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Abstract - Parent aliphatlc snd aroratic &enamlno mulphoxides bearing se- 
condary and tertiary slkylamino realduee are eynthesixed by mlxlng of slkyl- 
amine hydrochlorldes ulth wtallsted snolstes of the &oxosulphoxides In 
wthsnol. The lntter capounds are obtained in very Rood yields from wtal- 
latod sulphoxides and tertiary amldas at roam teqerature In tetrahydrofuran. 
The rjorlty of the products have ennmlnlc structures in chloroform solution, 
and E and 2 conflguratlons vlth tertiary and secondary 6-slkylsmlno residues, 
respectively. 

The chlral sulphoxids group hns recently attracted much of interest for use in as)lctric synthc- 

sie1’2, especially for stereoselective trsnsforastions utilizing cmrclslly avallsble (-)wnthyl 

(S)-tolwne-p-sulphinate as stsrtlng mnterisl. Nethods for obtaining other simple but reactive sul- 

phoxide group containing synthons aredeolrablo.One such possibility Is visualized by f3-sulphinyl 

l nnmines of yet unknovn chemistry. of which the synthetic potsntlal. due to the preecnce of a chirsl 

center, can be even greater than that of nltroenaminee3 or enaminones’. 

Our interest in the chmlstry and spectroscopy of activated enamines 5.6.7 proopted ua to investl- 

gste the title problem, all the Y)re that to the best of our knowledge in only one instance has a 

synthesis of pnrent slkyl B-sulphinyl enamines been reported. This ws achieved by the addition of 

prlmry and secondary amlnas to scotylenic and sllenlc sulphoxidss 6.9 . !k.re recently, an efficient 

stereospeclfic synthesis of the 6-enaaino and B-lmino eulphoxides MS reported based on ruction of 
10 lithioenaminee vith cmrclslly available optically pure sulphinate ester . A few other procedures 

have been published for obtaining the sbovemntioned tsutomrs with activating Rroups such as thlo- 

alkyl, phenyl or cyano at the olefinic carbon ntam: namly, a-thioalkyl-B-enamino sulphoxldes from 

rtsllnted methyl thiowthylsulphoxldes and nitrlles 11, 6-phenyl-6-imino sulphoxides from a-lithio- 

wthylsulphoxides vlth nitriles 
12 

and o-cysno-&lminosulphoxides froa nitriles and sulphinic ester 
13 vith lithium dliaopropylsmide . 

RESULTS AllD DISCUSSION 

In our novel approach the reaction of metsllated simple dlalkyl or diary1 sulphoxides vith tertis- 

ry nmides followed by addition of the amlao hydrochloride yields, In a one pot synthesis, a variety 

of parent slkyl or phenyl, 6-ennmino sulphoxidee (see Scheme 1, Tables 1.2). 

Various amides cnn be us.4 effectively to produce lntermedlats 3 in high yields, as ehoun In 

Scheme 1 and Table 1, although a lover yield wee obtninad vlth &ethyl-)l-phenylacetuide. It should 

be pointed out thnt the UM of the amidoe l hove obtslning (B-alkylunsubstituted-)&Mmino sulpho- 

xidee 2 while w failed trying to l yntheeixe them using formyl ester according to Corey’s procedu- 

rel’. When our work wns In progress C. Solladi6 et a1.15 published the procedure vlth o,6-unsaturs- 
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Table 1 Synthsale of the enolates 2 

Enolate Amide Hathod Yield f 

R’ 

C”3 

C”2C6”S 

C”3 

C”2C6”S 

C”3 

C”2C6”S 

C”3 

C”2C6”S 

- - 
a Yields are calculated basing on the amount of the salt obtained after work up and drying it in 

high vacuum. The identity of the products was checked by 1-H and 13-C HR. 
b Reaction mixture was additionally kept at boiling temperature for tvo hours. 

ted imidsrolida to obtain B-keto sulphoxides, which further confirms the generality of our approach. 

Since salts 2 readily precipitate from the reaction mixture, the second step, i.e. amination of 

the barbon in 2, can be perforwd on an isolated salt or in a one-pot by adding methanol. One 

should note that the amination of the salts 2 with arylamine hydrochlorides to obtain srylamino de- 

rlrsti*es16 of 2 failed. 

The slkyl-&enamino sulphoxides ara yellow nondistillable, highly hygrOaCOpiC, difficultly crls- 

tallitable oils which show contamination with decomposition products after a month standing in chlo- 

roform solution; their characterixation by elewntal analysis is difficult (ccap. ref. 8) on account 

of their hygroscopic properties. 1 H NMR and W spectra were used to assign the structure unambiguous- 

ly (Table 3, Table 6). 

All the sulphoxldes studied exiot, in chloroform solution. only in tha enspine form, ns evidenced 

by ‘Ii NMf che4csl shifts, with the exception of compound 2 which shoved, in ‘iI RHR, tvo sets of 

signals attributable to the enamine (co. 60 2) and the imine forms. The ass@lmanc of the caposi- 
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Table 2 Rmctlon conditlow for synthesis and purification of the 
&naino~ulphoxldea 5 

No. Mine hydro- Method Reactlon condiiio~ Qlroatography Yl.ld’ H p. 
chloride on Al203 baw x &C 

Rluent 

C6”6T3N 

2 6b - D 

C 
C 
C 
D 

MM, room tarp. 
MsW. ro(y tarp. 

1. neat. o”c 
2. Et20/C6H6, o”c 

1. MM. room tap. 
2. boiling C H 

86 )(soH. oc 
m&-o&yP * 

1. H&I, Aa tap. 
2. boiling C&H, 

CHcl 
b 3 

30 
66 106-116(Cb~6) 

72d 

100/2/2 66 105-117 

150/5/2 39 
150/10/b 36 
W/50/2’ 35 &92 

im/2/2 22 126-128 

a Unleu otherwise indicated the yields are ulculated basing on the product obtained after chro- 
rtogrnphy. 

b product cryotslllzed frw the oil obtained after vork up. 
c The attempts to chroatograph the product on slurinn base failed. The only tipurlty ws B-keto- 

aulphoxide raroved by Nation with excess arine. 
d M on the munt of the crude product obtained. 
e Chlorofom ws used Instead of wthnnol. 

Table 3 ’ H ““R chemical 

R1 R2 R3 R6 R’ R1 

s C”3 ” H cH3 (=Hg 2.67 

2 cX3 H H H af2C6H5 2.55 

““CM3 H 
2.66 

cH3 Ql3 Q(3 2.76 
2.56 

a3 ” Q12Cb”S 2 66 
. 

5e d 
- C2H5 CH3 H Ql3 cn3 1.06C7.2) 

2.51c7.2) 
5f C2”5 cH3 H H - C”2C,jH5 ;*;;;;*;; 

a ‘,j”5 ” ” a3 013 7:66-7109 

h ‘6”s H H H CH2C6H5 7.13-7.73 

S.lO(13.5) 

5.20(13.5) 

6.97 

6.92 
5.05 

3.72(CH2) 

1.96 

1.75 

5.08(13.5) 

s.m(i3.5) 

6.97t13.5) 

6.93(13.5) 
(8.3) 

2.26 

2.16 2.66 2.66 
2.17 5.67 b.19(b.8)-C”2;7.60-C6”5 

2.08 
6.62 

6.71(13.5) 

7.12(13.5) 

7.13-7.20” 

2.93 

5.20 

2.w 

3.00 

5.17 
(13.5) 
2.87 

5.86 

2.93 

6.12(5.3)-CH2:7.16-C6H5 

2.96 

63.5pi2:7.bo-c6”5 
. 

6.26(6.7)X”2;7.3346”5 

2.87 

6.16(5.6)412;7.13-7.73- 

%“T 
a ‘Ihe spectrs wre recorded fra CKl solutiona 4th internal lW. 
b “ixture of the & and & iara, u per and lowr set, reapectlvely. see text. a 
c tiixture of etinobpper set) and irlno (lowr wt) tautmre. see text. 
d The spectra ws recorded In Ccl solution. 
e Signal obscured by aromtic prot n resonancea. % 

tion 1s Wbiguouslr confirmed by the 13 C chemical shifts: mst characteristic king those of the 

-Cl- N (162.8 pm) and SO&t, (65.0 ppn) at- In the itine and 153.7, 98.0 pp in the emine,res- 

pectively. Our assignant in 2 is in contradiction to the aeaignant mde by Stirling et al.8 in a 

c-pound closely relsted to a (R’ - CX2C6H5) which Is claiwd to exist in CDc13 mlutlon a8 a 6:1 

mixture of the z- and E- isomrs. Appnrently, the tautomrfc coqosition is sensitive to structural 

features influencing the bnelcity of the nitrogen ata. The relevant example is that of the recently 

published sulphoxide of structure 2 (R1- p-tolyl, R’- t-butyl)15 claiad to exist aa a 3:l lixture 

of the ennmine and the IAne foru, in contraat to the l tructorslly sirilsr c-pound a (R1- phenrl, 

R’- (Xl C H ) which in chlorofolr show only one set of eignsls assigned to the &no structure by 

‘H and21$5WlR. 

Tertiary (6-slkylunsubstituted) B-enuino sulphoxides exist in chlorofom solution in g form sl- 
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Table 4 lhu l pectraetry of the &auino sulphoxldoo 2’ 

n+-133(46.7),118(100), 117(10.7), 116(4.7), 102(16.8), lOl(36.5). 100(75.1), 88(11.1), 70 
(18.5),69(11.1), 68(17.1). SS(l9.9). 44(41.2), 42(75.9). 

M+- 195(1.9), lm(8.3). 132(11.0), 131(12.8). lle(l.8). 106(14.3), 91(100). 78(28.8). 65(12.0), 
Sl(11.2). 

H+-147(14.6), 132(62.1), 116(6.6), 115(17.0), 114(31.3), 84(12.9). 71(57.2), 70(43.2), 63 
(55.9). 56(95.9), 43(100), 42(77.4). 

H+-209(0.8). lW(5.8). M(16.2). 145(23.3), lXJ(3.4). lW(26.8). 91 (100). 65(14.5). 
M+-161(22.0), laS(3.6). 132(%.6). 116(18.5), llS(51.3). 114(100), 84(13.9). 82(23.5), 68(28.0), 

44(36.5),42(81.6). 
d-223(1.3), 194(11.2), 146(7.6), 145(8.3), 13X14.1). 119(24.7), 117(23.6). 91(100), 77 

(12.9). 65(15.8). 43(18.2). 
M+-195(3.3), 179(3.4), 178(4.4), 147(100). 146(22.8), 132(8.8), 118(15.4), lOl(15.9). 100 

(29.8). 91(18.8), 86(5.3), 77(17.6), 70(15.2), 55(18.1). Sl(16.6). 42(45.0). 
!i+-257(0.3), 209(8.4), 132(4.4), 91(29.7), 78(100), 77(24.6), 52(20.7), Sl(21.8). M(l7.6). 

a Fragmentation data, m/z and iatanaitiea (in brackota), wre taken fra 7OaV experiment. 

though compound k l xIat as a 4:l mixture of the & and z- Iaomrs. Secondary enamInoaulphoxidea 

show. In chloroform solution. only one set of signals aarigned to the g- isomer. Tha ataraochrdcal 

assignment In the tw series ws also Invaatigatad by running NOE experimnts on coopounda k and 

St. Uoak irradlatlon of the C2-Clt3 group In x led to a 122 Incraase in Intensity for the Cl-H pro- 

ton, while under the same experimntal conditions lrradistion of the cz -cH3 in a had no l ffact on 

the Intensity of the Cl-Ii proton. 

It should ba noted that the olefinic 3J(H,H) coupling constant Is not sensitive to geoatrlcal 

Iscuriso, since In both Isomra it aaounta to 13.5 Hr. Furthermore, the reaonancea of N-H protons 

in the Z-iaomar, supposed to be hydrogen-bonded, appear at 5.2 - 5.89 pp and are shifted consids- 

rably to lowr frequencies as caparad to the structurally related enamfnoncs l7 (6 - 9 pm). Because 

of these ambiguities further spectroscopic studies are being carried out to determine tha atereo- 

chemistry of the products 2. 

Synthesis of Enolates & - 2 

Hothod A 

An equlmlar amount of n-butyllithiw MI added dropvise at -4O’C to dlisopropyltine (37.5 mol) 

in 15 ml of tetrahydrofuran and stirred for 0.5 h at -1O’C. The eulphoxide (37.5 ml) uas then ad- 

ded at -1O’C and tha reaction alxture was stirred for one hour. An equivalent of dry aride vss ad- 

ded slowly while raising the tmperature to 25’C and stirring for another hour. The reaction aIxtu- 

re vaa left Overnight and the precipitated yellow solid vas filtered off and wshed with ether. 

PIathod B 

To the suapenslon of NsH (104 mol scale) In dry tetrahydrofuran was added an equlmolar munt of 

dry dimthylaulphoxide and the reaction mixture uaa heated at 67’C for tvo hours. After coollng to 

room tamperature the equivalent of aaide vaa added and the reaction wn worked up as in mthod A. 

Svntheste of the B--Ino Sulphoxldes 5 

Herhod C 

Typically, 5.75 -1 of the salt 2 and 6.1 rol of amIne hydrochloride wre dimlved In methanol 

and stlrrad for two houra (see Table 2). After evaporation of solvent the resulting oil was dia- 

solved in benxana/wthanol mixture and dried with potassium carbonate. After fIltratlon aqd evapo- 

ration the crude product ws chromtographad on basic alumina wing a mixture of benzene, methanol 

and triethylamine as eluant (sea Table 2). 

D Uethod 

The crude product obtained by wthod C and tasted by N?4R for tha preoenco of appreciable amount of 

unreacted B-oxoaulphoxide, MS additionally aalnated vith the excess of appropriate amine In a pre- 

sence of the catalytic munt of ptoluenesulphonic acid over wlecular sieves 3A (for details see 

Table 2). The solution MI drfed vlth potassium carbonate and filtered, solvent snd excess of amine 

wre evaporated and resulting 011 ws chrcaatographed aa In wthod C. 
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