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－共立薬科大学
Annu. Rep.Kyoritsu 

Coll. Pharm. 

Studies on Thiazoline Derivatives (XV) 

Reactions of 2-Phenyl and 2-Methylamino-2-thiazolines 

with Methyl and Phenylisothiocyanates 

YUICHI YAMAMOTO, REIKO YODA, and KYOKO KOGUCHI 

山本有一，与田玲子，小口敬子

(Re_ceived September 30, 1978) 

Summary 

As a secondary amine, 2-methylamino-2-thiazoline (lb) or 2-phenylamino-2-

thiazoline (le) reacted with methyJisothiocyanate (2b) or phenylisothiocyanate 

(2c), as shown in Scheme I, regardless of R, R'=alkyl or aryl to give 3－〔N-methyl-

(or phenyl)thiocarbamoylト2-methyl(or phenyl)iminothiazolidine (3c, d, e), 

but not the compound (4). There was no thermal rearrangement of (3) to (4). 

The authors1) reported previously that 2-amino-2-thiazoline (la) reacted with methyl-

isothiocyanate (2a) under 40°C to give 3-(N-methylthiocarbamoyl)-2-iminothiazolidine 

(3a) which isomerized to thermodynamically more stable 2-(N-methylthiocarbamoyl)-

amino-2-thiazoline ( 4a). 

It was reported that the reaction of (la) with phenylisothiocyanate (2b) gave 3-(N-

pheny lthiocarbamoyl）一2-iminothiazolidine(3c) under 50°C and (3c) thermally isomer-

ized to 2-(N-phenylthiocarbamoyl)amino-2-thiazoline (4c).2) Later it was confirmed 

that only (4c) was obtained regardless of the reaction temperature.3> 

The authorsの reportedearlier that a secondary amine, 2-methylamino-2-thiazoline 

(lb), reacted with (2a) to give only 3-(N-methylthiocarbamoyl）ー2-methyliminothiazoline 

(3b), but not the isomeric 2ー（N-methylthiocarbamoyl) methy lamino-2-thiazoline ( 4b) 

and that there was no thermal isomer包ationof (3b) to (4b). 

This report has clarified the reaction between the secondary amines (lb, c) and phe-

nylisothiocyanate (2b). It was reported that the reaction between (lc) and (2b) gave 

2ー（N-phenylthiocarbamoyl)phenylamino-2-thiazoline (4c),0> however, we have shown 

1) Y. Yamamoto and R. Yoda, Annual Report Kyoritsu Pharm. College., 18, 53 (1973); C.A., Bl, 

136039Z (197 4) 

2) E. Fromm and Kapeller-Alder, Ann. Chem., 467, 259 (1928) 

3) D.L. Klayman, J.J. Maul and George W.A. Milne, J. Hetero. Chem., 5, 520 (1968) 

4) Y. Yamamoto, R. Yoda and M. Matsumura, Chem. Pharm. Bull. (Tokyo) 23, 2134 (1975) 

5) E. Cherbuliez, Br. Baehler, S. Jaccard, H. Jindra, G. Weber, G. Wyss and J. Rabinowitz, Hel. 

Chem. Acta., 49, 807 (1966) 
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from NMR and chemical data that the product was 3-(N-phenylthiocarbamoyl)一2-ph・田

enyliminothiazolidine (3e). 

As shown in Table I, the difference of pKa values for 2-amino-2-thiazoline (la) and 

its secondary amine (lb) are larger than those of thiazole amines. The basicity of 

(la) and (lb) are similar and a steric effect of N司 methylgroup in (lb) may be consi-

dered for the reaction. On the other hand, the aromatic secondary amine (lc) has a 

smaller pKa value than (la, b) and is less basic, therefore, the nucleophillic activity 

of (lc) with (2a, b) is weaker than that of (la, b) and a steric hindrance of phenyl 

group may be considered. 

The reaction of (lc) with (2a) should provide either (3d) or its isomer (4d). Equi-

molar amounts (8. 4 mmol) of (lc) and (2a) were refluxed for 2 hr. in dry toluene to 

give a yellow oily residue after evaporating the solvent which crystallized on cooling, 

m.p. 118-121 ° (crude). Recrystallization (EtOH) gave (3d), m.p. 123-124°. As shown in 

Table II, Rf value (TLC) of (3a) is larger than (4a) and (4c), and is close to the 

known (3a) and (3b). 

As shown in Table ill, NMR data of (3d) indicated a chemical shift of 4. 82 ppm 

(t, J =7. OHz, 2H) for N-CH2, showing a lower field shift of o. 87 ppm than that of 

(lc). The authors0,6) already pointed out that a low field shift of O. 80-0. 90 ppm for 

-N-CH2 at the position of 4 in the thiazolidine when an electron-withdrawing group 

such as thiocarbamoyl is attached at 3-N of 2-thiazoline. Therefore, (3d) seems to 

belong to the structure (3). 

6) Y. Yamamoto, R. Yoda and S. Kouda, Annual Report Kyoritsu Pharm. College, 18, 46(1973); 

C. A., 81, 120524t (1974) 
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Table I pKa Values of (la, b, c) and related compounds 

structure 
temperature 

pKa solvent （。C)

( 1 a) 日H、；N1ー巴5「_.) 8,67土 0.03 H20 24 

( 1 b) CH~N主〕
8,66土 0,03 H20 24 

( 1 c）臥H/N-tつ一 7. 208' 

ヒ〕 2, 5n H20 20-25 

ちN上〕
5, 407) 
5,75士 0.02 H20 26 

ゴ
N
J
 

5, 817) 
5,75士 0.02 H20 24 

11.T JCH 
CH ・,i I 

》Nよ s.JJ
H 

5,90土 0,03 H20 23 

7) M. Nagano, J. Tobitsuka, T. Matsui and K. Oyamada; Chem. Pharm. Bull. (Tokyo), 20, 2618 
(1972) 

8) H.Najer et al.; C.R. Acad. Sc. paris, t 260 (1965) 4343 

When (3d) is refluxed in 15% H2S04, it gave colorless crystals of m.p. 137° (EtOH). 

Its IR spectra showed a sharp strong band at 1700cm-1 and was identified as 3-(N-

methylthiocarbamoyl)thiazolidine-2-one (5d)2) from IR and mixed m.p・. Therefore, 

the structure of (3d) was established to be 3-(N-methylthiocarbamoyl)-2-phenylimino-

thiazolidine. 

The reaction of 2-methylamino-2-thiazoline (lb) with phenylisothiocyanate (2c) 

may give 3ー（N-phenyI thiocarbamoy 1）ー2-methyliminothiazolidine (3c). An equimolar 

(lb) and (2c) reacted to give crystals (3) with m.p. 70-71 ° (EtOH). The Rf value 
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Table ill NMR Spectral Data by JNM-NH 100 (lOOMHz) 

Com pd. N-CH2 CH2-S =N-CHs N-CHa NH 

CH~N，、2C中NH人3s,t 
4.65 3.14 3.14 14.16 

3b H2 t, J=7. 0 Hz t, J=7.0 Hz s, 3 H s, 1 H 
H H2 

2H 2H 

CH3、ιoNls, 
4.82 3.10 3. 18 11,98 

3d 正N’~~： t, J=7.0 Hz t, 1=7.0 Hz d, J=5. O Hz s, 1 H 

2H 2H 3H 

…臼町町r、〉河~w，～Cs 目u． C甲Hよへas ...... 〆CH 

4.82 3.14 3.14 14.16 

3c t, J=7.0 Hz t, 1=7. 0 Hz s, 3 H s 

2H 2H 

~ 日N：..~，。N目Mム「s,t~：
3.10 13.80 

3e t, J=7.0Hz t, 1=7. 0 Hz 

2H 2H 

4c C入J、H4に8~； I 

3.47 3.23 9.22 

H/ i ロ1 ロ1 10.32 

The NMR Spectral data were measured at room temperature in CDCia・
Chemical shifts are expressed in o (ppm) with TMS as internal standard. 

(TLC) is similar to (3d). NMR data showed a chemical shift of 4. 82 ppm (t, J =7. O 

Hz, 2H) for N-CH2 which was same position with (3d) suggesting the structure (3). 

The hydrolysis of (3c) in 15% H2S04 gave (lb) by elimination (2b). (2b) showed a 

characteristic νN=c=s absorption at 2130 cm-1 (IR) and (lb) was identified by IR and 

as its p1crate. 

E. Cherbuliez et al.5> heated (lc) and (2b) at 120°C for 2 hr. without solvent and the 

resulting crystals were recrystallized (MeOH), m.p. 112-113° and assigned as 2-(N-

phenylthiocarbamoy 1) phenylamino-2-thiazoline ( 4c). 

The authors refluxed equimolar quantities of (le) and (2b) in toluene the resulting 

product was recrystallized from EtOH to give colorless needles (3e), m.p. 116-117°. 

The product obtained by Cherbuliez's method gave an identical (3e) of m.p. 116-117° 

(EtOH). The Rf value (TLC) of the product (3e) is similar to those of (3c) and (3d) 

and the NMR data showed a chemical shift of 4. 85 ppm (t, J =7. oHz, 2H) which is 
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UV Absorption Spectra of (3b), t3c), (3d), (3e) and (4a) in propanoト2for 

Spectroscopy (MERCK) 

No.23 (1978) 

Fig. I 
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to those of (3c) and (3d). The elemental analysis agreed with C16H1r;N8S2 and 

the IR spectra showed l,)c=N and ν〈二） absorptions at 1593 (s) and 1570 cm-1 (s). 

The C=N absorption shifted to lower frequency due to the conjugation with phenyl 

group. As shown in Fig, I, UV absorption curves of (3c) and (3b) are similar. The 

273 nm （ε＝18300) band of (3d) corresponds with 270 nm (18300) of (3e). (3c), (3e) 

and (4a) all having N-phenylthiocarbamoyl group have an absorption at 300 nm. The 

absorption curve of (3e) is very different from that of (4a). As shown in Scheme I, 

(3e) was obtained from 1 mole of 1-amino-2-bromoethane (7) and 2 moles of (2b). 

As shown in Table IV, Mass spectral data indicated that the fragmentation of known 

(4c) and (3e) are quite different. (4c) showed M+ at m/e 237 (74.12%), 

C=S〕t at m/e 137 (base) and 〔C6Hr;〕＋ at m/e 77 (44. 496). 

On the other hand, (3e) showed no M+ at m/e 313, but showed 〔M＋ー〈二）－N=C=

S〕atm/e 177 (91. 496），〔〈二）－N=C=S〕tat m/e 135 (base) and 〔CaHr;)+at m/e 77 

(base). 

（〈ミ』N口

-43-

close 



Table IV Mass Spectral Data m/e (Relative Intensity ：労）

Com pd. 

CH, ！~、［s「J 3b 
'N,... 
H,... 

3d 
、N’CH, ~、Nんー「H,... 

3c 缶H入）；：ム－.,s) 
H3 

3e 
~/" 、＂~：N、ぐ〕

4c ふNよ~J：；〕
， ．  

H’ H 

M+ 

189 

(84) 

251 

(70.93) 

251 

(8.8) 

237 

(74,1) 

M+-SH 

156 

(1.1) 

204 

(8.1) 

M+-RN=C=S 

116 

(base) 

178 

(50) 

116 

(60.3) 

177 

(91. 4) 

102 

(33.8) 

115 

(88) 

177 

(base) 

115 

(base) 

101 

(10. 6) 

No.23 (1978) 

RN=C=S 

73 

(18) 

73 

(23,58) 

135 

(61. 0) 

135 

(base) 

135 

(base) 

When (3e) was hydrolyzed with 15% H2S04, it gave the products shown in Scheme 

IT. As was the case for the hydrolysis of (3c) the liberation of (2b) took place quick-

ly and (lc) was obtained as crystals when the aqueous layer was neutralized. The 

hydrolysis product aniline was detected by a color reaction. (2b) was identified with 

IR and (lc) was confirmed with IR and mixed m.p .. 

Conclusion 

As for the reaction between (1) and (2), 2-amino-2-thiazoline (la) as a primary 

amine (R=H) reacted with alkylisothiocyanate (2a) to give an unstable product (3a) 

which isomer包edto (4a) upon heating. However, (la) with arylisothiocyanate (2b) 

gave only stable (4c). 

2幽．． 

(R'=alkyl or aryl) to give only (3) which did not isomerize upon heating. 

2-phenylamino-2-thiazoline (le) as an aromatic secondary amine (R=C6H11) reacted 

with (2) (R'=alkyl or aryl) to give only (3d) or (3e). 
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CH；、ノ川＂1、正M 己＋ 

( 3 d) 
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15% H2 SO. 
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十一d
s－円
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A
小

町
reflux 

。日s.J. ＠~！：；コ十＠－NH2
, H’ 

3e 

b
 

u

山。＋ + @-NH~NH-@ 

( 6 ) 

Scheme II 

Experimental 

Infrared spectra were obtained a Hitachi EPトG3spectrometer, ultraviolet spectra 

with a Shimadzu 200-S automatic recording spectrometer, nuclear magnetic resonance 

spectra with a Nihon Denshi TMS-OSG (70eV) and high ma邸 resolutionspectra with 

a Nihon Denshi JMS 01 SG-2 HI-resolution massspectrometer. 

Typical experimental procedure is illustrated below ; 

3-(N-phenylthiocarbamoyl)-2-phenyliminothiazolidine (3e) 

route A A toluene solution (30 ml) of 2-phenylamino-2-thiazoline (1 g, O. 0056 mol) 

and phenylisothiocyanate (1. 52 g, O. 0112 mol) was refluxed for 2 hr. The toluene solu 

tion was evaporated to give crude (3e), which was recrystallized from ethanol to af-

ford pure (3e). 

route B To a mixture of cold 33% aq. KOH (100 ml) and benzene (100 ml) was 

added bromoethylamine・HBr (33. 2 g) with stirring. The benzene layer was separated 

and the aqueous layer was extracted with benzene (50 ml×2). To the combined ben-

zene solution was added dropwise phenylthiocyanate (16 g) under ice-cooling, and then 

the mixture was refluxed for 2 hr. A viscous oily layer produced during the reaction 

was separated from the benzene layer and the benzene layer was extracted with H20. 

The aqueous layer was treated with conc. KOH (33%) to give white crystalline 2・・mph-

F
D
 

aaz 
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enylamino-2-thiazoline (le). The benzene layer evaporated in vacuo to leave a white 

solid (3e), which was recrystalhzed from methanol to afford pure (3e). 

Hydrolysis of (3) 

An aqueous HCl solution (15%, 20 ml) of (2a) was heated at about 110°. Just disso-

lving (3) in an aq. HCl solution, the oily substance was separated, and after being 

kept at room temperature for several hr. The solution was extracted with CHC13. The 

CHC13 layer was dryed over MgS04, and was evaporated to give oil (2b). The aque-

ous layer was treated with an aqueous NaHC03 to afford (le, o. 25 g). 
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