EEEARR, BREFEE, BH OB, BEEAE: 2-7 0 F 7V —voe X o B3 H) 27

IR ®

BEEEAM, 2HEE, ER B FERLE: 2-73I/F 7V —vou L ALEE 3 H P
(E2ERIERIE LCD2-7 2/ -5-u X vF 7V — VEHEKIZ DN T

Kichitaro Takatori, Shingo Asano, Kei Nagata, and Akio Ito:
Thiocyanation of 2-Aminothiazoles, TI.
Research on the Derivatives of 2-Amino-5-thiocyano-thiazoles
for the Chemotherapeutic Agents,

2 -Acylamido- 5 -thiocyano - thiazoles generally have the strong bacteriocidal activity to
Staphylococcus aureus, Escherichia coli, and Mycobacterium tuberculosis. Also, 2-Formamido-
5-thiocyano-thiazoles and 2-acetamido-5-thiocyano-thiazoles have the strong fungicidal activity
to Trichophyton, Candida, Piricularia oryzae and Alternaria solani. LDgo of 2-Formamido-
5-thiocyano-thiazole, 2-acetamido-5-thiocyano-thiazole, and 2-acetamido-4-methyl-5-thio-
cyano-thiazole have been measured.

B 2 BT E L0 § B AL Ty VR, (OB s LR LR R
ZZimE LDz

S IRE DL & LT Staphylococcus aureus, (R D 4% & LT Escherichia coli 333 % in vitro O
BARREFT o 7. BRE LAY OBREES, BEXax8 1 RORL, MEIEROMRELE 2R JUHE3
KR LIz, COERNBRO L) inBEE R Liz.

(1) 2-Aminothiazole (No.1), 2-Amino-4-methyl-thiazole (No.2) 1%, HAPRERE, KIBEO WFhic
LEAEHEFRAREACDI, F0OF 3 Ex7 v vt U TRIEEREEAT 5. BAORELY
COVEOREEIC X R, 81 E0ASYWTIE sulfanilyl>acetyl>benzoyl DIEFETHh - 7. Sl 4,
AR 385 = L R EAERT = ) <EDARIRIRE, MEREC T B in vitro ORENE oK, 2-(p-
Nitrobenzamido) - thiazole X\ W FIE I 2 E T 5 Z L2 W LT 5. 2-(p-Nitrobenzamido) -thiazole % 2-
Aminothiazole D7 WL TH B, T OB E .

(2) &HY, J:EB%;tﬁﬁi?ﬁ4)'G, 2- Aminothiazole D€ X2 4 VLR, FOT7 v F P E &b, FHarh
Fouy ) TENECH B 2 2 A L. % 1T Sulfathiazole 73 Sulfabenzamide X DB N KTHBDS,
RIFE7 2L 0E 7oVvn7ov7 =) FERRVFHET v ) Al e 2HE LBEEEXE T ADT

B 2 ELXLT, CoRERELL.

*1 BN

*2 #5049 3k 80, 789 (1960).

1) =H., PHE: g3k 71, 1367 (1951).
2) HEL, REP: K3k 80, 789 (1960).

3) #I, Bk, 4 83k 71, 479 (1951).
4) EH, M 283k 71, 1374 (1950).
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Table 1. Test Compounds
Test No. Constitutions Test No. Constitutions
N—1 N—/CHs
NO. 1 NH2_|l S )i NO. 2 NH2_H S )
N—; N___/CHs
No. 3 CHSCONH—I\;\S/ No. 4 CHSCONH—MS /’
N— N—CHs
No. 5 C6H5CONH—”\S/ No. 6 C6H5CONH-US/
N— N—;/CHs
No. 7 NHJS I sen No. 8 NH2—QS/—SCN
N— N—CHs
No. 9 CH3C0NH—H\ 5 /-SCN No. 10 CH;;CONH—M g -SCN
N—j N—CHs
No. 11 CeHsCONH—H 5 /-SCN No. 12 C6H5CONH—US J-SCN
S. T. Sulfathiazole
Table 2. Staphylococcus aureus (Heatley) (in vitro tests)
Days 1st 2nd 3rd
"~ Molar concent-
— ration|107110-2/10-8/10-4/10-5/10-6110-1{10-2{10-310~4/10-5{10~6,10~1/10-2{10-3/10~4{10-5|10~¢
Test No. _
1 — | = | H ] H | = = | H | = — | ]
2 i B I e S = N B = o B B I A 8 "H+ — | = | | |
3 e e e I I R e B I I I I e A I I IR e
4 e e R I R R e e I I O o A B IR BT I
5 e R T e e R e T e Y e R AR
6 — == === = =] = |
7 — == ==l = ==l === =
8 e el e Bl e Rl e I Bt e I e I I AR S R
9 e e e e il e e e A R R e el R A A
10 o el R i e E B I B e B I I e
11 — === x|+ === == === #|#*
12 S [ N U (VNS [ [ | (U (TN (ETHY [ I (N [ o
S. T. — === =+ =1=x|x]x|H|-|=|z|x|#]|+
Control + H H
Degree of Turbidity: —None =+Slight +Perceptible ++Remarkable HtStrong
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Table 3. E. coli (in vitro tests)

Days 1st 2nd 3rd
Molar concent- |
N 10-110-2/10-8/10~4/1075/10-6|[10-1|10-2/10~3/10-4(10-5{10-610-1|10~2/10~3/10~4/10-5{10"¢
Test No. ‘
1 B T R e R A R R el I T T g
2 e e A A i e e e A A R
3 R e e e e e e I R R i B I B s
4 e B I I I e I B e I o I B I o IR AR I
5 e e I o I e e B A o A I [ A el B o A
6 R R T e e e T T e e e R R R
7 e e Rl e e e B R O I e e I I R
8 I e e e A B B e IR B e e e R AT T
9 R T e I o I e e e IR TTIR It T
10 e I T I I T T B e e R A R R
11 R e e I e R e e I I e A I T
12 ===+ === == === =]+
s. T. R e e e I I B e I I I R
Control + +H H

Degree of Turbidity: —None =+Slight -Perceptible +-Remarkable tStrong

(3) 2-Amino-5-thiocyano-thiazole (No. 7), 2-Amino-4-methyl-5-thiocyano-thiazole (No.8) %, #j
HIRIRE, KBE OV hicd Sulfathiazole & FRRE DD TH in vitro OFLE AR L. SAL D FF
v 7 UEBANES LLHENERRS LD 5bITHS. SOMLEYOLERT 2 2 e 7 v v L 2-Acet-
amido-5-thiocyano-thiazole (No.9), 2-Acetamido-4-methyl-5-thiocyano-thiazole (No.10), 2-Benzamido-
5-thiocyano-thiazole (No.11), 2-Benzamido-4-methyl-5-thiocyano-thiazole (No.12) %, BHLEPDTEN
FENEEOBREL TV 5.

8 91c 2-Acetamido-5- thiocyano- thiazole (No.9), 2-Acetamido-4-methyl-5-thiocyano-thiazole (No. 10)
EOWT, BT % in vitro DIRNE A% 1T/ o 7. Dubos 8 2% Hittha A\, AZURSHGE (Frank-
furt #) AL 2 BEEEZOKEEE 4 KR Uiz, MLEPE 1074/2 S VIR T L IBIERERL, in
vitro THERKECWLEBWRE 2835, LiKEi, /J\ﬁgg)&i p-Thiocyanoacetanilide, p-Thiocyanobenz-
anilide 73 in vitro CERKEICS LB ERBENAE LW L2RE LI, F7 0 —VvRe X AEMEHEE

Table 4. Mpycobacterium tuberculosis (Frankfurt) (in vitro tests)

Molar C\O“C‘fntrati‘m 10-4l10-4/10-4,, _[10-5110-5 ), 1_;[10-6[10-8], _,10~710-7 Control| Control
Test No. Tee— | 215 215 215 215
9 — | =+ || A | | H |
H H
10 I I I I o R IR I I A
H  Very large growth of bacilli ++ Large growth of bacilli
+ Slight growth of bacilli — No growth of bacilli

5) BHL, /N FEEk 72, 113 (1952).
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BRu X MY E, ZOETRNCHEEYRICTHL5THS. No. 9, No.10 ofEKE T3 2 in vitro
#RIT A Thibion BBEEZ 2 bh 5.

B3 IR R EIEMYEDRIE D Hi®AT 2-Formamido-5-thiocyano-thiazole (FART), 2-Acetamido-5-
thiocyano-thiazole (AART) i&DWT, FREGRIRE & UTBE MBS Trichophyton interdigitale, > v
4 #iCandida albicans, FE#FRERIRE & L CHgEWERE Piricularia oryzae, E%555 Alternaria solani 13
3 Bin vitro DB IR L. FOBBEXES BCRLE. T0XEERDEbM1D L 51 FARTIZ AART
X0EANTHED, FIRREDEL LT TEETHS. BEABFELIRHPTHS.

Table 5. Minimum Fungistatic Concentration (in vifro tests)

T.i.: Trichophyton interdigitale
C.a.: Candida albicans
P.o.: Piricularia oryzae
A.s.: Alternaria solani

l Minimum fungistatic Concentration (y/ml)
No. Compound ‘
‘ T. i. C.a. | Poo | A
H [ ;
1 2-Formamido-5-thiocyano-thiazole l 6.25 } 12.5 ‘ 2.5 5
i 1
2 2- Acetamido-5-thiocyano-thiazole | 50 — <} S 50
I

F#ic 2-Formamido-5-thiocyano-thiazole, 2-Acetamido-5-thiocyano-thiazole, 2-Acetamido-4-methyl-
5-thiocyano-thiazole @ LDgo #H#K$T5 &, 6 BORT I I DIEFRTEHEENA &/ B, 2-Acetamido-
4-methyl-5-thiocyano-thiazole »F MM K1E, Sulfathiazole X H Methylsulfathiazole @ 73 A T 5
% L Zf7+ 5. 2-Formamido-5-thiocyano-thiazole M MAFMIEATIESD 523, LDge96.2mg/kg & Hilhiyfh
DZFH L DIFOE, ARMEFEREA L LT2< AR LW 2 a0 2 Bbh 5.

Table 6.
No. Compound } LDs, mg/kg
1 2-Formamido-5-thiocyano-thiazole 1( 96.2 (&)
2- Acetamido-5-thiocyano-thiazole | 43 (FFmE)
3 2- Acetamido-4-methyl-5-thiocyano-thiazole ' 15 (R Fm)

e b KEFIE 2, R TATECHUREAE L SRR 35 in vitro D25 ) — = 7245 2000l e
BYTHAL TS0, £OHT p-Thiocyano-acetanilide & &I 7Bl IE 4 H T A HAYMDO—DOTH B2 &%
ﬁ%bfbé.%oaéﬁﬁ,ﬁ#,EE%&%B%@K&%X&U—:y&@,ZAmmm®5¢mmwm-
thiazole ZE2HMAGH L L THREL TV 228, BWOFEBIC & - Tik 2- Acylamido-5-thiocyano-thiazoles {35
HETRARWAEWIEDS 1T, Acyl A X TERMSHATH 5.

AV O—EIEIMABOFEE B L USTEEORFEN RIS (REHH) X ofz. s iRk, LDs, #l
R, AEBHIIAREEEREIEEHEAHMRHRE, OEAEYIRERET ORAS, Lz Rspeis
AR OEE ], HBE A B o7, PR L CEER#EAHL ¥ T,

6) Japanese Journal of Medical Science and Biology 12, 175--292 (1959).
7) fAfE, RS, FHE: g 47, 378 (1960).
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® B o #

() BERBE, XBRACHITIREHLRR B2£, #3E£50).

(a) EBREOAESLIUVUIE Wxx=210g, *7+210g, Al 5g,7K 1000ml &\~ 5 5 Bouillon-
Pepton # & F8 L, N/10 %k —#¢ pH7.0~7.2 £ 725 X S IKBIELz. $REHIL, T U oGsimE
B+ BHBE NI 4.5ml FO0FER A — b7 L — e 120° DL 15 DR sk L.

() HRFIORH

(i) A4 0.00Imol FoREE L, #o 0.00Imol 2t Iml JKIBETCEET S L 512 LT lmol 1 ¥ %385

4%. No.3, No.4, No.b, No.6, No.9, No.10, No.11, No.12 ¥ X 7* %t E#7C % % Sulfathiazole (34>
Bol0%HME Y — 25, No.l, No.2, No.7, No.8x&n 10% HEEIMNZ X v, 251 Imol 151K 4 #55d
THHENT Xz,

(i) #H¥ lmol #% 0.5ml % x A ¥~ » M TEED, 3 (Bouillon-pepton) 4.5ml Az fiiz % & 107tmol #%,
10~1mol # 0.5ml% 531 L 7zBouillon-pepton 4.5ml diz iz % £ 10~2mol %, Mgk 10 8molifiZlE % . #
I X DB 2EURBESRRAGHE Y — 255k FHEREETE T L CTEME L 5. Staphylococcus aureus
DFEB A FEpHR L 4.5~9.8, E. coli {24.6~8.8 uwan), ZDHEETIE o 72 1072~1078 mol fEHiE Ak =
PHEHWC 3 5 7. = OZRFIA120° LI EI5REE L 7=,

(c) ¥IE AN HEESE A 5T 1L T Bouillon-Pepton HUZjikssE LicEi%, #H#od 101~10"5mol it
1 BeHE oo, 107 %mol BT iZ L n W CTHEE A NOBRAFZER L Uiz, Jlic W% In 2 72w
Bouillon-Pepton A B % #5f L T & L.

(d) BiEHE L BRIE AR & & L i gopgsdiciie, 24050, 4885, 72RRI%OBE T BEL
7z ZOERERE 2K, B3I ROTOMCHEIL .

2) BEHICHTIHEIRER B4EXSRD).

(a) HWHEE KDL 5 CHEL7-Dubostirtliz H L 7-.

£ KH.PO, 1.0g

Na,HPO, - 12H,0 6.3g #HE L TR B
B 2.0g
FEIK 100m1

CHUCRD S DHEINZ D, AR E 5.
7&K 850ml
Mibh €4 2g G%AY 2 3 v ESHE% 4 0ml)
v BB e 0.01g
MgS0O, - TH,O 0.01g (A%BKE%1ml)
CaCl, 0.0005g (0.05%A %A 1ml)
ZnSOy 0.0001g (0.01%i5 % 1ml)
CuSOy 0.0001g ( ” % 1ml)

LI EDBEE A pHE. 8 I filET 5. 2 U TEB S iz ZEREREH 900ml iz Tween 80 0.5g (10% &% 5 ml)
iz, BERE®, HEES g8 G0%EW A 10m]) , 4-MiF 100m] Z M RIN$ 5.

8) [RUYRBITETF A &M M FERBRE” GBo 26HBE.
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(b) BIREVHRIIORAM YRR, T0% 7 v a —ViciBR, 87K, B8 RORTHECHE
Nk (S

Table 7. Table 8.
2-Acetamido-5-thiocyano-thiazole DZFHR 2- Acetamido-4-methyl-5-thiocyano-thiazole DOZFHR

No. 7 0 3 £ LI No. 7 P o ] U
T 199mg| 1073mol 1 213mg| 1073mol

70%C2H50H10m1 f . 70% C2H5OH10ml f s

| hoREER (FR 9.5 | 1 T | sopkmEE | 1000 102

#%, FWRT5) 1 10-3 %, TR 5B) L 42.6 10-3

i 139.8 I 10-3

5 5
|

v T#1:10c | 1074 v T%1:10c | 107t

v %1 : 10 1_?2—4 N T#1: 10 1%

I W1 : 101 105"“'” VI M1 : 1010 l%_‘*

VI W#%1:10ik | 105 VI Wx1:10i | 10-®

70% 02H5OI‘I 10_5 70%C2H5OH 10_5

I V#l: 10 VI val:10e | 107°

ETHRT S 2 CTHERT 2

X VI%1: 101 105 i X Vix1: 10ic %

X VI%1:10c | 10-6 X VI#1:10ic | 1076

XI W%l : 101 3%1? Xt ~’ %1 : 101 %".

NI X#&1: 10 %ﬁ XI X#1: 10 @5—6

(o) HEBEZHEORAE [, HELc 3 BREEL - ABERE (Frankfurthp) 75, FEELCI-T
fiE Imghiiml D AEFERAEKIC B TW SE R A 8L 72,

() HFREVRMEHORBS LUEE HRHRE (HR16~18mm) 12K%55L, Zhicsk 4.5ml >
DREMA T, I 2 REIEI O 0.5ml $ 0%z, 9 RICRT X 5 RAEFEY RN H ORI
w157z,

Table 9. 7 W % % W n &5 #t

éﬁ%%%%[l[2345678910 1| 12

. ml ml ml ml ml ml ml ml] ml ml ml ml
ki Mo\ 45| 45| 45| 45| 45| 45| 45| 45| 4.5| 45| 45| 4.5
ml ml ml ml ml ml ml ml] ml ml ml ml

BB K Y B W | 105 110,50 m0.5 0.5 V0.5 VI0.5 V0.5 wI0.5, X0.5| X0.5 X10.5 X10.5
moll mol] moll moll mol] mol] moll moll moll moll mol mol

T v B B g | 1010710511078 11075 | g0 | 1070 11078 |40, 1077 | 1077
10 7 5 10 5 5 10 5 5 1077 5 5

Alesxdigd & LT, 85 4.5ml iz 70% 72 —ov 0.5ml #2726 0 (A), R O Sml % 535 Li-d D
(B) 2B\,
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UED &S aiEek, 37° OmINgicied, 48 RMBRICERE D 2 L&D TH D, EER I # 0. 1ml
(=10"1mg) % HERE, 37° KCTHEL . |
() BEHE 4 HARCHEORE, HEOFE, BEAARNSIUSHRL CHIEL 2. YIEOBBEIE LXK
DFOMHETL 1.
3) RKAICHTHHEHRAEBR Sabouraud DES Hi % F \~, Trichophyton 1% 25°C 10 A ), Candida 1%
37°C5 HM, P.o. U A.s. 1225°C 4 BRSEBRORSEAEEL .
(4) LD5o @ fl® 2- Formamido-5-thiocyano-thiazole (FART) & 2-Acetamido-5-thiocyano-thiazole
(AART), 2-Acetamido-4-methyl-5-thiocyano-thiazole (AAMRT) ZEfARI2LC, HloZkH<c LDso
HIENR T bz,
() FART OIFE& 10% 7 5 €7 T2 ED 2 B H €, 10mg/ml OREOBEEEIED, $E1T~22¢
D2 YATKEARS LT, BEMgoREEELBEL . ToFRLBEI0RRL . ZoOfER~ S Litch-
field-Wilcoxon ¢ LDgo #EH L 7-.

Table 10. FART o & ¥ = ¥

Dose mg/kg 50 65 84.5 110 143 186 242 315
L1 S < 1/10 6/10 5/10 6/10 7/10 8/10 8/10 10/10

(i) AART, AAMRT OB4 2% 7 5 ¢ 7 I 288IRE1ED, KE20~25gnD~ 72 0.2~0.4ml % &
THESHLT, 4BREBROBUBHEABELA:. TofREBIN RBIVCELRCR L. KOoHRE® S
Behrens-Karber 3G LDgo #2H L 7=

Table 11. AART o & ¥ & Table 12. AAMRT &M
Dose mg/kg 15 30 40 60 Dose mg/kg 5 10 15 30
o X 0/4 1/4 1/4 4/4 L7 - 0/4 2/4 2/4 4/4

Trepdt, FE T, KB F SBEF, SHER:

v 2 BRI = % 7 v O JAIFAIS A (BB 1))
YEIVYADREECLEK JITTEECOWT

Hideo Takenaka, Hajime Ito, Kaoru Ohashi, Tzkzko Tanino and
Hirotoshi lwata: Studies on the Pharmaceutical
Applications of Fatty Acid Esters of Sucrose, T.

The Effect of Sucrose Fatty Acid Esters on the Stability of Vitamin A,

Fatty acid esters of sucrose are a superior surfactant compared with hitherto available
surfactants. For the pharmaceutical applications of these surface-active materials, authors
examined the use as a filler.

*ARM L ORE I AARFERH IR (196242 510 A) dsWwTHERLL.



