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Properties of dendritic and cyclic thiourea derivatives as neutral carriers

for anion sensors
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We desinged seven neutral carriers for hydrophilic anion sensors: four compounds contain-
ing one thiourea group and dendritic benzyl ether derivatives, two compounds containing three
or four thiourea groups, and a cyclic compound containing three thiourea groups. The associa-
tion constants with dihydrogen phosphate ion for these thiourea derivatives were determined in
organic solvents. The compounds exhibited high association constants with dihydrogen phos-
phate ion. When these compounds were used as neutral carriers of ion-selective electrodes
(ISEs) for phosphate ion, the slopes of the EMF responses were very small in all cases. The ISEs
showed better EMF responses for sulfate ion than for phosphate ion. Especially in the case that
dendritic and cyclic derivatives containing three thiourea groups were used as neutral carriers,
the ISEs exhibited excellent EMF responses for sulfate ion and anion selectivities.

Keywords : anion-selective electrodes ; dendritic and cyclic thiourea derivatives ; neutral carriers;
sulfate ion.
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Fig. 1 Dendritic and cyclic thiourea derivatives used as neutral carriers for anion sensors

EHKFERAICEOVMEMERT A EZMAL, P AK
FEFERR, CA(FIRZ)FERET =AY
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— L LTHWwWAZ EIZ L, Awiibemiz, 15057
REICHCORL L7 ) v — 2B A LK F A RHE
FHR (1~4), FARESHME 32D MY A(FHIK
FVFEA (5), Niz4ob27 b I (FAHRF)FEHK
(6), FAHREMME 32D 2BRFAREFEHK (7)
Ths (Fig. 1). LAY 2~4 HMLEW 1IN, 2S5
WBKEOBHRLELEAT LI LT, BRETHLF AR
T EREREICET CHTR T AT EE, BRI
BAMEOBSWEESELRT 252 LD, BANT =
FUH L THAT CHEEA LR T b E206N
5. %72, fLEW s, 6 IEHRORL LT A REBLEL S
HLOThHE. LAWS, 71, FAHREBMOBIIRL
ThHN, {LEWTIRREEE LD, ThoDLaEh
RHOTA A =R L, FAREBLOEKRL
EMOREIZLY, LU —FESEDLHITELT LD

ViRY A
2 MR LER
2:1 SEEH
ﬂ“%l~7®ﬁ%@km®U/ “KEAFVEDES
HEH MY &, ALAW1I~2oBFR ok VAR

%wf%MXNabwaﬂm%%mlb,wa%5~7®
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F7-, BonfEix, LEW 1 OEEIE 5900, 1LEY 2
BAE 7300, LAY 3 DA 5200, 1LEW 4 DEE
1t 8400, L&YW 5 DA 4300, {LEW 6 D H X
13000, L&MW 7 DEFEIL 3000 TH o7z, FF RFETBA
FlorsoabEa 1~5, 7) &, 4 F-BEOET
KEHFEER L, DRI#ME SR E R (FARE) FENK
(4600 M) EBHITITHWEERLTWBEY, FFIREB
MO —FLLEW 6, RIREREERLL.
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AA I LTHOHEERZRT EERZLNS. WA%
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Fig. 2 EMTF responses of ISEs based on dendritic and
cyclic thiourea derivatives to HPOf_/Hgl’().f
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mol% ICEE L7, ThoDLF YBISELRZH A4+ >
BINVEEM (ISE) 0V VEEA F V12§ 2 EMISE DK
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Fig. 3 EMTF responses of ISEs based on dendritic and
cyclic thiourea derivatives to SO,*~
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TY, BENLRBA A OO D 22— T VF 5 1) ¥ —
ELTECZERZRLTWESE, —F, FHRERMNE 4
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B ZKFEA & IR L CTEAZRIE ZRTILEW A,
[SEOZa2a— 1’7 0Fx )X —, LTRELEELZ RS
T, G LAARBEPTH T ORI LEEERE RS h
STIERA A IR L TER BN A EZRTERICON
Tid, Maio#HmE L EHL L TvwaY,

2:3 A F R/

L&MW1, 4, 5, 6, 7DWEEA F ¥ FEIRWEIZOWT,
ROWEHE MPM) ZHWTHNL (Fig. 4. 221213,
WERE L THREO T v b — RIS L LI
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Fig. 4 Selectivity coefficients of ISEs based on den-
dritic and cyclic thiourea derivatives for SO, with
respect to interfering ions
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Huwiz, 44 Y BIs BRIV 72 THE CRIBIIX A
~ 7 PVEMER), NPOEZFE{ILEA S, TDDMACI
L TR v F Y S bERERIEAL,
BN, KA A R EEE L, MEERIS
F01IM 2 14-(2- FaF sy zF ) 1-¥ERFT V= ny
Y Ak B (HEPES, FEMfb%8) sEEEinz v,
KEALF P AICE D pH 7.0 SRR L7,

32 &

Za—FINFX)X—L LTHOALED 1~7 D45
A % Fig. 5a, 5b (ZRT.

3-21 {LEM1DEK 10 ml AT & 75 2312
Tau—- MEHE, BT AN, ERARTTH
BAAERE L RIRIOR L TEHEFHATELE. 207
F2alz, Yoraa Ay sy ImiZEN LIRS TLVT I
¥ 94mg (8mmol) €Y 70T AT 1ml I,
£4VFEYT VB4 P07 2 =) 17.5mg (97.1 mmol)
EMRMZ, SEToRMAIEA L. ISR T,
EEAEEL, 70Okl AL ) ERLEIT- 2 (FEA
o E A, I8 45%). 'H NMR (270 MHz, CDCL) : 8
486 (d, 2H, j=52Hz) 6.49 (brs, 1H), 7.26~742
(m, 7H), 7.90 (brs, 1H), 8.23 (ddd, 2H, J=8.9,

9.9, 2.1 Hz,). IR (KBr): 3366, 3162, 3065, 3004,
1607, 1592, 1536, 1341, 1319, 1303, 1176, 1069,
934, 879, 861, 835, 819, 752, 787, 698 cm . MS &

SHE T (FAB) : m/2288.0 (M+H™).

3-2:2 L&YW 2NEHR SmIOBMFETIAIIIY
Lu— MEHE, 75 AR, SRR T THL
AR L RRICRE L CEERFRAA T L. 20T 5
A 2 LE 17 201 mg (0.249 mmol) & 7% VA IRNA
1) 7 4 70.6 mg (0.381 mmol) & ANBIKT £ F > 1.5ml
WALz, EIZ 187 7 Y6 10.0 mg (38.0 wmol) %
AT, 7 WEmnsER L7z, RSl % K TR LEER T
FOUCTHIE U7, AHH % fafl ik Tk i, MOKhRER
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T ALY AR ACTERL, AL IFENE, HEZ R 1894, 1376, 1358, 1296, 1212, 1164, 1111, 1040,
BT Tl LILaw I 257 (EadHoaRy, I 949, 827, 732, 710, 696 cm . MS (FAB): m/z 873.2
899). 'H NMR (270 MHz, CDCls): 6 4.74 (s, 2H), M").
491 (s, 4H), 4.99 (s, 8H), 6.48 (t, 1H, J=2.2Hz), sml O E 72V Iu— VEHE, 7Y A

6.5% (1, 2H, J=2.2Hz),
7.98~7.40 (m, 20H),

6.64 (d, 6H, j=2.0Hz),
7.62 (dd, 2H, j=5.3, 3.1 Hz),

BT, BEFHKTELZ. 2077 23LEW
I 50.0 mg (57.2 umol) &AM, ¥/ —)3ml & THF

7.78 (dd, 2H, /=53, 31Hz). "CNMR (675 MHz,  05ml &MZ, FA W/ 3A T L CHER L7 Y.
CDCly) : §41.6, 69.9, 70.0, 101.3, 101.6, 106.3, 107.5, 80% t FI V¥ —AKM4¥ 0.1ml (2.0 mmol) &) ¥
193.1, 127.4, 127.8, 128.4, 131.9, 133.8, 136.7, 138.4, WCEDITF L, @A 1 RRRE L 2. K TR E
139.0, 159.8, 159.9, 167.7. IR (KBr): 3089, 3064, 2TCREHRERRML, YFlo—FL L7, =—
3032, 2914, 2871, 1768, 1714, 1597, 1498, 1452, FOUA & SR B K TR L, BB 7 4 7 L TH
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WO WH, MR, ERE, RN, RN, FER, EeR, KEF, WD, Bl 7oA vy —HF A REFEEOMRE 949

B L7z, EIRHAZFNE, RETCRML, (LAY %
872 (EREOMKRY, IFE 92%). 'H NMR (270 MHz,
CDCly): 63.80 (brs, 2H), 4.95 (s, 4H), 4.97 (s, 8H),
6.48 (t, 1H, j=2.5Hz), 6.55 (1, 2H, J=2.5 Hz),
6.57 (d, 2H, J=2.5Hz), 6.68 (d, 4H, J =25 Hz),
7.28~7.43 (m, 20H). "C NMR (67.5 MHz, CDCly): &
46.5, 69.9, 70.0, 100.4, 101.5, 106.0, 106.3, 127.4,
127.8, 128.4, 136.6, 139.2, 159.9, 160.0. IR (KBr) :
3384, 3088, 3063, 3031, 2923, 2871, 1954, 1870,
1810, 1717, 1598, 1497, 1452, 1375, 1294, 1214,
1154, 1053, 909, 833, 787, 697, 632 cm '. MS
(FAB) : m/2744.3 M"+1) ; B EEERSHE (HRMS) :
calcd for CywHysNOg 744.3325, found 744.3307.

0ml OFfFET7T ATV 00— NEHE, 75 A
RN, EEFRT TRE L MBS LERICKL T
BEFHATELE. 0752312, Yyruugisy sl
ml (2D L 72L& T 20.0 mg (26.8 umol) &2 1
AZ05mlBEN LAV FF T U4 PO T2
=V 6.2mg (34umol) ZMKIMAZ 7z, iR T 8 iR
CIEHAZRIT, FHI R kol bt B/ u~ by
74— (TLC) THERRL 7= USER % ML T Cilgfi L,
POATNATLIURNTTFT T 4— (FPVIZ Y LT
/BRI SV =9/1) L DRBRL: (HEEEK, IR
44%). 'H NMR (270 MHz, CDCls) : § 4.72 (d, 2H,
J=5.4Hz), 494 (s, 4H), 5.00 (s, 8H), 6.48 (brs,
1H), 651 (s, 3H), 6.54 (t, 2H, J=22Hz), 6.64 (d,
4H, J=22Hz), 7.28~7.40 (m, 22H), 7.87 (brs,
1H), 8.12 (ddd, 2H, =92, 2.9, 23 Hz). "“C NMR
(67.5 MHz, CDCly): § 49.5, 70.0, 70.2, 101.5, 101.7,
106.4, 106.9, 122.3, 125.3, 127.5, 128.0, 128.5, 136.6,
138.66, 138.67, 139.0, 142.8, 144.3, 160.0, 160.1,
180.3. IR (KBr): 3356, 3063, 3032, 2926, 2872, 1595,
1498, 1452, 1374, 1329, 1299, 1256, 1157, 1111,
1052, 833, 737, 697cm '. MS (FAB) : m/z 924.3
(M"+ 1) ; HRMS: calcd for CssHszoN3OsS 924.3318,
found 924.3289.

3:2:3 {LEM3DEHR  HWEEEEL LAY IV
Tl 3-2-2 LABRO HETILEY V 21872 (HEREIE,
I 91%). 'HNMR (270 MHz, CDCly): §4.74 (s, 2H),
4.91 (s, 4H), 4.93 (s, 8H), 5.00 (s, 16H), 6.50 (¢,
3H, J=2.2Hz), 655 (t, 4H, J=2.2Hz), 6.63 (d,
4H, J=2.3Hz), 6.66 (d, 10H, J=2.3 Hz), 7.28~
7.40 (m, 40H), 7.61 (dd, 2H, J=5.4, 3.0Hz), 7.77
(dd, 2H, J=b5.4, 8.0Hz). "CNMR (67.9 MHz, CDCl) :
541.6, 69.98, 70.02, 70.1, 100.4, 101.6, 101.7, 106.3,
106.4, 107.5, 123.2, 127.4, 127.8, 128.4, 131.9, 13338,
1386.7, 1388.5, 139.0, 139.1, 159.9, 160.0, 167.7. IR

(KBr) : 3064, 3032, 2875, 1713, 1595, 1451, 1374,
1156, 1056, 831, 734, 696, 651, 609, 577, 539 cm .
MS {= M) v 7 AL — A+ vt (MALDD
m/z1744.9 (M+Na").

iz, (LEWVERVT, 3:-2:2 LEBHEOHETILED
VI 2157 GREAOWMRY, I 93%). 'H NMR (270
MHz, CDCls): §3.76 (s, 2H), 4.94 (s, 12H), 5.00 (s,
16H), 6.49~6.55 (m, 9H), 6.65~6.66 (m, 12H),
7.28~7.40 (m, 40H). "C NMR (67.9 MHz, CDCl,): &
46.6, 69.9, 70.0, 100.4, 101.6, 106.1, 106.3, 127.4,
127.9, 128.4, 136.7, 139.1, 139.2, 145.7, 159.90,
159.91, 160.0. IR (KBr): 3087, 3063, 3031, 2925,
2871, 1595, 1497, 1451, 1375, 1295, 1157, 1053,
833, 736, 697 cm . MS (FAB): m/21593.0 (M*+1).

W&, ILEWVIERWT, 322 L RO HETIL
W3 B (EEEMER, IWFE93%). 'H NMR (270
MHz, CDCl): §4.58 (s, 2H), 4.89 (s, 12H), 4.96 (s,
16H), 6.45-6.51 (m, 10H), 6.59~6.61 (m, 12H),
7.27~7.37 (m, 42H), 7.62 (brs, 1H), 7.99 (d, 2H,
J=89Hz). "CNMR (67.9 MHz, CDCly): §49.2, 70.0,
70.1, 101.5, 101.6, 101.7, 106.27, 106.36, 106.8,
122.5, 125.2, 127.5, 127.9, 128.5, 136.6, 138.4,
139.03, 139.08, 144.4, 159.88, 159.98, 160.03, 178.9.
IR (KBr): 3349, 3063, 3031, 2929, 2871, 1595, 1497,
1451, 1874, 1326, 1297, 1156, 1050, 833, 735, 696
cm”'. MS (MALDID) : m/z1772.4 (M").

3:2:4 LAM4DER  HEEEEL L TLEY viIY
EHW, 3-2-2 LFEFOFETEY VIO 257 (B
DMK, ILFE 90%). 'H NMR (270 MHz, CDCls): &
4.69 (s, 2H), 4.87 (s, 4H), 4.91 (s, 24H), 4.97 (s,
32H), 6.47~6.53 (m, 15H), 6.61~6.64 (m, 30H),
7.27~7.38 (m, 80H), 7.55 (dd, 2H, J=5.3, 3.1 Hz),
7.72 (dd, 2H, J=6.2, 3.1 Hz). "C NMR (100 MHz,
CDCly) : §41.6, 70.0, 70.1, 101.4, 101.6, 106.3, 106.4,
107.6, 123%.2, 127.4, 127.8, 128.4, 131.9, 133.8, 136.7,
188.5, 139.11, 139.14, 159.86, 159.89, 160.0, 167.9.
IR (KBr): 3087, 3063, 3031, 2931, 2871, 1770, 1715,

1595, 1497, 1451, 1874, 1342, 1295, 1213, 1157,
1052, 833, 736, 697 cm '. MS (MALDI): m/z 3441.7
(M+Na").

K, b VID 2T, 3-2.2 L RO HETIL
AW IX 2B (HEeomiky, INE 79%). 'H NMR
(800 MHz, CDCls): & 3.71 (s, 2H), 4.91 (s, 28H),
4.97 (s, 32H). "C NMR (100 MHz, CDCly): & 46.5,
69.85, 69.91, 70.0, 100.3, 101.6, 106.1, 106.3, 106.4,
127.4, 127.8, 128.4, 136.7, 139.11, 139.14, 139.3,
159.90, 159.95, 159.99. IR (KBr): 8347, 3063, 3031,
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2993, 9871, 1595, 1497, 1452, 1374, 1328, 1298,
1955, 1156, 1111, 1052, 833, 736, 697 cm '. MS
(MALDI) : m/232885 (M").

B#HI, LA IX EBWT, 3-2:2 LEBEDHETIL
&4 % B 7 (EEEAE, IE83%). 'H NMR (270
MHz, CDCly): 6 4.56 (d, 2H, J=4.2Hz), 4.88 (s,
98H), 4.96 (s, 32H), 6.41~6.63 (m, 45H), 7.27~
7.37 (m, 82H), 7.56 (brs, 1H), 7.96 (d, 2H, /=89
Hz). “CNMR (100 MHz, CDCly): §49.0, 69.77, 69.86,
69.89, 70.0, 101.4, 101.5, 101.6, 106.1, 106.27,
106.32, 121.9, 124.8, 127.4, 127.8, 128.35, 128.37,
136.6, 139.0, 139.10, 139.11, 148.1, 143.8, 159.8,
159.86, 159.94, 180.1. IR (KBr): 3363, 3088, 3063,
3081, 2924, 2871, 1595, 1497, 1451, 1374, 1325,
1296, 1213, 1157, 1052, 833, 737, 697 cm '. MS
(MALDI) : m/z3468.4 (M").

3-2:5 {L_aM5DEER HWIVI T 2ERMRL
50ml FAT7FAIRY A(2T I/ TFN)T I 0.44
g 3mmol) #ANT, BAKZ BaFRL LA 20 ml IZHEML
I A, BikZousiba 10ml SER LA VT A
YT UvE7 2=l 1.62g (12mmol) 2T L, ZHimT 10
B EA L, SR TH, BEE2EEL, Y7
VATAzuT TS T4 — (BEEELF )V soaR
L=92:1) THELZ (A@BE, IE74%). 'H NMR
(300 MHz, CDCls) & 2.69~2.73 (1, 6H, J=12Hz),
$.75~5.80 (m, 6H), 6.85 (s, 3H), 7.13~7.31 (m,
15H), 8.28 (s, 3H).

3:.2:6 1t&¥e MDA HmiLAINVITLERMAL
100ml D=V 79 A3, NNNNN-F T FZ(8-7 3
J7a¥N)1,475 YT 3I032g (1.0mmol) %A
n, Bikzookiasgoml iz, BEFAKXT, H
—18C TH<IZA L. 0T DTICRL 240, Bk
DORVASOmICER LA VFATIT VBR7 =200
1.08 g (8.0 mmol) # A, 2EEMMITTWw-<NHTL
72, 1 BRI TH L ITAE, BICERT2 HHA CIFA
L7, WA 8EL, zuukiiaixy /) —VOREE
x VT, 2 MERRET -2 (AfRBE, IR 11.7%).
'H NMR (800 MHz, CDCly) & 1.05 (s, 4H) 1.59 (t,
8H, J=95Hz), 2.15 (s, 4H), 2.34 (s, 8H), 3.62 (d,
8H, J=4.8Hz), 7.00 (s, 4H), 7.21~7.41 (m, 20H),
7.87 (s, 4H).

3:2:7 {LBMTOAEE 1IO=ZVHOT7I7ATITV A
O— MEHE, WTRFERDMAT, v T A 169
(0.695 mol) LAY IZFLI—F)V30ml & AN, £Z
12 1-7TES55 Y AFVAFT L 115.6¢ (0.588 mol)
FHEAYIFALI—F V500 ml IZEP L7BEWREHETL
7o, TR THR, KISHE%E 30 0 MEgER L7z, sloll

KAGAKU Vol. 53 (2004)
DZEVOT7 I AT Au— NEEIE, B TRFZED A
I, BEFEEATELL. Jhi213-YruaxrEy
20.5¢ (0.139mol) &AL 13- LA (YT 2= VkR 74
)7y =y V() [NiCly(dppp) ] 757 mg (1.40
mmol) DOPEKY TF LT —F)b 400 ml DB E AN,
HHLERSED 7)) = v = VISH OBREZE T L.
WTRTHE, 12BMMEARKEL, KBEFTEHEHL LS
10% B Mz CTRIGERT &7z, RItWE Y= Fv
I—F VT L, =—7VHEZREKEF MU 7 LKE
e BRI AIE K TR, MOKREE< A7 ATEEL
7z, WERREIAARIE, BETCEML, 1,8-¥ A (855 b
JRAFIUAF IRV E Y B (BHEROMRY). 'H
NMR (800 MHz, CDCls): 6 0.89 (s, 18H), 0.97 (d,
6H, J=6.3Hz), 1.08 (dd, 2H, J=5.9, 14.0 Hz),
1.29 (dd, 2H, j=3.3, 14.0Hz), 1.41~1.64 (m, 6H),
2.43~2.63% (m, 4H), 6.98 (d, 2H, j=6.6 Hz), 6.99
(s, 1H), 7.17 (t, 1H, J=6.6 Hz). IR (neat): 788,
702 cm” !, MS {BEFA + ALk (ED): m/2 3831 M'+1);
HRMS: calcd for CosHao 330.3286, found 330.3336.
1OZEYM75Aaicyrsu— N&EHE, WFELE
oM, 739 F VA7 VT F21.0g (0.699 mol), B
B 250 ml, EHEEE 40 ml ZMZ 50C Ik L 7=, 22
7 b= b 365ml (0.699 mmol) ZiEFL, FW\T
1,3 E R (3,5,5-F ) XFUAFYM)RIEY 711g ZMZ
100C T 3ERIMBGER L7z, RRECRELAHE, KTH
ML, FEBR—F L THIE L7z, AHHEE A, KEBEILF Y
Y LKA, BUAIEIEKONITHRE L, EARES S A Y
L CHE L7z, SRR, BETTREL, 35
NERE AT THREL, 1,3-EA (855 MY A FN
AFIN)A6ERA(TRFNT I AFIV)RVE Y 25
72 (AfalEE, W% 60%). mp 176 ~176.5C. 'H NMR
(300 MHz, CDCls) : 8 0.90 (s, 18H), 0.99 (d, 6H,
J=6.6Hz), 110 (dd, 2H, J=6.2, 14.0Hz), 1.27 (dd,
2H, J=3.3, 14.0Hz), 1.35~159 (m, 6H), 2.00 (s,
6H), 2.52~260 (m, 4H), 4.39 (d, 4H, j/=5.5Hz),
559 (brs, 2H), 6.99 (s, 1H), 7.70 (s, 1H). IR (KBr):
3286, 1646, 1543, 891, 739 cm . MS (ED) : m/z 472
(M™). Anal: Calcd for CsoH:NoOs: G, 76.22; H, 11.09;
N, 5.93. Found: C, 76.36;H, 11.18;N, 5.90.
van—bHEHEEROMFT AL 1IO=EYAT7 T A
12, 1,3 YA (8,55 F ) AFAAFIIN)46-LR(TEF
VT I AFN)NRVE Y 200g (0.423 mol), FEEk 200
ml, EIEEE 200ml ZHN A, 115C T9 HEMED»IZA
L7 KBHhTHHL, L UEAREZFHNL, Pl %Kk
Lt SKEELT ) 7 AKBRTT VA ) EICL7 o
RV A THIH L7z, A SMalkToRirL, MK
B~ 7 T LCHMR U7, WEIREI 2 IR R, R TR
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WL, 1,3-E2(8,55- b XAFIAFIIN)46-EX(T 3
SAFN)NYE 2B (BRomikY, UK 94%) .
'H NMR (300 MHz, CDCly): §0.91 (s, 18H), 1.00 (d,
6H, J=6.6 Hz), 1.10 (dd, 2H, J=5.9, 18.9 Hz),
1.29 (dd, 2H, J=3.4, 13.9Hz), 1.83~1.59 (m, 10H),
2.52~2.65 (m, 4H), 3.85 (s, 4H), 6.95 (s, 1H),
7.27 (s, 1H). IR (neat): 3367, 3291, 885, 756 cm .
MS (ED) : m/z 388 (M") ; HRMS: calcd for CosHaNy
(M'=H) 387.3739, found 337.3740.

WALV O MRS 2 Va0 — MSHIERILD
F1572200ml D=V A7 523, PJA(2T73I/)LTF
V)T 3 ¥ 2387¢g (16.2mmol) & /K THF 20 ml % i 2.
80C WMBR L A D4 VFF T VB4 b T2
2.24 ¢ (16.2mmol) DK THF 50 ml I % 30 7741 T
WTEL, B0 ME L7, BRTTHHLE, V¥
7ONFINANVEY AL I F835g (8.83mmol) & Ff
L3 10.0 ml (165 mmol) ZiMZ, 2 KA XA L.
BHERELL, BonPRERWEEZ S VAT NVA T L
7ax b7 —ICTHEL, LA X EEL (BB
oA, IFE 15%). mp 79~81C. 'H NMR (400
MHz, CDCl:): §2.88 (t, 4H, j=5.6Hz), 290 (1, 2H,
J=55Hz), 3.63 (t, 4H, J=5.5Hz), 3.70 (dt, 2H,
J=54, 5.4Hz), 6.95 (brs, 1H), 7.75 (AA’BB’, 2H
J=93Hz), 817 (brs, 1H), 8.22 (AA’BB’, 2H, J=
9.3 Hz). IR (neat): 3363, 2345, 2108, 1529, 1337,
856, 828, 742cm . MS (CD: m/z411 (M").

WALH N O ZEEBE RNV 20— FEHELET
W2 QAMY - 11D=v 079 X3z, yuusk
VA 100ml & AR, ZZi280C THEL S 1,3-¥ R
(8,5,5-P ) AFINAFIN)ABERA(T I AF V)R
¥ 568 mg (1.46 mmol) ® 7 T H AV A 250 ml IFiE &
LE% X 600 mg (1.46 mmol) ®Z TRV A 250 ml &
W FFFC 45 720 T T L, BICHRE 2 B
CIFALZ. BERE2EEKL, HBohEARZ U5V
FHZURMTTT AL DBEE, ¥ - 6E
fn L7z GREOREE, I 44%). mp 125~126C. 'H
NMR (400 MHz, DMSO-d;) : § 0.89 (s, 18H), 0.98 (d,
6H, /=6.4He), 1.09 (dd, 2H, J=6.0, 14.0 Hz),
1.30 (dd, 2H, j=3.3, 18.7Hz), 1.35~1.55 (m, 6H),
2.4~26 (m, 4H), 292 (brs, 6H), 3.57 (brs, 4H),
3.68 (brs, 2H), 4.67 (brs, 4H), 6.85 (s, 1H), 6.9
(s, 1H), 7.47 (brs, 2H), 7.83 (AA’BB’, 2H, J=9.2
Hz), 7.90 (brs, 2H), 8.12 (AA’BB’, 2H, J=9.1 Hz),
8.26 (brs, 1H), 10.19 (brs, 1H). IR (neat): 3274,
1559, 1331, 973, 849,751 cm '. MS (FAB): m/z 733
M),

WH, Mg, £, KB, AN, 58, 4k, KE, L,

Bl 7oA e Yy —-HFAREFEEKOWERE 951

33 A FRBEEOER

FTHERE LTPVC (245~279wt%) %, —a2—FF
WEx )Y —L L T{tEW1~7 U~115wt%) %, &
B L LT NPOE (63.1~70.1wt%) %, #F+ v Hekk
A& L TTDDMACI (2= bFI 0 F XY=L T
50 mol%) #RALTCTHFIZHBRL, ZOBHEHS A
Pxy—LIIBL, BRTTHF 2W - DIEREE TS+
VKGR EE. LAY 1~4 2 &0 4 4 VRIS EILER
THoleh, bEWME~752E0 M+ VEISEIZRRHE
LTw/, LA VEEEEZ IV s R—F5— (EE
7mm) TEYYIY, A4 EIREEM (Philips 1S-561 H,
Willi Méller AG Glasblaserei) DFEIRIZHY) fHiF7-. Zh
ZOIMBMEBRTIBRI VT4 vanr I el{Torzk,
BB EZ - L7,

34 RETFHORY

IEEW1~7 OERBEFTCOREERETRINARY b
N (UVEE LAY 1~4), 'H NMR#EE (L&W5~7)
ZE kD7

3441 WBUXZAANY RIL(UV)EE LA 1~4&,
VOB KEF IS TFAT v EZ ARG 7O OKR L
LBWEZINENARL .., (LEYORELXILEW 1O
BEld78x107°M, L&MW 20HBEE7.0x107°M, 1k
EW3OBEIE52X107°M, L&YW 4 DBAIE 5.0 X
10°MEL, VUVBEKREAF V&, ALEWIZHLTO
~3.0 Mz, 9OMBEOBEAER LS. ThODEBERD
WIRA~Z bV (UV) ORPEERIT, 360 nm fF3EDWLIL
EHCWT, NSRBI DBI—T T4 v T4 TICED
REERE KD,

3:4-2 'HNMREE t&¥Ws5~7%LY) v BTAkE
TRITFNT VP EZTLEEOLEIAFVANVEFY R
BTN TR L. LAY ~7 BEZ 1.0mM
EL, VUBIKEA T U2 LEWICH LT 0o~5.0 M
Z, SHMEOBHEEZER L., FAREO ST v Ofb
Y7 A, BANZEFICEDEI-T T4 T4 VT
I haaeiERd7.

3:5 BANEBRE

BAICENER, BAAEF (REIL%HE, Digital pH/
ION meter TP-1000) (2& Y, 25C Tro7z. BREME
LTREYTNT Y vy a v M Ag/AgCl Bkl (BAILFE
Al dr B 4083-0.65C) % Hwv 7z, BMISEICH V22V
UTDEBYTH .

Ag | AgCl| 3 M KCl || 0.1 M HEPES, pH 7.0 || sample
solution | membrane | 1 X 10" * M KCI+ 1 X 10" * M
NaH;PO;or 1 X 10" * M KCl + 1 X 10™* M Na,SO, | AgCl |
Ag
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3 =1

BAMT =4 2 RBETEZ=2— I MF Y VY —E LT, 1 20FFREBMIZT Y ) —2HA
L7Abet, 8 oXid 4 oDF +RETM 2 STLEW, 3 00F FREFBMA ECRKMEL & 21LEY
Pt AR L. AREBIERICBWT, IhoamE ) v EBEA A Y EORGEBERDIL IS, LD
EEWMIOoVTL Y VEA 4 VIS LTEWREEEM BN, B, /14 Y BRUEBERO=2—- TV
Fy )X —L LTHOEEDT = v e v — M EReT Lz, ZORE, Eotdmb ) YBA 4 VI
S LCHBGLBISEZ RS o7, L L, 3200FAREHNZELILEWE, RKEEE L8
HHL7RVEED, BHEEA 4 VI LCREWIFREACERCEMISEE T L, 794X — L
BREZL7 =4 VERMEERL.
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