
for C1,H,sNO5 C 61.72; H 8.09; N 4.50; O 25.69. Found: C
61.77; H 8.01; N 4.44; O 25.65.

Acknowledgment Financial support from MIUR PRIN 2008 “A
Green Approach to Process Intensification in Organic Synthesis” is
gratefully acknowledged.

References

— O O 0

—_ =

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.

37.

. Laszlo P (1995) Organic reactions: simplicity and logic. Wiley,

New York

. Ohno H, Ohta Y, Oishi S, Fujii N (2007) Angew Chem Int Ed

46:2295

. Bonne D, Dekhane M, Zhu JP (2007) Angew Chem Int Ed

46:2485

. Pinto A, Neuville L, Zhu JP (2007) Angew Chem Int Ed 46:3291
. Yoshida H, Fukushima H, Ohshita J, Kunai A (2006) J] Am Chem

Soc 128:11040

. Dondas HA, Fishwick CWG, Gai X, Grigg R, Kilner C,

Dumrongchai N, Kongkathip B, Kongkathip N, Polysuk C,
Sridharan V (2005) Angew Chem Int Ed 44:7570

. Pache S, Lautens M (2003) Org Lett 5:4827

. Siamaki AR, Arndtsen BA J Am Chem Soc 128:6050

. Hulme C, Gore V (2003) Curr Med Chem 10:51

. Zhu J (2003) Eur J Org Chem 7:1133

. Simon C, Constantieux T, Rodriguez J (2004) Eur J Org Chem

8:4957

. Démling A (2006) Chem Rev 106:17
13.

Nicolaou KC, Edmonds DJ, Bulger PG (2006) Angew Chem Int
Ed 45:7134

Enders D, Grondal C, Huttl MRM (2007) Angew Chem Int Ed
46:1545

Trost BM (1995) Angew Chem Int Ed 34:259

Tietze LF (1996) Chem Rev 96:115

Wender PA, Handy ST, Wright DL (1997) Chem Ind 765
Mannich C, Kroesche W (1912) Arch Pharm 250:647
Tramontini M, Angiolini L (1990) Tetrahedron 46:1791
Kobayashi S, Ishitani H (1999) Chem Rev 99:1069

Cordova A (2004) Acc Chem Res 37:102

Haneishi T, Okazaki T, Hata T, Tamura C, Nomura M, Naito A,
Seki I, Arai M (1971) J Antibiot 24:797

Sasaki K, Kusakabe Y, Esumi S (1972) J Antibiot 25:151
Nagatsu J, Shibuya M, Kawaguchi O, Hirose C, Shirato S (1972)
J Antibiot 25:44

Johnson PY, Silver RB (1975) J Heterocycl Chem 10:1029
Lesher GY, Surrey AR (1955) J Am Chem Soc 77:636

Mosher HS, Frankel MB, Gregory M (1953) J Am Chem Soc
75:5326

Khumtaveeporn K, Alper H (1995) J Org Chem 60:8142
Eckstein Z, Urbanski T (1963) Adv Heterocycl Chem 2:311
Eckstein Z, Urbanski T (1978) Adv Heterocycl Chem 23:1
Kato T, Katagiri N, Yamamoto Y (1980) Heterocycles 14:133
Cao H, Jiang HF, Qi CR, Yao WJ, Chen HJ (2009) Tetrahedron
Lett 50:1209

Damodiran M, Paramasivan TP (2010) J Heterocycl Chem
47:1386

Kobayashi S, Sugiura M, Kitagawa H, Lam WL (2002) Chem
Rev 102:2227

Epifano F, Genovese S, Rosati O, Tagliapietra S, Pelucchini C,
Curini M (2011) Tetrahedron Lett 52:568 (and references cited
herein)

Fieser M (1989) Reagents for organic synthesis, vol 14. Wiley-
Interscience, New York, p 188

Pitzer KS (1974) Acc Chem Res 12:271

@ Springer



	Ytterbium Triflate Promoted One-Pot Three Component Synthesis of 3,4,5-Trisubstituted-3,6-dihydro-2H-1,3-oxazines
	Abstract
	Introduction
	Results and Discussion
	Conclusions
	Experimental
	General Remarks
	Synthesis of 1,3-Oxazine Derivatives. General Procedure
	Dimethyl 3-phenyl-3,6-dihydro-2H-1,3-oxazine-4, 5-dicarboxylate (1)
	Dimethyl 3-(4vprime-nitro)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (2)
	Dimethyl 3-(4vprime-methoxy)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (3)
	Dimethyl 3-(4vprime-bromo)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (4)
	Dimethyl 3-(2vprime-methoxy)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (5)
	Dimethyl 3-(2vprime-nitro)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (6)
	Dimethyl 3-nbutyl-3,6-dihydro-2H-1,3-oxazine-4, 5-dicarboxylate (7)
	Dimethyl 3-cyclohexyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (8)
	Diethyl 3-phenyl-3,6-dihydro-2H-1,3-oxazine-4, 5-dicarboxylate (9)
	Diethyl 3-(4vprime-nitro)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (10)
	Diethyl 3-(4vprime-methoxy)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (11)
	Diethyl 3-(4vprime-bromo)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (12)
	Diethyl 3-(2vprime-methoxy)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (13)
	Diethyl 3-(2vprime-nitro)phenyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (14)
	Diethyl 3-nbutyl-3,6-dihydro-2H-1,3-oxazine-4, 5-dicarboxylate (15)
	Diethyl 3-cyclohexyl-3,6-dihydro-2H-1, 3-oxazine-4,5-dicarboxylate (16)


	Acknowledgment
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


