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42 (1956)
LM 2 = v v ORERERENITEO O S (Table ).

BICRETE

BRERABKTROMRE =~ FAKBIC X VEL, TNZnRFRoO2O0 VY, [EF, KbkE
DINEORAEN & LN F Oflilh x F~2 B HEL 102 s <Y @ ICET .
BOIMERE

YOOGS, Crvry bOoliska MY kY, W 2~5% SimBicEL
70°C 1 1 WHEFE B L 1 liE 2. ok 37C e Tl 3% & IBEEREEMs. B3 &
UEELMNE T 5. MESPTREE 2 JUCiE D

Table 1L
! %t g | 1 G
2 0.3cc | 0.5cc
B Jisd 5o 2.3cm 2.5cm i 2.8cm —
& A BB 2.0cm 2.2cm | 2.5cm 2.4cm
w | R " 80 mg 80mg | 150 mg |
o K Ny 54 90 mg ‘ 130 mg l“ 200 mg ‘ 140 mg

2—- Amino-4-butylmercaptomethylthiazole, 2-Amino-5-
butylmercaptothiazole Jz ¢ Butylsulfonyl-ifid (RO 455

R Ay —

Yuichi YamMamoTo : Synthesis of 2-Amino-4-butylmercaptomethylthiazole,
2-Amino-5-butylmercaptothiazole, and Butylsulfonyl Derivatives.

SEETEIERY ¢, butylsulfonylacetone (1) %IKEEAUWKRWHPCT7 v afk, 7w aliitath, 1WiH
kAR IR L ZilpRnED e AR, & & 7 & JREE iy 2-amino-4-methyl-5-butyl-
sulfonylthiazole ##12 WML 7293, (1) O 7w a{bO4&Mw %08 s Thita iy 30 4
~1 RIS R 3 2 &M v v RS A L imosxiciiihclElg 2. a2 - X O
T 2 & mp 119° THHEE (1) OFFEHMIIC T 2. v rafkEEZz o (0) &
FARE R T2 — VELETRHEG T2 & M0 TIFIELC 2-aminothiazole SFUKRE £}, JL45
B () oFiic—3%4 3 %. 2-amino-4-methyl-5-butylsulfonylthiazole @ FLiffk¢
RIS 3720, 283 Reid® oFu:c X0 Tih7z butylmercaptoacetic acid (V) %%
{k, butylsulfonylacetic acid (VI) L4 =127n Y FCZurfk, (M) 2%H2. =—F21

“P

* R T3 B TEk.
1) g, A : dREE 72, 1124(1952).
2) E.E. Reid: J. Am. Chem. Soc. 42, 2385(1920).
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l

‘

a B vy Br, HBr
C4H9802CH2COCH3 *A"”(;}‘i“’ C4HgSOzCHchCHyB1‘ -« C4HQSOECH2COCHN2
i o Y
‘o } g?i—é?gitrophenyl- ) (In) lNH?CSNHZ () CH.N
. hydrazone, mp 140 N ——-CH,SO,C, H, ethé}r-
|
C,H,SO,CHCOCH; | 1
{ H.N- |
| 2
Br (m)\s/ mp 155 CH,SO,CH,COCI
l iAc.zO () I
N -CH, SOCl,
‘l 1} Nr“‘:}—CHzSOgC.;Hg [
H;_\N—\/—S()2C4Hg ‘] H
S ACNH“ g 138, C4HQSOZCH2COOH
m ,
l vy S p (V1)
Ni' ”~CH3 ]KMoo4 ¥H202
AeNH-{_)-SOC.H, N CH.SCH,
3 mp 138" AcNH_ C,H SCH;COOH
1 mp 85° (V)
S
| (XIII)
NW—CHg ] Ac:O l PCl,
|
AeNH-{_J-S-C.H, N~ -CH,SC.H,
S mp 96~98° H,N ! 1 CH,SCH,COC1
i NS (IX)
| N 1
) (x11) CH.N
N” | CH, | NH.CSNH, | cner”
HN-_J-8-CJH, | HCI
< C,H,SCH,COCH,Cl e~ C,H,SCH,COCHN,
T%%{ﬁSH (X1) (X)
Nj—-CH,
A
H:N \&/ Br Fig. 1
Ny C,H,SH NaOH N NH.CSNH,
N, \/h—Bl C.ILOH HZN—J\/tS—gJég s C4HoSCHCH (OC:Hy) ¢
S § Gt (XX) Br
(XIV) (XV) l
ACzO T
Br,
N |
N
AcNH—\/h_S_QHQ C,H SCH,CH (OC,H;),
vp § ~Cetln (XIX)
Na | BrCH.CH-
j KMnO, (OC,H,),
N’———] 1 C,H,SH
Fig. 2 AeNH-{_J-s0.c.H, (XVII)
(xvin S “Gf
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MO T Y 2Py ERSIEE NS T Vo b (W) 2I) X TH 7 » 20KET Al
I 1-butylsulfonyl-3-bromo-2-propanone ¥4%%. 7 =~ X ) FHE LT 5 & mp 119° T
BiGE (M) ZIRMIEEFETU v, SKERFECHEEA TEILL TlioN ZiipRIE o 2, 4-dini-
trophenylhydrazone ¥ (1) @ hydrazone ¢ mp 140° € —3( 3 %.

iR o 2-acetamido-4-methyl-5-butylmercaptothiazole @Sk (XIII) & A%+ % 72
»ic, (V) X U butylmercaptoacetic acid chloride (IX) %-2< U, fiidklkEs 7V v
(X) %#tT l-butylmercapto-3-chloro-2-propanone (XI) k{}7%. M0ELCF T IRE LR~
i, FREEGEOY— PRI B A e R R 72— 7 7~ P o DRI T 2y
—~ MU THAML 2. 40N eT € 5 — FOSFiiE (XD oFEiiic —3L mp 11 8" &
SRUSLMERE (mp 96~987) & XML ,ICHS. (XII) zkEEh© KMnO, (k% & (V)
& il —7% 2-acetamido-5-butylsulfonylmethylthiazole (mp 138°) »sfbo sz, (V) & 2-
acetamido-4-methyl-5-buthylsulfonylthiazole & & i@+ 2 t@AET I 2. o hunic X0
T () & 7w afkChH Y, () 1T 2-amino—4-butylsulfonylmethylthiazole ¢&» % HHs
R 4Lz,

i 1© 2-acetamido—4-methyl-5-butylmercaptothiazole ® &)k & HLE S1C 2> Tl
L s, 445c 2 =1 3Eo e~ 2—-acetamido-5-butylmercaptothiazole (XVI) % [i]-—o 54
T ehs, A FAKICIE~ TR L 05 <, TR b T CHIMRIE 88 2 B D7z, ALY
I X < (XVID) wiadastskz. K butanethiol (XVIII) & bromoacetal & X ) 137z
butylmercaptoacetaldehyde diethylacetal (XIX) # 7' w &afkL, FFRELHAHL T (XV)
BALYH E#E g 2ps, (XIX) 7w afkL T Br fk (XX) BN yEiisass, 53R
FTHEA T D & =~ FARNGEOEIERDE b &bk, 2-aminothiazoleFFLAIEIKIC X 227
YRR (FEHASER O B-naphthol {)1]) PHIEo MBI & 152 OHC, #MELD 720 FfiE
Wole o, aryl EHUROEAE, KA »3 p-nitrophenylmercaptoacetaldehyde di-
ethylacetal I DOWTHEL T3, 7w afREZE2 6N DIITERLET 7w KRB ERLD
THME, 73 JRIE L4 L T thiazole Ok L s dD7z. J49 13 p-nitrophenylmerca-
ptoacetaldehyde @ enol acetate ® 7w afKE F FJREE EHHEAL T, HWO 2-amino-5~
(p—nitrophenyl)-mercaptothiazole ¥ {3 CTwn35.

H# O alkyl {HRIROY S, S OWRMEEILEED IR V720 S © a fiiic 7 v 4 3 HERAE S
MICABHS aryl 50 X 5 I T HEARM I WD S © lone pair © M GO T a
D7 v 8 ZAREBEDOTEENNEEZ L LND.

HIEX L I LB HORENCOWTERICE O THRET .

WO DL I, EERO— A Y & e BT, TR 2 M e HURCHERR O b asz o 1)
A, RPN T 5.

£ B O &
1-Butylsulfonyl-3-bromo-2-propancne (II) 1-butylsulfonyl-2-propanone ( I) (bpy 135°) 2g %
JKEE 10 cc iR, 7' =4 1.6g DKEE Scec WilA ML, S (16°) i, 1~2 B kEarE.

3) km: ik 68, 16(1948).
4) R, FH: HEEE T2, 21(1952).
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Fiokik, MEEOEEF-HRRES, mp 116°. 7 v = — L RS, mp 119°. C;H,;;0,SBr #f&ffi C32.47, H5.08, %
Exf C 32.57, H 5.17.

2-Amino-4-butylsulfonylmethylthiazole (I1I) F23g (1) 0.6g L4 fRE 0.2g 7 ra—n
10 cc Az ki b 2 R, IALUR IR A KIC AR, MR T BRI E, Pkt 527 HEE TH
7 LREEMFH. 7o — 1 kb k. $E8HY, mp 155°. CeH,0.S:N, (2-amino-4-butylsulfonylmethyl-
thiazole) #}%xfti C 41.00, H 6.22, Sinfi C 41.22, H 6.12.

Butylsulfonylacetic acid (VI) Reid® o7z X » {31& L7 butylmercaptoacetic acid (V) bp
132~135° 9.4 g A e kEEER & oKEER (L : 1) O 63ce it —10° (ZifHl, 50 EEeas 00 T T
40 43 17 cc @ 3025 H:0: ®UHT, WA icsiilicz U 24 Weine, ~ b~ v 7 TRt o
RESIRLE TR, BRI A =~ 7 1« 7k b VIR, BOKBINE v — X TBOKBSABTI L, HIR 8.8 ¢
%f8. mp 59°. ¥ & v v P[EE, MEfagbikg, mp 68°

Butylsulfonylacetic acid chloride (VII) FFda=nzey ¥ 6g I AATARIME, 5D
TS LR (V) Dkksh 78 ¥RAie £ o 1 R, BROoF4+ =1 7w ) Ve MIEEE,
HIB O D WA E. k= — 7 AR, FET5 & WOOPEE LY. -7 v ERET D & PR
mp 25~26°. HiE 3% LR

1-Butylsulfonyl-3-bromo-2-propanone (II) 8g D=1rwyxsL1vL7 ki CH:N; © 60ce
Bk = — 7 LR KE, 5D EERAD EEE (V) © 5g % 20 cc DMK = — 7 L ICHEREL 7R Z T T
WFETHE 20 KRS FRIC 3 (17°) T £¥Z 0% 1k, OO 7 = AKFEW X
BEA, BOOWLH. BIBMENKT R, =— 7L Th%. MKpilE Y — 2T HKE =7 184,
mp 100° OHIEHZ . 7 v 2 — 1 X b kg, mp 119°

2-Amino-4-butylsulfonylmethylthiazole (I1I) FRo 7Y v X DT mp 155° O 7 e Al &
oA B 7L a — W 2 SRR, 195 okl mp 155°. C3H,0:8:N; (2-amino-4-butylsulfon-
ylmethylthiazole) F}1ifii C 41.00, H 6.22, skiafiy C 41.03, H 6.13.

Butylmercaptoacetic acid chloride (IX) Reid® oy & » butylmercaptoacetic acid %73
{tBE© 7 = 1 {k. bp; 83°.

1-Butylmercapto-3-chloro-2-propanone (XI) J-ip chloride (IX) 5g % 9g D= 1w Y 251V
L7 X b7 CHoN; 0 60 cc ek = — 5 L ¥IIZ KA FIChE T, T LS » e ob TIEEE, W
YRR 7 R ARSI O = — 5L T A TR WK TR, MEKetRR v — 2 Clk 8 o~ — 7 13, MK chlor
fk 5g %14.

2-Amino-4-butylmercaptomethylthiazole (XII) 2¢ © (X1) 1z, MHESAK I Ui 54 3E 0.8¢g
e M2 2 T Bk 1000 2 U 1 BRRTinE, Hgts 5722 EECihil, MR T RO - — 7 TR R R E,
WERRTE A POFTTREK T R, BT L7z Bhikgr R = — 7 s & B SEKEER Y — X Tk, = — 7 3k,
EEPE/CISy 2g 1. Trm—n, TPy, <v¥y, rmrwe 7oL AHE. picrate: mp 199°(deco-
mp), (7= — LRKE).

2-Acetylamino-4-butylmercaptomethylthiazole (XIII) FEURH R (XN) 2 g 2 3 {5 o MEEE
iz 100° © 1 BB Kk e & T % LML, /7 v = — v X D RSKE MR ERITR,, HH
BER-RH, mp 85° (P05, 5mm, 75°, 4 BEREHRES). CioHiON:S: (2-acetylamino-4-butylmercaptome-
thylthiazole) Ef#f C 49.18, H 6.59, N 11.46, $2Exfif C 49.44, H 6.79, N 49.31.

2-Acetylamino-5-butylmercaptothiazole (XVI) 2-amino-5-bromothiazole (XIV) (mp 96°) 4g ®
20cc 72 — L¥RYE %, butanethiol 2g & 1.2g O#MAH VYD 15¢cc 71 a — A BRI THTH, KL
40 SIEEIKSHTIN L7 m a5 V2 FH, FRkL ) RERE, BBYY 5% EB CHE TR ONrRIE %
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== VCHRY, EEEEE A R TR, THME =— 5 v TIY MOKkSER S VU T Bk = — 5 L {k.
picrate : mp 203° (7 1 = — L FKL). acetate: MEERT 7wk, T v — 1 X b BEE, MEEOREIRG,
mp 140°. C.H,,ON,S; (2-acetamido-5-butylmercaptothiazole) F i C 46.92, H 6.12, N 12,13,
Enfti C 46.71, H 6.06, N 11, 96.

2-Acetylamino-5-iscamylmercaptothiazole (XVI) 2-amino-5-bromothiazole - isopentanethiol
L0 FEEHBRG L. acetate: v o= — o X b EERE, Mfaifikl, mp 150°. C o HON,S; (2-acetamido-5-
isoamylmercaptothiazole) #%ifi C 49.14, H 6.59, N 11.46. $Enfiti C 49.25, H 6.63, N 11,73.

2-Acetylamino-5-butylsulfonylthiazole (XVII) 0.4g @ (XVI) % 7KEE 10 cc I iafE, sz (18°)
T 0.2g & KMnO, OFIFDKEHRY 5D TERNSTHT, FFA TSI TIERHS b £ L7 MnO, %
375 o0 PRI TIES, BRAMZ D LFEAHTH, VIROKEE, 7= —n o 72 b v X D ks, sk,
mp 240°, J¥#t 0.35g. CoH,O3N,S; (2-acetamido-5-butylsulfonylthiazole) F}%ifif C 41.58, H 5.37,
N 10.67, EEnfif C 41.34, H 5.18, N 10.69.

2-Acetylamino-5-isoamylsulfonylthiazole (XVII) 0.4g o (XV1) % EeEEERR{E, mp 249 ~250°
O e g 0.34g 7. CoHsO3N:S, (2-acetamido-5-isoamylsulfonylthiazole) & C 43.45, H
5.83, N 10.10, =EExfir C 43.81, H 5.92, N 10.27.

Butylmercaptoacetaldehyde diethylacetal (XX) butanethiol 10g DMtk 71 =2 — 1 100 cc ¥&HF
IZdfE Na 2.6 g iz THHi# S 21.8 g o bromoacetal %l T D £ 7eA 0 2 BEHERIE, WA EHITH
Lic7 e &Y — XaiER DR & 0 iR BRI EAER, bps 93~94° 04> 15 g 475 (bps 54° 0 ethoxy-
acetaldehyde diethyl acetal D/ HE A2 W& LCHH).

Summary

Bromination of butylsulfonylaceton ( I)in glacial acetic acid yielded a monobromo
compound, mp. 119°(from alcohol), when the reaction mixture was allowed to stand
for about 0.5~1.0 hour after discoloration of bromine. No depression of the melting
point was observed on admixture with 1-butylsulfonyl-3-bromopropanone (1IL), ob-
tained by the dry hydrogen bromide decomposition of the diazoketone (VlI) formed
from butylsulfonylacetic chloride (VWI[) and diazomethane. The oily substance fromed
by the reduction of (1) with zinc in glacial acetic acid gives the same 2, 4-dinitro-
phenylhydrazone as that of mp. 140° of (I). Condenstion of (1) and thiourea gave
Z2-aminoc-4-butylsulfonylmethylthiazole (1). 1-Butylmercapto-3-chloro-2-propanone
obtained from butylmercaptoacetic chloride (IX) through diazoketone (X) gave 2-
amino—-4-butylmercaptomethylthiazole (XI) by condensation with thiourea, and its
acetate (XIII), mp. 85°, is different that of the isomer, mp. 96~98°, Admixture of
(IV), obtained by the oxidation of (XIII), with the acetate of (1) showed no depression,
but the admixture with the isomer of the same melting point, mp. 138°, i.e. 2-acet-
amino—-4-methyl-5-butylsulfonylthiazole, showed depression. Reaction of 2-amino-
o-bromothiazole (XIV) and alkylmercaptane, under the same conditions as those in
the case of 2-amino—4-methyl-5-bromothiazole, gave the objective 5-alkylmercapto
(XVI) and 5-alkylsulfonyl (XVII) derivatives, but these could not be detected by the
method from butylmercaptoacetaldehyde diethyl acetal.
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