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N,N-Disubstituted a-Aminomethyleneketones. XII. Synthesis of
N,N-Disubstituted 4-Amino-3-chloro-6-(2-methyl-1-propenyl)
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Cycloaddition of dichloroketene to N,N-disubstituted (E}1l-amino-5-methyl-1,4-hexadien-3-ones IV and
(E,E)1-amino-5-phenyl-1,4-pentadien-3-ones V occurred in moderate to good yield only in the case of
aromatic N-substitution to give N,N-disubstituted 4-amino-3,3-dichloro-3,4-dihydro-6{2-methyl-1-propenyl)
(2-phenylethenyl)-2H-pyran-2-ones, which were dehydrochlorinated with DBN to afford in good yield
N,N-disubstituted 4-amino-3-chloro-6-{2-methyl-1-propenyl)2-phenylethenyl}2H-pyran-2-ones. In the case of
aliphatic N, N-disubstitution (dimethylamino group) of enaminones IV and V, the cycloaddition led directly
in low yield to 3-chloro-4-dimethylamino-6{2-methyl-1-propenylX2-phenylethenyl}2H-pyran-2-ones.

J. Heterocyclic Chem., 19, 257 (1982).

Our continuing interest in the field of 1,4-cycloaddition
of dichloroketene to open-chain N,N-disubstituted
a-aminomethyleneketones I led to the use of a number of
such compounds with a wide variation of the substituents
R and R’ in order to modulate the cycloaddition, which
ultimately gave a number of functionalized 2H-pyran-2-
ones (1).

We wish to report now the cycloaddition of dichloro-
ketene to open-chain enaminones such as IV and V, both
containing the carbonyl group doubly conjugated with the

usual enamino group and also with a double bond. Where-
as R’ was hydrogen in both cases, the substituents of the
double bond were chosen in order to obtain a full aliphatic
substitution in the case of IV and a partial aromatic
substitution in the case of V.

Starting N,N-disubstituted (E)-l1-amino-S-methyl-1,4-
hexadien-3-ones (IVa-d) (Table I) and (E,E)-l-amino-5-
phenyl-1,4-pentadien-3-ones (Va-d) (Table II) were pre-
pared in satisfactory yield by reaction of (Z)-1-hydroxy-5-
methyl-1,4-hexadien-3-one Il and (Z, E)-1-hydroxy-5-

Table 1
N,N-Disubstituted (E)-1-Amino-5-methyl-1,4-hexadien-3-ones (IVa-d) (a)

1
CH3-C(CH3)=CH—CO—C:(|3-NR

Compound NR. Yield Mp, °C (b)
No. % or Bp/mm
IVa N(CH;), 41 104 (c)
IVb N(C.Hy), 86 150/0.1
IVe N(CH,;)CsH; 70 84
Ivd N(CsHs), 48 114

H

2
H

Molecular Analyses %
Formula Calcd./Found
C H N
C,H,sNO 70.55 ) 9.87 9.14
70.75 10.05 9.10
C, H,sNO 72.88 10.57 7.73
72.80 10.43 7.79
C,,H,;NO 78.10 7.96 6.50
78.22 7.92 6.42
C,,H,,NO 82.28 6.91 5.05
82.36 6.82 5.00

UV, IR and NMR Speciral Data

1.81(d,J = 1.2, CH,C=),2.10(d, ] = 1.2, CH,C=), 2.92 (s, 2 CH,N), 4.88 (d, ] = 13.2,
CH-2), 5.82 (mc, CH-4), 7.34 (d, ] = 13.2, CH-1)

1.18 (t, ] = 7.2, 2 CH,-CH,), 1.83 (near s, CH,C=), 2.12 (near s, CH;C=), 3.28 (¢, ] =
7.2, 2 CH,-CH,), 5.01 (d,J = 13.2, CH-2), 5.90 (mc, CH-4), 745 (d, ] = 13.2, CH-1)

1.86 (near s, CH;C=), 2.14 (near s, CH,C=), 3.25 (s, CH;N), 5.29 (d, J] = 13.2, CH-2), 5.90
(mc, CH-4), 7.0-7.6 (m, C¢H;), 7.89 (d, ] = 13.2, CH-1)

1.80 (near s, CH;C=), 2.14 (near s, CH,C=), 5.21 (d, ] = 13.2, CH-2), 5.79 (mc, CH-4),
6.9-7.7 (m, 2 C,H;), 7.97 (d, J = 13.2, CH-1)

UV A max nm (log ¢) IR, cm™' NMR, 6 (Tetrachloromethane)

(Tetrachloromethane)

IVa 251 (3.84) 1663, 1643, 1620, 1562
336 (4.29)

IVb 253 (3.68) 1667, 1655, 1623, 1565
332 (4.13)

Ve 253 (3.96) 1668, 1622, 1605, 1562
352 (4.34)

Ivd 244 (3.98) 1667, 1625, 1605, 1555
264 (3.99)
361 (4.26)

(a) Compounds IVa-b were prepared according to the literature (2). Compounds IVc-d were also prepared according to the literature (3). (b) From

diethyl ether. (c) Lit (8) mp 104°.
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EE
i VHa-c Viila-c
HH H HH
CGH5—C’=(|3—CO—(l,=é—OH phenyl-1,4-pentadien-3-one III, respectively, with second-
H”l ary amines following previously described procedures
2,3).
H H o The ir and nmr spectra of these enaminones (Tables I
CHg-CiCH3)=CH-CO-C2G-NR 2 Oghg - g-00-Cf-NRe and II) showed that they occur as a mixture of both EE
Va-d and EZ isomers [cf. (4)].

iVo-d

ct
2
I
R ~~0

NR,

Vla, R=CH=C{CHZ 2, NRg =NICH3)CeHs
Vib, R=CH=C(CH3)z, NRp=N(CgHs)p

H

|
Vic, R =G=C-CgHs, NRp=NICH3)CaN5

H
H

i
Vid, R=C=C-CgHs, NR2=N(CgH5)2
1

H

The reaction of IV and V with dichloroketene (prepared
in situ from dichloroacetyl chloride and triethylamine)
gave in moderate to good yield N,N-disubstituted
4-amino-3,3-dichloro-3,4-dihydro-6-(2-methyl-1-propenyl)-
(2-phenylethenyl)}-2H-pyran-2-ones Vla-d (Table III) only
in the case of aromatic N-substitution, according to our
previous findings [¢f. (1)).

Refluxing VIa-d in benzene with DBN (5) afforded the
corresponding dehydrochlorinated products, namely

Table II

N,N-Disubstituted (E,E)}-1-Amino-5-phenyl-1,4-pentadien-3-ones (Va-d) (a}

Compound NR, Yield
No. %
Va N(CHs). 65
Vb N(C.Hs), 72
Ve N(CH,)CsHs 77
vd N(CHy), 65
UV X\ max nm (log €) IR, cm™!
(Tetrachloromethane)

Va 223 (3.90)

265 (3.83)

298 (4.10)

363 (4.34)

Vb 221 (3.83)

265 (3.82)

298 (4.03)

366 (4.42)

Ve 229 (4.02)
267 sh (3.90)

300 (4.14)

384 (4.43)

vd 229 (4.03)
266 sh (3.94)

288 (4.09)

390 (4.39)

1665, 1645, 1625, 1570

1663, 1645, 1617, 1555

1668, 1645, 1618, 1555

1665, 1645, 1618, 1550

H H
{ i
CGH5—0=?-CO—C=?—NR2
H H

Mp, °C (b) Molecular Analyses %
or Bp/mm Formula Calcd./Found
C H N
78 Ci:HisNO 71.58 1.51 6.96
71.75 1.75 6.91
210/0.1 C,sH,,NO 78.56 8.35 6.11
78.58 8.45 5.99
125 CisH(:NO 82.10 6.51 5.32
82.27 6.41 5.19
142 Cz;:HsNO 84.89 5.89 4.30
84.67 5.92 4.23

UV, IR and NMR Spectral Data
NMR. & (Tetrachloromethane)

2.88 (s, 2 CH,N), 5.15 (d, J = 12.6, CH-2), 6.71 (d, ] = 15.6, CH-4), 7.20-7.75 (m, C,H;),
7.48 (d, ] = 15.6, CH-5), 7.59 (d, J = 12.6, CH-1)

1.13(t, ] = 7.2, 2 CH,-CH,), 3.23 (g, ] = 7.2, 2 CH,-CH,), 5.27 (d, ] = 12.6, CH-2), 6.75
(d,] = 15.6, CH-4), 7.15-7.65 (m, C¢H), 7.49 (d, ] = 15.6, CH-5), 7.62 (d, ] = 12.6, CH-1)

3.31 (s, CH;N), 5.55 (d, ] = 12.6, CH-2), 6.80 (d, ] = 15.6, CH-4), 7.1-7.8 (m, 2 C,H,), 7.61
(d,J = 15.6, CH-5), 8.09 (d, J] = 12.6, CH-1)

542 (d, ] = 12.6, CH-2), 6.56 (d, ] = 15.6, CH-4), 7.0-7.6 (m, 3 C;H, + CH-5), 8.22
d,J = 12.6, CH-])

(a) Compounds Va-b were prepared according to the literature (2). Compounds Ve-d were also prepared according to the literature (3). (b) From diethyl

ether.
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Table I
N,N-Disubstituted 4-Amino-3,3-dichloro-6{2-methyl-1-propenylX2-phenylethenyl)}2H-pyran-2-ones (Vla-d) (a)
H_ _NRg
RS-0
Compound R NR, Yield Mp, °C Molecular
No. % (b) Formula
C
Via CH,-C(CH;)=CH N(CH,)CsH, 45 76 C,H,,CI,NO, 58.91
58.76
VIb CH,-C(CH;)=CH N(C.Hj), 35 98 C,,H,,CI,NO, 64.96
65.06
Vic C,H,-ﬁ =g N(CH;)C:H, 82 117 CyoH,,CI,NO, 64.19
64.45
Vid CGH,-ﬁ = E N(C.H,), 80 160 C.sH,,CI,NO, 68.82
68.57
IR and NMR Spectral Data
IR, cm™! (Chloroform) NMR, § (Deuteriochloroform)
=0 C=C
Via 1775 1670 1.90 (near s, CH,C=), 2.00 (near s, CH,C=), 2.73 (s, CH;N), 5.06 (d, J] = 6, CH-5), 5.17
(d,J = 6, CH-4), 5.65 (mc, CH=), 6.85-7.55 (m, CsHs)
VIb 1775 1673 1.76 (s, 2 CH,C=), 5.22 (d, ] = 6, CH-5), 5.35 (d, J = 6, CH-4), 5.36 (m¢, CH =), 6.85-7.55
(m, 2 C¢Hs)
Vie 1785 1663 2.76 (s, CH,N), 5.15 (d, ] = 6, CH-5), 5.47(d,J = 6, CH-4), 6.55 (d, ] = 15.6, CH=),
6.8-7.6 (m, 2 C;H, + CH=)
Vid 1785 1663 5.48 (near s, CH4 + CH-5), 6.34 (d, ] = 15.6, CH=), 6.7-7.5 (m, 3 C:Hs + CH=)

Reaction of Ketenes with N,N-Disubstituted a-Aminomethyleneketones. XII.

(a) All compounds were prepared according to the literature (9). (b) From diethyl ether-acetone 10:1.

Table IV

Analyses %
Calcd./Found
H
5.25
5.28
4.93
4.98
4.58
4.70
4.39
4.55

N,N-Disubstituted 4-Amino-3-chloro-6{2-methyl-1-propenyl)}-2H-pyran-2-cnes (VIla-c) (a)

Compound NR, Yield
No. %
Vila N(CH,). 33
VIib N(CH,)CeH, 90
Vile N(CeHs). 67

UV X max nm (log ¢€)
Vila 253 (4.29)
305 (4.04)
342 (3.83)
238 (4.12)
265 (4.18)
324 (4.17)
238.5 (4.23)
269 (4.31)
3.40 (4.24)

Vilb

Ve

IR, em"! (Chloroform)
1695, 1653, 1618, 1530

1690, 1645, 1612, 1510

1695, 1645, 1610, 1510

NR2
Ho X Cl
o 1
crg T2 N0 ()
Mp, °C Molecular Analyses %
(b) Formula Caled./Found
C H
163 C,,H,,CINO, 58.03 6.20
58.13 6.35
124 C,H,cCINO, 66.32 5.57
66.56 5.60
150 C,,H,,CINO, 71.69 5.15
71.81 5.22

UV, IR and NMR Spectral Data
NMR, & (Deuteriochloroform)

4.29
4.27
3.61
3.59
3.74
3.91
3.21
3.17

6.15
5.94
4.83
4.74
3.98
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1.94 (near s, CH;C=), 2.14 (near s, CH;C=), 3.17 (s, 2 CH;N), 5.77 (near s, CH=C), 5.85

(near s, CH-5)

1.89 (near s, CH;C =), 2.08 (near s, CH,C=), 3.52 (s, CH;N), 5.70 (near s, CH=C), 5.76

(near s, CH-5), 6.95-7.55 (m, CsHy)

1.87 (near s, CH;C =), 2.03 (near s, CH;C=),5.72 (mc, 2 CH =), 6.9-7.5 (m, 2 C¢H;)

(a) Compound VIla was obtained directly from IVa by reaction with dichloroacetyl chloride and triethylamine according to the literature (9).
Compounds VIIb,c were prepared from VIa,b, respectively, by dehydrochlorination with DBN according to the literature (5). (b) From diethyl ether-

acetone 3:1.
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Table V
N,N-Disubstituted 4-Amino-3-chloro-6{2-phenylethenyl}-2H-pyran-2-ones (VIlla-c) (a)

260
H
H
c=c
CeHs
Compound NR, Yield Mp, °C
No. %o (b)
Vliila N(CH,), 24 185
VIIIb N(CH,)CoH, 83 193
VIIle N(CeHs), 90 220

N
|

NRp

Molecular Analyses %
Formula Calcd./Found
c H N
C,sH,,CINO, 65.34 5.12 5.08
65.35 5.28 5.02
C,oH,:CINO, 71.11 4.77 4.15
70.98 4.82 4.05
C,sH,5CINO, 75.09 4.54 3.50
75.36 4.58 3.40

UV, IR and NMR Spectral Data

UV X\ max nm (log ¢) IR, cm-! (Chloroform)

VIIIa 236 (4.09)
241 (4.06)

1680, 1643, 1617, 1530
CH=)

278 (4.31)
327 (4.27)
237 (4.02)

243 sh (3.96)
280 (4.19)
344 (4.23)
238 (3.37)
245 (3.35)
277 (3.52)
362 (3.61)

VIiHlb 1700, 1640, 1612, 1515

VilIe 1698, 1638, 1610, 1510

NMR, 6 (Deuteriochloroform)
3.19 (s, 2 CH;N), 6.03 (near s, CH-5), 6.57 (d, ] = 15.6, CH=), 7.20-7.65 (m, CsH, +

3.56 (s, CH;N), 5.94 (s, CH-S.), 6.49 (d, ] = 15.6, CH=), 7.0-7.7 (m, 2 C(H; + CH=)

5.88 (s, CH-5), 6.43 (d, ] = 15.6, CH=), 7.0-7.7 (m, 3 CcH; + CH=)

(a) Compound VIIIa was obtained directly form Va by reaction with dichloroacetyl chloride and triethylamine according to the literature (9);
compounds VIIIb,c were prepared from Vlc,d, respectively, by dehydrochlorination with DBN according to the literature (5). (b) From diethyl ether-

acetone S5:1.

N,N-disubstituted 4-amino-3-chloro-6-(2-methyl-1-pro-
penyl)}-2H-pyran-2-ones Vllb,c (Table IV) and 4-amino-3-
chloro-6<(2-phenylethenyl)-2H-pyran-2-ones VIIIb,c (Table
V) in good yield.

In the case of aliphatic N,N-disubstitution, the cycload-
dition of dichloroketene to enaminones IVa and Va [NR,
= N(CH,),] led directly in low yield to the dehydrochlorin-
ated products VIIa and VIIla, respectively, whereas we
were unable to isolate any reaction product from IVb and
Vb [NR, = N(C.H;),] Thus, the cycloaddition of
dichloroketene to enaminones IV and V basically confirm-
ed the general trends already found in the case of other
open-chain enaminones (1).

We have also unsuccessfully attempted the cycloaddi-
tion of sulfene (prepared in situ from methanesulfonyl
chloride and triethylamine) to enaminones IV and V. In all
cases we were unable to isolate any product from the reac-
tion mixture. This result is in agreement with the well
established fact that sulfene does not react with open-
chain enaminones lacking substituents on C-2, as is the
case of IV and V [¢f. (1)].

EXPERIMENTAL

The uv spectra were measured in 95% ethanol with a Hitachi-Perkin-
Elmer Model EPS-3T spectrophotometer. The ir spectra were taken on a
Perkin-Elmer Model 398 spectrophotometer, and the nmr spectra were
recorded on a Perkin-Elmer Model R12 instrument (60 MHz; TMS as the
internal standard; J in Hz).

(Z)-1-Hydroxy-5-methyl-1,4-hexadien-3-one (II).

This compound was prepared from 4-methyl-3-penten-2-one (0.20
mole), ethyl formate (0.22 mole) and sodium (0.22 mole) according to the
procedure of Ainsworth (6). As it was shown by its nmr spectrum, II con-
tained about 10% of an isomeric product which could not be separated
even by repeated distillations in vacuo; 68% yield, bp 65°/0.1 mm,; ir
(tetrachloromethane): p max 1733, 1610 (broad), 1452 cm™'; nmr
(tetrachloromethane): 6 1.92 (d, ] = 1.2, CH;,C=), 220 d, J = 1.2,
CH,C=),5.42(d,J = 3.6, CH-2), 5.73 (nc, CH-4),8.14(d, ] = 3.6, CH-1),
14.42 (broad s, OH; disappears with deuterium oxide). These data were
obtained by extrapolating the signals due to the impurity.

Anal. Caled. for C,H,,0,: C, 66.64; H, 7.99. Found: C, 66.38; H, 7.91.
(Z,E)-1-Hydroxy-5-phenyl-1,4-pentadien-3-one (III).

This compound was obtained by the usual acidification and ether ex-
traction procedure from its sodium salt, prepared form (E)}4-phenyl-3-
buten-2-one (0.20 moles), ethyl formate (0.22 moles) and sodium methox-
ide (0.22 moles) in anhydrous diethyl ether (500 ml) according to the
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literature (7), yield, 32%, bp 125°/0.1 mm, mp 43°; ir (tetrachloro-
methane): 4 max 1645, 1615, 1583, 1450 cm™*; nmr (tetrachloromethane):
85.57(d,J = 3,CH-2),6.42(d,] = 15.6, CH-4), 6.9-7.7 (m, C¢H,), 7.61 (d,
J = 15.6, CH-5), 8.65 (d, J = 3, CH-1), 14.27 (broad s, OH; disappears
with deuterium oxide).

Anal. Caled. for C,,H,00,: C, 75.84; H, 5.79. Found: C, 76.11; H, 6.08.
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