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9 Amino-4-butoxymethylthiazole &M 4& B & CHiEE 1™
R A —

Yuichi YamamMoTo : Synthesis and Antibacterial Activity of 2-Amino-
4-butoxymethylthiazole and Related Compounds.

WEEHIWD O F 7 3 73RV butoxy Fx D7 4-methylthiazole FHEMKEEIXL X
5 ez, Fit (A)(B) wEzns, (A) O5{Lo7  7ikd =t rioRTCHREET
%ﬁ,EM“@W%K%D,%@@@ﬁ&@?zvkﬁamdﬁwﬁ%k%?éwf%iiﬂm

NH_'F"CH;; N(*—l‘!—CHa
C,H,-0-! ”—NH2 HgN—U-O—C4H9
(A) S (B)

oKL X H ¥z Fig.l @ (a) OF#C XDO7%. 2-acetamido-4-methyl-5-bromothiazole
(1) & sodium butoxide &% 7% /7 —AHwn Ty ¥ IR S X s, ERaIER
Wb, Ty —FEFENLZFRET VI T IR PO B &R (1) &
O%EL > 2-aminothiazole FULKZFEBDS, T — & L THEHML THRHN S mp over
350° OAEELEFILE S A VY o ¥ A v EENET S B h TR (1) OEFFHIC—EL L T\
92-amino-4-methyl-5-bromothiazole Rk O L < 5-chlorothiazole & B X # T ) 5H
L CHot. FO¥%IEC X % & Friedmann 9 1 2-bromo-5-nitrothiazole % 1% 2-nitro-
5-bromothiazole & sodium butoxide & DRJEELITWITFHEDO 7 v &Y ~ ¥ s s BN
MR LA RSB Y &1 % & thiazole MM Fo 3 2, KMY @&, 2-amino-
4-methyl-5-bromothiazole & p-nitrophenol & DJET trace O 2-amino—4-methyl-5-
(:b—nitrOphenoxy)~thiazole ¥ ¥ 5~ FCIEHLTWS. R (b) HEELTO 7D sodium
butoxide & monochloroacetone & X ) butoxyacetone (V) oz t#E2 ks, &
ORISR BT H3 k LRSI L C b i 2 7L v BHEO RS 35 huishD7z. Mariella 49 4
chloroacetone & sodium methoxide &#>% methoxyacetone OFRICKRIL 1-methoxy—
2-propanol ORILTHMIMEMNTVD. FHEWR butyl chloromethyl ether (1) %> 7 R
R, = Y (V) &L, 2V =YRISTHHO (V) 2437z, KHYD ORECID L,
p-nitrophenoxyacetone © 7' » AMEKHAECRED TEE L, =7 v aRELEL, v ¥
S LI 2 3 a7 v AEROREDID L B0 T VDD, (V) OF m Aty KA TR
Fidd TE L WO THAMO a-KE H5onkwn L#s, NvE¥rF Funr T VAEET —107
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(a) N—-CH, C,H,OH Na N——~CH, (¢)
( (1 X —— !’ ” C.H,0CH,COOH
AcNH-\/ _Br N C.H,OH AcNH—\/~O—C4H9 )
(ry S \ () S !&xh
X mp over 350° * v
NH.CSNH, N—-CH; C:H,0CH,COCI1
C.HOCHCOCH, . () |
; H N_ }_O_C H CH)N)
(viy Br, TN | cther
| Br, (VIl) .
CICH.COCH;, a C.H,O0CH,COCHN,
C4H90H X C4H90CH3COCH3 > C4H90CH‘3COCH2BI' (‘() l
benzene or (V) 2 |
C,H,OH | Mt J | dry Hel
! ether ’ _CH,0C,H, .
C;H,0CH,CN HN-| ‘) NH,CSNH, C,H,0CH,COCH,CI
( [\T) ( ) \S < o ( U) bplo 1000
XI
CuCN l Ac.O
C4H90CH2C1 Nii “_CH OC4H9
r |
m(p) AcNH- Fig. 1
(XID) S mp 1040

M??fnAkkﬂKOkﬁfnA%®K§@%%k%m@@%mﬁﬁmoh.7nAW&%2
HLD (V) BREEO S & 57 4 RE LS T &4 R TREICHT T B8, IS B RIE =
— FATILIRT B & ANEOBIPRIIETY SR, MENC =~ 5 L EED 2-aminothiazole
;‘;‘53{;;‘154:5:@32?‘5. TES — MR T 2 mp 116 OMEEFERG & B, N SMFO
(IL) ORI~ T 505, C, H SR ED 72 3 8 ke 7 v 7o (¢) 3 (1)
DIER (XU) B4k 35 720, sodium butoxide * =& 7 7 w AHHED Na il x oy, butoxy-
acetic acid (Vll) %4}, F3=n12ny FCZrufk (IX) &L, #7Y 2501 )57

P (X)) BRIRECESRER S A T M I-butoxy-3-chloro-2-propanone (XI) # fiL7=. Conover
4 1& 1-methoxy-3-chloro-2-propanol Dk 1-methoxy-3-chloro-2-propanone %

AcOH
BrCH,CH (OC,;Hj;), H.SO, AcOK
C,H,0H — CHOCH:CH (OC:H;); ——— C,H,OCH,CHO — — - C,H,OCH=CHOAc
(1) | Br, (1v) | (VD)
L : CH,OCH.CH (OAc),
CsH/OCHCH (OC,H) CsHyOCHCHO
!
Br (V)Br
()
| NH.CSNH, N
"""""""""""""""" - { '1—0—C4H9

Fig. 2

OB E UC, SOREIRHE 5, 87(1950) 1o ek L £
8) L.H. Conover: J. Am. Chem. Soc. 72, 5221(1950).
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X5 & L7Zds, BR{LMnE thiazole FHuifky KK &3, V=7 m MR EE Z LN DA IIT R
ETHEALET, R ECRFAT Y 54~ N OFHRESGD WL TWBHS, (XI) 1%
B TR T 7 4 JRE L Hi4 2-aminothiazole B 1%, acetate mp 104° OS5I
2-actamido-4-butoxymethylthiazole (XIII) OFIAC—3 3 %. #iie mp 116° @ thiazole
iR (XTI OSER (1) ©® B HAFEIIE 7 5D 22T, Fig. 2 ©o%:¢ butoxy-
acetaldehyde diethyl acetal (1) ®7 = AL RV FF JRE L OfEAC 2-amino-5-butoxy-
thiazole &L X 5 Ll 7ehs (I) O r A{LICKSL 56+ 3 HBr D7z (1) ik butoxy-
acetaldehyde (IV) 127 2 A5 455 FA X 1, aldehyde (IV) I ARRETHBICEHEAT 50T
— 157 3 07 [T 10 WEfHEE /MBI L 72955 7w 4 fk L7eh%il ST 1/5 FREEL 7' m 2 g
WS, BORED 5 & AL WD, L 20° TS S ®7c L oAy 3~4 IfcFrs
BO7 v £ fiital 725t aldehyde Bpidp 0. 7' n afkL¥2 bis ez HBr
EBEDTHML, 74 RIZE RS T U0 THENCHIT 721500 2-aminothiazole 5 SR
EIRIXT B OB TRk D%, (IV) @ enolacetate (VI) 12T 8 6] Ui 7.
C:H,CCH.COCH;, C,H,OCH,CH (OC,H;); & 3 C.H,SCH,COCH,, C,H,SCH,CH (OC,Hj),
ICHATORER  POMUERRIRR D R 3 2Bl = ¢, Witz 7w ARDIRRE EHEZ
T

|

Table I  Antibacterial Activity of

Rl—;\/—R;;
S

; M. tuberculosis

Strain ‘ . .
Staph. aureus | E. coli communis

Medium - H 37 - N
and incubation Kirchner | Casein Ammonium
R, R, R, 3 weeks ;r 24 hrs ! 24 hrs
AcNH-  -H | -S-C,H, 1: 16,000 1: 4,000 1: 8,000
AcNH- | -H ~S-C,H, (is0) | 16,000 4,000 8,000
AcNH- -H | -S0.-C,H, ’ 4,000 4,000 © | 4,000
H,N- . -H . -SO,-C,H, | 4,000 4,000~ 4,000
H.N- -H - -S-C,H, | 16, 000 |
AcNH- | -CH-S-C,H, -H | 16,000 16, 000 2,000 <
AcNH- | —CILSO.C,H, . -H | 2,000 4,000 4,000
H,N- -CH.SO.C,H, -H | 2,000 | 2,000 2,000
AcNH- -CH,OC,H, | -H 4,000 4,000 2,000
H.N- -CH,OC,H, -H 2,000 | 2,000 2,000
p, #'-NH,C;H,SO0,C,H,NH, 4,000 32, 000 64, 000

Table IT Ultraviolet Absorption Maxima of Thiazole Derivatives in Methanol

2 4 ‘ 5 ' Amax. mp } 2 i 4 i 5 ‘ Amax. myy
AcNH  CH, H 271 ' AeNH  CH, | sC,H, = 283
AcNH  CH.OC,H, H | 265 AcNH = CH; ' SO.CH, 276
AcNH  CHSCH, | H | 270  AcNH H | so.CH, 277
AcNH CH2502C4I'IQ i H i 268 { AcNH : H SC,;HQ 284
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a0 01k Sickk~<T electronegativity #353 <, lone pair @ M-effect sifi\n7zd & B
$iL%. p-nitrophenoxyacetone KU phenoxymethyl phenyl ketone O 7w 2P a-
bromo &3t H LT A IR, CH,CSNH, % L i 3 5 frd = — 7 AL GO o N D3, ~v
BRSO T TR AT X B SRl o% kHFx bins. alkyl OB o Lo FYEA
%ETRX@Mﬁmgzgn,y4@»nk/@awmm«fiﬁﬁbO&Mhﬂé.%9W,
v 10 o LA MOPE B OF R Table 1 1T & & D7z

j\ﬁumlr}zm H 37 Wit 24 i, 2-acetamido-5-butylmercapto {LE#ICOTIE 4 1.
O 2 FAIOFEE R LY DDS O 4 (5O HE I TH V. FERO 4-butylmercaptomethyl
oy MU heRL, —0- kU0 -SO- #ifh & -S- a4k &Y, 2-amino MRk 2-ace-
tylamino ARICHFH I LD X HDLCHZD

KNy TwvT s PRI X DK %%M@Km\iT%k][tm?@<2ﬂ®W1
amino—4- LT 265~271 mp, 57Uiaa¢szz} A-methyl-5- FHEMRIE 276~284 mp (filfL
B A Y 7 —NEEE) THhOK. 9_aminothiazole ['1&® Amax i 255 mp (7= —AHEE) '
ThD.

K0 1m D E R, IR S U7 BB P0G, TERAHT & S S e AR P
g OAR), AW SR 5 -

£ ® O I

2-Acetylamino-4-methyl-5-bromothiazole & C,H,ONa & DRIt 0.5g » Na ®¥HfR &7 20 cc
DT F LT Lz — LTS, 2-acetylamino-4-methyl-5-bromothiazole (1) 5g D 10cc 7517 1= —
TR I B L, 1507, 15 IRt B Kblﬁ‘l‘"‘*ﬁm Lic 7w a v -2, B0t 7 e =< ik
I 2. oo a — TR S LR, FREie, RO SISO D . FROOMI O IE X D (% mp 1957 (J‘«ﬁ" L
Ykﬁ—PMm)qu( )&mw.ﬁmmmmmM@&mm%H o LA, VRO 2 1l T
ST IV AATTI K X 0 B0 RE& L. mp 3507 DL F, MO ER N AL e o & 4 v SR, 1570 iﬁ@é’&
Mﬂfa&fffﬁm&ﬁ%ﬁ-MPHMRM%fwt+ww#5kmﬁ&ME<nm3mﬂimoﬁﬁm

fERRE<) 1B 9| R INA G IR AR A WANTAR

Monochloroaceton & C,HONa & ORI Dcc OFF L7 — ol Na 2.5g & Fifig &
—15° A HIS D EX s 10g © monochloroacetone ¢ 10 cc 7 = L 7 L 3 — L EETE Ao Hilah TIR 4 Wil
F, R LR M S D F W HEH L e e A DI A AR, T e s = e Dl L DAt 24D
RS R R L, TG 2 o v v BOEEE M OM B B his s ol

Butoxyacetonitrile (IV) Farren!'®> o752 Hiv,, 60.6g O trioxymethylene r 166g D7 F 1
S — nt —15° (2l —5° LUF Tl R A X A, R IO v e VA Lkifx‘@k—% EA!
y,f,ft[xfz&”} bp 133~135° D butoxymethyl chloride (1) #74. 66g D chloride # Hurd!® o} X
n 100° (AL 7= CuCN (120° §il) 48 g 1.5 D LA MA D - bp 169~171° o butoxyacetonitrile
. L 7725

Butoxyacetone (1-butoxy-2-propanone) (V) Barnes'® O {FERHIC 7o B W S T Tl 2k

9) G. A. Wiesehahn : Brit. Pat. 645, 901.

10) Vanndenvelt: J. Am. Chem. Soc. 66, 1693(1944).
11) J.W. Farren: Ibid. 47, 2419(1925).

12) C.D. Hurd: Ibid. 61, 252(1939).

13) R. A. Barnes: Ibid. 68, 2339(1946).
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CH:Mgl o=—5 130 (Mg 2.1g #»MEk=—51 80cc zhz, 13g ® CH,l FEF) % dry ice-
acetone T —50° 12 HS D FE /LA BIR 41 kD nitrile (IV) 10g @ 40ce =~ 5 LRI FRS D F
WIEN BN 2 U 24 Wefiie, 1525 B A Iz = — 5 L0, KiG% 3 = — 5 L TR L 7s =

— 7OV L ROKEERS, MOKWIEE v — X TR = — 7 vk, B h WA L TS bp 153~155°
DA 4eg . = rew TR o PR PV VA, L2237 1% AN 7 4 oY = XL EM R F L v

Butoxyacetone O 70 LRV FFARELOMME kit (V) 2g % CHClL 10 cc I[0ikiES h F 470 28
L7 wa 2g O 10cc CHClLy, Mg a T, MM 24° X D &by 45° L. JFHRTHE LIS T80
BHyR LEKIRNLS D AL S v o 2 4T NEIREBIEIE T IRBEE LI ORI RS . R0 EE 0 1g
% 10cc DI v = — LI, 7R 0.358 @ 10ce » = — AWk E iz B & JEE LR LB .
K b LRI B B0 T % & RIUS D7 4 M. Z Wi Bl gk BYRTCI, 525 Hi%sC FliHIG M
Thtash, 525 7 v =K CHHL Hitlh =—~7 ik ), = =75 1is KiCOy Clptgms = — 5 13
B HOOITRWEZE Y MG T 2 & Wb T5. o7 vV RS, SOKBER T 2 1k, 5025 7 ua
= v kb BEEERE, MEfa 2R, mp 116~1177. CgHc0:N,S (2-acetylamino-4-methyl-5-butoxythiazole) i}
fei N 12.27, SEERMi N 12,52,

Butoxyacetic acid chloride (IX) monochloroacetic acid + C,HONa ) » {3% L 7= butoxyacetic
acid (Vll) bp,s 128~130° 17 g % 60° 1 fijild, S b F7csih 17g o SOCl, #iTF#g 807 1= 1 Beiniil
v L {f. bp 150~155° D4 15 g A fH.

1-Rutoxy-3-chloro-2-propanone (XI) 13.7g o= ey 2531 v X bz CH;N; @ 60cc fi
K = F LR OKAG S D FET D, kid (IX) Sg AR 2RI, MR U 2 S D E 05 LI
i, B OGS TR 77 A BE A, MO D = — 7 A Bk AT WK TR = — 5 vESIL Ik
BE, MOKWEE Y — 2 TR e — T or Wk, a0l 4.5g #14. bpy, 1007

2-Amino-4-butoxymethylthiazole (XII) 4g O (X1) CARIEARIC L 7o+ JESE 1.8g » i
B 2 100° ¢ 2 MRV S, 15 S e BT RSB EL A 1295 MR IR, TRMENS T A B I,
T B AR VDK TR A = — 5 s b D, = — T OV e IR DERE ¥ — 2 Tk = — 5 v |, i
BRI R D e T 5 &k, o~ — 7 v, Al — 7 LR LoD TR, MEfagt R mp 60°.

2-Acetylamino-4-butoxymethylthiazole (XIII) Fido 3 v (X0) 2g % 3 {50 MkErEE C 7 &+
Ak, JKHUZ B2 &G PIROKEE, MEEERILG mp 1007, 7577 v o~ XD PR P.Os, 90° 3§
FEEE M 5 & mp 104°. CyH;O.N:S (2-acetylamino-4-butoxymethylthiazole) ;i ¥iffi C 52.60, H 7.08,
N 12.27, <EEMi; C 52.75, H 6.89, N 12.26.

Butoxyacetaldehyde diethyl acetal (1) 3.9g ® Na % 100cc D7 51y n =2 — L EIREITE
ok 1207 IS b ¥ F e s 30 g o bromoacetal o 30ce T oL T — A YRR R IR AT TS 8
RRRELAR, BOSHTH Ui 77w & v — 300 PIE, WPLE it Zo e, BRI Ao hd) 58 bpiy 84 ~86° MBS
12 g #14%. it 41.627. acetal (1) 14g % 577 fififif 40cc X 1207, 30 4y Wit s FIEGIE, Tigsa =
~F L CHD, =T LRI B E SRS L e AT REIE IR D N 4 N e X v AR = -5 LY
Jio BRI bpis 42~457 DRy 6g 18, 8N 50.82;. semicarbazone, mp 100°.

Butoxyacetaldehyde enclacetate (VI) butoxyacetaldehyde 10 g » Mt /kEi#E 20.6g o472 1.5¢g
DHOREEE 7 V % iz T 180~140° 1z 40 230y, 507 Dk 40ce T2/ &b, 525 Uik Y — 21
WIS LR O A Bl MR bpy 90~93° DR 3g w1

Butoxyacetaldehyde diethyl acetal @ 70 LA{ERUFARELDEES acetal (I)2g % 10cc CH-
Cly /i, S0 EXRNE7wa 1.6g @ 20cc CHClL, Wil a i F, IIGIE 26 ~34°, 3 FiHE 7 = A

— 51 —



52 (1956)

FMATETL & 75 B KPEBHAE Y v o 7 AT B CHCL MLEEI%, AEGORMEY KENOTE 1.7g
O+ RHA Mz 807 TMUMAMLIT Fig. 1 () EIbRES:. BEOHBmEY MRl v 7 7RG
B, 77— 1 ko< B AR TR L

Summary

The reaction of 2-acetamino-4-methyl-5-bromothiazole (1) and sodium butoxide
failed to give the objective 2-acetamino-4-methyl-5-butoxythiazole (1I) under the
various conditions tested and only a substance of unknown structure, melting at over
350°, was obtained. Bromination of butoxyacetone (V) followed by reaction with
thiourea gave a minute amount of 2-aminothiazole derivative whose acetate melted
at 116~117°. The isomer of (1I), i. e. 2-acetamino-4-butoxymethylthiazole (XIII) was
obtained by the acetylation of 2-amino-4-butoxymethylthiazole (XI[), formed in a good
yield by the condensation of thiourea and l1-butoxy-3-chloro-2-propanone (XI) obtai-
ned by the hydrochloric acid decomposition of the diazoketone (X). Attempted
preparation of 2-aminc-5-butoxythiazole (Fig. 2, (II) J by the bromination of butoxy-
acetaldehyde diethyl acetal (I) followed by condensation with thiourea failed to
provide a crystalline porduct, although the formation of 2-aminothiazole derivatives
was proved by the diazo color reaction. The antibacterial activity of the thiazole
derivatives thereby prepared are shown in Table I, and the ultraviolet absorption
maxima of the thiazole derivatives reported in the present and the preceding papers
are shown in Table II.

7 = F F » O B4 G5V
Iodinin B AD A (2). 1, 7-Dihydroxyphenazine Di-N-oxide 0 4%*

#OM - i

Itiro Yosioka : Studies on Phenazines. V. Synthesis of lodinin Isomers. (2).
Synthesis of 1, 7-Dihydroxyphenazine Di-N-oxide.

miER® ¢ lodinin & ZoO OO FMKTH B 1,8 K1 2, 7-dihydroxyphenazine di-N-
oxide DOEHIK T HE L Zens4 b o Fiko 1, 7-dihydroxyphenazine di-N-oxide D&%
EET 5.

Z Lo di-N-oxide Okl ¢#5H % dihydroxyphenazine ORI OWTh~<5.

Wohl-Aue JEOZERIC XY o-=tu T =Y~ Lt m-T =2 & v EaflEn Vv O ChEd

# Pharm. Bull. 2% 170 ggds.
1) 4% 44#: Pharm. Bull. 1, 66(1953).
2} I. Yosioka, Y. Kidani : J. Pharm. Soc. Japan 72, 1128(1952).
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