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Abstract - The synthesis of thiazclidine-Z-thiones from vic-iodo-
alkanecarbamuates, stereospecifically obtuined from cis and trans-
butene, is reported. Reaction of the iodo-derivatives with pota-
ssium ethylxanthate and sodium hydroxide, allowed the stercospeci-
fic formation of thiazolidine-2-thiones. The stereochemistry of the
latter reaction could be controlled by the experimental conditions.
4-Phenylthiazolidine-2-thione was obtained frem the vic-iodealka-
necarbamate generated from styrenc. A separable mixture of thia-
zolidin-2-cones {(major component) and thiazolidine-Z-thiones was
obtained by reduction with NaBH,; from the substitution product of

vic-iodoalkanecarbamates with potasium ethylxanthate.

INTROBUCTION

The well known addition of iodoisocyanate to olefins, followed by reaction with an
alcohol1, allowed the stereospecific formation of Xig—iodoalkanecarbamates1’Ewith
an excellent overall yield. These compounds have been proved to be uscful inter-
mediates in the synthesis of heterocyclic Compound53’4, and @2-funtionalized ami-

1,5
nes .

The application of these intermediates to obtain 2-methyltio-T-phenyle-
thylamine (Scheme 1) was not feasible becausc of the formation of regioisomeric
mixtures that could not be separated,.

These results could be explained on the basis of the strong basicity of the sodium
mcethylsul fide which could abstract the proton from the carbamate function6 genera-
ting an aziridine intermediate by internal substituticn. The alternative route to
the vic-methythioalkylamine was the reaction of 1c with potassium ethylxanthate
(KEX, less basic than NaSMe). The only product obtained in this way was the desired

regioisomer Z¢. The formation of the vic-mercaptoalkylamine derivative from 2¢ by

simultancous reducticn or hydrolysis of the xanthate and carbamate groups was not
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possible,
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The isclated products were the thiazeclidine-2-thieones and thlazolidin-2Z-ones.

These results exhibite the synthetic potentiality of the compounds with xanthate

and carbamate groups on vicinal carbons (easily obtained from olefins) which could be

used as precursors in the stereospecific synthesis of 4,5-substituted thiazolidine-
Z-thiones (and 2-ones). In the present paper we report the results on the study

of the stereo and regiochemical course of the cyclization of vic-iodealkanecarbama-

tes and vic-carbamate alkylxanthates generated from olefins (styrene, cis and

trans-butene) by the above mentioned reactions,

RESULTS AND DISCUSSION
The model compeunds chosen were the vic-icdoalkanecarbamates l(a-c) generated by
addition of iodoisccyanate to the corresponding olefins (6a: trans-butene, ¢b: cis-
butene and §c: styrene) and further reaction with methanol. The addition cof INCO
to 6a and b allowed the formation of a single stereoisomer (7& or 7b respectively)
as was expected on the basis of the trans-stereospecific character of these reac-
2,7

tions previously described by Hassner and cc-workers The methanol additien did

not affect the stercochemistry of the substrates and afforded compounds lalerythro-
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configuration) and b (threo-configuration}. The use of base catalysts for metha-
nol addition gave a mixture of stereoiscmers. Thus, in the presence of NaOMe, we
chtained similar mixtures of la and 1b by reaction of 7a or 7b respectively with

methanol. The addition of INCO and MeOH to styrene gave high yields of lc.
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Scheme 2

The stereospecific substitution of the halogen in the vic-iodoalkanecarbamates }(a,
b} with potasium ethylxanthate took place in quantitative yields to give 2(a, b).
The small differences observed on the TH and ' °C NMR spectra of compounds la and

2b (see experimental part) made it impossible for these parameters to serve as a
basis for the configurational assignment. The observed stereospecificity could be
the result of the inversion of the configuration in the chiral center, (SNZ process)
or the retenticn of the configuration (double inversicn), if the prccess took place
with anchimeric assistance of the N via the intermediate aziridine. A study was
undertaken to determine this question, The reaction of lc with KEX afforded exclu-

sively the regloisomer Ic in quantitative yield. The comparison of this result with

the reaction of lc with NaSMe (see Scheme 1), allowed us to stablish that, in this
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case, the formation of the intermediate aziridine was not possible, This fact
indicated that the SNZ process took place with an inversion of the configuration
at the reaction center. In this way, 2a would be the threc and 2Zb the erythro-
cempound with the opposite configuration of the vic-iodoalkanecarbamates la and
Lb (Scheme 2).
The treatment of compounds Z{a-c) with sodium hydroxide under reflux gave the thi-
azolidine-2-thiones 3(a-cl. The relative stereochemistry of the methyl groups
in compounds 32 and 3b could be established from their spectroscopic data. The vi-
cinal coupling constants between protons on C-4 and C-5 were very similar for 3a
and 3b and the configuration assignment could not be made on this basis. The
chemical shifts of the twec methyl groups for 3b were coincident with those found
in the literature for Eig—i,S—dimethylthiazolidim&Z—thioneg. On the other hand,
the chemical shifts of the pretons on C-4 and C-5 in 3z were smaller (~0.3-0.4
ppm) than in 3p. This fact was compatible with a trans stereochemistry for 3a be-
cause of the effect of the methyl groups on C-2 and C-5 over the chemical shifts

of the protons on the same carbons. The 13

C chemical shift of C-4, C-5 and methyl
groups at C-4 and C-5 positions in 3a were larger (~4 ppm} than those observed

for the cis-isomer 3b. This could be expected from the spatial interaction of the
methyl groups in 3Zb, which was not possible in 3a with a trans disposition bet-
ween them. TIn addition, on the basis of the additivity rules, the observed para-
meteres for C-4 and C-5 in ja were ceoincident with the calculated values from the
substituents effect in these heterocyclic compoundsg. Furthermore, the melting
points of 3a and 3b were similar to those previcusly described for trans and cis-

10

4,5-dimethylthiazolidine-2-thiones respectively. The reaction of Jc with NaCH

afforded 3¢ with the same physical characteristics as the J-phenylthiazolidine-

Z~-thione previously described in the bibliography]O’ET.

The spectroscopic data
(NMR in Table 1) of 3c were in accordance with this structure.

The formation of these heterocyclic compeunds could be explained through the se-
quence represented in Scheme 3, that began with the abstraction by the ba596 of
the proten from the —NHCOEMe group. In this step, the configuration of the chiral
carbons in 2a and Zb was prescrved. In the following step, the nitrogen attacked

the thiocarbonyl group of the xanthate, and the carbamate hydrolysis completed the

process.
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Table 1. 'H and T3¢ MR parameters of compounds 3 and 4.
3a 3b 3cr 3d* 4a b Ao
X s s 3 5 0 0 0
R’ H, Gy Pho o CHy CHg  H
R CH, ® H H Gy H i
R? H (H. P H H CH Ph
H-5 3.67  5.64 3,52 5.26 3.54  3.90 3.3
R’ 146 1.37  3.86 7.4 1.46  1.37 3,65
R 1.0 4.3 5.3 4.02 1.31  5.97 497
rt 3.7 1.32  7.41  4.20 3,54 1.24 740
Tg g3 6.7 8.2  7.03 6.5 8.3
SJS’Rﬂ, 6.6 7.87
c-2 1997 200.6 199.2 201.5 174.9 175.2 175,
C-4 66.5 62,2  65.4 58.3 58.6 55.4 59,1
-5 51,0 48.5 40,8 54.2 48.3  45.0  37.8
R 9.0 15.2 9.8 16.0
RS 18.4 19.2
Rt 14.0 15.0
e 1102 e SJRZ’RB R R e L

The heteracyclic compound 3b with the cis-disposition of the methyl groups was
correlated with the erythro-derivative 2Zb, and the trans isomer 3a proceeded from
the threo-derivative Za. This correlation supports the above proposed assignment

for the vic-carbamatcalkanexanthates Za and 2h.

3

Scheme 3
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When the reaction of vic-iodoalkanecarbamates was carried out with a mixture of

KEX and NaOH, the thiazolidine-Z-.thiones were also sterecospecifically obtained.

The stereochemical course of the reaction, however, was the opposite.
(erythro) the final product was c¢is-4,5-dimethylthiazolidine-2-thione
product obtained from lb (threo) was the trans-isomer Ja. Taking into

. N . s 3. .
the vic-iodoalkanecarbamates are transformed into aziridines” in basic

From Ja
3b and the
account that

media, the

sterochemical result could be explained from the attack of KEX to the aziridinic

intermediate. In this way, the configuraticn of C-4 and C-5 in the resulting thia-

zolidine-2-thiones was the same as the vic-icdecalkanecarbamates la and
S
2 2 n 1
I R R R
R EtOCS
\\(;L-R1 Rt G \‘C{t»RZ
f NaCH ~ SCISIOEt
3 —— | N-cOgH; —— | .
R"C\ 4 C/ 3
g T NH R , R-C\ 6
0,CH 3 4 )
COLH, R R*  coyh,
S
T T (26) emee o .
b e > 2a® oo -

Sc¢cheme 4

1b.

The reaction of J¢ in these conditions (simultaneous treatment with KEX and NaQH)

provided a complex mixture of compounds., Between them, it was possible to iden-

tify (by |

H NMR) the regioisomers 4.and 5-phenylthiazolidine-2-thione.

From the

mixture it was only possible to isolate by crystallization, the S5-phenylthiazo-

lidine-2-thione 12

3d, regicisomer of 3¢c. The isolation of the regioisomer 3d

was a solid support to the indicated mechanism because the only route to the for-

mation of 3d was via the aziridine intermediate. On the other hand, this result

also ceonfirmed the route proposed in Scheme 2, because the exclusive obtention of

the regicisomer 3¢, prevented the formation of the aziridine.

The possibility of other mechanisms that involved decompesition of KEX in the pre-

sence of sodium hydroxide and further rcaction of the Cs, generatede’li with ami-

nic nitregens, could be excluded in our case becausc of the sterec and regiochemi-
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cal results.

Finally, we carried out the rcduction of the vic-carbamatcalkanexanthates in the
prescence of NaBH, . The reaction of ZJ(a-c) with NaBH, afforded a mixture of two
main compounds, the chromatographic separation of which allowed the isolation of
the thizzolidine-2-thiones 3(a-c) [with the same stcreochemistry as the products
obtained from 2(a-c) with NaOH and thiazolidin-2-cnes 4(a-c) as major <omponent
(4:3 = 2:1). The structure of compounds 4 was assigned on the basis of their

spectroscopic data.

RIR' NH, RZR' NHCO,CH, ;R R

, : 3 RZ', R?
o/ L/ Re__|-R - 4
Ne—c _ N C  _NaBHs_ )
HS/ \R;’--Rz. S/ \3 R4 S YNH S YNH
EtOC R
1) S O
2{a-c] 3la-c 4la-cl

Scheme 5

The ]H NMR spectra of 4b and 4¢ showed a coupling constant J 1:(**0.9“2] which

CH-NI
allowed the characterization of the proton bearing C-4. Compound 4a did not show
this coupling because the signals of the two methinic protons appeared in the same

chemical shift, The chemical shifts in 1H and 13

C NMR spectra made possible the
assignment of the relative stereochemistry of the methyl groups in 4a and 4b.

From Table 1 it can be seen that the A& values between the protons of da and 4b
arc similar to thosc observed in the comparison of ja and Eb- Similarly, the ?SC
chemical shifts of C-4, C-5 and the methyl groups on these carbons in 4b (cis) are
smaller (~3-4 ppm) than those observed in the trans-stereoisomer 4a. This si-
tuation was similar in the case of ia and 3b.

For thiazolidine-2-thiones, these differences in ]H and 13C NMR chemical shifts
were attributed to the effects of the relative stereochemistry of the methyl
groups. These effects should be very similar despite the nature of the heterocatom

on C-2 (S or 0). Therefore, it was possible to assign the trans-stereochemistry

for 4a {similar to 3a) and the cis-disposition of the methyl groups for 4b (similar
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to 3b).
The reduction of 2 produced a mixture of 3 and 4 maintaining the configuration
ofF the c¢hiral centers from the initial substrate. This fact suggested the meccha-

nism for this reaction indicated in the following Scheme,

H
|
?—rlz-o;zt
CS@ .
V\&N NHCO,CH,
S
S COEt 8la-c)
NHCOCH,
Nog, R
%, -
2la-c) R

Scheme 6

The competition between the xanthate and the carbamatc groups tc rcact with the
hydride reductor, suggested the formation of §(R-57) and §(R-N"). The intramo-
lecular evolution of these intermediates took place more rapidly than the second
group reduction.

At the present we are investigating the last of these reactions in order to find
the reduction reagents and experimental conditions that produced an almost exclu-

sive generation of thiazolidine-Z.ones.

EXPERIMENTAL

All nmelting points are uncorrected. 1H and 1:!’C NMR spectra were recorded in the
FT mode transforming 8K data points on a Brucker WM-200 SY instrument, or on a
Varian XL 100. Me4si was used as internal standard and CDCIS was cmploved as

solvent in all cases. Analyses of the 11—] NMR spectra were carried out by a

Panic program on the Aspec 2000 computer of the Brucker spectreometer. We esti-
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mated the reliability of all values to be + C.1 Hz and the root mean square de-
viations for the calculated and the experimental lines were always better than
0.05 Hz. Infrarred spectra (IR) were determined on a Pye Unicam SP 1100 spectro-
photometer. Mass spectra (MS) were obtained on a Hewlett-Packard 5585 instrument
at electron impact (EI) and/or chemical ionizatien (CI, CI-IL1 as reagent gas) ioni-
zing modes. Silica gel Merck - G (layer thickness 0.25 mm) was used for analy-

tical t.l.c., and Merck F-254 (layer thickness 2 mm) for preparative t.l.c,

vic~Todoalkanecarbamates | were prepared following the procedure of Foglia and

4 . R . . L
Swern” from the corresponding vic-jodoalkancisocyanates 7 obtained by addition of

iodoisocyanate to the adequated olefins

Reaction of methyl N-{1-phenyl-2-lodoethyl) carbamate Ic with sodium methyl

sulfide. A solution of 15% of sodium methylsulfide (1.68 g, 24 mmol) in metha-
nol was added to a soluticn of 5g (16 mmol) of methyl N-{1-phenvl-2Z-iodoethyl)
carbamate Jc in 50 ml. of methanol. The mixture was stirred for 12 hours at room
temperature and concentrated to a half of its volume. To the concentrated mixtu-
re were added 100 ml of water . The extraction of the aqueous layer with methy-
lene chloride afforded, after evaporation to dryness, 3.4 g (95% yield) of a ye-
1lew oil that was identified as a 2.6:1 mixture of methyl N-(1-phenyl-2-methyl-
thioehtyl) carbamate and N- (2-phenyl-2 -methylthicethyl) carbamate. The separa-
tion of the regioisomers could not be possible in our hands,and the ratio of
them have to be stablish by integration of the signals of the methylsulfenyl
groups that appeared at differcnt field in the T4 MR spectrum of the mixture.

IR (f£ilm) 336C, 1730, 1550, 1270, 78¢, 745 and 7106 cm™'. 'H NMR  7.80(m, 1H,
NH); 7.40(m, 5H, C6H5); 4.75 and 3.98( Zm, 1H, CHN and CHS); 3.61 and 3.57 (s,3H,
CHSD]; 3.44 and 2.81_(m, 2H, CHZN and CHZS); 2.12 and 1.96(s, 3H, CHSS); mass
spectrum (EI) m/z: 22500 (1.1, 178  (1.2), 177 (6.4), 155 (10.3), 164 (97.1},
150 (44.5), 137 (1906), 121 (27.9), 104 (16.8).

1 (and 2) Phenyl-Z.methylthicethylamine. A mixture of 3.4g {15 mmol) of methyl

N- 1(and 2) phenyl -2-methylthioethyl carbamate, 3g (48 mmol) of potasium hydro-
xide and 50 ml of cthanol was dissolved in water and refluxed for 10 hours. Af-
ter this time, the resulting sclution was diluted with water, carefully neutra-

lized with hydrochloric acid (20%) and extracted with chloroform. The agueous
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layer was neutralized with sodium hydroxide (20%), extracted with chloroform and
concentrated to dryness. The resulting yellow oil was identified as a 2.5:1
mixture of 1-phenyl-Z-methylthioethylamine and Z-phenyl-2-methylthicethylamine
that could not be separated, The ratio could be stablished by integration of the
signals of the methylsulfenyl groups of both regioiscomers in the B NMR spectrum

of the mixture. !

H NMR 7.35 (m, 5H, CgHc); 4.12 and 3.72 ( 2m, 1H, CHN and CHS);
3,07 and 2.73 {(2m, 2H, CHZN and CHZS); 2,08 and 1,92 (25, 3H, CHSS].

The uneguivocal assignment of the structures of these regioisomers was carried out
by comparison of spectroscopic data of the regiocisomers mixture with that of

authentic samples obtained by an independent way]s.

Reactions of vic-iodoalkanecarbamates with potasium ethvlxanthate (KEX)., General

procedure A, A sclution of KEX (40 mmol) in 50 ml of dry acetone was added tc

an ice-cold solution of Eig-iodoalkanecarbamate % (20mmol) in 200 ml of acetone.
The mixture was stirred for 2 hours and allowed to warm to room temperature. The
white precipitate that appeared was filtered and the solution was concentrated
under reduced pressure to a half of its volume. After hydrolisis the mixture was
extracted with ethyl acetate. The cxtracts were dried over Na,50, and the pale
ycllow oil obtained, after removal the selvent, was used without further purifi-
cation. Tor characterization , a small fraction of the vic-carbamatcalkanexantha-
te was purified by preparative t.l.c. (eluent : chloroform/petroleum ether/ ethyl

acetate: 2/7/1).

Ethyl S-threo-3 (methoxycarbamoil) Z-butylxanthate 2a. Was prepared from methyl

N-ervthro-3-iode-Z-butylcarbamate 7a in quantitative yield as a pale yellow oil.

1

IR (film) 3360, 1720, 1550, 1460, 1249, 1120 and 1055 cm™'; 'H NMR 4.84 (bs, 1H,

NHCO,CH 33 4.66 (e, 2H, J=7.1 Hz, OCH,CHg); 3.40 (s, 3H, OCHg); 4.00 {m, 2H

SCHCHN) 3 1.44 (t, 3H, J= 7.1. Hz, CH,CH,0); 1.38 (d, 3H, J= 7.1 Hz, CH,CHS); and

123 (4, 3H, Jo6.6 Hz, CHCHNY; O

C NMR 213.67 {C=5); 156.39 (Cz0); 70.00 [CH?O);
52.02 [CHSO); 50.90 and 50.79 (2CH); 18.73 and 17.21 (2 CHSCH); and 13.66 (CHgCHjO);
mass spectrum (CI) m/z 292 (M + 417 (7.3), 280 (M + 290% (17.6) and 252 (M + 10"

(100). Anal. calec. for C I, NO-5,: C,43.05; H, 6.77; N, 5.57; S, 25.5. Found:

9
C, 43.49; H, 6.94; N, 5.57; S, 25.88.

—1190—




HETEROCYCLES, Voi. 23, No. 5, 1985

Ethyl S-erythro~3 (methoxycarbameil) 2-butylxanthate Zb. Was prepared from methyl

~

N-threc-3-iodo-2Z-butylcarbamate 7b in 98% yield as a pale vellow oil. IR (film]
3300, 1730, 1540, 1465, 12606, 1115 and 1060 cm_]. ]H NMR 4.90 {bs, IH, NHCOZCHSJ;
4.02 (m, ZH, OCHZCH3); 4,07 (m, ZH, SCHCHN),; 3.66 (s, 3H, OCHs); .42 (t, 3H,

J= 6.7 Hz, CH,CH,0); 1.38 {d, 3H, J= 7 Hz, CH.CHS); and 1.78 (d, 3H, J= 6.8 Hz,
CHSCHN); lsC NMR 273,42 ( C=8); 156.14 (C=0); 69.83 (CHZO); 51.89 (CHSO}; 50.95
and 50.45 ( 2 CH); 17.34 and 17.18 ( ECHSCH); and 13.57 (CHSCHEO); mass spectrum

(CT) mfz 292 (M+4137 (8.4), 280 (M+29)7 [22.5) and 252 M.1)7 (j00).

Ethyl 5-(Z-phenyl~2-methoxvcarbamoil) ethylxanthate ZIc. Was prepared from methyl

o

N-T-phenyl-Z-iodoethylcarbamate 7c in 99% yield as a white solid. Recrystallized
from methanol; m.p., 120-1222. IR (nujel) 3340, 1690, 1525, 1265, 1120, 1055, 1040
735 and 700 cm” !,

"H NMR 7.34 (m, SH, C He); 5.44 (bs, 1H, NHCO,CH: 35 5.05 (m,

6
I, CHN); 4.68 (q, 2H, J= 7 Hz, CH,CH,0); 5.67 (s, 3H, CH;0); 3.60 (m, 2H, CH,S);
1.44 (t, 3H, J= 7 Hz, CHBCHEOJ; mass spectrum (EI) m/z 299 (MY (0.23), 225 (1.04),
208 (0,843, 191 (0.62), 177 (1060), 164 (98.2), 135 (19.6), 121 (34.4), 104 (16.2),
91 (22.9), 77 (16.0). Anal. calc. for €, H,;0-NS,: €, 52.2; H, 5.7; N, 4.7;

S, 21.4. Found: C, 52.4; H, 5.9:; N, 4.8; 5, 21.2.

Reactions of vic-carbamatealkanexanthates with aqueous NaOH . Cencral procedure

E. A mixture of vic-carbamatealkanexanthate g (4 mmol), sodium hydroxide (8 mmol]
and 50 ml of water, was stirred and refluxed for 1 hour. The solution was allowed
to cool to room temperature, neutralized with HCl (20%) and cxtracted with ethyl

acetate. The extracts were dried over Na,50, and concentrated to dryness at Te-

P

duced pressure. The white solid obtained was purified by reccrystalization,

Reactions of vic-iodcalkanecarbamates with KEX and sodium hvdroxide. General

A

procedure (C, A mixture of vic-iocdoalkanecarbamate 7 (2 mmol), KEX ( 4 mmol),
sodium hydroxide ( 1 mmol) and 50 ml of water was stirred and refluxed for 3
hours. The final soiution was allowed to reach room temperature, neutralized
with HC1 (20%) and extracted with ethyl acetate. The extracts wecre dried over
NaZSGL1 and concentrated to dryness at reduced pressure. The yellow oil obtained

was purified by t.1.c. (eluent: toluene/ethyl acetute: 7.5/0.5) or by recrysta-

llization.
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trans-4,5 -Dimethylthiazolidine-2-thione 3a. Was prepared by general procedure

B from ethyl S-threo-3-methoxycarbamoil-2-butylxanthate Za in quantitative yield.

Recrystallized from hexane , m.p. 100-1012 (lit.IO

-1 1

100.5-101.59). IR (nujol)

3165, 1470, 1385, 1300, 1280 1110 and 1015 cm H NMR 8.36 (bs, NHCO,CHg), 3.92

H,NH™ > Ty,en” H,c 3

= = R 3 = 7 ; P § J=
Ty cir JH,CH3‘ 6.6 Hz, CH.CHS); 1.46 (d, 3H, J= 6.7 Hz, CHyCHS); 1.40(d, 3if, J
13

0.9 Mz, CHSCHN); C NMR 189.7 { C=5); ©o.5 (CHN); 51.9 (CHS), 19.0 (CHBCHS];

(d quintet, 1H, J 1.2 Hz H3= 6.6 Hz, CH,CHNH); 3.67 (quintet, 1H,

18.4 [CH3CHN); mass spectrum (EIY m/z 149 (27), 147 (M (100), 86 (24), 61 (33),
55 (28). 3a was also obtained by general procedure C from methyl N-threo-3-iodo-
-2-butylcarbamate Jb in 74% yield as a pale yellow oil which cryvstallized on

standing,

cis-4,5-Dimethylthiazolidine-2-thione 3b. Was prepared by general procedure B

from ethyl S-erythro-3-methoxycarbamoil-2-butylxanthate 2h in 61% yicld as a white

solid. Recrystallized from hexane, m.p. 117-1192 (1it14 119.2-120,12). IR {nu-

1 1

jol) 3160, 1470, 1285, 1660, 1019 cm” H NMR 8.64 (bs, NHCO,CH,); 4.34 (d quin-

tet, 10, JH,NH= 1.0 Hz, JH,CU: JH,CH3= 6.7 Hz, CH;CHN) ; 3.94 {quintet, 1H, JH,CH=
- JH,CHS‘ 6.7 Hz, CHyCHS); 1.37 (d, 3H, J= 6.7 Hz, CH;CHS); 1.32 (d, 3H, J=6,7 Hz,
CH3CHN}; 13C NMR 200.6 (CzS); 62.2 (CHN),; 48.5 (CHS); 15.2 (CHKCHS]; and 14.0

(CHSCHN); mass spectrum (EI) m/z 1495 (93, 147 ODY (100), 86 (24.5), 61 (50.4),
55 (39.5); (CID m/z 188 (M+41)7 (5.00, 178 (3.3), 176 (Me20)7F {23.6), 150 (8.9,
148 (M+1) 7 (1007, éb was also prepared by general procedure C from methyl N-

-erythro-3-iodo-Z-butylcarbamate 7a in 64% yield as a pale vellow oil which was

purified by t.l.c.

4-Phenylthiazolidine-2-thione 3c. Was prepared by general procedure B from

ehtyl 8§ (Z-phenyl-2-methoxycarbamoil) ethylxanthatelgc in 51% vield as a white

solid. Recrystallized from ethanol-water, m.p. 187-189 (lit]2

i

1912), IR (nujol)

3140, 1495, 1255, 1052, 1040, 940, 755 and 690 cm™ TH NMR 7.60-7.30 (m, oI,

3 3

J= 8.2 Hz, “J=8.1 Hz, CHN); 3.86 (m, 1H, J

3

NHCO,CHy and C M), 5.32 (m, TH, gem™

= 11.2 Hz , °J= B.2 Hz, CH,S3; 3.52 (m, H, J .= 11.2 Hz, “J= 8.1 Hz, CH,S);

em
32 NMR (DMSO) 199.2 (C=S); aromatic ring; 139.8 (C-ipso}; 128.7 (C-ortho);
128.2 {C-meta); 1206.2 (C-para); 66.4 [(C-4) and 40.6 (C-5); mass spectrum m/z

197 (7.1), 196 (10.5), 195 (M) * (73.3), 148 (37.8), 135 (100}, 104 (27.7), 91
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(48.6) and 77 { 26.7). Anal. calc. for CgH

Found: C, 55.6; H, 4.7, N, 7.6, 5, 32.0.

oNS,i C, 55.4; H, 4.6; N, 7.2; §, 31.8.

5-Phenylthizzolidine-Z-thione J3d. Was prepared by general procedure C from methyl

N-1-phenyl-Z-iodoethylcarbamate 7c. The crude vellow oil obtained was solved in

7
CC14 and the white precipitate that appeared was filtered, recrystallized (CH;Cl,)
11

and characterized as gﬂ, m.p. 167-16892 (1lit 169-1702) (31% vield). IR

(nujol) 5160, 1520, 1475, 1300, 1050, 985, 775 and 710 em™'. 'H NMR 7.51 (bs, 1H,

e 3. _ 3
(Ho)s 5.20 (m, M, “J=7.87 Hz,
i PR S . ) )
1020 (m, T, Ty = 009 Mz, T 112 Hz, T3 787 Hz, CHRN)G 4002 (m, 1H, Jyogee
13,

C NMR 201.5 (C=5); aromatic ring:

NHCO,CHZ) ;3 7.47-7.28 (m, 5H, C.H J= 7.93 Hz, CHS);
J= 7.93 Hz, CH,N);
137.8 (C-ipso); 129.2 {(C-orthol; 128.8 (C-meta); 127.3 (C-para); 58.3 (C-4) and

54.2 (€-5); mass spectrum (EI) m/z 167(16.1%, 195 (M)T(100), 135 (67.7), 104 (58.13},
91 (67.5) and 77 (58.1). (CI) m/z 239 (M+293% (207, 196 (M«1)" (1003,

Reduction of vic-carbamatealkanexanthates with NaBH General procedure D. A

4

solution of vic-carbamatealkanexanthate 2 (8 mmcl) in 30 ml of dry THF was added

dropwise over a suspension of NaBH4 (16 mmol) in 20 ml of THF. The mixture was
stirred and refiuxed for 2 hours. The resulting suspension was hydrolized care-
fully with HCl (20%), neutralized with CO3K? {20%) and extracted with chloroform.

The extracts werc dried over Na,s0, and concentrated., The yellow oil cbtained

has two main components that were separated by t.l.c. (eluent : Ttoluene/ethyl

acetate: 1.5/0.5).

Reduction of ethyl S-threo-3 (methoxycarbamoil) Z-butylxanthate Za.The general

procedure I allowed the isolation of trans-4,5-dimethylthiazelidine-2-thione 3a
in a 12% yield and trans-4,5-dimethylthiazolidine-2Z-one 4a in a 17% yield. The
product 44 was obtained as a colorless oil.

1

trans-4,5-dimethylthiazolidin 2-one 4a. IR (film} 3320, 1680 cm” 1H NMR

6.69 (bs, 1H, NHCO,CH 3.54 (m, 2H, NCHCHS); 1.46 (d, 3H, J=5.9 Hz, CHCHS);

13

303
.31 (4, 3H, J= 5.5 Hz, CHSCHN); C NMR 174.9 ( C=D); 58.6 (CHN); 48.3 (CHS):
19.8 (CHSCHS) and 19.2 (CM3CHN}. mass spectrum (EI) m/z 133 (4.0), 132 (5.4),

131 oY (85.5), 116 (48.5), 88 (30.8), 61 (1007 and 55 (32.2).
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Reduction of ethyl S-erythro -3 (methoxycarbamoil)-Z-butylxanthate 2b. The general

procedure D allowed the isolation of cis-4,5-dimethylthlazolidine-2-thione 3b in
18% yield and cis-4,5-dimethylthiazolidine~2-one 7b in 25% yield. Compound 4b was

obtained as a white solid. Recrystallized from petroleum ether, m.p. 66-68¢.

cis-4,5-Dimethylthiazolidin 2-one 4b. IR (nujol) 3265, 1690 cn”'. 'H NMR 5.57

H,NH H,CH H,CH3=6‘6

= 6.5 Hz, CH.CHS); 1.37 (d, 3H, J
13

(bs, 1H, NHCO,CH;); 3.97 (d quintet, 1H, J = 0.8 Hz, J = 6.6 Hz, J

=J

Hz, CHSCHN); 3.90 {quintet, 1H, J
3

H,CH™ “H,CH,

3H, JH,CH3: 6.6 Hz, CH,CHN);

55.4 (CHNH); 45.0 (CHS); 16.0 (CHSCHS); and 15.0 (CHECHN). mass spectrum (EI)

H,CH

= 6.5 Hz, CHSCHSJ; 1.24 (d, C NMR 175.2 (C=0);

m/z 133 (5.63, 132 {i13.8), 131 (M) (100), 116 (65.6), 88 (24.4) and 61 (34.2).

Anal. calc. for CGH N5O: C, 45.80; H, 6.87; N, 10.068; S, 24.42, Found: C, 45.0;

91
, 6.88; N, 11.00; 8, 24.56.

’

H

Reduction of ethyl 5-{2Z-phenyl-Z-methoxycarbamoil) ethylxanthate 2Zc. The general

procedure D allowed the isolation of 4-phenylthiazolidine-2-thione 3¢ in 30% yield

and 4-phenylithiazoiidine-Z-one 4c in 50% yield. Compound 4c recrystallized from

CC1,, m.p. 155-1382 (1it'" 139-140.50).

4-Phenylthiazolidin 2-one 4¢ . IR {nujol) 3360, 1720, 1700, 1050, 770 and 015 cm_].

1

HONMR 7.40-7.50 (m, SH, CgHcd; 6.20 (bs, 1H, NMID; 4.97 (m, 1, J
3 3

H,NH= 0.9 HZ,

3 J= 7.4 Hz, CH,8); 3.32

J=8.3 Hz, “J= 7.4 Hz, CHNH}; 3.65 (m, 1H, J = 11.1 Hz,

gem
13

° C NMR 175.1 (CZ0); aromatic ring: 139.8

(m, 1H, J 1.1 Hz, *J= 8.3 Hz, CH,S);

gem”
(C-ipso}; 125.1 (C-ortho}; 128.7 (C-meta); 126.0 (C-para); 59,0 (C-4) and 52.2
(C-5).mass spectrum (E1) m/z 181 (2.6), 180 (&,2), 179 (MY (43.3), 135 (100},

105 (27.3), 104 (35.6), 91 (60.8) and 77 (44.8).

Dedicatory. We would like to dedicate this paper to the memory of the late
Prof. Dr. Juan Borges dcl Castillo.
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