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2-Amino-4-methyl-5-thiazolyl alkyl Sulfide
K¢ Sulfone AR HEH Iz DB T
A& A7 -

Yuichi YaAMAMOTO : On the Synthesis and Antibacterial Activity of
2- Amino-4-methyl-5-thiazolyl Alkyl Sulfides and Sulfones.*

FHETH A WY s \~T, thiazole Mo 2fncx+ 36, 5 fnic alkyl ketone ¥ Fpor
COIHINC O THAE L 7208, AT 2 e ¢ 73, 5 ffic alkyl sulfide, sulfone
ZFpO7z thiazole ¥ ML ZOIEH N & 272,

4% 2-acetamido-5-thiazolyl alkyl sulfide 1+ H. E. Fauth® DFEF L 72 2-acetamido-
5-mercaptothiazole (mp 203°) ETAF LTI il sk s LB 2 DT A F (L x ik
%k‘/*cf)‘i HmEf ot e ok, 2ot C. D, Hurd® 1> 2-acetamido-5-thiocyanothiazole

ARG, Hfh & BRRCEILL T mp 255~257°(decomp) o DOt &1}, 5S5-mercaptothiazole ¢
&_)%3 &L, Fauth ® mp 203° Lo o-mercaptothiazole ¢ 2 R IR CIENDY (7 e 14
W E~<Tw3. Hurd & 4-methylthiazole & oW b [iilEfE S-mercapto fkK mp 252~253°
(decomp) {4 T3, HFHoiitc XD2TH Z-amino-4-methyl-5-mercaptothiazole 1 E.
M. Gibbs® ®FJiac x ) 2-amino-4- -methyl-5-bromothiazole & 7 # Jj: k DERY R NP
UL L TR ORE P 277 X 7o\, Postovskii® 13 2-acetamido-4— ~methylthiazole | 7 v 1 =
Nk VIR R R X & Tk 3 (5 YnE Backer® OW &L 77 2-acetamido-4-methylthiazolyl-
o-sulfonyl chloride (mp 159~160") <t 75 <, N-acetyl-4-methylthiazolyl- ~2-sulfamyl
chloride (mp 156~157°) v 2 & L, f)l]7k§?‘ff](fK YO TR  4-methylthiazolyl-2-
sulfamic acid Z{} THWIL Tw3. 0 5 WCHEIT X O sulfonyl chloride %#%< 5 1.
@ mercapto Kz I EWOT, 5 07 v 2k alkyl mercaptan ¥ {5 X & 3
(@) X1 (d) (Chart 1) ©FEIC L O 7 At Z2-amino-4-methyl-5-bromothiazole (mp 105°
(decomp) 553257 OHFUIC X O%z) BT A H VPG ATORIE R 2 fE 0 23 ¢, %7
Y. Garren® Bk: AT 2 E 7w 2D EMEL TWBOT, 23 (@) ©F T XD
w5 JAE Bro 4k () obUc ) Hiio sulfide (VD) 23R T 2 © & A3k 2 D70, Ol
KHIKHE? H3 aryl acetonyl K8 sulfide @ o~ v 3 e EF X IREEOHINIC X Y aryl
sulﬁde, sulfone % %O thiazole OAKNE LI N0 T, alkyl sulfide, sulfone % ijffic

* &?”M 72 Rt
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Chart 1
(d)
N—-CH; RSH N—-CHa
N ’ | . \ H R-S-CH-COCH, CH,COCH,CI
N - , N Jes- NH,)s '
‘ , Br_ EtOH HN- J-S-R  (NH)CS X ) )
| N i, S (vi) .
| (xI7) u | acio [ (b) RSE/EMO
) X, RX
N—-CHs RSH Nj—-CH, R-S-CH,COCH; «—— CH;COCH,SH
| AcHN- \ 1‘-Br 7 AeHEN-L LR (V) POH ()
1 (a) NS :
S ()
1 (r) KMnO, L KMnO, RSO.CH,
E (e) v l or H,0, (IX)
| N—-CH, .
| ACNH—]‘\/N SO,-R CH,COCH.CI
| < o R-S0,-CH,COCH; «—————— RSO.H
| X (x) EtOH (X)
| AcO] LHCI
| l (c)
\ EtOH N—-CH;  (NH.).CS CH
- | 27 R-SO,-CHCOCH, -yl
RSO.H H,N- “ SO,-R  EtOH X () 7%-CHy
S (Xm) ico-C3Hy,y
Wz b o EH#a, (b) RO (¢) oFikziksrz. alkyl acetonyl! sulfide (IV) |& mercapto-

acetone (1) & alkyl halide, monochloroacetone (1) & alkyl mercaptan OfifdLd 5k
cxoTh ks, alkyl acetonyl sulfone (XI) 1 alkyl acetonyl sulfide (IV) Ofg{kic X2
WD O L L, KEELRET & FridEc KMnO, & HO, © 30" DIFTifRful 7 e
By ALH TR SEMEANC S A H, IEME 2 F v v ISR, Te A Fhifa L vt alkyl
methyl sulfone (1X) #siikzz L @ &2, butylsulfinic acid,
F 2 F 15 Jsx butyl methyl sulfone, isoamyl methyl sulfone % T AURIEA L s R B
O FRRX 1D, 100 LUF CRL B 7z & T S - (IV) ol (IV) & aryl
acetonyl sulfide X&) c@FHET (X)) BANT 2 L XEMERC &L EMD7ZOT, alkylsul-
finic acid (X) & monochloroacetone 7% alkyl acetonyl sulfone (Xl) %
rcaptoacetone 1% aryl acetonyl sulfone ©-~n FoieowTiE, KEKSOHRED Y,
Chart 2 © (A) Bou P (T s & a—vu Frikpsfindy, MO &7 3 RE LGS

Chart 2
R-( >—SO.3CH2COCH3

(€)
R-SO,CH:COCH;

isoamylsulfinic acid & 7 —

% fi7z. arylme-

R >-S-CH,COCHj;

R-S-CH,COCH, (D)
% & 5 {irc sulfide ¥ %07 thiazole KT 5. = BEuhs a—~y WBATT AT ERY a,
v OFEERDE 2 b ohs, HRINC o KoM b3 EEZIEPL TV €) %=

B oAbT B LIFEOLRMETIEET a e KRB AL T 7 s d 5. aryl # o
f£ e alkyl 3£ooOn7 (B) S Ui Moz s &4 RELMHAIED E 2
aminothiazole Fifk L 72V, @7 v ¥ — PiE#C (d) oFik (Chart 1) € Xk DAL 72
(VI) 7 €% — + (VI) LREL TSSO TERI L WO T a e 7RG H L+ 4 REK

(A)
(B)

VAT

o~sua
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Lhiid, (VI) Bsfisk7z b0 22 bz, (D) (Chart 2) Z3kEEh T m afk, Fif Rk
oz x5+ RELHEAL T4 bk 2-aminothiazole /KD T = ¥ — + X (d) (Chart
1) OFFETHM L7z (W) Z2RRILL T btz (V) KU (e) (Chart 1) oFHEC X Y AR L%
XIID o7&~ F (W) &REL ’CEEIU’T@F’?T%:ﬁ"é BDk., COFFETETELTa e
Tz bo tEz ons. g (b) () ©F P X O T4 thiazole ALK DS, Hi
WCili~7z X 515 o> sulfide, sulfone ThH2HE 5w AT 3 7z (d) (e) OFH:x4T
“D7z. 2-amino-4-methyl-5-bromothiazole (XIV) % 7 1 = ~ AFIRE L, HE X ) EEO
alkyl mercaptan R URME X Y4 KOH 20U T4 = — AR FF 2 L FEBRL
T man ), BRI USRI s sk 3 93, R AR C (VD) 24372, (V1)
ORALE HoO: T 50° LUF Tt 29, JKERAS T KMnO, CEsilCRE (L X 4UE X ¢ (V)

3%, hiffac (XIV) & alkylsulfinic acid X ) (XIII) %4372, ¥ (d) OFLECEWT,
TES = P EUTOREEX Y IS mp over 350°%(decomp) (X,) Hs@lzEd 2. (VI) & (X,)
OEXOHITE, 1 & (X)) 934 5. X)) BT A2~ v HHE: mp 190~191°,
HifRH: mp 225°. Z oM OWTIRH R oh 5.

(VII) R=#-C;H,, n-C,H,, iso-C,H,,, (N R=#»-C;H,, n-C,H,, iso-C;H,, o¥EH I EBRD
i Table I g 2wz, (VI) (XIID) ofiHd H FRBRBCH 5. s L HoBEIC
DWTERIICIH~D . BB IS 3 B o,

N—’—‘*CI‘I;;
Table I | ,’
AcNH-{ )-SR
-SO,-R
Strain Mr tube;culoszs H 37 Séf’f:;gﬁfz;eé‘s ! E. coli communis
Medium | Kirchner Casein ‘ Ammonium
Compounds Time 3 weeks | 24 hrs 24 hrs
-S-C3H; (%) ‘ 1: 8,000 1: 16,000 ; 1: 4,000
~S-C,H, (n) | 8,000 32, 000 | 4,000
~S-CsHy; (is0) f 8,000 32,000 | 8, 000
-S0,-C;H; (1) | 1,000 2,000 | 2,000
-S0,-C,H, (n) 3 1,000< 2,000<" ! 2,000
|

~S0,-C;H,, (is0) f 1,000< 2,000< ! 2,000
H,N- { -850, @ NH, 2,000 32, 000 | 64, 000

’fkb DT HEFEH A T 1 oK W B, — (e, DU T BRI AP A > fo B R, R
SHICREBIR, JCHESH 2 S A, AR R ERT 5.
£ B o =

2-Acetamido-4-methyl-5-bromothiazole & n-Butyl mercaptan & QK& (1) (1)2g » 20cc
METk ~ > /mi&a;, 1.2g o n-butyl mercaptan Na % < B MENDE M, SR AEW2FEN, P
T I I aw MEATRD, RGO 7w a ko BG4 D 110 sulfide (VI 4Rt 7c 2 o 7o
(2) (I) 2g & 20cc DF Zru~Fy 2 — TS L, n-butyl mercaptan Ag # 1.7g * Mz < 130~
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150° 8 MRS, BOMH M (o i P, TFHL iR AR L2 RS (1) DIBizie 7.

Alkyl acetonyl sulfide (A) mercaptoacetone X 9 (1) n-butyl acetonyl sulfide DK ANl
IO Jrikic X ) monochloroacetone kkififk ¥ — 2" X D{gic A4 h 7 F 7 v 20g 4 400ce Do
a -z L, 109 35y —x 90cc Mz n- -butyl bromide (or iodide) k& skifrI- 5 Rl e, A
oK A N BF IR Uz ihor e 55 I, “ﬁH’C}MMﬁ/JJcJt/K{-’f I %. bpie 80~85° o 21g i @f‘(f’u‘@ 7
oo o— LR, YAk K 0TI T, = bR Ty FRU L2277 b s AR [z &5
T X 7 oo JEEE, T e a7 — R AT D (2) isoamyl acetonyl sulfide o {1k 40g
DALHT T4 k- 5lg o isoamyl bromide X b LFtHALTIK, bps 120~123° ooy 458 w1y
(B) alkyl mercaptan x » (1) n-butyl acetonyl sulfide ~uk n-butyl mercaptan 20 g # fit/k
Fom — o 80cc TR R L E A v 128 A 50w —10° 1T LS D TR S 07
PR 24g o monochloroacetone # i TN M4 M, P X D 7= —r ARz, BN DR AR
bprs 80~90° DR 22g # 7 (2) isoamyl acetonyl sulfide »{y1k  isoamyl mercaptan 10g -
monochloroacetone 10g I o LidAAER G 34 bpa 120~125° o fYsr 128 7o 1)

Alkyl acetonyl sulfide D/ \Q 5 LBV FARRLOREE (A) 2—acetam1do—4—methy1—5—thiazolyl
butyl sulfide »3nk (1) n-butyl acetonyl sulfide 2g 7 K 15cc i, 7w s 2g o 10cc K
VRV 2 S8 (20°) CITRSEM 7w A Bt 800 BUTF G R T I 1k 2 TS DAL 5% 45 1K
Tk R RO ¢ 10ce Dtk o= — s g, FAIREE 0.7g o 20cc 7= —Mf'u‘m:‘!m;c
L. B LIS Lﬂ)fl'f}ﬁ‘ fo o ity KPR L BRI S A 7 2 = — e s, SRR 5 Yo $EMEA N TS D WY
Lyt b D IEBE T (R T > e = TR TR e = T L. = T e SN A R Y TR —
ARy, BERIEE IO T 5 L WA, flEmaCEE % ot p-naphthol 2 BRI 8 2 Ik S0 R
KIS, TR LT 2 o, Ml C 7 ek, 7k 2 = b 2 L 15% Hifg2 O 1 B 21 e
fngkah mp 120°. C;oH;;ON,S,Cl (2—acetam1do~4—methy1—5—thiazoly1 butyl sulfide monohydrochloride)
Friq C 42.40, H 6.10, N 9.96, “j:pafii C 42.48, H 6.20, N 9.91. (2) sulfide 2g % ft/k=—7 1
ST m Al o i AR (1) » R U1 (3) sulfide S5g %Mk 2 20 cc 1o
sulfuryl chloride = » wofb & D% idAAR( (1) =W et (B) 2-acetoamido-4-methyl-4-
thiazolyl isoamyl sulfide o3k (1) isoamyl acetonyl sulfide 5g # firk~> &> 20 cc Ty
sulfuryl chloride = 7 v k-t (A) (1) »RERZIRfE > & % — © Hoe A ik fe (gl mp 1307
C,1H,,0N.S:Cl1 (2-acetamido-4-methyl-5-thiazolyl amyl sulfide monohydrochloride) ;iliffi C 44. 80,
H 6.15, N 9.50, ‘izgafii C 44.73, H 6.26, N 9.03. (2) kfifrhT 7 m 2k, TGl 1R AR fE mp 130° »
greme i mp 1307 OGNSR Z I Rl BT ov s - e X0 R, S ER, mp 94~96°. Cy;H;50-
N,S; (2-acetamido-4-methyl-5-thiazolyl amyl sulfide) jiliiqi C 51.12, H 7.02, N 10.84, il C
51.32, H 7.03, N 10.80.

Alkyl acetonyl sulfide OBE2{L (A) isoamyl acetonyl sulfide ofigfk (1) sulfide (V) 5g Xk
fif: 40 cc I/:i"i}"fflf’- S FaEs s 1.5 fihio 3025 HyOp st (237) Cili R, 30° & 2 xieu X RS
T, BHEY — XL, P Uiy s — T el D PR CRSE = — 7 ek TR o5 R TE
bpio 145° o §145% 4%, KEIZHHET 2 & WALEGH, mp 457 SCREMS S Aind, = — YR SN AT
U7 v, SAESRICGEEE, THE £ 7 v > JKIEKME, 7 0 s Bty Linu. (X)) oBITE RS o T iso-
amyl methyl sulfone »#32, isoamylsulfinic acid » methyl iodide J 9 430k U7- sulfone [k iidhihidh
E oM 3. CH0,S (amyl methyl sulfone) i34l C 47.96, H 9.39, ‘jzBafii C 48.28, H 9.49.
(2) 7&¢ /{Sl{!{ - 5° PLRC 3075 HOQ 2905 . bps 120~125° o sulfide o izix>7:. (B) #-

10) ~’~m: Hik 70 33(1950)
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butyl acetonyl sulfide »gfk (1) sulfide 4g % %kt 40cc Nmmf KMnO, k. mp 30° o&5ih %
5. SR U7z n-butyl methyl sulfone & Jgpijsh s i1 ).

Alkylsulfinic acid & Monochloroacetone & @K (A) isoamyl acetonyl sulfone o3k iso-
amylsulfinic acid (isoamylmagnesium bromide » fz#:AEMME 7 = X 9 731%, 2,4-dinitrochlorobenzene
X OEER) 3g o 30ce T — AR 1.2g oA Y &z 3~5° »li]¢ 4g © monochloroa-
cetone il R, WITFITHEN ML FRN, VKL DR d:, eIy 2 W E £ bpye 155~160° o> 845
IR PENIT S BAT, T m — A WEBORIEE X F L VBRI, Y e A 2 i, (B) #-butyl acetonyl
sulfone o {31& #u-butylsulfinic acid (»-butylmagnesium bromide » {ZHEHIfE D = & b 135k, 2,4-
dinitrophenyl n-butyl sulfone mp 92°) - monochloroacetone X b I-illidKiHEf: bpe-s 1157  §454 ik

Alkyl acetonyl sulfone @ 7 0 L{ERUFARELDRES (A) 2-acetamido-4-methyl-5-thiazolyl
amyl sulfone o {31k 1g o sulfone % 10cc Kz, 0.8g o 7w an 5ce KEVAR AT, i
ZORAI L, B Ui SR IRR Lo E E e = — 0 10ce i, 4k 0.5 o 10ce o= —
AL ORI 1 RS MR T e = = e AL, SRR e L T D, = Al A
BIRA Y T Bk~ — 7 o ks, SRR Al ¢ 7 e o AEFRNER & D 1E4, mp 140~142°. GRGiqi N
9.68, J:ERffi N 9.80. (B) 2-
KD T 7w aqk B ARE. mp 138° o ¥ — kA fY. GREHE N 10.13, (gl N 10.15.

2-Amino-4-methyl-5-bromothiazole & Alkyl mercaptan & @ K (A) 2-acetamido-4-methyl-
5-thiazolyl butyl sulfide » {}1% #n-butyl mercaptan 2g % 10cc 7t =t — o5, WiPkn v 1g #
Mz 7w stk (XIVY4g o 10cc 7 v = — @AM S SEHGk it 7w oz v B, skt I 30 405
Wk 7w aB VFER, 77 2 9 2w RICHTRER, Ml e Fouqk, 15% HiMR S0 TR ek,
mp 120° C;H;;ON:S,Cl (2-acetamido-4-methyl-5-thiazolyl butyl sulfide HCl) iF3uiffi C 42.40, H
6.10, N 9.97, Jogrffi C 42.82, H 6.22, N 9.64. EW/RTI &7« =« — 2 X b 45 mp 96~98°.
C1:1H,;ON,S; (2-acetamido-4-methyl-5-thiazolyl butyl sulfide) iiiifii C 49.18, H 6.59, N 11.46, *j:
Bl C 49.47, H 6.81, N 11.09. (B) 2—acetamid0—4—methyl»-5~thiazolyl amyl sulfide » {31k isoamyl
mercaptan 4g » ¥ w Atk 6g 1 9 IidkAHRE @i mp 130", C,;H,sON,S,Cl (2-acetamido-4-
methyl-5-thiazolyl amyl sulfide HCl) }iiqii C 44.81, H 6.15, N 9.05, “J:gafti C 44.73, H 6. 08,
N 9.41. E¥OKTIRL oy oe= — o X b ik, mp 94~96°. C; H;sON.S, (2-acetamido-4-methyl-5-
thiazolyl amyl sulfide) ul%iffi € 51.12, H 7.02, N 10.84, “zgaffi C 51.32, H 7.03, N 10.80. (C)
2-acetamido-4-methyl-5-thiazolyl n-propyl sulfide » ik #n-propyl mercaptane 3g & Br fi (X1v)
4g X b -EAMERD L. & — FHifEIE mp 150°.  CgH;0N,.S,Cl (2-acetamido-4-methyl-5-thiazoly!
propyl sulfide HCI) ;}'I-’Eﬁiﬂ( C 40.51, H 5.66, N 10.50, “zjafii C 40.88, H 5.41, N 10.49. ifitisk-—=
WG 7 v = — v X OIS, mp 1287 CgH;,ON,S; (2-acetamido-4-methyl-5-thiazolyl propyl sulfide)
TR N 12,016, JsBefii N 12.14.

2-Acetamido-4-methyl-5-thiazolyl alkyl sulfide O E2{E (A) 2-acetamido-4-methyl-5-thiazolyl
isoamyl sulfone o {31k sulfide 0.4 g % ki 15cc ioyfft, 4 © KMnO, 0.2g o 15cc B AR
PRAE 2. ARAE OB, BriE U ek M or = — v 1) gy, e ghih mp 141~142°.  C H;gN,0,S,
(2-acetamido-4-methyl-5-thiazolyl isoamyl sulfone) |}3ifff C 45.49, H 6.24, N 9.68, “zgafi C
45.55, H 6.21, N 9.50. (B) 2-acetamido-4-methyl-5-thiazolyl n-butyl sulfone o)X I-ZlFELE
(V) 7 figqk, % 7 v = — 2 X 054y, Mmef gF i, mp 138%  CioHeO3N,S, (2-acetamido-4-methyl-5-
thiazolyl »#-butyl sulfone) [F4iffi N 10.13, J:gaffi N 10.12. (C) 2-acetamido-4-methyl-5-thiazolyl
n-propyl sulfone, I i &kfkdk, %% 7 » = — 1 X b {45 mp 150°. CyH,O;N,S, (2-acetamido-4-

acetoamido—4—methyI—S—thiazolyl butyl sulfone » {3k 1g o sulfone
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methyl-5-thiazolyl propyl sulfone) iF%iffi C 41.20, H 5.37, N 10.67, ‘:Bafti C 41.25, H 5.30,
N 10.59.

Summary

2-Acetamido-4-methyl-5-thiazolyl alkyl sulfides (V) and sulfones (Vll) were synthe-
sized by routes shown in Chart 1(b, ¢, d, ). In this reaction, halogenation of alkyl
acetonyl sulfides (1IV) gives «—halogen compounds (V), and, under some specific condi-
tions, the sulfones (XI) also yield w-halogen compounds (XI[), which condense with thio-
urea to form thiazole nucleus possessing alkyl sulfides and sulfones in the 5-position.
Oxidation of alkyl acetonyl sulfides (1V), differing from that of aryl acetonyl sulfides,
does not form (XI) but vields alkyl methyl sulfones (i1X). In reaction (d), X, of m.p.
191° and acetate of m.p. over 350° are invariably obtained as by-products, whose

structures are now under examination. Antibacterial tests of (VII) and (Vi) given in
Table 1.
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