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In the enaminone system”’ four geometrical isomers, 
E-s-E, E-s-2, Z-s-,E_ and Z-s-2, are possible (for nomen- 
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Ab&&-Acylation of 6aminopent&n-2-one, 5, with di!Tcrent acid chlorides, RCOCl (R = Me, M&H, Me,C, 
C& CICH3 gives only N-acylated products, 6, in high yields. The N-acylated cnaminoncs. 5, are shown only to 
exist in the Z-s-Z form in solution. The UV spectra of 6 are discussed and an additional increment to the 
Dabrowski-Table*’ is given. The reaction of 6 with 2.4-bis(4-methoxyphenyl)-l,2,3,4-dithiadiphosphetane 2,4- 
distie, 2, at room temperature in DME gives the corresponding cnamino-thiones, 7, in good yields. The ‘H and 
‘%J NMR spectra of 6 and 7 are discussed. 

claturc, see RefslJ). It has been reported’ that 4 
aminopent&n-2one exists in both the E-s-Z and Z-s-2 
form in solution and that the E-s-2 isomer is slowly 
transformed into the Z-s-Z one, which is stabilized by 
intramolecular H-bonding. Enaminones’ have three 
nucleophilic centres at 0, C and N; substitution at these 
sites has been investigated.‘-‘* The preceding paper” of 
this series”*” has described the alkylation and acylation 

of ethyl 3-amino-2-butenoate, 1, to give N- and/or C- 
alkylation and acylation products. The reaction of the 
N-acylated products with 2&bis(4_methoxyphenyl)- 
1,3,2,4dithiadiphosphetane 2,4disulfide, 2, 

tPart XXI see Ref. 13. 
*Present address: The National Research Ccntre of Egypt, 

Dokki, Cairo, Egypt. 

produced 2-substituted4-methyI-I,3-thiazine-6-thiones, 3 
(Scheme 1). The reaction of the C-acylated product with 
2 gave the corresponding enamino-thione, 4. 
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As a continuation of this work this paper will report on 
the acylation of daminopent-3_en-2-one, 5, and the sub 
sequent thiation with 2. 

RESULTS AND DlSCUS!SION 

4-Amino-3en-2-one, 5, was prepared”*“’ by condens- 
ing ammonia and pentane-2,4dione. After distillation it 
was shown (‘H NMR) to exist only in the Z-s-2 form in 
CDCI, solution. Compound 5 was reacted with the fol- 
lowing acid chlorides, RCOCI, R = Me (a), Me2CH (b), 
MelC(c), C6H5 (d) and CLCH* (e), in ether at 0” by using 
pyridine as external base. The reaction was completed in 
one hour (see experimental) and only N-acylated 
products, 6, were formed and isolated in high yields 
(Scheme 2, Table 2). 
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Scheme 2. 

The ‘H NMR spectra of the compounds 6ad showed 
NH signals in the lowfield region (6(NH)> 12), sugges- 
ting a strong intramolecular H- bonding between the 
amino group and the CO oxygen. Therefore these com- 
pounds are considered to exist in the Z-s-2 form in 
CDCl, solution. In strong polar solvents N-monosub- 
stituted enaminones often show6 C=C double-bond 
isomerisation,‘930 

Z-s-21= E-s-2% E-s-E 

6 . 

alR =CH, 

b 1 R = [CH,l,CH 

Scheme 3. 

Table I UV-Data for the enaminones 6 (A,,. nm)* 

but ‘H NMR spectra of 6 in DMSO ((&) solution did not 
show any isomerisation. 

UV spectroscopy has been showrP2 to give excellent 
information on the structure of enaminones. Un- 
fortunately data of N-acylated enaminones have not 
been given by the Dabrowski’s increments.” As a con- 
sequence we measured the UV spectra of 6 (Table I). 

According to the ‘H NMR data the compounds 6 
exist only in the Z-s-Z form. This is clearly reflected in 
the UV where solvent induced shifts of A,,, (Table 1) 
are small (AA(solvent),., = 26 nm) as proposed by 
Dabrowski.” Although the small number of compounds 
investigated does not permit a rigorous regression 
analysis, an additional spectral increment can be pro- 
posed on the basis of the data collected for R equal to 
alkyl. The increment AA which can be added to the 
Dabrowski-Table2’ is 

-NH-C(O)-Alk replacing -NH-AIL AA = + 76 nm 
(solvent cyclohexane, Z-s-Z isomer). 

As only one compound is available for R equal to aryl 
(phenyl) no general tendency can be drawn. A remark- 
able bathochromic shift is observed giving rise to an 
increment value of AA = 89 nm. This is in accordance 
with similar increments given by Henning ct ~1.~ by 
substituting an alkyl group with a phenyl group. 

The Cacylaminopent-3en-2-ones, 6a-d, were reacted 
with 216 under mild conditions in dimethoxy ethane 
(DME) giving fair to high yields of the corresponding 
enamino-thiones, 70-d (Scheme 3, Table 2). The thiation 
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Table 2. Experimental and spectroscopk data for 4-acylaminopent-Jcn-2-ones and the correspond- 
ing enamino-thiones . 

6 :x=0* 

7 :x=9 

‘H.....X 

cap. x 
'H NM'? (CDcl,) 

C&(l) c=cJ C&(5) NH_ 

Sk 0 82 47 2.20 5.35 2.40 12.3 

!!!z 0 74 70/z 2.15 5.30 2.40 12.4 

c 0 69 60/o. 5 2.15 5.40 2.40 12.7 

Lit! 0 70 80-E I 2.15 5.40 2.50 13.4 

b 0 75 71 2.10 5.40 2.30 12.6 

ZE S 30 Oil 2.70 6.20 2.45 14.3 

J& s90 - 2.60 6.20 2.40 14.3 

zz S 70 2.45 6.25 2.40 14.3 

2 s 60 70 2.70 6.30 2.60 14.a 

‘The q lcroanalyses are in agreement with the calculated 
values 

of the carboxamide function did not take place under 

these conditions. At elevated temperatures the yields of 
7 were lowered while still no thiation of the carboxamide 
function were observed. 

When R was equal to Me the yield of 7 was consider- 
ably lowered and an unidentified red compound was the 
main product (polymer?). 

The structures of the 4-acylaminopent-3ene-Zthiones, 
7, were proved by ‘H NMR and *T NMR. The ‘H NMR 
spectra showed NH signals in the lowfield region 

@(NH > 14)) suggesting the chelated Z-s-Z structure as 
for the corresponding enaminones, 6. The “C NMR 
spectra showed > C=S resonances at 6 = 223-225 and 
7 C=O at 6 = 167-178 clearly showing that thiation had 
taken place at the keto-group. This information was of 
course also at hand from the IR spectra. 

As pointed out by Greenhill’ unequivocal assignment 
exists for the Me groups Me(l) and Me(5). In an earlier 
paper’* we observed a downfield shift at 0.547 ppm of 
the hydrogens a to the C=X group, X=0, S, by going 

Table 3. “C NMR chemical shifts (CDCIJ of 6 and 7 

i F=C \2 

R-C-N 
0 \ :- 

h-l, 

6 :x.0 

7 :x=s 

j+....x 

Camp. X Cl Ca C3 C4 Cf C. 

ii!% 0 29.6 198.6 

b 0 29.4 198.5 

ss 0 29.6 198.8 

& 0 29.8 199.4 

de 0 30.0 199.2 

zii s 41.6 224.7 

i!h S 41.7 224.5 

2s S 40.5 223.0 

‘05.i 15h.5 20.9 168.7 

104.5 154.5 21 .o 175.7 

105.0 ‘55.5 21 l 3 177.8 

105.2 155.5 21.3 165.3 

106.7 159.0 21 .I 165.7 

116.7 156.6 2’ . r) 170.2 

117.4 157.3 23.3 177.8 

116.8 156.6 22.7 178.0 

z s 41.9 225.0 118.5 157.7 23.8 167.0 
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from enaminone to enamino-thione, This observation 
makes it possible to assign the signals of the respective 
Me groups. it is found that the Me(l) shifts at higher field 
compared with the Me(~} blip, simply since the ~orrn~r 
shows the proposed dow~~eid shift by going from 
enami~oRe to enamino-thione. This is in accordance with 
the endings by ~ster~ampto though his assignment relied 
on the fact that substituting the Me(l) group with a 
phenyt group would not affect the other Me group. This 
fact is not quite obvjous, especially not for 4-am~nopent- 
3-en-2-one. A downfield shift by 0.6ppm was aIs0 
observed for the vinylic hydrogen H(3) (Table 2). 

The “C NMR spectra show a similar downfield shifP 
of 10-13 ppm for the a-carbon by going from enarni~~n~ 
to enamino-thi~ne. This effect makes it possible to assign 
the signals of the C(I) and C(S) carbons, respectively. 

Interestingly, it is found that the C(t) shifts at lower 
field (Table 3) for the c~mFounds 5, while the adjacent 
hydrogens shift at higher field compared to C(5). An 
explanation must await further investigations since 
several effects might operate; one of which is the alter- 
nating effect. ” The remaining13C NMR data are straight 
forward and need no comments. 

EXPERIMENTAL 
*W NMR spectra were reworded at 60 MHz on a Varian EM-360 

s~ctrometer. 13C NNR spectra were recorded at 2OMH2 on a 
Varian CFt’-20 spectrometer. TMS was used as internal standard 
and chemical shift are expressed in S-values. CIX& was used as 
solvent. IR spectra were recorded on a Beckman IR-18A spec- 
trometer. UV spectra were recorded on a Varian CARY 219 
spectrometer. Mass spectra were recorded on a Micromass 7070 
Mass spectrometer operating at 70eV using direct inlet. Elemen- 
tary analyses were carried out by Novo Mi~roana~ytic~ L&ma- 
tory, NOW industry AIS, Novo All& ~K-~~ ~a8svaerd~ 
supervised by Dr. R. E. Amsler. Mps are uncorrected. 

The enaminone S is known and prepared by passing ammonia 
throu~ a warm solution of pen~~-2,4~jane and 5ubsequen~ 
distillation to give the Z-s-2 form. 

General ~~ce~ure for ~cy~ut~o~ of daminapent-3-en-2-one, 5. 
Compound S (0.2 molf was dissolved in lb0 ml dry ether in a 
j-necked flask and cooled to 0”. 0.2mot pyridine was added 
and then 0.2 mol of the appropriate acid chloride, dissolved in 
ether (25 ml), was added dropwise with stirring. After the ad- 
dition was complete (0.5 hr), the rn~xt~re was usually refluxed for 
OS-1 hr. Then rhe mixture was treated with H&?, washed with 
NaHC~~{aq) and finally with H&I and dried (MgSO& The 
solvent was removed ~ro~tiona~ evaporator) and the acylated 
products were isolated by either addition of light ~tro~eum 
~pr~cipi~tion) or distillation gable I), All products, 60-c. were 

characterized by means of ‘H NMR, “C NMR, IR. UV and MS. 
When unknown also be elementary analysis (6b-c). 

General procedure for the preparation of enamino-thiones, 7a- 
d. To 0.01 mol of 6, in DME (20mf) at room temp was added 
0.005 mol of 2 with stirring. After the reaction was complete (tic) 
(03-1.5 hr), the solvent was removed under reduced pressure. 
Tlhe residue was dissolved in CH&& and poured into 50ml 1% 
NaOH. The aqueous phase was separated and then. extracted 
several times with CH&‘L,, The combined CH&lt extracts were 
washed with Hz0 aad dried (MgSO,), followed by removal of 
CH$l~ under reduced press~. The enamino-~jones, 7, were 
purified by silica-get column chromato~apby. An ether-light 
petroleum mixture was used for elution. The products were 
characterized by ‘H NMR, “C NMR, IR, UV, MS and elemen- 
tary analyses. 
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