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2 ERLF DA

2.1 MeSAP D&

2-7 37 AF Y v 7.41g (69 mmol) KL
Yoy 40ml WML, ZhZHEBCEbRNRD, £
EVANLF=LZrY F 9.02g (79mmol) vtV
30ml WAL TANTETL, SRt lrHE, v
T 60°C TIFHL<IXA Lic. AEDKEZINL I,
ARVANLFK= LI Y FEESEe LKL Y A
KEW &Iz, BEWERE T WCRERRE L. REY
7wk A THIB L, BEEENLO Y 5y
7 A LIcBRME L, WERY L {(142~166)°C/
0.1mmHg}. HiVE 8.9g (K 70%). #HLhK
RS OEEEK-2 2 7 —Ad b BREE L BlE (47.0~
47.8)°C o/ EE R ET-. =2 3.4g (IUX 25 %),
TEDH (CHO,N,S-1/2H,0 & LToiEE) C:
43.33(43.07), H:5.70(5.68), N : 14.39(14.35).
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2.2 TFSAP D&

2-7 37 A2AFAEY v 7.49g (69mmol) & VU =
FL7 v 8.4g (83mmol) Y v 50ml
L, K&E TR M) ZAFrAxvAAR=AL2aY N
11.7g (69mmol) Xty 15ml OESWCHE L
7o 10°C PUFT LM 3R 7218, KMo+ 0 »
A 6.5g (160mmol) % 7K 100ml % LTz, &
WTEY U vEA L b F TRIE FCB RS L.
YK 40ml I, TEPER CABE L, HEEEAN
%, PH 5~6 %1% LPrtafidiniibhic. oh
B raukanb FHEEMR LU N 4.7¢ ([TFK 28
%). Bhei (105.1~105.5)°C, I3 2240 ¥F (CH,O,N,
SF, & LCoIFEf#H)C : 34.71(35.00), H : 3.00(2.93),
N : 12.25(11.66) .

3 LEEEHDMNE

31 5 X
THAEY VL EREEERY OB P - THABENIZHE
;L Al

EEKEEL Y Y 7 ATEHE  RERIES S E v 1TM oK
Bt h U v AKiEHE “Dilute it” (J. T. Baker %) % JH
Wi, KIBERDOEBRTERAA VY AKTHRLTOIM
L, VHAFHVIKEBEBHBEEROER TR Y4 ¥4 v
LA+ VAT HRLT 0.2M 459 (v/v) < # % 4
v-lKIEHRE L, 7 ANEEKED VT ATHEE L.
BaEEKEE « BEKRAD BT I THEO
WEEE ARV, F U — MEUHIZIDEE L. A
Wk L TR KRR GR E V7o

3.2 EERUAHE

PH jigszix 0.01 M 1§EEH» Vv A& 58 45 9% (v/v)
THF Y VvIKBREEHEPTH o7, MeSAP ({ZownT
X, O.IMIEE» vV v a2 & LKIBERTLIT 2. M
TEEER VTR L 30°C X L7, BRI @iET
ix, BIRLTF 1.59%10-3M FOEe 3x10-3M % & ek
i 100 ml oWz, ZElEEEoflaE iy, ThizE
ICE4ER S5XI10-4M 2iRmLEmE2 . KiE
WHRTIE 0.1 M kEB{Ln V7 AKIBIRE, SHFHv-
KBGEHERTIR 0.2MKEE(LH VUV w A T4 F 4 v-K
i mﬂ WMTFLarsbiiio pH 2812 L. pH »
—1¥, KIBFERTEHFZ ABRBEEAMY v 2 L ER
%ﬁz} b <y <y 1019 EiFEER pH 2 —
2 —FAvi., UAFH V- KIBEEBEERTE, £T7n
TVl avi e A dEE (JE No. 2535) o4t
L5, 0.0IM ®igg» V2t 45%(Vv/v) o4
FYvKBEREL L <Yy, pH JSEWE, g F-5
FEKkBEMNE) PH A -2 —-2X 572, DPH 2 —x—
DHEH T E TG - T, M—HBREMHDO D & TIREMEBIE
HKEE, BERE, KEEIL» VW ABHAEMLET S22 &12XD

HWIEL, —loglH+] HRIZHE L 9.
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The&B1A+y, BETE2ET) © 2 8L UTEHHEL
7z. Bjerrum DA B HIC L DO BREEETE
KM, KM %R, Tho®R@EIaeE: LT, &
(h, X @) @A, BRIPAHED R L TR R
EIEER A RD 7D
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® [ML}[L] [L] (2—-7) KM[L]
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4 FEREUHEE

4e1 EEREMETER

Beff HoLt oo 5 1 B RO 2 BXERARBEE R pKa)»
pKy, RZThZh €V o vEEFELEROALR YT $F
BEREDT v+ vORBECKHIET B EEZDRD. AN
F V7 3 FHE-NHSO,R Lo 7w b voOfRBMEL, R
CH; THh% MeSAP Tk, BHED 7 = / — A KR
FEThBOIH L, R CFy;ths TFSAP wir %
LfEBEL3<7ch, p-=t v 7 =/ — A LEBRER
oTWwh, ik, TFSAP T3, B+ 5%5-CF, ©
BMCVETREED D, Arhy7 I FEELOET
HEMETF Licicd i bis., Zhicx L, pKa, i
MHDBTHRD REIAETA DRI,

42 REFEEH

4e2.1 MeSAP F 1 — b [ THR, RUSRE:
BT Athds 1:3 OBBEEET LAY THEL
7o, KBEEROD o4 9 v-KBESHBHOBEILD X,
mElhfE%x Fig. 1, Fig. 2 @R L. WTFhieonT
LR AD, AKEAD, AN) HESETIL a=1
WMz b Eb i bh, e<l fHlico pH BTk
LN THD. T O TIPSR T O A {(8)
A} BERIET, €Y 2 vEERET VBRI Lk
KRFEEEDERT HRIG (4) 25, WiT L Th ik
o TWBHLDEEZ BRI,

H,L*+ m=2 HL+H+ ooveieeiininic (3)
H,L+ -+ M2+ &—> MHL2+ -+ H+
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Fig. 1 Titration curves for MeSAP in the absence

and presence of metal ions in water of
ionic strength 0.1 (KNO,) at 30 °C

Initial concentrations of MeSAP and metal salt are
1.5X10-3M and 5x10-*M, respectively; Broken
lines indicate the formation of precipitates; a: Num-
ber of the moles of KLOH] added per mole of ligand
H,y1.*

a>1 OFEBTIE, WTFho @B onwTinitho
pH A bR, &b, #@AD, KEAD, &
(III) o TE L. A oL, a=4/3 & 5/3
D2EATTANI L ERNO BB ONLZ En D, ThE

R (5), (6) ORI XABRENR 1:1, 1:2 1 —
FOERSHETE I B,
3H,L+ + Cu?* &= CuL+ 4 2HL4-4H+* -..... (5)
3H,L++ Cu?t &= Cul,+ HL+5H+ ...... (6)
KFAD) Tk a=5/3 TARELENDNEBLIS

ZEnD, HAD wkiFsn (3), (6) LFBERKIG
PEFELTRZ D, KEM HgL+, HgL, ¥ L — 3%
R LTS ERAbRD. A oFHE, KBEES
THFHCEELpPH B FE2rL, an 1.7 ECcils
T, an2METEELERN IR BRED
T, Ml b EEN Fel2t, Fel,* aifipycAmR L,
Hy Fel, 3 L< (% Fel,(OH) o e Fr ¥ vk
DHEBLFEZ BRA., L, £RBELL 871
VANF VYT I FF2V v [1] OBEY &, £FEOR
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—log [H*]

Fig. 2 Titration curves for MeSAP in the absence
and presence of metal ions in 45 % (v/v)

dioxane-water of ionic strength 0.01

(KNO;) at 30 °C

Initial concentrations of MeSAP and metal salt are
1.5%x10-3M and 5X10-1 M, respectively;
lines indicate the formation of precipitates; a : Num-
ber of the moles of K[TOHT added per mole of ligand
H,L*

Broken

AW H 2o b3 Fely RUIGEthod BB HT) Lis s - 1
ZEREZXDE, TOBED, Fely BgEEER LT
WA ATREMEIL DX Vb o L Bbhb. FEBEE, MeSAP
WWoWT, Fely FUGE kD HEE A A& e 3Rz
- 1.

5 % v/v) oA vOKBERER SO Ko
g () oW FFORMN, KEERP TR AD) &R0
pH 4.4 U FTWBEEL, 2hbD* v — F DLER
EREYHETHZ LR TE ot

T TR Ui ST BIEE 2 &L
T, @#B¥ V- FOREEEREIIE L, Table 1%
Lot 2fliEE v — POEEII[6]1LEL DRB.
pH M PRI RS X 5w, # AL, K8 JD), 2k
(III) DREEERNKE L, B ERNL Irving-
Williams OFFhc—H LTWw5. X, K& odFHy -
KBEABEA L2 T, wThogBexd 1T
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Table 1 Stability constants of MeSAP and TFSAP chelates at 30 °C
Ligand and medium H*®  Co(ll) Ni(II) Cu(iI) Zn(II) Cd(II) Hg(il) Pb(II) Fe(lll)
11.22 6.09 6.73 9.90 5.58 9,51 6.73  11.70
MeSAP { log KM { £0.02  £0.01  +£0.01  +0.02 40,02 40.12 +0.0¢ +0.05
: 4.30 5.05 5.33 7.79 oD 4.59 8.10 5.53 11.24
(0-1M KNO2) log KoM { 4001 4003 40,05 40,02 06 1008 002 4024  40.06
. 12.49 7.49 8.30 11.47 . 7.01 9.67
MeSAP log Ky M { £0.03  +£0.12  +0.03 +0.07 PP 4003 0.1l ppt PPt
45 % (v/v) dioxanc-water 3. 14 6.61 7.99 9.9 5.93 8.93
(0.01M KNO) log K;M { +0.02  4£0.05 +£0.06  +0.03 ppt +0.11  +£0.05 ppt ppt
7.740  5.95 8.34 9.39 5.90 6.10 7.03 5.04
ISF;A(S/V) dioxane. water { log KM { +£0.02  40.02 +0.08 +0.33 £0.0¢ +£0.04 £0.07 0.0l ppt
) W 2.860  4.74 6.74 8.18 5.35 5.00 5.53 4.15
(0.01M KNO3) log K™ { 40.06 +0.02 +0.07 +0.04 +0.07 +0.16 £0.03 0.0l ppt
a) log K\M=pKy,, log KoM pKoys b)) B [ML,T/IMICL]?; ) Not estimated hecause of the formation of precipitates; d) 6.5 in
H;0; ¢) 3.3 in H,O
KBRS NEEEIVPNL, TN ORMTIT A
DLTHRCHE T Tv 5 — i & 3T 5.
AN
| O |
NN CH,
| !
M!11/2-NSO,R
[6]
4022 TFSAP £ 1L —k 45 % (v/v) &A%+ v-
KiBEHHAPwRiT 5 pH fEsE # Fig. 3 Wil
7o SA(ID), Mgy AD) Tk a=5/3 fhEwczaristh L
D93 b, MeSAP o 4 L MRS, (6) D U X5
ML, # L — AR HIETD2b0EELDBRLD. =y
rov (D), KAL) gl () ERFEED pH B o
H b, a=2 ffHTILHL ENBZ LD, it h TR
Ie ML+, ML, % U — P AUERIHNCA L, B MLy~ ok
HHWE ML (OH) - o4 HEIRD. LDHD 5 : + A

SBECOVWTL, o> OFERT ROLELD KX
WML+, ML, % v — PGSR L TWD 2 &2
WHEIhD., REEEEKEY MeSAP L L 4, Table 1
ot AT TFSAP 013 9 2VREITIK 25,
2 {4 B0 MT HETiuE, MeSAP o A LAk
Irving-Williams D325t - T 5.

4e3e3 ZNAKRVT7IRBRUFORYE ~Arhv
7 3 FRIEMFOE#SEYH e+ 5 i, BEffox
V- bR L O A R T, KREEEROE OB FRE
EBRNCHL D ] 7edie, Wnd X 5 Ik Tl %
Z, TR B DOWTOPHEER LI ESHR LT,

ML+ +H+ = HL-- M2+ - (7)
[HL][M2+] 1

kK H—— S 8

SR TVIRSTE RN A )

ML+ +M’2+ &= ML+ -+ M2+ -(9)
’ 2 M

s IMLEIIMERL KM o)
[ML+][M’2+] KM

a

Fig. 3 Titration curves for TFSAP in the absence
and presence of metal ions in 45 % (v/v)
strength 0.01

dioxane-water of ionic

(KNO,) at 30 °C

Initial concentrations of TFSAP and metal salt are
1.5X10-3M and 5X10-*M, respectively; Broken
lines indicate the formation of precipitates;
ber of the moles of KLTOH] added per mole of ligand

a : Num-

HoL.t
ML, t H+ == ML+ + HL  -eeeeeeneeeeens an
XK H — [[1\1\’/111;‘:]][[:1{}]] _ KMIK T (12)
ML, +M’'L+* === ML+ +M’Ly  «eereeeeees 13)
PR %fﬂ]&dfﬂ - 11({::4 19

-

o oT, FKE BROVKKM 3 r-hFhe L — F MLt
wET A HY BT M2+ oBfko BR 7D BETH
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b, X, *K,2 B0V *K,ML 3, zhFhsv— 1+ ML,
x5 HY oY ML oo BL L s30T
BB, Rigo AT OMTE v— A RFEEHELLL
TRE, *KH L *KM LoBIEDS B WIT FKHE L
*KML BRI R GTY, AWICEM L ¥EE R
T ERHIRFINA.

ARG CH Y 11F 72 MeSAP 50 TFSAP i3, ¥
hi N, N- fiifzo*x v— F RETH BN, ZoFox
V= FREE AL 7 4 ) VBEH OB TR A B D L
B eEhicoT, O NHE L LTRAF >,
6-7 377 =2/ —=N, l-=}bmV-2-07 b= i&D
N, O- B f7 D 7 = 7 —AHF L — [ AEAHEALD.
ChbDFv— F AEOHMBEER L+ L — + DRELL
EBERAGT, KE L KM (3o KML) vfEx
DB OWTHEL, MEDEFEERS &, Hlzid
Fig. 4 @wiTIosh7ry 2VEBRD. 20T,
K7 L KCv (hAuWik KCul) oB{Raxfs0xr L —
FRECOWT TR, FLELDOTH D, NENITIL,
A (8), (10), (12), (M) wrRdhbXoK, L-
X35 H* oFfw: L Cuzt (B ok Cult) OB

log *KH

Fig. 4 Relationship between the affinity, *KY, of

H+ for ML}™* chelate and the affinity,
*Kuor Cul ) of Cuz+ (i=1) or CuL+ (1=2)
for MLI* chelate (i=1 : broken
i=2 :solid line)
Refler to Eqs. (7)~(14); A 2-(Trifluoromethanesulfon-
amidomethyl)pyridine (TFSAP); A2-(Methanesulfon-
amidomethyl)pyridine (MeSAP); @ 8-Hydroxyquino-
line (Oxine); O o-Aminophenol (OAP); [] I-
Nitroso-2-naphthol (NON); TFSAP, MeSAP: 45 %
(v/v) dioxane-water at 30 °C; Oxine, OAP, NON :
50 % (w/w) dioxane-water at 25°C or 30°C7>

line;
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e, ¥Fr— +rREORCTHETLE.REE- T 5.

Fig. 4 kT K & K o Biff (Fig. 4 pT
Wi 7ay v) #RBE, TFSAP 7 wmy, MidF
VDTN EC—FHL, MeSAP o Fr o, +iZ -2t r
V2-F 7 b= DR LTS, IO B,
ML+ @xi3% H+ & Cuzt ofFF: Lo KJEChRE
(iF % I35 &, TFSAP i34+ v Vit Tk b,
MeSAP (2 1-= 1+ » ¥V -2-57 } — AT VWB T &%
AT R, ML, wxf34% H+ & Cul* o fff s
WO RKE, Tt Fig. 4 fioEFHDO S r oy FisOW
TH% &, MLY ©onwToZth @HEOTr, M) &
HA, WFho BifiFieonwTd 7 vy b2 RS
NTWBZ &5, Zhix, ML+ & ML, ik
t (Fe b v OB, B 2R UFTT, Cu?t &
Cul+ o v At R Ty, Culr ovr 2B
Dz 5 Cuzt L H/NX Wz ERBFRLTE D YMRO
ZETHD.

XC, Cu?t L CuL* o1 A@BHEDX, i
b, @D 27 2k b 11 (iR Ebs L
Dt ARED KTD Eavk, Fig. 4 O &
FEROMBE, AT OWTER L TR S &, Bk
BHOLBERNRGEEINDG. WER LTI DEETRRIE,
TFSAP(1.4), MeSAP(2.3), #+xv v (0.5, l-=
bay-2-7 = (0.5, 0-7 377 =7—1(0.4)
s, 7= —ABIFAIT T OWTONGHE 0.46 12
KL, Artkv7 i FRIREMTFOZE, 1.8 2w
KE R &S, M5, M Za it dl), =,%
A (1D, dgAII) L LT Fig. 4 LRBROE D B &4T
ST h, T = —ABRERITF L ALK YT 3 FEIFALT
Loz DX s REREZEXR NI o7,

L) AR YT 3 PRI TARETD &, 7
=/ = NVBIRGFAREETAB AT A1 ABED
EFRF LV &k, BEThi, Cul+ gk Cu
L, 85tk A T5 L &ie, SNoSBERORVXD
HBAEERD, A+ V7 I FRIRCTFOBESCENT
WAHZ ERRTHOTHS. CPK HTER X,
ANGRYT I AN L LTCEBERMTS EEE, 7
=/ 77— ' BEROFRMOBE ERILH, BEREDA LKL
= VEBERNZECOT, AL FEASLO 12
Stk R T B WY e » TR T RID N ARN I R FEH T
HEIND, oz 2N, BRelRE LcRAF [11 ©
FaaYEEER, 7o =0 a0, gAI) ok
DA F TV OBFE LI ) ANEE CHBE T X oY
ELEHL, MEEH VALK VYT I FAVNIWEE I F
F VD EDLYCEMTLHEAE, IAEELREZ LT
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(7T 5 THEPTHBINC, Ak = LEDIEAN
FemEE R, RO F v — PRI E B o TR E)
IR TERO— DK >TWB EEZ LRD.

AR AT D, UHMERYBm 4 {—
BEFR (A) FEES 543020} iz 1% EVZ 2T/
ZZWHLTHBERT 5.
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Sulfonamide chelating agents. Synthesis of 2-
(methanesulfonamidomethyl) pyridine and 2- (tri-
fluoromethanesulfonamidomethyl) pyridine and
the stability constants of the metal chelates.
Yoshiki MoricucH1*, Toshio YosHiMATSU**¥, Makoto
Taxaci, and Keihei Ugno*** (*Department of
Chemistry, Fukuoka University of Education, 729,
Akama, Munakata-shi, Fokuoka; **Kurate HighSchool,
Yamabe, Noogata-shi, Fukuoka; ***Department of
Organic Synthesis, Faculty of Engineering, Kyushu
University, 6-10-1, Hakozaki, Higashi-ku, Fukuoka-shi,
Fukuoka)

New chelating agents, 2-(methanesulfonamidomethyl)
pyridine (MeSAP, HL) and 2-(trifluoromethanesul-
fonamidomethyl) pyridine (TFSAP, HL), were syn-
thesized. The stability constants of the metal chelates,
ML and ML,, were determined for Co(II), Ni(II),
Cu(II), Zn(II), Cd (1), Hg(I1), Pb(II), and Fe(III)
by the potentiometric titration method in aqueous
media as well as in dioxane-water (459, v/v) mixtures
at 30°C. The sulfonamides acted as a bidentate-
univalent type ligand with liberation of the amide
proton, whose dissociation constant (pK,) in water
was 11.22 for MeSAP and 6.5 for TFSAP. The
stability of the divalent metal chelates followed the
Irving-Williams’ order. Especially strong interactions
were observed with Cu(Il), Hg(II), and Fe(III), but
the formation of FeL; type chelate was doubtful for
Fe(III). A comparison with conventional phenolic
chelating agents indicated that the formation of MIL,
from MIL+* and L- was somewhat hindered for
Cu(Il) in the complexation with the sulfonamide
chelating agents. It was inferred that a bulkiness of
sulfonamide coordinating group was responsible for the
resultant ligand-ligand steric interaction in the square-
planar coordination in Cu(II) chelates.

(Received Dec. 1, 1981)
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