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In connection with our continuing intereot in thiol eater and thiolactone 

chemistry ' and aa a reeult of recent reports concerning autitumor activity aasoc- 

ciated with certain &thiolactone derivatives, we have pursued new general aethodr 

for the preparation of this system. We now report the firet synthesis of bisaetal- 

ated derivative8 of thloacide (A) 3P4 and their utility as reagents in the forratio 

of a variety of new-or little known structural types includiug &hydrog thioacide, 

&chloroB-hydrow thioacida and &epoxy&hydroxy thioacids. A eimple, general 

approach to $ and C thiolactonee including M,B or Y eubstituted derivativee, o@- 

unsaturated l(-thiolactones and bicyclic _X-thiolactones hae been developed. 5 

/O= 
BHc=c 

\ 
l,a B-H 

SLi >R=cB3 

Addition (2-3 min) of thioacetic acid (a.10 mmol) in THF (5 ml) to two equiva- 

lents of lithium diisopropylamide in tetrahydrofurau (25 ml)-hexane (15 ml) at -78. 

followed by stirring at -78O for another 15 min cleanly gave the bie lithium salt 

(&). Dropwise addition (-5 min) of the carbonyl compound (10 mmol) in THF (5 ml) 

to this anion solution at -7SO followed by stirring ror an hour at -78. and then 

quenching by addition to ice cold 5% HCl, ether extraction and finally conceutratio 

of the dried ether extract gave the corresponding&hydroxy thioacid condensation 

products (2) in yields ranging from 80-95$ (table I). 

al method available for the eynthesis of the,bhydrory 

This provides the only gener 

thioacid agate& The proce- 
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Table I Svntheais of &hydroxs thioacids bs reaction of aldehvdee and ketones 

entry 

1 

with the his lithium salts of thioacetio acid or thiopropionio acid. 
carbonyl P-hydPO*y 

thioacid cmound thioacid (3) (a)(b) yield (%)(') a 

2 

3 

4 

6 

CE~coaH (2a) PhoHo PhyHoH200sH 2 so oil 

OH 

90 oil 

52 =Fi?~ ph2m- 3," 92 (82) 131-132 

OH 

2," PhOH=OHCxO PhcH=oB~cH2cOSH 3lj 85 oil 

(a)All of the solids gave C, H and S analytical data within 0.30 percent of the 
theoretical values. 

(b)The nmr and ir spectra are in agreement with the structures assigned to products 

$!DE$o%SP* 
!Phus in the case of zf the following data were obtained: NH2 

rS 7.32 (s 5H); 4.49 (8, la), 4.350 
quartei, J-15He, 2H), 2.30-1.00 (m, 8H); ir (KRr 3 

.20 @I), 3.10 afd 3.05 (Ah 
: 3440, 1675 cm- . 

(c)!Phe yield of product which is greater than 95% pure by nmr analysis is listed 
initially. This is followed by the yield of pure solids obtained after two or 

. three recrystallieations. 

dure has been applied to aromatic as well as aliphatic aldehydee and ketones. It 

can be extended to the preparation of thiopropionic acid bisanion (12) which has 

been used in a reaction with bensophenone to give 20methyl-3-hyclroxy-3,+diphenyl- 

thiopropionic acid (3~) in 89% yield. 

We have found that this condensation process may be carried out on carbonyl 

derivatives that contain other labile functional groups thus providing a convenient 

route to several new systems. For example, the previously unknown &chloro a-hydmq 

thioacid structural unit (38, table I) as well as the r-epoxy B-hydroxs thioacid (3_1) 

are obtained in high yield starting from the corresponding X-chloro or Fepoxg ke- 

tones. The ready availability of &chloroP-hydroxy thioacid derivatives has per- 

mitted the development of a method for the synthesis of thiolactones. This involves 

a twostep procedure beginning with thioacid bisanione ($)d Oc or &chloro ketones 
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Table II Synthesis of thiolactones by reaction of o( or &chloro ketones with 
the bis lithium salts of thioacetic acid or thiopropionic acid followed 
by refluxing in THP in the presence of one equivalent of triethylamine. 

entry thioacid 

1 9! 

2 %9 

3 % 

chloro ketone reflux (hrs) thiolactone (a) 

PhW2Cl 1.5 Ph0 5,' 
6 

Ph ” -u - fjja 

PhcCE2c1 

CI 
A 

1.5 

1.5 

4 2," U -0 6.5 

Cl 
L&S)=&(d) 

5 2,8 Phfi*291 7 Ph 

0 5 

Yield (%)(b) up 

90 (57) 9r, 

90 (52) 163-165 

70 (50) 87-91 

33 oil 

70 (65) 128-W 

(a)All of the solids gave C, H and S analytical data within 0.30 percent of the 
theoretical values. 

time of 2 bjps. 

(table II). Thus &chloro &hydrow thioacids prepared as described above from 5 

mm01 of oc-chloro ketone were dissolved (without purification) in anhydrous THF (25 

ml) end the solution wae then added dropwise (30 min) to triethylamine (5 mmol) in 

refluxing THB (75 ml). This was refluxed an additional 1.5-7 hrs (table II) before 

work up by addition to cold 5% HCl followed by ether extraction to give the desired 

&thiolactones (s-52) in yields ranging from 50-57% following purification by re- 

crystallization. The bicyclic &thiolactone (5s) was prepared from the adduct of 

(12) with 2-&l orocyclohexanone in 33% yield. It is interesting that &chloropro- 

piophenone reacts with (l,& at -78. to give a high yield of the carbonyl addition 

product. Products resulting from HCl elimination were not observed. The adduct 
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undergoes ayclisation with triethylamine to give &thiolactone (g which was isolat- 

ed in 65% overall yield. 6 

=\ l&DA, THF, -78* " OH ' Et3’ 
C=O + &ore _ 

ad 
'b-cab 

RN& fi 

- l?' 
2+0, HGl THF, reflux 

&l (2) &l 

Onthe other hand unsaturated thiolactones have been obtained by the following 

prolxdure. $-Ghl ore /3-hydroxy thioacid condensation product (z) (18.5 mmol) in DMF 

(25 ml) was dded dropwiee to a suspension of sodium hydride (20 mmol) in DMF (2G 

ml) at 25* at such a rate that th8 temperature rose to 6G". This addition period 

required lo-15 min after which the reaction was allowed to stir another 10 min be- 

fore addition to cold 5% HCl. Work up gave the 5H-thiophen-&one product (3 in 59% 

yield after recryetallication from chloroform-hexaue: 
7 

OH GH2- 
(2) Ph-A< 

NaH 
+ Phi 

DMF e 
(5) 

GH,Cl 

Thus it appears that aClarg8 variety of structural type6 may be syntheeised 

Using (i) in reaction8 with VENOUS aldehyd86 and k8tOn88. We are presently inveet- 
. 

igating Other poseibilitiee including the formation of thiolactone derivatives from 

Y-epolgr A-hydroxy thioacid addition products. 
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