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Studies on The Thiazolidine Derivatives [IX]
Synthesis of 3-Thiocarbamoyl-2-iminothiazolidine, 3-Thiocarbamoyl-2-
oxothiazolidine, 2-(Alkylthiocarbamoylimino)-3-methylthiazolidines

YuicHr YamamoTo, REko Yopa, Satoko Koupa

(Received September 29, 1973)

As shown in Chart I, when Dithiobiuret [I] was treated in ab. ethanol with one
equivalent of 1,2-Dibromoethane [II], condensation product was obtained for which
five possible structures [ITI]—[VII] might be conceivable. However, this condensa-
tion product was thought to be structure [III] or [IV] by Elemental analysis, Mass
spectrum (MS), Infrared spectrum (IR) and no chelate formation with Cu*+ion. The
same reaction in H,O gave another main product having a sharp absorption band
around 1680 cm™! indicative carbonyl group in IR (KBr-disk).

It is suggested that the latter product originate from the hydrolysis of 3-Car-
bamoyl-2-iminothiazolidine [III], because acid hydrolysis of the former product lead
to the formation of carbonyl compound [VIII]. The identity of the product is con-
firmed by Elemental analysis, Urtraviolet absorption spectrum (UV), MS and IR.

On the other hand, NMR spectra (DMSO-d;) showed A, X, triplet-triplet pattern
at first due to two methylenes between the nitrogen and the sulfur atoms. They
changed into the group of new signals centered at about § 3.74 with time.

[III] heated in H,O about 1 hr or in benzene about several hours was decomposed
2-Amino-2-thiazoline and H.SCN, these were comfirmed by IR and its picrate. Now
structure of [IIT] and [VIII] were decided by the above reaction.

As another samples, reaction of 3-Methyl-2-iminothiazolidine [IX] with Alkyl
isothiocyanate [Xa—c] performed to synthesize 2-(Alkylthiocarbamoylimino)-3-
methylthiazolidines having 2-Alkylthiocarbamoyl radical in 2-iminothiazolidine ring
as shown in Chart [III].

Dithiobiuret [I] & Y& » 1, 2-Dibromoethane (II] %#4@/K= % /) — A THIESIE L7
R, (D & (I 23M4ESORIELTEIL, 2 X480 R(bKFEMYSBBEAR T2 KL, 4F
A CHN,S,, 45F& 161.252 L 7cp Chartl R L7z (ID~{VIL) oEE0be5HnE 2 S

Mo, FL1480 (D EHLC 2480 (D) RRIEL T4 B8O BALKERL BB LK
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AR B ONh D &L TR, FFR GHN,S,, #T& 187.288 o {b&HLich, TR
i, Mass spectrum (MS), #HAHERIINA2 b (IR), BABRIRA<27 + 1 (UV) i
Lo THFIHRZETHS.
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Chart 1

(D) & (D %EK=2%7 — A %EEE UTMBRARRE —RBERB T, BE R KEBIEY
R, BREEE S T 5 L BBRAOKRENEBLRE. RvE v D EART S E m.p. 115~116°C
DRfEERE LS. COEHOTRSIEL CHNS, e—%3T5. MS Z3EHcLEns
FA4 A4 v —2% mlelbl i3, IR 13 3450~3375cm™ = NH ﬁi‘mﬁ 1600 cm~! 5301z
C=N ffEL# % Hbn 3 broad 7@\ RIR&RT.

LD LS BRIEEGFHER LOGFELL ZOLEWE (HID~[VII) DWThrThA,
(VD & [(VII) i3 #%EE2 L, BTlhXs NMR A2 A DF— 2T X 5T, FOHEE
MRS S D
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—75 (IV] @ X 51 heterocyclic ring @ 2 fizic. thioureido ¥ &4 LS 0b&Mi,
AL A vEF V- MEEWMEERLER, 7 r e hl ARHEINDZ EVEDBR TS0
m.p. 115~116°C D (b5 EE LI DT (IV) DORJREMIIA L. Lich o CTalgEMIE (111D
E VI ERESh2EZE2bN%2, (D& (D ORINTEL T, 14 v DRI T 5K
HrbFEZT (V] ofg ) REETZZ EEFELTL .

MS ¢ m/e102 o base ionpeak (X, Z+F A + v M* X v McLafferty #f7ic & -, H-
NCS %[ L7 (M*'—59] Fragment 2%z Hh, HMNBEDOKX L m/e60 (95%) » peak
X, D.L. Klayman® oO##iC %% thiazolidine Id ring scisson = X 2 L HE/: frag-
mentation ZH#HEI LS.

S + o+
il

€< -H:NCS N .
H_ / N —— ._9 ringscisson CHe:—CHa
e (%sj s Ns!
N +
N

Ml 161 7/ 102 m/e 60

—77 (D & (D %BEYE 2 TKBERFPTRIEI®D L, RO 2EDLEHBLRS.
HRMET BT O/ERXFPRLTCAY T ey LIV EHERTDE Cu 4+ Vi X3 2ARIE
R e m.p.173°C %18 5. FR A FHT 5 L REA m.p. 104~112°C oERLR B LR 5.
BEI_vE VI DEERTSE mp.115~116°C t 7 b, EERE, IR, UV i1 b, =%
7 = NEETOARY (ID ERE S hic.

BiZ » m.p.173°C ofe&iit, TELHHEX CHN,OS, &% v, MS X m/el62 \o4F
4 4 v peak M* % base ion peak * LTh %2 %. #icEE M'—H-NCS] :+#z256h3
fragment % m/e 103 [z 5.z, thiazolidine B ring scission iz k % & # 2 b 5 fragment
% mje 60 iz base ion peak ¢ LC/RLTW3%. IR % 1680cm™ 1= C=0 fHfrE 125N
% sharp strong band % %7435, UV (X 243.6my » 276.0my ZHRKBINARL
m.p. 1156~116°C D&% X b 2= red shift Z LT\ 5. LIEX b ZDf{e&iiE, Tid Chart
213 X 51 m.p. 116~116°C D L&D 282D 4 3 7 FA KB T BEEA R Ui Bk
KRR X b kI (VIII EF 2 SHh, EREA 17 RoMKe X IGK X b T3
53DEEZBND.

EBE m.p.115~116°C D {b&4y (I 2 &K BALKERE & 5 KB TMBENTH LR 2
A Y e =Y 0ERESTSE mp.173°C L s, IR 121680 em ™ iz 77 strong
sharp band %4 U, Widhfd (VI & —33%. UV, BB X v (VIID EEEX
Wi, (I & (I o KBRS TONIETIE, ¥4 3-Thiocarbamoyl-2-iminothiazolidine (III)
DER L, 1 372 EOMKSET X » T 3-Thiocarbamoyl-2-oxothiazolidine [VIII) a4
BLicdtEL2bhb.

m.p. 115~116°C DAL FH 2 WK v £ Vv CHREER T2 &, < vE VY REDHRYE %
B3, A X Rt T 5. coksY XILD @S TRBMET, KERISE RS X
be X VIEOEERISEETHD, IR (Nujol) 2 2100cm™ ffitic SCN O F:RINGE & R
3. —J5 m.p. 115~116°C (k&4 Kiz suspend, 7% %2 inif 78~85°C -« 1 Wpffnz3 2
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(I + (II)

Hz 0
RefluX H

- N
ah. benzene HEN—U\;I

N Reflux H.SCN (XT)
mp. 115 ~116°C Thr

N
M2 0 HzN—lL—Sj H.S CN

78~ 85°C
1hr
Chart 2

LIERISEERERT 3. RINKBRIERE ST X 226RIEBETH D, i Picrate %
BT R, =& —AxLERES m.p. 247~8C %R L, IR Buiiii: 2-Amino-2-thiazo-
line » Picrate OWRILEEE L 5220 —FKF 5. Lt~ T (XII) 1k Chart 2 iwRt X 510~
vEvhTiET 5z szt b (III) o thiocarbamoyl #:723B8Z41, 2-Amino-2-thiazoline
DF+ 7 VEBRIEE o> THH L, BEDOBRVGAKBRF TIIIMBT X » TELHITHHM, 54 v
TYBEE T DIERT A L b o,

(III1 » 60 MHz NMR =27 b+ (DMSO-d,) Tit, BEBEHBETZ2HED 2 F L 1T A,
X, pattern * LTHRILL, 04.53 & 63.20 ic triplet (J=7.0Hz) #i17%, HECRELT
L, 2{@D triplet DL DOWA & RKT, FHioic 3.74 ppm i .0 % > multiplet 34
C, #16EfE#icix, triplet 13744: L, multiplet OMENRE L v, chiexint oLt
BEoZ ik (ID-XID] 23EFE2 532520 L T H FTREFPTH 5.

(VIIID » 60 MHz & NMR =<7 + v ((CD;),CO) Tix, BET% 2@ D 2+ L vit (111
ERMTL, AX, pattern & LT 04.65 & d3.40 iz triplet (J=7.0Hz) #75x UERT(LIX
\». 02.85 @ singlet (2H) iz D,O @Hnic X bk T2z2 L5 NH, ThaZ ENWTEIh
7z.
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—7J5 thiazolidine ® 2 {zD%EFE (FH}) LT thiocarbamoyl EDFEE L& E L
¢, Chart 3 it/r3 /T 3-Methyl-2-iminothiazolidine (IX])®» L Alkylisothiocyanate
(X) 75 2-(Alkylthiocarbamoylimino)-3-methylthiazolidine (XI) # & L 7.

—N
CHj3 )\j + R NCS benzene __]
HNZ5 4~ 4.5hr C )\S
(TX) (X) Re Flux R\N/ ~N
(XT7)
(Xa) R=CHs (XIa) R =CHs
(Xb) R=CoHs (XIb) R= Csz
(Xc) R=&H2>CH (X¢) R= CH SCH
Chart 3

(XID o IR iz 1560 cm™ f1ific C=N [BEOEmWRINAZ T L, UV © A2A 13 271 mp &
205 my SEACHB. MS 2 (XIa~c] WwIFhd, 5+FA4 4+ v~ peak M 21 base ion peak kx
0, M" 5 RNH 2\t LictZ 2 bh% mleldd WiED kX peak MREEIh 5.
(M*—RNH) o fragmentation (% alkylthiocarbamoyl FHEAEDEEE & 7o T %Y. [Xla]
» 100 MHz NMR =z~ 7 + 2 (CDCl,) X NCH, 3.60 (t, 2H, J=7.0Hz), —7% 63.20
~3.08 © range 2o N-CH, o 751}t SCH, v 7+ s overlap 52, EE
HER L8O T e b VICHYSTHE AL THSB. NHCH; 1% 63.14 (d, 3H, J=5.0
Hz), >NCH, % 63.04 (s, 3H), NHCH; i% 66.88 (mb., 1H) %/x3. D,O ¥Himzx b
06.88 » NHCH; » medium broad band {44 L, 03.14 © doublet % singlet =% {k
3250 NHCH; » H » CH; © coupling 2337iFX 5.

L& (IX) © 100 MHz NMR =~<7 +t (CDCly) 2 NCH, ix 03.58 (t), SCH,
116315 () thbv, 40 271 D chemical shift X 2701 3 7 iz methylthiocar-
bamoyl HENBHR L TLFHEAEELLicw. 3o YNCH; 1k 62.91 (s) © (XIa) x» 0.13
ppm EigEc shift 5.

(IIIJ X0t (VIII) @k 5iz thiocarbamoyl ENBAROEEICES L E2 b o{bs
# > NCH, (4 1) © chemical shift 1 4.5ppm [ LTHD, BHORFCLESL LIILEY
(XIa) Cit 3.60 ppm &7z T3, Zhicfi#E Lz NMR © 7 — 22 onWCikB#EL & 7
— 2Ll FLDTHRETS.

NMR A7 P VB L T ERE B ORI EERFERE L EH T2, T, TERS
¥, MS, NMR A7 + v O—#%ME I NicZ 3P R R EPIEE O MO 21T 73
T5.

RROE

R X A8Ex IR Bardist oYX Eit EPLI-S 2, KBr disk, UV: Hy B H5%
YEXES EPS-3T #, =i Merk # UV H Isopropylalcohol, Refrence dist. H,0O,
MS: HABTF TMSOSG #! 70e/v, NMR: Varian-A-60-D (60 MHz) or HABEF JNM-
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NH-100 (100 MHz) A#piE#Eyy TMS T = ebiiz.

3-Thiocarbamoyl-2-iminothiazolidine (III)

(IJ 4g (0.0296 mole) in EtOH 40 ml iz [IIJ 8.3 g (0.0441 mole) in EtOH 4 ml #/nx
80°C T 6.5hr |Wepmansk, —®RikE, EtOH H%, BEWE KT L 1LT, ff NaHCO,
soln. THFIE, W5IFHR, WEAHEBETILIC 15% H,SO, aq.soln. iw&n L, 7% NH,
aq.soln. THfIfER%ZFE L Benzene 2 LH R, AR 0.5g 285, m.p. 115~6°C,
WA A VX BF v— PEEKIE (=), Anal. Caled. C;H,N,S, M.W. 161 252: C, 29.79;
H, 4.38; N, 26.06, Found: C, 29.93; H, 4.23; N, 25.42, IR ¥, cm™~!: 3450, 3375, 3100,
1595, UV 2124 mpy (¢): 233.0 (7591), 270.0 (14016), MS m/e: 161 (M*) (95%), 102 (M*

CH
—HNCS) (base ion peak), 60 (s+(éH2) (95%), H,SO, ¥ m.p. 168°C (From EtOH), Pic-

rate m.p. 225~235°C (EtOH) 2

3-Thiocarbamoyl-2-oxothiazolidine [VIII]

(1) 2.7 g (0.02 mole) in H,0 75 ml iz (II) 3.75 g (0.02 mole) in H,0 6ml jn%, 5.5hr
YR, —WHRES, BLRPR, IPA »58&RS, m.p.173°C (VIII) % 0.3g 825, 1
AL HF v — P EERIS (—) RUSFRICEF NaHCO; aq.soln. THIT 2 & K EMKH
95 mg (m.p.104~112°C) %14 %. Benzene X » FHf5H m.p. 116~6°C %51, BAIRERS X
> IR rp» (I EEXh7. (VI o Anal Caled. C,H,N,0,S, M.W. 162.235: C,
29.61; H, 3.72; N, 17.27, Found: C, 29.56; H, 3.81; N, 16.97, IR K& cm~': 3100, 1680,
1590, UV A2A myp(e): 243.5 (9739), 276.0 (13594), MS m/e: 162 (M*) (base ion peak),

CH
102 (M*—HNCS) (59%), 60 (s“l 2

“CH,

(1) ok ig

(III] © 90 mg (0.0005 mole) =7k 3ml & HBr50% aq.soln. 0.3ml pnz 92°C oK
di¢ Shr k33 & B sE P, Isopropylalcohol 755 m.p. 173°C o (VIID) %
5. FBERUERE IR 2227 bAr—F, UVAEA mp (¢): 244 (9355), 276.5 (13538)

I o5

(III) 250 mg in ab. Benzene 8 ml % 80°C ¢ 7hr IILH—TTIE, MEELFIE, T8
MWE, BET8RIE (+) IR X% SCN 2100 cm™!, Picrate m.p. 245°C (From EtOH) =
o Picrate @ IR x- 7 kit 2-Aminothiazoline ¢ Picrate (247~8°C) o IR =A< 2 b
Vb SEEIT—HK.

i o534

[1II] 30 mg in H,O 5ml % 756~85°C = lhr jnZk, %#EKEa¥ic Picric acid in H,O
Soln. jnx 5. m.p.247~8°C (From EtOH). = o Picrate ® IR x<7 h iz 2-Amino-
thiazoline @ Picrate ® IR &z ~=72 b k5241 —FK.

2~ (Methylthiocarbamoylimino) ~3-methylthiazolidine (XIa)

(IX] 0.7 g (0.0060 mole) in ab. Benzene 6 ml iz [Xa] 0.44 g (0.0060 mole) in ab. Ben-
zene 1ml jnx, 4hr B, HSHBEEELITH, IPA 58S m.p. 111~4°C 0.58¢g %
18 %. Anal. Caled. C;H,;N,;S, M. W, 189.304: C, 38.06; H, 5.86; N, 22.20, Found: C,
38.13; H, 5.71; N, 22.28, IR X cm~': 1565, 1505, UV AZA my (¢): 271.0 (13961), 295.5

) (base ion peak)

— 5] —
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(9124), MS m/e: 189 (M™) (base ion peak), 159 (M*—CH,NH) (59%)

2~ (Ethylthiocarbamoylimino) -3-methylthiazolidine (XIb]

(IX] 0.45g (0.0038 mole) in ab. Benzene 6 ml iz (Xb] 0.34g (0.0039 mole) in ab.
Benzene 1ml jiz 5hr BF, BEEE IPA »SF&ER m.p.78°C 0.52g #78%. Anal.
Calcd. C,H,;N,S, M.W. 203.330C, 41.35; H, 6.44; N, 20.67, Found: C, 41.48; H, 6.54;
N, 20.73, IR ¥ cm~*!: 1575, 1515, UV 2A mp (¢) : 273.5 (10553), 295.0 (7915), MS m/e:
203 (M*) (base ion peak), 159 (M*—C,H,NH) (64%)

2- (Isopropylthiocarbamoylimino) -3-methylthiazolidine [XIc]

(IX) 0.54 g (0.00465 mole) in ab. Benzene 8 ml & [Xc] 0.47 g (0.00465 mole) in ab.
Benzene 2ml %#inz, (XIb) EEKIGEXT IPA »5EER m.p. 134~5°C HEER 0.7¢g
%18 %. Anal, Caled. C;H,;N,S, M.W. 217.356: C, 44.20; H, 6.96; N, 19.33, Found: C,
44.52; H, 7.05 N, 19.59, IR KB cm~*: 1550, 1525, UV AZA mpy (¢) : 274.0 (15334), 298.0

(8625), MS m/e: 217 (M*) (base ion peak), 159(M*——gg3>CH NH) (97%)
3

X 3
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