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요 약. 키랄 보조제가 붙어 있는 3-acyl-4(S)-isopropyl-l, 3-thiazoildine-2-thione[4(S)-AITT] 
을 라세 미 아민 과 가아민 분해 반응을 시 켰 을때 광학활성 을 갖는 아미 드(S-excess) 와 아민 (R-excess) 
이 얻어지는 입체 선택적인 반응이 관찰되었다. 이와같은 입체 선택적인 반응은 macrocyclic diami
de, macrocyclic sperimidine alkaloid, peptide 합성에 이용될 수 있다. 가아민 분해 반응의 속도는 

아민의 입체적인 영항을 많이 받았고 반용이 종료점은 노란색의 소실로 쉽게 관찰되었다. 4(S)- 
AITT 는 4(S)-isopropylT, 3-thiaz시idine-2-thione 과 carboxylic acid 로부터 얻 었다.

ABSTRACT. A chiral recognition was observed in aminolysis of 3-acyl~4(S)-isopropyl-l, 3- 
thiazolidine-2-thione by racemic amine to give an optically active amide (S-excess) and amine 
(R-excess). This procedure can be applied to synthesis of macrocyclic diamide macrocyclic sperm
idine alkaloid, and peptide. The rate of this amin시ysis is remarkably affected by steric surroun
ding； completion of reaction can be easily judged by the disappearance of the original yellow color 
of 4(S)-AITT. These features of the aminolysis suggested a potential recognition racemic amines 
by a chiral 4(S)-AITT derivative. Thus 4(S)-AITT was synthesized from 4(S)-isopropyl-l, 3- 
thiazolidine-2-thione and carboxylic acids.

Introduction

In recent years, many useful new reactions 
using thiazolidine-2-thione have been exploit
ed. 1>2. We have also focused our interest on 
the exploitation of useful reactions utilizing the 
excellent leaving property of 2-thiocarbonyl- 
thiazolidino group. It reported previously a new 
method for amide preparation by the monitored 

aminolysis of 3-acyI-l, 3~thiazolidine-2-thiones 
(ATTs)3 and its application to the synthesis of 
macrocyclic spermidine alkaloid4. Also, ATTs 
could be used as a chiral auxiliary of a highly 
enantioselective aldol-type reaction forming 
various 0-hydroxy carbonyl compound5. During 
this research, We found some remarkable fea
tures in aminolysis of ATTs. (1) The end po
int of the reaction can be judged conveniently
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by the disappearance the original yellow color.
(2) ATTs can be used to detect weak intram
olecular five or six membered hydrogen bonding 
between an amino group and an imino group6.
(3) ATTs show a high chemoselectivity to am
ines. When an ATT was allowed to react with 
an amino alcohol, amino phenol or amino thiol, 
respectively, only the corresponding amide was 
obtained.7 (4) ATTs are fai시y stable in aque
ous solvents. These chemical aspects of ATTs 
seemed to be very useful for a new chiral rec
ognition in aminolysis. We report here in full 
details of the aminolysis of 4(S)-AITT with 
racemic amines.

Scheme 2

"yellow"

Result and Discussion

4(S)-isopropyl-l, 3-thiazol idine-2~thioneC4 (S) 
-IPTT] 2 was synthesized from L-valine8 (Sc
heme 1). 4(S)-AITT 4 was easily prepared by 
dehydration between carboxylic acid and 4(S)- 
IPTT under presence of dicyclohexylcarbodia
mide (DCC)9 (sometimes together with catalytic 
amount of 4-dimethylaminopyridine(DMAP)10) 
or by treatment of carboxylic acid chloride with 
sodium salt of 4 (S) -IPTT (Scheme 2).

Now, 4 (S)-AITT was found to be subject 
to aminolysis under very mild condition offering 
amide 6 in high yield. This reaction can be mo
nitored by disappearance yellow color of the 
starting material 4 {Scheme 3).

Aminolysis is done by the following proced
ure. A solution of amine 5(2mol equiv.) in 
CH2CI2 was added to a yellow solution of 4(S) 
-AITT (4(lmol equiv.) in the same solvent 
with stiring in N》After being stirred at room 
temperature until original yellow color of the 
soution disappeared, the reaction was quenched 
with 10% HC1 and then exracted with CH2CI2. 
A usual work up of CH2CI2 extract afforded an 
optically active amide 6 (S-excess). The aqu
eous layer on usual treatment gave the optically 
active amine 9 (R-excess).

Each example is summarized in Table 1. 
Calculation of ee% and determination of (S)- 
configuration for each amide 6 were done on

g頒 任耳彎

RlZXH \，，H - HzL허 + 너 10s

*s

6 5
(S-exess) (R-exess)

"colorless"
萨＜萨 in sequence rule

Scheme 3

Vol. 32, No. 6, 1988



590 鄭泰明•朴基勲

Table 1. Preparation of optically active amide 6 by aminolysis of 4(S)-AITT with racemic amines

4(S)-AITT 4 R2 amine 5 R3 reaction time amide 6 
cy (%) ee (%)

4a ch3 CO2CH3 3h 96 (S)54
4a CH2ph CO2CH3 20h 82 (S)17
4a CH(CH3)2 CO2CH3 8h 92 (S)38
4a CH2CH(CH3)2 CO2CH3 12h 83 (S)32
4c ch3 CO2CH3 72h 26 (S)13

CH*/。厂

C0aCH3

父 产財i

如3（如摂2八丫一（가!

co2ch3

g CH2CH(CH3) 2
CHgCH&K*!*

7 8 10

[a Ip = +13.4 |a)D= +42.5 〔a* +32.5

(c=1.20,CHC13) (c=1.20,CHClj) (c=1.46,CHC13)

顼 ch(ch3)2 
얘3 (CH W、서一H

co2ch3

ch3
R CHCH2CH3

源3©摄了、厂5 

co2ch3

8 絆 
◎◎ H \OiCH3

9 11 12

2比=+65.2 la b = +18.6 {afo = +34.5

(c=2.5O,CHCl )
(c=1.21,CHC13) (c=1.34,CHC13)

the basis of the specific rotations of the authe
ntic amides (7〜12), which were derived from 
optically inactive ATTs and the corresponding 
optiaclly pure amines.

Thus a significant chiral recognition was re
alized in aminolysis of 4(S)-AITT with race
mic amine； optically active amide was obtained 
in considera비e enantiomeric excess. It is rem
arkably interesting that only the (S)-configur
ation excess amide 6 were afforded in all the 
cases where we tried.' Thus, it is suggested 
that this new method can be useful for deter
mination of the absolute configuration of amino 
compounds.11

EXPERIMENTAL

Melting points were determined with a capi
llary method. Infrared spectra were run using 
KBr plates on a Hita사li 270-50 spectrophoto
meter. Optical rotations were measured on a 
DDr-69 Jena polarimeter. Mass spectra were 

recorded on a JMS-DX300 mass spectrometer. 
Proton NMR spectra were recorded on a Bruker 
AW-80MHz spectrometer in CDC13 solutions 
with Me4Si as internal standard. Extracts were 
dried over Na2SO4. Silca gel 60 (70-230mesh) 
was used for column chromatography. TLC was 
performed silica gel 0.250mm, 60F254 (Merk).

Preparation of 4(S)-isopropyl-l, 3-thiazolid- 
ene-2-thione 2. To a solution of valinol 1 
(3. 5g, 33.98mmol) in EtOH (20mZ) was added 
a carbon disulfide (5.2g, 68.4mmol) at 0°C. 
After the addition of KOH (4.0g, 71.3mmol) 
in water (1.5mZ), the mixture was refluxed 
overnight. Evaporation of solvent under reduced 
pressure gave an oily residue. Methylene chlo
ride (50m/) was added and the organic solution 
was washed with aqueous 20% HC1, dried over 

filtered, and concentrated to provide 
crude 2 as an orange-yellow oil. Column chro
matography on silicagel eluting with ethylace- 
tate-hexane (1 : 2) provided 3.17g (58%) of 
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pure 2 and 1.3g (23%) of pure 3. 4(S) -isopro- 
pyl-1, 3-thiazolidine -2- thiazolidine-2~thion 2.
Yellow needles, mp 64-66°C； C^]d~~47°(c= 
2.0, CHC13): 3250, 1490, and 1290cm-1； <5
0.91 (6H, d, J=6.4Hz), 1.9(1H, m), 3.4(2H, m), 
4.1(lH,m), 8.6(1H, bs); M+161.

4 (S) - isopropyl -1, 3-oxazolidine - 2 - thione 3. 
Yellow plate, mp 42-44°C; Md~16°(c=2. 4, 
CHC13); ymax. 3200, 1510, and 1270cm'1; TO. 87 
(3H, d, J=4.4Hz), 0.95 (3H, d, J=4.8Hz), 1.82 
(1H, m), 3.8 (1H, m), 4.5 (2H, m), 8.9 (1H, 
bs); M+ 145.

Typical preparation of 4(S)-IPTT amides 3. 
To suspension of 60% NaH(0.279g, 6.83mmol) 
in 3mZ of THF under nitrogen was added 4(S) 
-IPTT (1.0g, 6.in THF (3mZ) follo
wed by addition of lauroyl chloride (1.43g, 
6.52mm시). The reaction mixture was stirred 
at room temperature for 30min. 30% aqueous 
NaHSQ was added at 0°C, and reaction mix
ture was extracted with methylene chloride, 
dried over Na2SO4, filtered, and concentrated 
under reduced pressure. The oily residue was 
chromatographed on silica gel using methylene 
chloride-hexane (1 : 1) to provide 1.96g (92%) 
of 4b as a light yellow oil, which solified upon 
standing. Recrystallization from CHCI3—Et2O 
gave yellow needles.

Physical data of 4 (S) -IPTTamides. N-Decano- 
yl-4 (S) -isopropy 1-1, 3-thiazolidine-2~thione 4a. 
Yellow needles, mp 31~33°C； [a]D+302.5°(c~ 
1.34, CHCI3) ； ymax. 2950, 1710, and 1440cm"1; 
汉).82 (3H,d,J=3.6Hz), 0.91 (3H, d, J=3Hz), 
0.94(3H,m), 1.0-1.9(14H, m) ; 2.51 (1H, m), 
5.3(lH,m); M+315

N-Lauroyl-4 (S) -isopropyl-1, 3~thiazolidine- 2 
-thione 4b. Yellow needles, mp 43~45°C; 
"L+294. l°(c=1.20, CHC13) ； ymax. 2960, 
1710, and 1480cm-1; (50.81(3H, d, J=3.4Hz), 
0.90(3H, d, J=3Hz), 0.95(3H, m), 1.0~L 8 
(18H,m), m), 3・4(4H,m), 5.3(1H, 
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m)； M+343
3- (1-Naphthoyl) -4 (S) 一isopropy 12, 3-thiazoli- 

dine-2-thione 4c. Yellow needles, mp 179~ 
181 °C； S]d+223° (c=1. 20, CHC13); pmax.
3070, 1690, and IGOOcm"1; dl.2(6H,m), 2.6 
(1H, m), 3.5 (2H, m), 5.1 (1H, m), 7- 4~8・ 1 
(7H,m); M+315.

A typical of the aminolysis of 4(S)-AITT 4 
with amines12. A solution of (±) valine methyl 
ester (334mg, 2mmol) in methylene chloride 
(2mZ) was added to a yellow solution of 4a 
(343mg, lmmol) in the same s시vent (5mZ) 
with stirring in nitrogen. Afetr being stirred 
at room temperature until original yellow color 
of the medium vanished, The reaction was que
nched with 10% HC1 and then extracted with 
methylene chloride. The reaction mixture was 
concentrated under reduced pressure to give an 
oily residues, which was dissolved in a mini
mum amount of CHC13. The solution was passed 
through a short silica gel column impregenated 
with 10% AgNO3, and elution with CHC13 aff
orded N-lauroyl-valine methylester (294mg, 
92% yield).

Physical data for each amide. N-lauroyl-ala- 
nine methyl ester 7. Colorless needles, mp46 
~48°C; [aJD+13.8° (c=L20, CHC13) ； ymax. 
3350, 1750, and 1670 cm'1; <50.82 (3H, d, J= 
2.8Hz), 0.97 (3H, m), 1.05~2.15 (16H,m), 
3.6(lH,m), 3.65(3H,s), 4・5(2H,m), 6.05(lH, 
bs); M+285

N^Lauroyl-Phenylalanine methyester 8- Co
lorless needles, mp 59~61°C； ["d+42. 5°(c 
= 1.2O,CHC13)； pmax. 3340, 3070, 1750, and 
1660cm-1; W. 8〜2.2 (23H, m), 3. 86(3H, s), 

m), 4.8(2H,m), 5.96(1H, bs), 6.95〜 
7.17 (5H, m) ; M+361

N-Lauroyl Valine methylester 9. Colorless 
needles, mp50~52°C； [czJd+65. 2° (c=2.50, 
CHCI3) ； 3350, 1750, and 1670cm-1；以).83
(6H,m), 1.0~1.8 (22H, m), 3.65 (3H,s), 3.8
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(lH,m), 4.8(2H,m), 6.2 (1H, bs) ； M+313
N-Lauryl leucine methyleseter 10. Colorless 

needles, mp 54~56°C； [alo+32. 5° (C=l. 46, 
CHC13) ； ymax. 3300, 1760, and 1640 cm'1； 50.8 
〜LI (12H, m), 3.86 (3H, 5), 3.9(1H, m), 4.72 
(2H,用)，6.17(1H, bs); M+327

N-Naphtonyl alanine methyl ester 12. Color
less needles, m. p 164° C； [a]z>+34.5° (c= 
1.34, CHCI3) ； 3350, 3070, and cm-1；

汉).91 (3H, m), 3.92 (3H, m), 5.93 (1H, bs\ 

7. 4〜8.2 (7H, m)； M+257

인용문헌

1. K. Hirai and Y. Kishida, J. Synth. Org. Chem. 

{Japan), 32, 20 (1974).
2. K. C. Nicolaou, Tetrahedron, 33, 683 (1977).
3. Y. Nagao, K. Seno, K. Kawabata and E. Fu

4.

5.

6.
7.

8.

10.

12.

841 (1980).
Fujita, Tetrahed-

Miller, J. Org,L. Liu and M. 
2201-2206 (1987). 

Pure Appl. Chem, 53, 1141 (1981).
K. Seno, S. Takao, and E. Fujita,

jita, Tetrahedron Letter, 21, 
Y. Nagao, K. Seno, and E.
ron Lett., 21, 4931 (1980).
C. Hsiao,
Chem. 52,
E. Fujita,
Y. Nagao,
Chem. Pharm. Bull., 32, 2687 (1984).
T. -M. Jeong and K-H. Park, J. of Gyeongsang 
Nat. Uni。, 26(1), 19-25 (1987).
Y. Nagao, T. Miyasak, and E. Fujita, J. Ch
em. Soc. Perkin Trans. It 2439 (1984).
Y. Nagao, T. Inoue and E. Fujita, Tetrahe
dron., 40, 8, 1215 (1984).

Y. Nagao, M. Yagi, T. 
Tetrahedron Letters, 23,
Y. Nagao, M. Yagi, T. 
Tetrahedron Letters, 23,

Ikeda, and E. Fujita, 
2,205, (1982).
Ikede, and E. Fujita, 
2, 201-204 (1982).

Journal of the Korean Chemical Society


