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and EY was determined with 1-N-calomel electrode as the standard. Values obtained
were : —0.813 volt for (I), -0.829 volt for (II) and ~0.863 volt for (III). Partial hydrolysis
of 4,4'-dinitrobipheny] ether, described in the previous report?, was carried out further
using Na,S and SnCl; as the reducing agents. Na,S gave the best results and SnCl,
gave a poor yield. S” is assumed to be oxidized to S;0;” by which NO, is reduced to
NH.. The results of partial reduction and electrolytic reduction of 4,4’-dinitrobiphenyl
ether and 4-amino—4"-nitrobiphenyl ether by polarography were in good agreement.
(Received October 11, 1850)
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Antibacterial Properties of 2-Substituted 1,4-Naphthoquinones. I.
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¥ YHHICHEREDO S S S SIES I VAL TE Y, Ry Yy VHETIREX OBERNSRIND, 20
BEHIEZ O CAHESI N TWS L, HENDHE L CORER Y V7 vHBERIEONERI L T 5.
—FiF 7 b F 7 VBT ONTIE Fieser® &~ 5 U vHlE LCH 7 ¥ ik lapinone Za &KL Tl
32% PiEMHEIZ DWW TiL 2-methyl-, 2-ethyl-, 2-chloro-, 2-methoxy-1,4-naphthoquinone® X 0% phthio-
kol & /MBUZIEF DTS,

Tt 1,4-5-7 b ¥ 2 v D 2 (LSRG 2 ZEBR KR O F o BEOFER L SR L CHEOME, B %
BT A HE M2 L HbNChiz. HIH methyl-, ethyl-, chloro-%, hydroxy-®, amino-D, anilino-®,
anisidino-", phenetidino-101,4-naphthoquinone 2z} £ HEEHID K= X b B L, Escherichia coli,
Staphylococcus albus, Bacillus subtilis, Actinomyces lavendulae, Oidium lactis, Saccharomyces sake, Willia
Cinomala, Torula rubla, Aspergillus niger, Penicillium glaucum, Mucor javanicus %¥WE & L, SH b izxd
F2HEMEE LS. FofEEIT Table Lizjr¥ 5. @ 4§ % methyl, chloro B VIR - PFLEM: 2R
LCHBHEEE IR 0 83T —HT 5. FLTRzL S nwb 0 & UCHBES 3 4 ©iX 2-amino-1,4-na-
phthoquinone DKEBEZ Dz T2 HEETS 5.

ZopgeoEiTR J. E. Little, J. J. Sproston, M. W. Foote 31 1,4-37 ¥/ v D 2HS X F L XA L H
7 HEAIEA L £ 2-methylmercapto-1,4-naphthoquinone (I.) Za¥ L&MW ER L, Db DH3 Monoli-
nia fructicola =3 UHENO 5% & L 2HHL TS0 RM Y, BEL TH-WE28KL, & SISk < AEM
B, B SRREISaT A HENLRR L LS A, o L4457 FF 2 AL B HEED 5 5 &
EXFEI M. (1) IWRECRIRE TS % Trichophyton (=3t 160 LG THE LT 2WHE 255
= & b0tz (Table ). (I) &% < iRz 2-ethylmercapto-1,4-naphthoquinone (ML) % &K % &

* Inohana, Chiba.
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EAVTE, WREICAL (1) SEOREAORBEEZRL TUIWS, R VRWHES 52 & & 2mMok.

XC (1) DEKROE, BiED s LU CGREESHRe mp 116° offq () 155, Zodoik 1,437+ 7 v
ICSBOATFALAA DT Ry RREZESE (1) SRBUTERTIE2T, (1) OFENERZERL TR
LS. ARRITHERE S SR X VREBEL A Fr X v B D L5 2B X bR 5 0% ShkEEY
2o & 1T 2SR b2 =BTt mp 116° o (1) Zi@I@T 2. X7 vz — A8, <59 7 ARTE
ST % & 1 = DRE2WK L TR T 50008 b a5 B ERE A S SHIFBA A Fe X vRlo 4 DY
GHEEC EF ok, TR, ST EOMOREREN S, AIEITRIAT % %23 dimethylmercapto-1,4-naphthoqui-
none :HEEL T\ e, & OFEMRBRT 5 O BOMERM L § & LT *IX 2-methylmercapto-1,4-na-
phthoquinone (I) ZH{Z AT 2L 7 & v R{ERHY LS CTHRE 73% BEC dimethylmercapto FiE{k2-
Ven &2 BH L. S OBD 4 ok 2-ethylmercapto-1,4-naphthoquinone (M) (= D\ C 4 FERI=E S A
Zo mp 84°, BRRFIEREES (V) THS.

t=F+F 55 L. Fieser, R. Brown!® 31 Schistosomiasis I N 2 v v =27 5 — CHIRIOBISRI= 23K
D 2T 2, 30EBH 1,477 ¥ v ERARLTWSEHHEICE L. #huz LY 2,3-dimethylmercapto-
1,4-naphthoquinone % 2,3-dichloro-1,4-naphthoquinone * methylmercaptane & DOZZFHKIMEIZ L OTE
KL TS, Z20RER 12%BETSE %. Rxofk (O), (IV) 2% 2,3-dimethyl &i* 2,3-diethyl-
mercapto-1,4-naphthoquinone * #oFN, FEHREOFENIEL —HLTCW50T, —ER—MEHEETSE S
2% SHLWREOGHRHKITIR A DHENBIL TN L5 .

<118z (1) 2% menadione LI & DT 24 O C— M ERICHBR 2R U . ZOBIER K
L FEEAEE MR AE O MR 2 RISiET. B 3072~ T (1) @ 0.05%8H &8 5 % D2
7 &, BT CRISHBEIIRA SR SN W IPRVREE X 11, BALOBMKL b D 0% KEISH L
T (I) @ 5mg/cc oAV —~ 7IHEERE 7 = ¥ = 5 mg OHEFIZTH D & PRENCBES N SR
fo . DIEIERIm OS5 &, ik Straub, Engelman #z X AUSDIEOME, REARIT 2 & 71 5%
REBI=xT LTI s T 4 © 2 T I LIS A DA 5 < —RFR & o 0, DEENLED VIR S
NIE R TRE TS Dk

Ktm%ﬁﬁﬁmﬁﬁfébuy@yﬁﬁ&nwm&met%@?%mﬁ@%ﬁ&@%ﬂtﬂLf%ﬁcnw
nadione & FEREOREEE e e o BOEENIL bI. X5 BMKREHRK T ITEmMEZ N 2 F ~%
ey R bRiEnok.

KBFGRIC TR ok TR/ MNAZEE (EBAE), FHESEER (BEWrgesn) =E B35, Ao —
IR BRI PR K ORI E R RICE S D TH S .

£ B o =

2-Methylmercapto-1,4-naphthoquinone (I) BR7* 2,3-Dimethylmercapto-1,4-naphthoguinone (II)
KixLz 100 cc k=% —njc 10 @ @ R L2 Fr2rh 72y 2L, 1658 © 1,4-9 > + %/
v ERHEE LY, »Exb LoD 30 SIKE T 5 L GEHRANHHT 5. %2 BB L ik 70%8
2z w — gk 15 cc 2IMAKKRPICBI T 3 LEFOEHRBAHHT 3. Z2MKL, B 22 cc o 70%
By n - PoREHE 2 REICTMZ BN LR EHE L 3. 240 EERO 70 = — 0 X U F L bk
mp 182° CGREHE). i 10 g. FESRIBH 2P RBR LIS 3 (1) 2EMN LIEK 2 2B I L Tks
ICIkiE S 5 & FEESHRIES AT H T 2. SR 7= —u b bR L mp 116° CREfE). CuHy 0.8, &
fif C 57.57, H 4.0, S 25.61, /»F%& 250.3, Fzhufii C 56.27, H 4.20, S 24.7, 4538 244.7, 247.5.

2,3-Dimethylmercapto-1,4-naphthoquinone 0.5 g @ (I) % 1.0g D xFrx1n 7% 2L
7= 30 cc o= —Adc AL 3EEHRE REREAN T 5. R 6 X Y RecZE Y Bk 3 5 LRkt
HREAPTHT 3. FMEERL, BEZEBHELCEMENETLY, 2EREED CT=% 7 -2 X VEHML,
mp 116°. ¥c& 0.45 g. () ZiR@i¥ 5 b @ik T

2-Ethylmercapto-1,4-naphthoquinone (III) RKk7r 2,3-Diethylmercapto-1,4-naphthoquinone (IV)
(1), () A L<HBbL 5. () FHEghkessh mp 142° CGRAm), (V) MEEIRM, mp 84°

11) Little, Sproston, Foote: J. Am. Chem. Soc. 71, 1124 (1949).
12) Fieser, Brown: J. Am. Chem. Soc. 71, 3609 (1949).
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CR#mE) .. . ’
WEERER ME, BEE RIRBCR T 3 iERBrosige it Czapek o A ki My, pH X 7.0 & L7,
EEio Mz 27° C, 48 Mg oEoEE T X 27,
Trichophyton [cxi3- ZIMBRER Wiz 4% 7 P —Hh 1%~7 1>, 1.8%ER L VK3 b @ &) 37°
10 B¥iEm o BEoREMMIC X 2 k. i Trichophyton 13 3TE 2 BB & L.
Table I. Antimicrobial spectrum of 2-substituted 1,4-naphthoquinones

M.LD. x10-¢ o)
|
AN N—x
A
|
o)
: X | o |-NH-| NH-| PPN
H | -CH,|-GH, -CI ] ~oH |-NH, | N Gl Gl ASCHa SC,H[ 3Gt ~SGI
7@1’3 o }7 N ) i o 68 OQH"; OC,H, o | 3 2 °
Escherichia coli 2.5/ 2.5 2.5 2.5 1 20 <2.5| <1 <1 2.5 10 20 2.5
)/
Staphylococcus, 20 | 20 | 10 25| 2.5|<25| <1 | 5 |10 |20 20 2.5
Bacillus subtilis 10 | 10 |50 1 25| 25|<2.5| <1 | <1 |50 |20 20| 10
Actinomyces <
oS lae 10 |20 110 |20 1 5 |<251 <1 | <1 |10 |20 20| 50
Oidium lactis = 10 | 20 5 5 1 25l<25| <1 | <1 |10 |20 00| 2.5
Saccharomyces |5 130 |5 |10 | 1 |1 |<2z5| <1 |[<1 (10 |10 | 20| 20
Willia anomalea |5 | 5 5 5 1 1 |<25]| <1 | <1 |20 2.5 10| 2.5
Torula rubra 5 25| 5 10 1 1 <2.5| <1 <1 20 10 10 2.5
Aspergillus niger |5 | 10 5 5 1 2.5 |<2.5 | <1 <1 2.5 |10 ) 5 2.5
Pencillium
wawcum |10 | 20 |10 |10 1 25(<25 <1 | <1 | 5 |10 | 50| 25
Mucor javanicus |5 | 10 25| 25| 1 <25| <1 | <1 |20 |10 } 0] 25

Table II. Inhibitory effect of 2-methylmercapto-1,4-naphthoquinone against Tichophyton(T1,Ts,Ts)

- , { i
M.I.D.Dglf({gbe T | T | T | | T T \ | T 5 Ty
0 = -] = 120 —:i:?—f—}” 320 + L+ | +
60 JNDSIE N 160 |+ +1+|480 + o+ +
| ] !
80 b= = ! - 240 BRI i+ ‘J 640 + J + |+
| K , ,
Control ’ 4 . + I + .
FRESEHFE,  RRPISERT
Summary

Methyl-, ethyl-, chloro~, hydroxy—, amino—, anilino—, anisidino~, phenetidino-, methyl-
mercapto—- and ethylmercapto—1,4—naphthoquinones were synthesized and their antibacte-
rial properties examined. During the synthesis of 2-methylmercapto derivative, 2,3-
dimethylmercapto derivative was obtained as a byproduct and a good metth for its
synthesis was found. In the same manner, 2,3-diethylmercapto derivative was also
obtained. The results of their antimicrobial tests against bacteria, fungi, yeast and
trichophyton are given in Tables I and II. Antimicrobial actions of 2-amino-, 2-me-
thylmercapto—, 2-ethylmercapto-, 2,3-dimethylmercapto-and 2,3-diethylmercapto-1,4-na-
phthoquinones are generally strong. 2-Methylmercapto-1,4-naphthoquinone possesses a
structure similar to menadione and therefore, its general pharmacological properties

were examined. As a result, it was found to possess actions similar to menadione in
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promoting blood coagulation and shortening of prothrombine time.
' (Received October 23, 1950)
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XY M Y OSMDTAFABULT V LB, £ OLFERERE LA € 2~ L BERITERIY 5 ASBEH
BIES T3 . HiT B I 3 B < B RAEARAI & U CiREEX Lo @i, 5-Phenyl-5-ethylhydantoin (Nirvanol)
TH Y, ZOEWEHDOBH b A7 Dl 2%, HOBEHIRCES 23005 vk ok 1936 4RI
5,5-Diphenylhydantoin (Dilantin) 2Rt e LCHWOAZEIT DT b, HMoBHERIC TR
ILERZ2ET 54 0015 2D LN, SEHERINIBRIz ok, RLEFHBRLED X v M v HEAIC
BALTIL, 2B d vy v 2 UV vESHED L DILVED 754, ZHRERERRAL LT, KD
6Done Xy 4 vEBEKLAK LB DT, MARKICEET S

9 8-
¢ c —CH,—_ J_CH,— /\-——¢ HO— \

+N ¢
& [CO I S t\/>\1—CH3
CH,—C -—NH>CO Nu-Co CO-NH NH-CO b
do—x CO—NH>
(1) ) (1r)
CHS
CH,
—C—NH
l [_(I;_NH © N CO Q —C——NH
X | >c0 (JJO—NH> V >CO
CO-NH onm
() (V) (VD)

e Xy M A v BEEOAEIT Bucherrer ¥ 1nfkok. HbxdlEr by 1l xa e =7l « 4t
7ty 3erd3#Fd 509 71 — ot 60° [CEBESIEL CHlEe Xy M A v 2B A EETS D, o
K HEREREIL Bucherer (Z{KAUTROINCIZHA I TN 5.

HCN R NH R
R’> <CN

) o = R’> <CN R/> <CN2
’\IH—CO

R NH
= e /,0~»\‘~c0> - > <
L~ R/ OO~NH

5—Pheny1~;5fpyridiniummethyIhydantoin—betain (L) (LR 248~250° offiF-fiCG% b, Phenacyl-
pyridiniumbromid % Bucherer @z /UEEL T LA 503 OB FIRE L b 4 5EE 7 & € v 2GRS -
TR B T IR R X b MM B o BRI U182 . FHERSHEIL 20 B 5% 10 BIRs o
ek D BMEDT L . (T) (RRSIRR O BERIE Zp 340°, $ikho HBr-#f Zp 300~302°, gHkGED v 7 5 —

CO2 NHCOOH

* Presend Adress: Research Laboratory, Pharmaceutical Industry of Kuroda, Ltd., Furuichi-naka-
dori, Joto-ku, Osaka.

1) Heyden A. G.: D.R.P. 602218 ; Peyton C. Tengue: J. Am. Chem. Soc. 69, 714 (1947).

2) Bucherer: J. prakt. Chem. (2) 141, 5



