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Abstract—N,N"-Bis(vinyloxyakyl)oxamides and N,N-bis(vinyloxyalkyl)phthalamides were synthesized in
60-95% yield by reactions of vinyloxyalkylamines with diethyl oxalate and phthalimide, respectively.

Vinyloxyalkylamides attract interest as intermediate
products and monomers for the synthesis of com-
pounds possessing biological activity and various
other practically important properties [1, 2]. However,
N,N"-bis(vinyloxyalkyl)amides derived from dicar-
boxylic acids remain poorly studied, athough they
are promising cross-linking agents and intermediate
products in fine organic synthesis.

We previously reported on the synthesis of N,N*-
bis(2-vinyloxyethyl)ureas and -thioureas from the
corresponding urea derivatives and 2-vinyloxyethyl-
amine [3]. Nedolya et al. [4] studied the reaction of
2-vinyloxyethyl isocyanate with C;—C,, dicarboxylic
acids and found by *H NMR spectroscopy that this
process is accompanied by formation of 5-8% of the
corresponding N,N'-bis(2-vinyloxyethyl)amides. The
goa of the present work was to obtain N,N-bis-
(2-vinyloxyakyl)oxamides and N,N'-bis(2-vinyloxy-
alkyl)phthalamides.

It is known that 2-vinyloxyethylamides readily
undergo cyclization to 3-acyl-2-methyloxazolidines
on heating [5] or by the action of protic acids [6].
Therefore, it seemed reasonable to carry out the reac-
tion under mild temperature conditions in a basic
medium or with the use of weakly acidic reagents.

A well known procedure for preparation of carbox-
amides is based on the reaction of amines with esters.
In such a way, 2-vinyloxyethylamides of monocar-
boxylic acids were obtained in 30-75% vyield [1].
We thought it promising to synthesize N,N"-bis(vinyl-
oxyakyl)oxamides by reaction of diethyl oxalate with
vinyloxyalkylamines. In fact, vinyloxyakylamines
la-1d very readily reacted with diethyl oxalate on
mixing the reactants. The reactions were carried out
with stoichiometric amounts of the reactants without
a solvent at 25-30°C. The process was accompanied
by heat evolution, and the yields of oxamides I1a-11d
were as high as 90-95% (Scheme 1).
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Table 1. Yields, melting points, and elemental analyses of vinyloxyalkylamides Ila-lld and Illa-llld

Com Found, % Calculated, %

no P- Yield, % mp, °C Formula
' C H N C H N
Ila 95.1 139-140 53.01 7.33 12.46 C1oH16N204 52.62 7.07 12.27
b 924 124-125 56.44 8.01 10.76 C1oH50N50, 56.23 7.87 10.93
llc 93.5 126-127 59.34 8.48 9.98 C14H54N50, 59.13 8.51 9.85
ld 90.2 123-124 59.46 8.10 10.08 C14H54N50, 59.13 8.51 9.85
a 69.2 78-79 63.21 6.36 9.90 C16H20N50, 63.14 6.62 9.20
b 65.8 109-110 65.65 7.45 8.02 C1gH24N50, 65.04 7.28 8.43
Ilic 68.6 124-125 66.78 7.51 7.62 CyoHogN50, 66.64 7.83 7.77
d 60.3 127-128 66.53 7.81 7.26 CooHogN50, 66.64 7.83 7.77
Table 2. IR spectra of vinyloxyalkylamides Ila-l1d and Illa-ll11d
Comp.

no.

Frequency v, cmt

la 545, 600, 745, 760, 805, 830, 950, 975, 1015, 1060, 1110, 1200, 1245, 1275, 1315, 1350, 1370, 1425, 1450,

1535, 1605, 1650, 2875, 2940, 2975, 3075, 3110, 3290

b 540, 660, 740, 790, 830, 940, 980, 995, 1040, 1120, 1140, 1205, 1295, 1330, 1405, 1480, 1495, 1550, 1620,

1680, 2910, 2950, 2980, 3080, 3270

llc 540, 595, 730, 760, 790, 830, 860, 920, 940, 970, 1020, 1070, 1080, 1120, 1195, 1200, 1220, 1270, 1295,

1310, 1345, 1370, 1430, 1460, 1530, 1600, 1635, 2860, 2900, 2930, 3050, 3100, 3270

ld 540, 600, 740, 770, 795, 870, 900, 940, 980, 1030, 1080, 1130, 1185, 1220, 1270, 1300, 1370, 1395, 1420,

1450, 1510, 1600, 1635, 2860, 2915, 2950, 3050, 3100, 3260
540, 595, 730, 760, 790, 830, 860, 920, 940, 970, 1020, 1070, 1080, 1120, 1195, 1200, 1220, 1270, 1295,

a
1310, 1345, 1370, 1430, 1460, 1530, 1600, 1635, 2860, 2900, 2930, 3050, 3100, 3270

b 550, 610, 675, 720, 750, 800, 870, 900, 950, 995, 1030, 1050, 1070, 1100, 1140, 1185, 1250, 1300, 1390,
1430, 1450, 1530, 1600, 1650, 2865, 2920, 3070, 3150, 3250

[llc 545, 620, 675, 720, 740, 780, 815, 855, 875, 970, 1055, 1095, 1130, 1190, 1210, 1270, 1310, 1340, 1380,
1415, 1445, 1470, 1495, 1550, 1600, 1640, 2880, 2935, 2960, 3070, 3290

d

550, 640, 715, 750, 770, 800, 820, 855, 875, 970, 995, 1055, 1085, 1150, 1205, 1280, 1315, 1335, 1400,
1470, 1550, 1605, 1620, 1670, 2880, 2945, 2980, 3080, 3270

N,N’-Bis(vinyloxyalkyl)phthalamides Illa-IlId
were synthesized by reaction of amines la-lId with
phthalimide in benzene a room temperature, the
amine being taken in excess (25 mol %). Under these
conditions, the reaction was slow (~6 days), and
amides I11a-111d were obtained in 60-69% yield.

Compounds Ila-IId and Illa-ll1ld are colorless
crystalline substances which can be stored for a long
time. Their *H NMR spectra lack signals from OCHN
proton and methyl group, which are typical of cycliza-
tion products (oxazolidines) whose formation could
be expected on the basis of published data [5, 6].

The yields, melting points, and analytical data of
products lla-l1d and Illa-Il1d are given in Table 1.
Their structure was confirmed by the IR and *H NMR
spectra (Tables 2, 3). In the IR spectra of I1a-11d and
Illa-11ld we observed absorption bands at 1510-
1550 (8 NH), 1600-1620 (C=C), 1635-1680 (C=0),
3050-3110 (=CH,, asym.), and 3250-3290 cm™
(NH). Protons of the vinyloxy group give rise to
three doublets of doublets in the 'H NMR spectra,
5, ppm: 3.95- 405 (cis-H), 408—4 20 (trans-H),
6.39-6.46 (OCH) (3J = 1.8-2.3, 3J,, = 6.6-6.8,
3dyans = 13.8-14.4 Ha).
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Table 3. IH NMR spectra of vinyloxyalkylamides Ila-lld and Illa-Illd

Comp.
no.

Chemical shifts 3, ppm (J, Hz)

lla | 3.62 d.t (4H, NCH,, 33 = 5.2, 3Jo yn = 5.6), 3.77 t (4H, OCH,, 3] = 5.2), 4.05 d.d (2H, cisH, 2J = 2.3,

143), 7.81 br.s (2H, NH)

8)4s = 6.8), 4.15 d.d (2H, transH, 2 = 2.3, 3, .. = 14.3), 6.44 d.d (2H, OCH, 3J4q = 6.8, 33,005 =

llb | 1.92 m (4H, CH,CH,CH,), 3.4 d.t (4H, NCH,, 3J = 5.7, 3Jcy, \y = 6.4), 3.74 t (4H, OCH,, 3J = 5.7), (2H,

3yans = 14.4), 7.71 brs (2H, NH)

cis-H, 23 = 1.8, 3J4 = 6.8), 4.17 d.d (2H, trans-H, 2J = 1.8, 33, .« = 14.4), 6.44 d.d (2H, OCH, 3J <= 6.8,

llc | 1.67 m (8H, CH,CH,CH,CH,), 3.33 d.t (4H, NCH,, 3] = 5.5, 3], \yy = 6.4), 3.67 t (4H, OCH,, 3] = 5.5),

396 dd (2H, cisH, 23 = 20, 31, =
6.43 d.d (2H, OCH, 33, = 6.7, 33, e

6.7), 408 dd (2H, transH, 23 = 20, %), = 14.),
14.1), 7.58 br.s (2H, NH)

ld 0.93t (6H, CH5), 1.63 m (4H, NCHCH,CHs), 3.72-3.98 m (6H, NCH, OCH,), 3.99 d.d (2H, cis-H, 2)=1.9,

7.55 br.s (2H, NH)

3).s = 6.6), 415 d.d (2H, trans-H, 2J = 1.9, 33, s = 14.2), 6.44 d.d (2H, OCH, 33 = 6.6, 33, s = 14.2),

Illa | 3.65-3.80 m (8H, NCH,CH,0), 4.03 d.d (2H, cis-H, 2J = 2.2, 3], = 6.8), 4.20 d.d (2H, trans-H, 2] = 2.2,

33y ans = 14.3), 6.46 d.d (2H, OCH, 33 s = 6.8, 33, 41s = 14.3), 6.95 br.s (2H, NH), 7.49 m (4H, CgH,)

Illb | 2.02 m (4H, 2CH,CH,CH,), 3.65-3.85 m (8H, NCH,, OCH,), 3.95 d.d (2H, cis-H, 2J = 2.0, 3] = 6.7),

(2H, NH), 7.75 m (4H, CgH,)

4.17 d.d (2H, trans-H, 23 = 2.0, 33, ., = 14.0), 6.39 d.d (2H, OCH, 3Jq = 6.7, 33,4 = 14.0), 7.10 br.s

lllc | 1.71 m (8H, CH,CH,CH,CH,), 3.55-3.80 m (8H, NCH,, OCH,), 3.96 d.d (2H, cis-H, 2J = 1.8, 3J = 6.6),

(2H, NH), 7.76 m (4H, CgH,)

4.14 d.d (2H, trans-H, 23 = 1.8, 33, ., = 13.8), 6.41 d.d (2H, OCH, 3J¢ = 6.6, 33, 4,s = 13.8), 7.04 br.s

d 0.98 t (6H, CH3), 1.64 m (4H, CHCH,CH,), 3.77-4.05 m (8H, OCH,, NCH, cis-H), 4.19 d.d (2H, trans-H,

CeHa)

23 = 1.9, 3y s = 14.1), 6.44 d.d (2H, OCH, 3J4q = 6.7, 3Jyans = 14.1), 7.06 br.s (2H, NH), 7.59 m (4H,

EXPERIMENTAL

The IR spectra were recorded on a Specord 75IR
spectrometer from samples pelleted with KBr. The
'H NMR spectra were obtained on a Jeol FX 90Q
instrument (90 MHz) in CDCl; at 27°C using HMDS
as internal reference. Commercia diethyl oxalate and
phthalimide were used. Vinyloxyakylamines la-Id
were prepared by vinylation of the corresponding
amino alcohols with acetylene, following a procedure
analogous to that reported in [7].

N,N"-Bis(vinyloxyalkyl)oxamides ll1a-l1d (typical
procedure). Vinyloxyakylamine la-Id, 0.2 mol,
was added with stirring to 0.1 mol of diethyl oxalate
a such a rate that the temperature did not exceed
30°C. After cooling to room temperature, the mixture
solidified and was recrystallized from ethanol.

N,N’-Bis(vinyloxyalkyl)phthalamides Ill1a-I11d
(typical procedure). A mixture of 0.01 mol of phthal-
imide, 0.025 mol of vinyloxyalkylamine la-ld, and
40 ml of benzene was stirred at room temperature
until it became homogeneous (~6 days). The solvent
was evaporated, and the precipitate was purified by
recrystallization from ethanol.
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