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The reactive 1:1 intermediate produced in the reaction between alkyl isocyanides and dialkyl acetyle-
nedicarboxylates was trapped by uracil and its 5-substituted derivatives to yield highly functionalized

pyrimido[2,1-b][1,3]oxazine derivatives in fairly good yields.
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INTRODUCTION

In recent years, multicomponent reactions (MCRs)

have become important area of research in organic and

medicinal chemistry due to their significant advantages

over conventional two-component reactions in several

aspects, such as flexibility, productivity, convergent, and

high-bond forming efficiency. Advances in heterocyclic

MCRs methodology have led to success in the drug

discovery process. The isocyanide-based MCRs are

especially important in this area [1]. Isocyanide nucleo-

philes have been known to form zwitterions with

activated acetylenic compounds such as dialkyl acetyle-

nedicarboxylates [2]. These types of zwitterions can be

trapped by a variety of electrophiles such as activated

carbonyl compounds [3] or reagents containing NH,

OH, or CH acidic groups [4] thus, constituting a novel

protocol for the synthesis of heterocyclic and carbocy-

clic compounds.

Heterocyclic compounds with bridgehead nitrogen

form a significant group of natural products and many

of them are biologically active compounds, thus, the

synthesis of them has attracted much attention of organic

chemists [5]. Research on synthesis of 1,3-oxazine

derivatives has shown that they have diverse biological

properties such as analgesic, anticonvulsant, antibacte-

rial, and antitumor activity [6].

Several methods for the preparations of 1,3-oxazine

derivatives have previously been reported [7]. As part of

our current studies on the development of new routes in

heterocyclic synthesis [8], we wish to report a facile

synthesis of functionalized pyrimido[2,1-b][1,3]oxazines

via trapping of the isocyanide-dialkyl acetylenedicarbox-

ylate intermediates with the acidic NH of 5-substituted

uracils.

The diverse pharmacological activities of these fused

bicycle 6,6-heterocyclic systems encouraged us to

develop a concise synthetic route to these compounds.

RESULTS AND DISCUSSION

The reaction of alkyl isocyanides 1 with dialkyl ace-

tylenedicarboxylates 2 in the presence of 5-substituted

uracils 3 in 1,4-dioxane at room temperature leads

to byproducts 4 which, under the reaction conditions,

isomerize to produce 7-alkyl (or halo)-8-oxo-2H,8H-pyr-

imido[2,1-b][1,3]oxazine-3,4-dicarboxylate derivatives 5

in fairly good yields (Scheme 1).

The reactions were carried out by slow addition of

alkyl isocyanides 1 to a mixture of the 5-substituted

uracils 3 and dialkyl acetylenedicarboxylates 2 in 1,4-

dioxane at room temperature. The reactions proceeded

spontaneously and were completed within 24 h. The

5-substituted uracils are weak NH-acids with pKas in the

range of 7.93–9.75, except for the 5-nitro uracil which

has a pKa of 5.66 [9]. The presence of two nonequiva-

lent nitrogen atoms in 5-substituted uracils can, of

course, raise the question of regioselectivity and the for-

mation of two regioisomeric products. There are several

reports [10] that confirm deprotonation of uracil

and its 5-substituted derivatives in basic media which
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subsequently undergo completely regioselective reac-

tions such as N-alkylation and N-arylation, at the N-1

position. Interestingly, the formations of N-3 or O-aryla-

tion products were not detected in these reactions. Simi-

larly, when we treated isocyanides 1 with compounds 2

and 3 in dioxane, the 1H- and 13C-NMR spectra of the

crude products clearly indicated the regioselective for-

mation of 7-alkyl (or halo)-8-oxo-2H,8H-pyrimido[2,1-b]

[1,3]oxazine-3,4-dicarboxylates derivatives 5. The struc-

tures of compounds 5a–5i were elucidated from elemen-

tal analyses, IR, and high-field 1H- and 13C-NMR spec-

tra. The mass spectrum of 5a displayed the molecular

ion (Mþ) signal at 531 m/z, that is, consistent with the

1:1:1 adduct of 5-methyl uracil (thymine), dimethyl

acetylenedicarboxylate, and tert-butyl isocyanide. The
1H-NMR spectrum of 5a exhibited four sharp singlets

arising from tert-butyl (d ¼ 1.30 ppm), two methoxy

(d ¼ 3.78 ppm and 3.92 ppm), and one methine (d ¼
6.90 ppm) protons. Also, two singlets were observed at

d ¼ 2.03 ppm and 8.01 ppm for methyl protons and the

adjacent vinylic hydrogen, respectively. The NH proton

resonance at d ¼ 8.47 ppm disappeared on the addition

of D2O to the CDCl3 solution of 5a. The 1H-NMR of

byproduct 4a is similar to that of 5a, except for the CH

group which exhibits a singlet at d ¼ 5.69 ppm. The

proton decoupled 13C-NMR spectrum of 5a showed

14 distinct signals in agreement with the proposed

structure. Partial assignment of these signals is given in

‘‘Experimental’’ section.

Unfortunately, our attempts to prepare single crystal

of the products for X-ray crystallography were not

successful. However, the 2D HMQC, HMBC, and

DEPT spectra were used to attribute the structure of 5a

(Fig. 1) and complete 1H and 13C chemical shift assign-

ments are summarized in Table 1. In the HMBC spec-

trum, the methyl protons of tert-butyl at d 1.30 (s)

showed correlation with C-18 (dc 57.38, 2JCH). Further
the H-21 methyl protons at d 2.03 (s) showed correla-

tion with the C-8 (dc 165.1, 3JCH), C-7 (dc 126.9, 2JCH)
and C-6 (dc 138.2, 3JCH). The H-6a pyrimidine proton

at d 8.01 (s) showed correlations with C-7 (dc 126.9,
2JCH), C-4 (dc 140.6, 3JCH), C-8 (dc 165.1, 3JCH), C-10
(dc 150.3, 3JCH), and C-21 (dc 12.9, 3JCH). The H-2 ox-

azine proton at d 6.90 (s) showed correlations with C-3

(dc 140.6, 2JCH) and C-14 (dc 164.1, 3JCH). The H-16

and H-13 (methoxy protons) showed correlations with

Scheme 1

Figure 1. Representation of atom numbers for compound 5a.
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C-14 and C-11 (dc 164.1 and 164.4, 3JCH). All of the

HMBC and HMQC correlations are shown in Figure 2.

The 1H- and 13C-NMR spectra of compounds 5b–5i

are similar to those of 5a, except for the R00, alkyl

amino, and ester groups, which exhibit characteristic

signals with appropriate chemical shifts.

A plausible mechanism for this reaction is proposed

in Scheme 2. On the basis of the well-established chem-

istry of isocyanides [11], it is reasonable to assume that

the functionalized pyrimido[2,1-b][1,3]oxazines 5 could

result from initial addition of the isocyanide to the ace-

tylenic ester and subsequent protonation of 1:1 adduct 6

by compound 3, followed by attack of the anion 7 of

the NH-acid 3 on the positively charged ion 8 to form

ketenimine 9, tautomerizes and cyclizes via Intermolecu-

lar O-head attack to Csp of ketenimine to form the fused

heterocyclic system 4. Byproducts 4 apparently isomer-

ize, under the reaction conditions, to produce stable con-

jugated pyrimido oxazines 5. We could only isolate and

identify the heterocyclic system 4a as a byproduct along

with the major product 5a by silica gel column chroma-

tography. The yields of the other products 4 (4b–4i)

were too low for isolation and characterization.

CONCLUSIONS

The present method carries the advantage that not

only the reaction is performed under neutral conditions

but also the substrates can be mixed without any activa-

tion or modification. The simplicity of the present pro-

cedure makes this protocol an interesting alternative to

other approaches. The procedure described here provides

a simple one-pot method for the preparation of poly-

functional pyrimido[2,1-b][1,3]oxazine derivatives with

potential synthetic and pharmaceutical interest.

EXPERIMENTAL

Dialkyl acetylenedicarboxylates, 5-substituted uracils, and
alkyl isocyanides were obtained from Fluka (Germany) and

were used without further purification. Melting points were
measured on an Electrothermal 9100 apparatus. Elemental
analyses for C, H, and N were performed using a Heraeus
CHN-O-Rapid analyzer. Mass spectra were recorded on a FIN-
NIGAN-MATT 8430 mass spectrometer operating at an ioni-

zation potential of 20 eV. 1H-, 13C-, and 19F-NMR spectra
were recorded on a BRUKER DRX-300 AVANCE

Table 1

13C-NMR (75 MHz), 1H-NMR (500 MHz), HMQC, and

HMBC (500 MHz) data for compound 5a.

H

HMQC (CDCl3) HMBC (CDCl3)

dC dH
2JCH

2JCH

19, 24, 25 30.7 1.30 C-18

21 12.9 2.03 C-7 C-6, C-8

6a 138.2 8.01 C-7 C-4, C-7, C-8, C-10,

C-21

2 111.0 6.90 C-3 C-14

13,16 52.8, 53.4 3.78, 3.92 C-11, C-14

Figure 2. Heteronuclear correlations 2JCH and 3JCH (HMBC) for com-

pound 5a.

Scheme 2
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spectrometer at 300.1, 75.5, and 282.4 MHz, respectively.
HMQC and HMBC spectra were measured at 500 MHz for 1H-
NMR and at 125 MHz for 13C-NMR. 1H-, 13C-, 19F-NMR,
HMQC, HMBC, and DEPT spectra were obtained in CDCl3 using
TMS or CFCl3 as internal standard. IR spectra were recorded as

KBr pellets on a Shimadzu IR-460 spectrometer. Chromatogra-
phy columns were prepared fromMerck silica gel 60 mesh.

General procedure. To a magnetically stirred solution of
5-substituted uracils (2 mmol) and dialkyl acetylenedicarboxy-
lates (2 mmol) in anhydrous 1,4-dioxane (5 mL), a solution of

isocyanide (2 mmol) in 1,4-dioxane (2 mL) over a period of
10 minutes was added dropwise. The reaction mixture was
stirred 24 h at room temperature. After completion of the reac-
tion as indicated by TLC, the solvent was removed and the
residue was purified by silica gel column chromatography

(hexane–ethyl acetate, 3:1) to afford products 4a and 5a–5i.
When necessary, the isolated products were further purified by
recrystallization in diethyl ether–dichloromethane.

Dimethyl-2-(tert-butylamino)-7-methyl-8-oxo-4H,8H-pyrimido
[2,1-b][1,3]oxazine-3,4-dicarboxylate (4a, C16H21N3O6). White
powder, mp 380–382�C; 0.1 g, yield 14%; IR (tmax/cm

�1):
NH 3402, C¼¼O 1744 and 1665. 1H-NMR (300.1 MHz,
CDCl3): d 1.49 (9H, s, C(CH3)3), 1.95 (3H, s, CH3), 3.76 and
3.81 (6H, 2s, 2OCH3), 5.69 (1H, s, NCHACO2Me), 7.35 (1H,

s NCH), 8.95 (1H, br. s, NH). 13C-NMR (75.5 MHz, CDCl3):
d 12.9 (CH3), 30.6 [C(CH3)3], 52.4 and 53.6 (2OCH3), 58.6
[C(CH3)3], 60.2 (NCHACO2Me), 63.2 (NHAC¼¼C), 110.7
(CCH3), 140.2 (NCH), 151.0 (N¼¼CAO), 161.4 (NHAC¼¼C),
164.5, 168.2, and 170.3 (3C¼¼O). MS, m/z (%): 351 (Mþ, 18),
294 (58), 279 (50), 213 (8), 190 (65), 160 (9), 57 (100), 41
(55). Anal. Calcd for C16H21N3O6 (351.35): C, 54.69; H, 6.02;
N, 11.96. Found: C, 55.35; H, 6.04; N, 11.85%.

Dimethyl-2-(tert-butylamino)-7-methyl-8-oxo-2H,8H-pyrimido
[2,1-b][1,3]oxazine-3,4-dicarboxylate (5a, C16H21N3O6). White

powder, mp 380–383�C, 0.61 g, yield 78%. IR (KBr; tmax/
cm�1): NH 3332, C¼¼O 1744, 1704, and 1664. 1H-NMR
(300.1 MHz, CDCl3): d 1.30 (9H, s, C(CH3)3), 2.03 (3H, s,
CH3), 3.78 and 3.92 (6H, 2s, 2OCH3), 6.90 (1H, s, NHCHO),
8.01 (1H, s, NCH), 8.47 (1H, br. s, NH). 13C-NMR (75.5
MHz, CDCl3): d 12.9 (CH3), 30.7 [C(CH3)3], 52.8 and 53.4
(2OCH3), 57.4 [C(CH3)3], 126.9 (CCH3), 111.0 (NHCHO),
138.2 (NCH), 140.6 and 142.4 (2C), 150.3 (N¼¼CAO), 164.0,
164.4, and 165.1 (3C¼¼O). MS, m/z (%): 351 (Mþ, 10),

294 (65), 279 (54), 213 (4), 190 (55), 160 (7), 138 (30),
72 (8), 57 (100), 41 (45). Anal. Calcd for C16H21N3O6

(351.35): C, 54.69; H, 6.02; N, 11.96. Found: C, 54.35;
H, 6.12; N, 11.95%.

Dimethyl-2-(tert-butylamino)-8-oxo-2H,8H-pyrimido[2,1-b]
[1,3]oxazine-3,4-dicarboxylate (5b, C15H19N3O6). White
powder, mp 358–362�C, 0.59 g, yield 76%; IR (KBr; tmax/
cm�1): NH 3328, C¼¼O 1724, 1694, and 1653. 1H-NMR
(300.1 MHz, CDCl3): d 1.25 [9H, s, C(CH3)3], 3.74 and 3.89
(6H, 2s, 2OCH3), 5.78 and 8.11 (2H, d, 3JHH ¼ 8.3 Hz, 2CH),

6.88 (1H, s, NHCHO), 8.96 (1H, br. s, NH). 13C-NMR
(75.5 MHz, CDCl3): d 30.2 [C(CH3)3], 52.5 and 53.1
(2OCH3), 57.1 [C(CH3)3], 126.9 (CH), 102.2 (NHCHO), 139.9
(NCH), 141.8 and 142.5 (2C), 149.9 (N¼¼CAO), 163.5, 163.6,

and 164.6 (3C¼¼O). MS, m/z (%): 337 (Mþ, 5), 281 (58), 266
(52), 190 (53), 138 (33), 119 (10), 57 (100), 41 (43). Anal.
Calcd for C15H19N3O6 (337.33): C, 53.41; H, 5.68; N, 12.46.
Found: C, 53.58; H, 5.78; N, 11.95%.

Dimethyl-7-bromo-2-(tert-butylamino)-8-oxo-2H,8H-pyrimido
[2,1-b][1,3]oxazine-3,4-dicarboxylate (5c, C15H18BrN3O6). White
powder, mp 373–376�C, 0.66 g, yield 85%; IR (KBr) (tmax/

cm�1): NH 3216, C¼¼O 1760, 1744, and 1608. 1H-NMR
(300.1 MHz, CDCl3): d 1.25 [9H, s, C(CH3)3], 3.76 and 3.89
(6H, 2s, 2OCH3), 6.89 (1H, s, NHCHO), 8.44 (1H, s, NCH),
8.75 (1H, br. s, NH). 13C-NMR (75.5 MHz, CDCl3): d 30.2
[C(CH3)3], 52.6 and 53.2 (2OCH3), 57.3 [C(CH3)3], 127.3

(CABr), 97.9 (NHCHO), 139.2 (NCH), 141.3 and 141.4 (2C),
149.2 (N¼¼CAO), 159.0, 163.4, and 164.5 (3C¼¼O). MS, m/z
(%): 416 (Mþ, 4), 418 [Mþþ2, 3.8)], 268 (4), 268 (50), 170
(25), 138 (56), 57 (100), 41 (44). Anal. Calcd for
C15H18BrN3O6 (416.22): C, 43.28; H, 4.36; N, 10.10. Found:

C, 44.15; H, 4.23; N, 10.05%.
Dimethyl-2-(tert-butylamino)-7-fluoro-8-oxo-2H,8H-pyrimido

[2,1-b][1,3]oxazine-3,4-dicarboxylate (5d, C15H18FN3O6). Yellow
oil, 0.62 g, yield 80%; IR (tmax/cm

�1): NH 3216, C¼¼O 1760,
1649, and 1608. 1H-NMR (300.1 MHz, CDCl3): d 1.46 [9H, s,

C(CH3)3], 3.73 and 3.78 (6H, 2s, 2OCH3), 6.73 (1H,
s, NHCHO), 7.67 (1H, d, 3JHF ¼ 5.7 Hz, NCH), 9.55 (1H, br.
s, NH). 13C-NMR (75.5 MHz, CDCl3): d 30.2 [C(CH3)3], 52.1
and 53.4 (2OCH3), 57.9 [C(CH3)3], 96.9 (NHCHO), 128.0

(d, 2JCF ¼ 20.5 Hz, NCH), 140.0 (d, 1JCF ¼ 236.7 Hz, CF),
149.4 (C), 157.2 (d, 2JCF ¼ 26.2 Hz, C¼¼O), 159.9 (C), 163.7
(NAC¼¼O), 167.5 and 169.6 (2C¼¼O). 19F-NMR (282.4 MHz,
CDCl3): dF �165.48 (3JHF ¼ 5.7 Hz). MS, m/z (%): 416 (Mþ),
295 (28), 170 (28), 41 (28), 57 (100). Anal. Calcd for

C15H18FN3O6 (355.32): C, 50.70; H, 5.11; N, 11.83. Found:
C, 50.59; H, 5.09; N, 11.09%.

Diethyl-2-(tert-butylamino)-7-methyl-8-oxo-2H,8H-pyrimido
[2,1-b][1,3]oxazine-3,4-dicarboxylate (5e, C18H25N3O6). Yellow
oil, 0.62 g, yield 80%; IR (tmax/cm

�1): NH 3425, C¼¼O 1755,

1685, and 1675. 1H-NMR (300.1 MHz, CDCl3): d 1.26 and
1.32 (6H, 2t, 3JHH ¼ 7.1 Hz, 2OCH2CH3), 1.25 [9H, s,
C(CH3)3], 1.97 (3H, s, CH3), 4.16 and 4.34 (4H, 2qd, 3JHH ¼
7.1 Hz, 2JHH ¼ 1.1 Hz, 2OCH2CH3), 6.84 (1H, s, NHCHO),
7.97 (1H, s, NCH), 9.23 (1H, br. s, NH). 13C-NMR (75.5

MHz, CDCl3): d 12.6 and 14.0 (2OCH2CH3), 30.3 [C(CH3)3],
56.9 [C(CH3)3], 61.5 and 62.3 (2OCH2CH3), 126.9 (CCH3),
110.4 (NHCHO), 137.9 (NCH), 140.4 and 142.0 (2C), 149.9
(N¼¼CAO), 163.1, 164.3, and 164.4 (3C¼¼O). MS, m/z (%):
379 (Mþ, 12), 338 (44), 332 (38), 293 (7), 233 (35), 231 (50),

146 (15), 57 (100), 41 (58). Anal. Calcd for C18H25N3O6

(379.41): C, 56.98; H, 6.64; N, 11.08. Found: C, 57.04; H,
6.53; N, 11.12%.

Diethyl-2-(tert-butylamino)-8-oxo-2H,8H-pyrimido[2,1-b][1,3]
oxazine-3,4-dicarboxylate (5f, C17H23N3O6). Yellow oil, 0.60
g, yield 78%; IR (tmax/cm

�1): NH 3308, C¼¼O 1704, 1673
and 1642. 1H-NMR (300.1 MHz, CDCl3): d 1.15 and 1.17
(6H, 2t, 3JHH ¼ 7.1 Hz, 2OCH2CH3), 1.38 [9H, s, C(CH3)3],
4.10 and 4.15 (4H, 2q, 3JHH ¼ 7.1 Hz, 2OCH2CH3), 5.62 and

7.49 (2H, 2d, 3JHH ¼ 8.1 Hz, 2CH), 7.23 (1H, s, NHCHO),
10.04 (1H, br. s, NH). 13C-NMR (75.5 MHz, CDCl3):

13C-
NMR (75.5 MHz, CDCl3): d 13.9 and 14.19 (2OCH2CH3),
30.1 [C(CH3)3], 62.8 [C(CH3)3], 65.8 and 70.1 (2OCH2CH3),
101.6 (CH), 91.1 (NHCHO), 144.1 (NCH), 150.8 and 155.7

(2C), 161.5 (N¼¼CAO), 164.1, 167.1, and 169.3 (3C¼¼O). MS,
m/z (%): 365 (Mþ, 10), 324 (2), 308 (30), 281 (6), 214 (8),
151 (65), 57 (100), 41 (50). Anal. Calcd for C15H19N3O6

(365.38): C, 55.88; H, 6.34; N, 11.50. Found: C, 55.69; H,
6.25; N, 12.04%.
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Diethy-7-bromo-2-(tert-butylamino)-8-oxo-2H,8H-pyrimido
[2,1-b][1,3]oxazine-3,4-dicarboxylate (5g, C17H22BrN3O6). White
powder, mp 384–388�C, 0.67 g, yield 87%; IR (KBr) (tmax/

cm�1): NH 3452, C¼¼O 1785, 1748, and 1675. 1H-NMR
(300.1 MHz, CDCl3): d 1.16–1.27 (6H, m, 2OCH2CH3), 1.43
[9H, s, C(CH3)3], 4.11–4.29 (4H, m, 2OCH2CH3), 6.47 (1H, s,
NHCHO), 7.86 (1H, s, NACH), 9.82 (1H, br. s, NH). 13C-
NMR (75.5 MHz, CDCl3): d 14.0 and 14.2 (2OCH2CH3), 30.2

[C(CH3)3], 53.5 [C(CH3)3], 58.5 and 60.9 (2OCH2CH3), 127.9
(CABr), 96.4 (NHCHO), 138.0 (NCH) 143.4 and 150.1 (2C),
159.6 (N¼¼CAO), 160.5, 166.8, and 169.3 (3C¼¼O). MS, m/z
(%): 444 (Mþ, 12), 446 [Mþþ2, 11.75)], 403 (4), 387 (28),
363 (15). 230 (65), 214 (10), 81 (25), 57 (100), 41 (45). Anal.

Calcd for C17H22BrN3O6 (444.28): C, 45.96; H, 4.99; N, 9.46.
Found: C, 45.85; H, 5.10; N, 9.39%.

Diethyl-2-(tert-butylamino)-7-fluoro-8-oxo-2H,8H-pyrimido
[2,1-b][1,3]oxazine-3,4-dicarboxylate (5h, C17H22FN3O6). Yellow
oil, 0.62 g, yield 80%, IR (tmax/cm

�1): NH 3435, C¼¼O 1698,

1672 and 1656. 1H-NMR (300.1 MHz, CDCl3): d 1.16 and
1.22 (6H, 2t, 3JHH ¼ 7.1 Hz, 2OCH2CH3), 1.41 [9H, s,
C(CH3)3], 4.15 and 4.21 (4H, 2q, 3JHH ¼ 7.1 Hz, OCH2CH3),
7.28 (1H, s, NHCHO), 7.67 (1H, d, 3JHF ¼ 5.7 Hz, NCH),

10.05 (1H, br. s, NH). 13C-NMR (75.5 MHz, CDCl3): d
13.9 and 14.2 (2OCH2CH3), 30.1 [C(CH3)3], 59.8 [C(CH3)3],
60.9 and 62.1 (2OCH2CH3), 91.0 (NHCHO), 128.1 (d, 2JCF ¼
20.5 Hz, NCH), 149.0 (d, 1JCF ¼ 236.7 Hz, CF), 149.5 (C),
157.3 (d, 2JCF ¼ 26.2 Hz, C¼¼O), 161.0 (C), 164.0 (NAC¼¼O),

167.0 and 169.1 (2C¼¼O). MS, m/z (%): 333 (Mþ, 17), 342
(10), 326 (45), 302 (25), 214 (15), 169 (68), 57 (100), 41 (65).
Anal. Calcd for C17H22FN3O6 (383.37): C, 53.26; H, 5.78; N,
10.96. Found: C, 54.20; H, 5.65; N, 11.20%.

Dimethyl-7-bromo-2-(cyclohexylamino)-8-oxo-2H,8H-pyrimido
[2,1-b][1,3]oxazine-3,4-dicarboxylate (5i, C17H20BrN3O6). White
powder, mp 387–393�C, 0.60 g, yield 78%; IR (KBr) (tmax/
cm�1): NH 3367, C¼¼O 1699, 1679, and 1662. 1H-NMR
(300.1 MHz, CDCl3): d 1.34–2.03 [10H, m, CH(CH2)5], 3.73
and 3.78 (6H, 2s, 2CH3), 3.92–3.96 (1H, m, NHCH), 6.68

(1H, s, NHCHO), 7.86 (1H, s, NCH), 9.44 (1H, br. s,
NH).13C-NMR (75.5 MHz, CDCl3): 23.7, d 25.7, 26.1, 28.6,
and 32.0 (5CH2), 52.0 and 53.4 (2OCH3), 57.4 (NHCH), 127.3
(CBr), 96.2 (NHCHO), 137.0 and 150.1 (2C), 158.1
(N¼¼CAO), 159.3, 167.3, and 169.8 (3C¼¼O). MS, m/z (%):

442 (Mþ, 6), 444 [Mþþ2, 5.7)], 384 (20), 252 (100), 192 (18),
170 (94), 149 (12), 138 (35), 83 (58), 55 (53), 41 (23). Anal.

Calcd for C17H20BrN3O6 (442.26): C, 46.17; H, 4.56; N, 9.50.
Found: C, 47.12; H, 4.38; N, 9.98%.
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