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Abstract+Enammo-rhiones of thegeneral type ArC(SJCH:CHYR,. 3 iAr = phenyl. p-methoxyphenyl and 
~-bromaphenyl, NR, = pyrr~ljdinyl, piperidmo), were prepared by reacting thecorrespondin~enaminon~. 
2. with 2.4-bis-(~-mrthoxyphcnyll-1.3.2.~dith~adiphosphcianr-2.4-d~sultidc. I. The compounds 3 were 
reacted with methyl iodide and ethyl iodide to give exclusively S-aikylated iminium iodides. 4 and 5. m 
quantltatlve overall ylclds. N-phenyl-2.3.5.6.7.8-hexahydro-4-quinolinethione. 8. and ?-methyl-N-phenyl- 

2.3.5.6.7.8-hexahydro-4-qumolinethlone. 9. were alkylated with methyl iodide. ethyl lodlde and benzyl 
bromide aivina S-alkvlated hexahvdro-aumolimum halides. 10 and Il. respectively. m high yields. The 
stereochemistry of th; compounds-of &es 4 and 5 is discussed in detail. 

Although enamino-thiones have been known for some 
time, the chemistry of this class of compounds*-” has 
received little study. Enammo-thiones of the general 
type ArC’(S)C’H:C”HNR, have, u pr&,t nucleo- 
phiiic centres’ ’ at the S-, C(2)- and N-atoms. bur 
experimentally only the nucleophilic properties at 
the S-atom have been described. Further, enamino- 
thionespossess twositesforanucleophilicattack4-bat 
the C( I)- and C(3)-atoms. 

Quiniou er uL2 have investigated the reaction 
between methyl iodide and secondary and tertiary 
enamino-thiones, but no spectroscopic details have 
been given. As part ofgeneral studies in this field we felt 
prompted to investigate alkylation ofanammo-thiones 
aswellasstudyingthestereochemistryoftheproducts4 
and 5. 

In a recent paper’ we presented a new procedure for 
the preparation ofenamino-rhlones m high yields from 
the corresponding enaminoncs. Some improvements 
are described here. 

RESULTS MID DISCL’SSION 

The preparation of enamino-thiones has been 
improved greatly’.” by reacting the thiation reagent 
2,4-bisl4-mcthoxyphenyl)-1,3.2.4-dithiadlphos- 
phetane-2.4-disulfide. 1.‘2 with the corresponding 
enaminones. 2. 

The reaction takes place at room temperature or 
lower and the yields are high (Table 1). It should be 
emphasized that it is of crucial importance to separate 
the enaminothione from the unknown phosphorous- 
containing products before recrystallization, since 
otherwise only polymers and by-products are 
obtained. 

The compounds 3 are known to show restricted 
rotation around the C(i )-C(2) and C(3)-NR, bonds, 
due to delocalization of the free electron pair on 
nitrogen,13 I5 and exist as two rotameric conformers, 
3’ and 3”.l” 

This equilibrium shows dependence on the C(I ] 
substituent, and with bulky ones 3’ is dominant. The 
compounds 3 were reacted with methyl iodide and 
ethyl iodide in acetonitrile giving the corresponding S- 
alkylated iminium iodides, 4 and 5, in quantitative 
overall yields. The proof of S-alkylation was given by 
off-resonance “C NMR spectroscopy (e.g. 4f/Sf, 
Table 3). According to the above discussion it is 
expected that two isomers will result. This isalso found 
and the E-isomer, 5, is proved to be dominating (Table 

2). 
Theratioof4 to5can be found by ‘H NMRanalysis 

since there is a shift difference between -S-CIj,-R ofthe 
compaunds 4 and 5 with the former conformer 
resonating at higher field. 

tParl XVIII. S. Car&on and S.-O. Lawessoo. furrah&on 
36. 3585 (1980). 
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3’ 3 *, 

t E-s-Z 1 (E-s-E) 

The structural proofs are made in two ways: By show a resonance at d = 8.0ppm while the resonance at 

comparison with shift values of enamino-thiones at 6 > 8 ppm was broadened and of low intensity (except 

low temperatures, where both E-s-E and E-s-Z for the compounds 4f and 50. This indicates 

rotamers can be identified and by hydrolysis of the compound 5 to be the main product. since according to 

imintum iodide. the above discussion this rotamer isexpected to show a 

It is knownI lb that H(3) resonatesat 6 > 8.2ppm resonance at d s 8 ppm. Additional evidence is given 

for the E-s-Z rotamer while for the E-S-E rotamer this by the hydrolysis of 4a + Sa giving 

resonance is at S < Sppm. The compounds 4 and 5 
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Table I. Thiation of enaminnncs 

Enamlnone x -NR, Enamtnothione Yield 

I alit. (St) 

a I g’ 92 

b = h" 90 

c = i" 92 

d z J’ 87 

e - k” 81 

f = 1’” 87 



3’ + 3” - - 
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Table 2. Alkylation of enamino-thiones 3 giving iminium iodides 4 and 5 

Enamino- Alkvl OVt?l-all Iminium iodide mr,. /9’ 
thione iodibe yield 

3 R-I (5) 

a CH, I 96 

b 88 

c 92 

* 91 

e 92 

f 93 

6 CH, CHo I 93 

h 89 

i 89 

j 88 

k 08 

1 94 

95 168 

90 186 

90 210 

92 200 

82 184 

72 188 

ll5b) 

175 

>99) 184 

146~’ 

190 

150 
b) 

a)4 was observed in all spectra. percentage uncertain. 

b) Decomposition. 

Z(6a)- and E(7a)-3-methylthio-3-phenylpropena12 in 
607; overall yield. The H(2) resonances of 6a and 7a 
have been calculated” and compared with observed 
values: 6a ( < 5 “4,). (talc. 6 = 6.58, observed 6 = 7.2 
(d,J = 7.2Hz)), 7a (>95%), (talc. (5 = 5.99, observed 
6 = 6.04 (d, J = g.OHz)). The compound 7a 
corresponds to 5a showing this compound as the main 
one. The structures of the products 4b41/5l~Sl have 
been determined by comparison with 4aiSa proving 
the compound 5 to be the main product. Expecially 
4f/5f is interesting since 4f is formed in 28’:<, yield 
making it possible to assign all resonances in ’ H NMR 
and 12CNMR for both compounds (Table 3). 

It is noted that in both 4f and Sf the C(1) carbons 
resonate at the same frequency. This indicates lack of 
delocalization of the positive charge in both isomers. 
Further the different shifts of C(2) and C(3) carbons of 
the two isomers support this interpretation, since the 
latter effect can be ascribed totally to the Z,E isomer 

effect. 

Also N-phenyl-2,3,5,6,7,8-hexahydro-4-quinolin- 
thione, 8, and 2-methyl-N-phenyl-2,3,5,6,7,8-hexa- 
hydro-4-quinolinethione. 9. were reacted with methyl 
iodide, ethyl iodide and benzyl bromide giving S- 
alkylated hexahydro-quinolinium halides in high 
yields (Table 4). 

EXPERIMENTAL 

‘H NMR spectra were recorded at 60 MHzon a Varian A- 
60 or a Varian EM-360 spectrometer. “C NMR spectra were 
recorded at 20 MHzon a Varian CFT-20spectrometer. TMS 
was used as internal standard and chemical shifts are 
expressed in &values. CDCI, was used as a solvent. IR- 
spectra were recorded on a Beckman 1R 18A spectrometer. 
Mass spectra were recorded on a Micromass 7070 Mass 
spectrometer operating at 70eV using direct inlet. 
Elementary analyses were carried out by Novo Microanaly- 
tical Laboratory, Novo Industry A/S. Novo AIIC, DK-2880 
Bagsvzrd, supelvised by Dr. R. E. Amsler. M.ps are un- 

corrected. 
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Table 3. ‘H NMR and “CNMR data of the compounds 4f and 5f 

‘H SW ‘?C Y?lR 
h.C I 

a55 4f ff 4f SF 

Cl ?.03(.l=l 1 Hz) 7.65(J=l I HZ) 150.??(d) 15Q.P1(Ji 

CZ 6.9O(.Ial! Iir) 6.73(5=11 Hz) 116.00(d) lW.Ql(d) 

c3 l;J.98(?) 1;9.2q(s) 

S-CHa 2.39 2.86 
d) 

18*05(s) 18.81(q) 

P 127.00(s) 126.52(s) 

22.75(t) 22.i5(t) 

a) 
b) 

AzL3, spin system. 

Assignment made by comparison with “C NW3 spectrum of la/SJ 
using the relative lntensiries to dl3tinguAsh between 4f and 

sr. 

C) Off-resonance ‘?C NW spectrum gives the nulcipiicities or 
the carbon re~ozmnces (J z singlet. d.= doubler, t = triplet. 
q I quartet. 

d 
Saturation of the S-fH3 proton, at t m 2.86 ppm gives a posi- 

rive NDE for the Hz proton at 6 E 6.73 9~. 

The enaminortes 2a. d, fare known,‘” 2a.e were prepared 
by reacting the Na- sahsofpara-substituted benzoylacetalde- 
hydes with the hydrochlorides of the appropriate amincs. 

1-(4-lMerhox~phe,rvlj-3-( I-p)rrolidin~I)-p,op-Z-unutlr: (Zb). 
yield?5’~Wmp.96*‘HNh4R: 1.8-2.1 (4H.m),3.2-3.614H.m). 
3.81(3H.s),S.66(1 H,d,J = 12.2Hz),6.90(2H.d.J -9.OHz). 
7.93(2H.d.J=9.OHz),8.~~lH.d.J= 12.2Hz).“CNMR: 
186.94 (C = 0). (Found: C. 72.64, H, 7.34. N. 6.04; 0. 13.Y6. 
Calc: C. 72.70; H, 7.41: N. 6.06; 0. 13.83”,.). 

( I -(4-8rornf~pphenrll-3-{ I-p)7n,lidin)‘l-prop-2-eclonr, (2c). 
yield 77’&mp. 12s” ‘H NMR: 1.5-1.8 (6 H. m). 3.2-3 5 (4 H. 
m). 3.83 (3H, s). 5.82 (I H, d, J = 12.2Hz). 6.91 (ZH, d, 1 
= 8.6Hz),7.79(1 H.d,J = L2.2Hz).7.93 (2 H.d. J = 8.6Hz). 
“CNMR: 187.18 (C = 01. (Found: C. 55.15: H. 5.16, Br. 

28.96. N. 4.98: 0. 5.75. Calc.: C, 55.73; H. 5.04; Br. 28.52: N. 
5.00: 0. 5.7 I “,,I. 

0.005 mole 1, suspended in anhyd benzene, was added to 
0.01 mole 2, at room temp with sitrrmg. When the reaction 
was completed (tic) the solvent was evaporated under 
reduced pressure. The residue was dissolved tn CH,CI, and 
poured into IOOml 0.05 M NaOH. The aqueous phase was 
extracted several times with CH,Cl, and the combined 
CH,CI, extracts. aCter evaporation under reduced pressure. 
were placed on a column (AI,O,) and eluted with 75”, 
CH,Cl,,light petroleum. The compounds 3 were re. 
crystallized from THF,llghl petroleum. 
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Table 4. Alkylation of the enamino-thrones 8 and 9 
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6 

I 
(9 

8:R=H 

9 : R = CH, - 

R’X 

cp 
10 :R=H - 

I I : R = CH, - 

, x@ 

Enamino- Al*,‘1 Yield 
ttl,one halxde A’Y (‘c 1 

mp.P: 

ae CM, T 9!‘a) 21R 

8b CH,Cllp I Cl,a) I 60 

ac C,H,CH, T a?) 21Jl 

94 CH, I 8Zb) 230 

Sb CH,CtI, I Sib) 16; 

9C C.H,Ctl,T ft3b) 205 

a) Compounds loa-10~. 

b) Compounds lie-llc. 

Table 5. Analytical data of iminium iodides 4:5 

COSp. Anelysea (‘A) Found (Calc.) 

4*5 C H Br s 0 S I 

a’) 05.5e 
(if:.Po) 

b 46.02 
(L6.28 

c 38.40 

(38.38) 

d 48.22 

(48.26) 

e 47.60 

(Si.65) 

r2’ 39.87 
(39.84) 

g 
(48.26) 

h 48.37 

(47.65) 

i 39.74 
(39.84) 

.I 49.66 
(19.62) 

k 49.24 
(48.02) 

1 40.30 
(41 .22) 

5.03 8.98 
(5.05) (8.02) 

5.16 8.33 
(S.t8 

,:::a, 
(5.11) (8.2;) 

3.93 3.21 7.51 

(3.90 ((8.24) (3.20) (7.32) 

5.9; 3.00 8.61 
(5.40) (3.75) (8.59) 

5.62 3.46 8.32 

(5.50) (3.47) (3.97) (7.95) 

4.26 

(4.23) 

1.50 
(5.40) 

5.43 
(5.50) 

4.23 

(4.23) 

5.68 
(5.i2) 

5.97 
(5.80) 

4.56 
( .‘a . 5 4 ) 

3.18 
(17 .67) (3.10) 

3.57 
(3.75) 

3.40 
(3.47) 

(17.67) (:::I$ 

3.34 
(3.62) 

3.31 
(3.36) 

2.91 

(‘7.14) (3.00) 

7.28 

(7.09) 

8.29 

(8.59) 

8.50 

3.97) (7.95) 

7.19 
(7.09) 

0.29 
(8.28) 

7.88 

3.83) (7.68) 

6.77 
(6.88) 

(73.3;” 

32.57 
(32.60) 

29.Ott 
(28.00) 

31.oi 
( 3i . OCJ ) 

31 .8u 
(31.4b) 

28.13 
(28.06) 

w.5r 
(34.00) 

30.20 
(31.46) 

27.8: 
(28.00) 

1) Se: E-I-pyrrolidIniI1II1-(t-(msrhylthio)-cinn~ylidene) iodide. 

2, 1r : Z-t-pIper~d~nlum-(p-bromo-~-(methylthlo)-cinnamylldone) 
iodide. 
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Table 6. Phystcal and analytical data of the hexahydroquinolinium halides” IOa-c and I la- E 

10.0; 

GS.RS) ,::i;, ,:::I) 
50.55 5.58 3.il 
51.13) (5.55) 0.5ll 

&l.i2 

8.3-J) 

CotnpounB 3b. I-~4-M~thoxyphenyl l-3-1 1 pyrrolidmyl t- 

prop2enthionc:mp. 153”(lit ” 173’1: “CNMR:211.71 tC 
= S]. (Found: C. 67.72; H. 6.76; N. 5.68; 0. 6.43. S. 12.89. 
Calc.: C, 67.Y8; H. 6.93: N. 5.66; 0. 6.47: S. 12.96. 

Curnpountl3c. I-(4-Bromophcnyl)-3-t I -pyrrolidmyl-prop- 
2enthione: mp. 170”: “CNMR: 211.42 tC = S]. 

Compound 3e. l-(4:Methoxyphenyll.3.pigeridmo-prop-2. 
enthione; mp. 173 ; “CNMR: 212.H4 (C = S]. 

Compound X I-(4-Bromophenylt3-pipertdinoprop-2- 
enthrone: mp. 173 : ‘c NMR: 212.23 (C = SI. 

The compounds 30. 36, 8 and 9 have been described 
earlier.’ 

Afkrlation ofemzminu-rh~onrh. To O.Sg ofenamino-thiones 
3.8 or 9. dtssolved in IOmi CH,CN was added I.Og of the 
appropriate alkyl haltde with stirring at room temp. After 
24 hr the solvent was evaporated under reduced pressure. 
followed by suspension of the t&due in ether. The ppt was 

filtered 08 and dried. 
The iminium iodtdes 4;5 and hexahydro-quinohmum 

iodides IO and II were all characterized by means of IR. 
‘H NMR. ’ 'C NMR and micro analyses. Mass spectroscopy 
showed for the compounds 10 and II the hexahydroquino- 
linium cation. while the iminium cations were not observed 
for the compounds 4 and 5 

Atknowludgemenr-Thanks are expressed to DAXIDA for a 
fellowship to one of us (RX). 
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