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Melting Point of Thiram and its Solubility in Water, Studics on Thiram and its Related
Compounds. 1. I\ﬁchio_MuunA (Department of Microbiology, National Institute qf Hygienic
Sciencies. ) Received Jan, 23, 1961, Bolyu-Kagaku 26, 31, 1961 (with English résumé, 34)

5. Thiram QREA EKICHT BBEHE Thiram &z oibOEncy) Uik M1t
RPN (N BRI M a?s)  36. 1. 23 XZAD, :

Thiram O (IMIL) WL RUL, THTHIAGBKIE 140°, TN 4°~8 /min,
REHOE 2°/min IV TEDE LHIEOTIOIGEM RS C EHMPIL L, TOLIET MO
PR BEL 159° ~160° (decomp.) D#iF %137z,

KeHT 2 BN IR DV T, £ Thiram KEWO MR %520 U, Thiram fins 79 >
AP0 RERIREE 495mp itk b, Thiram 100~5007 % & te AW TIER LIz Biti % /0 -
WA BRI e MR U, AEOTIGHIE 100%, T3k £3% Ths. AKEEJNWT Thiram
ORI T B IAMNE % W52 U, 17 4mg/L (22°), 22, 0mg/L (27°), 36.3mg/L (37°) m5R % 81z,
D ¥, HBTHEMERL ke Thiam 0 < ZHUEIT (ry T LWECERRIIL, 2
DOFBBIHP TR IDE O3 e HUEM O P FIINRIC S b, Syl ke i © &
LT EMDbpol, ALV 22° (25t D Thiram QR HFME %52 L, 17mg/L o .
FiTiciE U, B 2 '*’ R VIEDORIYLE X —F L.

3 B

UFF AT ORI RN, 0T IR
FNCINAT, B e =S, 7 2o
Bile Lo D7z, 1934EI» LU, 8% 2
Nare EHARUHIZ D572 DI v S, BiTE
BRI 35\ TR T QIR OB K2 L b HicFED
Tw%, Von der Kerk® vk, NTHIRMEAE LT,
SFX Dt VEETMEATME D T TR AT
IREEFE D T 2 LB THS S LBHLTW
5. hAEIIT DI S5 I MN] S Az BR>
ORBFUINTOMMATH D, DI bLUFL AN
CERILAY R ER & T LR RITIR L, K
GBI OUEMC oW 2 i & 5.

Z DRI LR D O BRI TER I, »
FhrORBNcH B LD L LT, bis (dime-
thylthiocarbamoyl) disulfide % H1¥% = & B TX
b, ZOMHINCOVT OIERLIZ19314E, Tisdal® &
OULICEE D, 19434 U.S. Patent IZX2it® &h
WD,

LaL, YUHEEASHED, ETRINIREVS

SRR U7 Dic K RS E, B

YEINESKE T EDIRMNTERIZ 2 DR E L On L, W
Fh BRI SN DI T E Ry &5,
AR B LT sz ing 5 %4
AN T 5., \

T ZTHHE, ThHRFOMED S5 LREEMNE

WS BN TARRICHTL, EFTobEy
PEFTIC B L TR SRR ATV, BBk D DR 210

7o BUEL oML ANORZ o VT 4 YRR T
DA% AUV TSIV LA R B D50
Ko 5> b, LOIEMUPETTIC L2 HFRIECTE
Lo T8 46D e VB (OIEE) s X OVKE - 51
BRI DU T2 e IR I e W 5. .

/%35, bis-(dimethylthiocarbamoyl) disulfide ¥—
£, tetramethylthiuram disulfide & 4,0¢i$1, TMTD
HDWiE TT L3S T 5, 19504 American

Phytopathological Society ¥yfifim#ZlinT —
%% Thiram® EHBiZE ShCV 5, AHT
& Thiram OJHHENV5., '

I.- Thiram ORI

VTIOMR, HILHEOTRE LTIEREHTH
DHAUCIIL, RERTRESNTWHELE ST — 4%
EDELDTHLEMILEDLIsY L85,

PlEom< Thiram QRN EH I X2TED
EBTHAIL S D bossky, omMile LT, JER
ARUE ORI, WHETHEONEIN BT HivD,
Thiram VS EVEDIS MBS TH D120, THITT
AWEITICAIAT 200N, WO TR 10°C Fe
DY I T SO O F MU i EDIM L5 2 5
KREFTEPEALLND, Zhbolics X iz ofl
Lo DTERN LS o7 0T, ORI

&Y B,

T HEERMES XU

¥k, Thiram % TFRTKI®E L 72 chloroform/metha-
nol FWAHIT 3 TR L THM L L.
BRI A € 2 b AT 1RO 410, 4,

3l1.
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Table 1. Reported melting point of Thiram.
mp. Remark Author Date
146° Recrystallization Brun® 1902
146° from CHCl;/C,H,OH Cummings” 1928
146° n  CHCl/C,HOU Kawaoka® 1943 .
151° ~156° (decomp. ) n  CHCIl Craig® 1951
159° ~160° (decomp. ) Technical grade ) Craig!'® 1951
154° ~156° Recrystallization from C;H,OH Firestone!'? 1956
155° »  CHCIl Yoshida'® 1959

Table 2, Elemental analysis of sample.

C  H N S
anal. found 20.01 5.10 1164 53.41
caled. for .
C.H,,N,S, 129.97 5.03 11.65 53.35

118 iz key band'® %KL, FMMPEEATE
W, _

Ids, BHE LTI L chléroform Bislids
J U} chloroform/ethanol IR4THAAIL 0 3 MTHT Rk
WLAbDZDHIL 72,

IS & BANTPI LIRS D BT 06 35 X O HIE

100 : -

v
%

Transmittance
e
<

03 4 5

6 7 8
Wavelength (micron)
Fig. 1. Infra-red spectrum of Thiram (KBr Pellet)

9 1011 12 13 14 15

LR DL DRfE%  o-nitrobenzoic acid (mp.
148°), salicylic acid (mp.159°) CF > v & L7z

WRSEMT LML, S Emife v =)
BEHAUE RN Ko,

H ot

AR OIS YIFT O WEAL N, D &R 3
flxhsoc, MALRE, PHAELE, HUNT10° AR
I OZTEHI G X D B L 2ok ey 3400 &
L,

UEOHM X Y, FHALIL 140°, TR 4°~8°
/min, AT 100 LI 2°/min KkWTho
& LRI DTV 2=,

ZO4MC Thiram ORFBHHIN OZIT DV T
LTS, WL 159 ~160° oRUM UL
#7RL, Thiram OHAFX 159°~160° (decomp. )
DFRZIR LT, CRAIE

1L Thiram DK ML
ISHIS B ERTT By, 1, 2 0B ERE,
M—B & UKL IRIBS D ERIE L E 2 D
nD, LieaioT, BEMe LToNKNTTYER &
LT, ;ZKIC)'(‘I?“6?5?&?!!2&%@)"3‘&&75:57::»\.

. Table 3. Melting poiﬁt of Thiram under different conditions.

Velocity of

heating up

____to 10° below mp. Z /min 4 /min :
Inscrted Velocity of Thiram | o-nitroben- | salicylic Thiram* | o-nitroben- | salicylic
at temp. pre-heating |°C(decomp.)| zoic acid acid °C(decomp.)| zoic acid acid

60° 4° /min 150~155 148 153 153~158 | 148~150 159~160
8° /min 152~155 148 159 153~159 148~149 159~160

120° 4° /min 165~157 - 148 159 155~159 148~149 159~160
8° /min 155~158 148 159 156~160 148~150 159~160

. 4° /min 159~160 ) 159 159~161 159~161
140 8° /min 150~160 | 148~149 159 150~162 |- 149~181 | 155161
-150° 159~161 . 159~160 161~163 160~163

Note : The values are the lowest to the highest temp. of 3~10 examinations (without correction).
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~ Ud3ic Thiram oz Hbgicmie, “k
R BB, KISHIA ST L1
HRMIRBWAH HDOHT, KEFRR U IURNTE 0
JERTWIRV. ,

Tz, TREEASMIN SO I, SRR &
NOYE, 3 XUEPEIHRIC ORI &%
LT Thiram @RIz 5 HMLICD & HTo0f
RELBIRDDT, TOMU L T 5.

TEIBWL 2 = 7 A X D HGE

TR DN & LT, RIRTARO—ELt 242D
SV TR L TIREI O TR R D ST 5 ops
—RYich o b TV S HIETH 5%, Thiram O
R s Rz S & &, Thiram 2SAZSERED IV

TIehdr L XoMic X Y, ZOHIETIRIERS

KTt fd Hiview,

Wittix, Thiram KIFED RIMREWN 2 < 7 b
W RIEL, 27TTmp 12 € =2 2{$-0T, BEAN
Thiram OKIFIICD & 277mp T30 DBOEIEL D
B2 R L, Thiram O MRAR705, MR
AR TRAT, THEERERVOT, ZOHk
VHRMT & e ote.

kS ' LNy Thiram otk & LT, Thi-
ram ¢ methanol JAHXICHTREIHY, VW TF AN
B b Al ¥ TR IR TS S
eIt DRI R LTV DA, BHr ok
WAELT, IbiThiciTFolzsEineT Thi-
ram JKUBO Ot Thiram 5ERUEAZR* L, A
e SN TR R D W& 37 12,

PERENOTIBL « BIEZ V724 Thiram 100
mg (24 A LA EIT TR U 7oftik 100 ml Zinx,
SREALUL DT BRI 2 < 12 A LT it H—RR B i
%, COLBREiiEoninI A e LTh—
MOy W R, RREEIC S Thiram
RUKIEIEE Ui,

AAZK : THERSA 0. 5mol KA, FATEEF + Y v 4
0. 5mol 7KIAHE. 7

WIS PRIR < MUY 2 ST v 72 #tideze Thiram
100~500 ¢ #-7%#r methanol 7Y 20 ml (= HIRRSTA
WO.5ml f5 KOS ATHER S + Y v ATEHK 0.5 ml &40
ZTHMO L GRIRMD, T TH D 495 my
BT LI 2 I LTI R U T, S50UE
TR B AR ML S RIC TR & o TRUMN %
B R O e

TRVES X OREI « JERP BRI T 7o
WERAHROF MBI, oIy
7 methanol ZIRML T—ER L L, spectrophoto-

LA T it L

meter (2% D 495mp DDA IEL, Bhtiicid
LT DhtisRdte, ke X S U feliii
IR DU I ol
7eds, ki Thiram FRAUELEOFHRIEIIR
OMELDTH 5.
KRt Y =—0. 004588 0. 0005427X
EafpdZ:  0.0022
ST 3%
(Yomwsr
X : Thiram Ot

Table 4. Solubility of Thiram.

Temperature (°C) Solubility (mg/L)

22 17.4
27 22,0
37 36.3

i (AU

FULETU s EO2NENIRGEEET & LTIl
WhHhy TUNT X DUPRTTHIEEZ Thiram Offht
SERREIISII L 1mg/L~16mg/L DIz 3\ T3y
PUL DX ECE HUEIY LR O T RN A RIL L
Thiram OFULEAIRIGEIRIEE LTHTED T
& hidsinote. 15 Thiram 30mg/L,50mg/L,100mg/L
LKW ABI Ll (BUKEED febXy—Isi) AR &
7 5vy) OMLLITE, 1mg/L~16 mg/L [auso
2 & SHUEMITIR AT R L S FheT, Bt
VEIRICERN T X fedpote, S OFFILOGIIMIFIKIE
WORRITIN AN T D2 2 TH LMD, FARK
PUE R FLEITIEA I L AV O MR Z L Th 5.
P 2R YT 1.5% vo H4 SRR EHL
TIER L L, 2o kiz, o2 Udihie (Bacillus
subtilis) ZAGRNF AL 1. 2% o v 4 TR
PHLZH, ZORIRILIERF v VARAF -
My S (Bx10mm) Hiz 22° 21313 % Thiram flif1
IKTAHE, @ 2 (57BN KO0 4 ISP IR A, 30°C,
2015 MBS R OHLLMT R 2 ABEL, G-
72 Thiram 1mg/L, 2mg/L, 4mg/L, 8mg/L, 16
mg/L iMoo NULIITHE X b ER U 2Btk
78 Thiram Dt R 7.
CFARBEOIKIKEYE 17 ppm

2 WS - 8,5 ppm

4 DR 4.2 ppm
HRE2NCHLrRTEL, 22 KI5
Thiram O/KICH T BHMLE 17 mg/L OREHRICE
L, C ORI = < 7+ vic X HIEH &
S
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Fig. 2. Cylinder plate method (Bacillus subtilis)

1. Thiram ORI L TRAHEE LY 5
DT, oMo SR I A7, chloroform/
methanol FEOTAKIL D PR LAl lvCEM
TERALLE, TR, SHEAULT SV TGN L7k
4L, PALLEE 140°, “PHGENY 4°~8° /min, FEHEIL
2°/min (IVTRIEOT W IGERT %S 5 = &40
U7z, TALLE 60° ClaRildfic itz L bie S
10° LISV ZY, £l T 10° ToR B
25 4°/min "Tid 1°~2° PiniEie & Lk WIEM &
Bido) il . .

2. 140° A, TM::EEZ 4°/min, FRLMIE 2°/
min O%fEC Thiram ORUT (GHFE) 159° ~160°
(decomp.) OIEH G-,

3. ThiramKiFOFRRGERIEZJEW] U, Thiram
fny oY o SICAYORTIREIRIN IR 495mp 12
X ©, Thiram 100~5007 %@ TeFREABCIERIL /2
ML 2 o B EIE A R U 7o, AL ILH
12.100%, Wik 3% ThH5, AKik&vs Thiram O

Kz LI EIEL, 17 4mg/L(22°), 22mg/

L (27°), 36.3mg/L (37°) O#fiR %14,

4. REEEIEIIAIEN BT 35V T Thiram o fi
BHLRMINE, £ OEBISHWIICH DT, UL
LM OHEE ORI E#BIRAIRILL, Thiram @
ﬁ'ﬂ(ﬂiﬂﬁb‘kﬁlﬂrsa‘_ ERR LI Zofik
ZPVWT 22° Tk 6€42¥H7J<i§?{&430) Thxram ot
Zsked- 17Tmg/L OFFRCIEL, 3 OFKC X BRI
EXL—HLL, : R

D IZDF R, Ao IR LR

3

e U E 2 A7t MR B, - Bk
BT TR BB PR BT B L & b, - Bf
YELEOWEUR, I %S kAL R T IENT
MG, B EURRTETHE LRI, SHiE
TRHARERNI LR T R TH D, Ei,
AP LS 2 5 % S = BB AR T

Bl SO KBTI e 2w A (THIVL BT B

32, PHCRRAOHT 2L BLHL LTS,
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- Résumé )

1. Due to lack of reliable:"repox;t, the 'nielting
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point of Thiram has been studied closely. In the
capillary method with material highly purified by
recrystallizatior; from chloroform-methanol, it has
been found that the reliable melting point is obtain-
ed by inserting the capillary at 140° and pre-heating
-at the velocity of 4° ~8° per minute. When inserted
at 60° the value is lower by 10° due to decomposi-
tion during the followed heating, and with the
velocity of heating of 4° per minute, above the
temperature 10° below the melting point, the value
accompanies error by 1~2°,

2.  With the inserting temperature of 140°, the
pre-heating velocity of 4°/min., and the heating
velocity of 2°/min., the melting point obtained for
purified Thiram has been 159~160° (decomp.).

3. A micro-determination method of Thiram in
aqueous solution has been devised wherein the

calibration curve is employed with the standard
solution containing 100~-5007 Thiram for 495 my,
the maximum absorption wave-length of Thiram-
Cu coupling compound. The recovery rate by this
method is 100% and the error range is.4+3%. The-
solubilitics of Thiram in water as determined by
this method are as follows : 17.4 mg. /L (22°), 22
mg. /1. (27°) and 36.3mg. /1. (37°).

4, It has been found that with culture of Bacil-
lus subtilis on potato-dextrose agar medium the
diameter of the inhibition circle by Thiram is pro-
portional to the logarithm of the concentration,
and this technique is used in micro-analysis of
Thiram. By this method the amount of Thiram in
the saturated solution in water at 22° has been found
to be 17mg. /1., the value being in good agreement
with that obtained by the previous method.

Thc; Decompositlonnof Tlhrﬁm Studies on Thiram and its Related Compounds. II

Mlclﬁo

Murata (Department of Microbiology, National Institute of Hygienic Sciencies) Received Jan 26,
1961, Botyu-Kagaku 26, 35, 1961 (with Englxsh résumé, 39)

6. Thiram OBSEIL Thiram L3odts mummmm M2 R ([NSI?!:_H&

BT MR tyTE) 36. 1. 26 T2,

Thiram 100mg % # 5 AR LiciiIE LT 20°, 50° 6.k 0° 100° 2Pt Lo B & Rto
L% ML, 15SERIOBEIISNT 200 TREME X1 38ho1cf, 50° Tik S HEME b
PMOFEF2E $2, 1000 TRIABX DEUIHTH AMOLD L& 2RI, M HAFE T
tin5ce kb, Thiram BZO$TOETHAELY, SMONMRMBLESTILE U2l

LHBIMETREHZAOND,

15mg/L OK#B% 30" kLI OIS ANT26%, 15SANT7.3%
KU AN % & MR (e S MBS0 S Bk AR o

DM R ST E bl
C o Risis b ATTRIEHARSLT 5.

DAL, K& DI

KRBT CHRIRHEFERT- 20 AL IRINT5 ceicd b i ssic@ftshsdee iy,
C LA, HALPOELERNFIEHSRCT20EHEINDS, EFMRKKROEERRE I

L,

SEGRE, WLAFEOFERHEL, RN, 7 I o BIROVWTRIET X ko

1. SHERSF & Thiram KIEBH15mg/L) % 15H M & A 72808 YRR T BIK U T2 [
ORISR <7 bk Y, TOFKMIWT Thiram RYXTAMSLT E LR LI,

SRR, FoMTISh s TRICEY
THLUWM XL VT b, TOMGEHT 5T
EREHTHD, WHAOMNIIGEL T DB, Ot
ﬁmmuLLTmmww”mWOiimﬁ*htmﬁ

5 b bIRFER MBI Lot s 2HE L <
»t#otm&v i, MODTHOZELHIRE
ML BEINS,

u®ﬁ®&akﬁ@ﬁﬂw»$viohtw,“6
NERSCEBEEORIRLONH LI THD, it
WIELE X TS Thiram @ A RENEELO iz ds

WTh, NIUS 3T U rekic a3 2inson
BP0 LMLV STV CREA L2, Howv
RIS S OZE SRR L TW LD TR

SRV ERNE WSS L DONH 5,

Thiram OEMZ{LICELERBLE SN THEER
DB a ¥ S &, Thiram [F0W L CHILRIEE
dimethyl-amine # i+ % &= 5 Parker-RhodesP®D
IR, SR U CHibASHE 2423 5 & § % MaCallams?,
Barrett®7e 3 i), Thiram & HOBAMNC LD it
KD Tk a2 EWebie Cox®, Sisler® o TR Kitd
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