ANK =T MU O EES
EETEHEABEESETIC L D
L7 VX —FK DR

2014

ZH =ik



g

Rt

&

EE

SR8

HL 5w DB
e 1
N T Tl o S R G R 1
R I R 2
A I e e Al N (o L Sl 5
F1HE p LT AR UER, R X OSBEREBIE D ANV K= 2MEEM DGR 5
F28 ANKR=T IMEGWDXT =2 2 DR GE ==mmmmmmmmmmmmmmmmmmmms s 6
FB3HT UATFANRNNR=T MEEWO IgM, 1gG HriREAERIEN B L OatEElE

SIS LY = FILAWY (3) DB rrerrrrrrrssrssssssssssssssssssssssssseses s 8

3% AR =U MU OYEMLIENINEE & AYIENE & ORI BT 12
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BH1H HFROTRKECEH

G R TENITRAT AR F Y TR A LA EDNRDEY) (HIR) H 6 ERE P
LHEEETHY I EHE D BRI eE 7 27 Y > (immunoglobulin =Ig) & MR, IgG. IgM,
IgA. IgD. IgE ® 5 FENH D, 7 LILX— &1 Z ORGSR E OFURIZ R L RN T
LTWAZExEWS, a7 ) o, JIFFRTY LLX—& SIS TR T L —KX
T IgE 5T 57 LLX—Th b, IgE 1%, PUREZFEH Lo Husse~fiiuic X v stk S n
7= Th2 AR PEAET S TL-4, IL-5, IL-13 %D A M A K24 T, B MlansbLiz
IgE pEAMI XL W EEAIND, £ LT, EMMio IgE SRIKIZHES Lz IgE &4 kPR & D
BHCAE U U PRSI L0 . IEEME»~ b e XA Z I A a MU x> i/ MRIEHER T
(PAF), 7uzxZ2 7 Z 0T 4, bRy RXVUEOTFIDNVAT 4 o—F—NEHENDZ &
L0 MEFEEVED TTHELE R HINMESE DT LV —RshER SN S (Chart 1), FDRFE
7B L LT, [ESME, 7 VAT — k&R ((EMEL L), FME, 7 M —MHEE
REND D,

LR THAa _5%15_«:_) Th2 #ifa Ef“—> IL-4, IL-5, IL-13
IR IgE <«——— B#iFa Aﬁ

N

EHE#RE ——— SIHILATFAI—— —> FLILX—RIG
(Igk 2tk) BN

Chart1. I 7 L /LF—k

1998 =, JEAA - SuEMIREBEN DRER SN BT« BETA R4 ) 12k, fir v
NF—IKIE, (1) AT ¢ =—F —iEHEHIEE, (2) B XA I HI-HFREE, ) ey ARx¥ ol
I @) v a b UAERER, & (B) Th2 Vo1 b A U IHERD 5 fEICyE Sz,

AWFFENFERL T 2 LLATONRFE2PLT LT —FK L LTI, AT 4 =— X —OHEHEH 5 L O
KL LT, 7l Uk (Ao F—n) KFF5=F2 K (VHFERV), b 2FZ I HI #HT
WELT, IR N F 72y (BUTF0), T8I 2F (TETF ), hroREd
CIHEH L LT, e rRE s A2 BRI EROEREA Ly (RN, hrrRFYs
A2 #EHAIOET fr AN (Tr=k), afa M) UAFEFEEE LT, T B A (7
V) D -7- (Chart 2),

Ll AT 4 =— X —ilFEt3E CTH b7 a7 U 7 BUSNOHT LV F—3KILTT v
X —ENL 72t HEHESNDIEMr I INAT 4 ==X —ZHNTEHHDOTH D, T BT L
AR =GRS IgE IC XV ERINDSDT, 20 IgE OIEZHRIICIHES 523, 4FK

1



BiEERE DIV FTH 5 IgM 38 KO IgG OFEA & M L 22V B CE UL, 7 L —JK
BOMARPRIERICBER D EBZZ, TNETEIFIAN=RLDORRDHLNELT LV ¥ —FEDH
FaeHME L THMEZ M LT,

Z LT, {bEYDOBUKMEE FRIME R & Fix OB b i I S W TG 7o i s M
FHBEMRNT 2 i35 Z L 12 K W A H L7- Suplatast tosilate (2-[4-(3-ethoxy-2-hydroxypropoxy)
phenylcarbamoyllethyldimethylsulfonium p-toluenesulfonate) (%, K& ZMmE. 7 1/11/3% P
BT N MRS R ABEIE S T AR LR R L LT, 1995 EICKRR S, [HEETR -
FHATARTA L IZED Th2 A b A VEFERICGEINTWS, 1 ZTHhHETIZ, ENT
1349 30 DHLT LAF =PI N TV DD, ﬁf%?vw%~'F$@m%%@_%bé
Th2 A b A UBHERKICHDE I TV D S DI Suplatast tosilate DA TH 5,

Z 2T, ARWFFETIE, Suplatast tosilate DFAFE OuFE TH LIV FE 4 OLEMITE T D ETE
PEFRBAMEAT 21TV, RIS L A O E R IZ BT 5 BRI gE 2 B L7,

OCHZCHCHZ CH;0

HOOC
CH3O@CH=CHCONH@
NaOOC COONa
LOETYLEE FSZ=Z3RX b

O
S N
Q l P /]11 HCI /_@_/-COOH
CH, N
NQ HCl

N

I
CH, a

ThFOzY HER7TESRFY HEBATI LI
(0]
NH HN—N
\
(0] N /N
(0] | N
(0]
TSULHR B

Chart 2. fRUERMNLHLT LLF—&
F2f MRS E L T FERE

WFIE A BIE T 212870 > TRAF VBB UG T L L F — KR wfﬁgfi&wﬁ&bw
BEZHEASNWTEDOBKRBN MG ARG Lc, SR, A TFVEEROSIET LIV F—FOSICE
V2 R A AR D NE D JRENM b -CaF H L ER ORI IZ 361F D A F VMR SOSIZBEE L TV 5 Z &2
WwESh T, 24 —J7, ERNOAFIVEEEBRISICEB T 2MWE—DAFVEMEEGERTH S
S-adenosylmethionine (XA /LK=" AMEAEH TH Y . methylmethionine sulfonium chloride
(S-methylmethionine) %, E/LE v MIBWTHMEREAZHEBIE S Z ENME I Tz, 56
% Z T, S-methylmethionine % — Nba# & L, MR ofbaE L TALVKR =7 MEE

2



Wiz RO, OB TR E I DWW EETE A BT 2 VT, IgE 28 RAICHET 5
L7 VL —3E% B LB EIT o T,

FFUDIC, V— MMEEWTH D S-methylmethionine D&% S5 E(12, R BEHILOHEEE
BIZITWMSE NI A NVER =T 2MEEaHmO, IgM B LD IgG iR ZpEAE L TV 4 fllfid 2 71~
T — 7L L CEtH$T % hemolytic plaque forming cell (HPFC) FEA~DEE L ET LTz, £
DOFER TRV HPFC EAIESRIEM 2773 2-hydroxyethyl #HEAZ 5 1 U — MG & L CTEbl
L7ze 22T, BH2REORINMEZ#EL CA LK== MuEMORMT =4 LT, Zual7r
=F L0 A FraGENE < EBEEZ HWTZE@EEE N RKREWN p- ML= AR — T =
v (TsO) IR L7z, IWT, 1 Y — NMEAOKERIEICTE 2 DT VX VIEHILZE AL |
| BT L —KIGDET NV THST v b 48-hr homologous passive cutaneous anaphylaxis
(PCA) GIHEMERZIEE L LT, S0 oMERMEZIT 7, £ DO/E%E. 2-phenoxyethyl #
BRIZRWT, BUVEERRO LN LD, ThzFH2o ) — Meghe LT, 7= 4
DOEHIE R° OZhFITEE T 2 & TEAH BT 2 3206 L 7=, Z OBE. phenoxyethyl #F&E(K(ZT
tFal CEBROERB RO Z e, V=M ERiETZ e L, =—TAEaET
I MR ICEZTFERICB TS XU B VRO T ALERE R ORI OV TR ZIT 72,
ZORER, Hi=iZ, p-(2,3-dihydroxypropoxy)phenylamide ##H&EA% 5 3 U — KA & L CiE
BILT7=, 56N 3 Y — KMEAEW D glycerylether FEDEHLIE Ry MY R, O ETE AR %2
frat L7z (Chart 3) .

TH3 o NH,
St —— |™© o /=N
HSC/Cl'\/\(u\ o T N NH
NH, 0 / I X 2
% N
R . . OH & N
S-methylmethionine S-adenosylmethionine

ﬂ s RE

(CH;),SCH,CH,-OH % 11— F{t&Y
TsO"

WEREL

' /R':
(CH3)zs+CH2CH2+O@ L2 — FEam ) REOHEEEE
TsO" (IR e '

oo

(CH3)zs+CH2CH2+CONH@R"i |:> vaéwﬁﬁ;ﬁﬁ*ﬁﬁg

TsO"

OR,

| s
(CH3)ZS+CH2CH2—CONHOOCHZCHCHZORZ E3U—FLEaY
TsO"

ﬂ WaREL

OH
|
{ (CH3)ZS+CHZCH2—C0NHOOCHZCHCHZOCZHS}

TsO"

Suplatast tosilate

Chart 3. > — NMEAWNHHT L/L¥—3E  Suplatast tosilate (23 2 A5 = B
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AT CTix., LLEORERBA D JTEHIESWTERK LIz, $ix R 2V =7 2MEAWHERIC
DUNT, AEETEMEFA BT 2 BB L, Th2 A M A UBHEERICE S #Fiflipi T Lry—iK
DB T D E LI E R 21T 9,



®oE
L7 VK —EKEREDO Y — MM na#l

TUOIL, A FVRHEEER (K) BEO, 12-Y7 aaxd o OfREE V- iEkdl E (k)
DHPERMRIZEASNT, ANKF=TLMEEDOFA T L ORFTEIToTe, RWT,
S-methylmethionine %+ — LA & LT, HEDO Y A F N RANVK=7 MEEM O BT E
(LDso) & IgM B X IgG OoHtikEA (HPFC) BERIER Z M Lz, S 512, BUKMEE#RILE
B o OFEM 7t eaca ZALEWOBKIMEDOFIE L LT, #EEMABENT 21T > 72,

FBLIE p MU AVFVE, BRI CBERBED ANV =T MEEWDERL

Scheme 1 [Z/RT3HY . FINABEI AF LRIV EKR= MEEWIT, ST AAFILRALT 4 R
{tE%) % methyl p-toluenesulfonate (2L D A TF AL THZ LICL VAR LT, 7 £7-.dimethyl-
2-(2-tetrahydrofuryl)ethylsulfonium chloride (10a)i% methyl-2-(2-tetrahydrofuryl)ethylsulfide
\Z methyl iodide % )i &, silverchloride # WA HEAZHIZ KW & LTz, 8 kD FHIET
trimethylsulfonium chloride (8a) # &% L7-, F7-. trimethylsulfonium perchlorate (8b) (&
methyl iodide & silver perchlorate # FH\\\C&Rk L7z, 910

CH3—©—SO3CH3
» (CH3),—-S*-R CH3©—503'

H;C-S-R  — (1-8¢, 9, 10b, 11-13)
» (CH;),—S"-R
CH;l, AgCl or AgClO
31, Agllor AgLlOy cl- co;
(8a, 10a) (8b)

R

1 CH,CH,CH(NH,)COOH

2 CH,CH,NHCOCH;

3 CH,CH,0OH

4 CH,CH,0CH;

5 CH,CH,COOH

6 CH,CH,0COCH;

7 CHZ\(O]

8a CH,

8b CH;

8¢ CH;3

9 CH,CH,SCH;

10a CH,CH, (0]
(o)
10b CH2CH2\( 7

11 CH,CH,CH,
e <
SN,

Scheme 1. U AF N AT =7 MMEAMD AR
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FB2HI ANF=U MEEMOXT =4 DWRIE

L7 VLR —EREZA T2 ANE=T MEGOBHEMNTEICB N T, FTHDICALE=T A
ICEW DT =A L ZRE LTz, ANVE=T MEEWTARIEO M TH Y | BRI L 272> T
ARSI I 205, KD TIEITSHWHEZR > T\ b, 2O X RAVK=D MuE
Wnsie NG S BRC, HIBE BRI S NG Wt 7T =4 > & 372012, K & AHAHEO
SYBLIZBIE S D ALk = 0 LG OB L AR E AT L7z,

Table 1. ~UAXAFNRLVK=T MMEAEHDOA AU RBRa 27 2R (AL)
BIOSATEH (K)

(CH;);S8* X
8a X =CI, 8b X =CIO,, 8cX = H3COSO3'
compd Ao’ KP
8a 108.15 0.51
8b 104.71 0.74
8c 71.48 0.88

?L..: limiting conductance (10*S m* mol™).
bK: association constant.

4 $kT =T DMEEWTITTERR Lo A A kb5 B ORIt 2 Fo 2 & THALE I DM
ENDZENMBINTND, F2T, AAKR=TMMEAEME L TR ERNZ FY AF L ALK
= LD (8a), WEHIFEEE (8b)., BL W p - M= ALK VR (8c) KIAK D ERIRE
EEHEL, A AV iE2aEH (KN 2Rz, TOMKOKRE S, HRE < BiERRE
<p- MV ANVRCBREDIETH - 7= (Table 1),

TEEE W B D DA OBUKPEDOFRIE L LT, — &M% flask shaking B2 X 5 n-4 7
X ) —VIKFZDNESRE (P) DAWOLND, LonL, AVE=U MWD n-A 7 ¥ /) —)VIZ
KD AEUTIEFITNES L, TNEERICHET 2 Z EPREETH- 72D T, SRR DS
FREEE LC 1,2 Y7 vrx X o OEEEZ AV Cligtd g (k) #JE Lz, 12

1st aqueous phase 1,2-dichloroethane phase 2nd aqueous phase
o, __| N 0 ]—]— N 0
(CHQ;S*CH;CH;U , —> [(CHﬂ:S CH:CH:'(_?- X ] < (CHy),S CH:CH:U
X" ion pair X
X: Cl-or TsO

Chart4. 1,2-V7unxX OEEEZRAWLEEEE k) OHIE
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k& e L, lBRERKIED EV tetrahydrofurylethyl J£ %259 5 {LA4% (10a,b) % Hv 7=,
Chart 4 [Z7R L72ARIZ, AVA =T A(bEW (10a) 6 L<IE (10b) @ 50mM &K % 55 1 /KAH &
L. 24 RRIEFR L, 1,2-Y 7 mrx X U OMERIEZ I L TH 2 KHE~Z VR =0 MEEWRIBATT
ikl (k)& ME L7z (Table 2),

Table 2. A/LA=7 Ab&EY (10a,b) OA F U fBRRa L Z 722 (A)EEETER (K)
B L OEgEEE (k)

O
(CH3)28+CH2CH2_<_7 X_

10aX=Cl", 10b X = CH3—®—803'

compd Ao’ KP K°(x10”" mol/hr.cm?)
10a 95.08 0.58 0.003
10b 56.90 181 3.03

? Ao limiting conductance (10*S m* mol™).
® K: association constant.
‘k: transport rate.

s 2 VR =7 2MEAEY (10a) (IZHAT p - b AR VR A LR =7 AMEEY (10b) 1%
A AU EER (K) TR 3 M, BsEE (k) 128V TH 1,000 5 Ofii %7~ L7 (Table 2 ),
F7-. (LAY (10b) &% ED NaCl Z M Z -l k 1% 2.83 x 107 mol/hr-ecm2 TH Y |
EE&® 10b) OHDGE LR THREBIL Lo T2, - T, ALFE=7 A5 10b) 11,
N T = "7 =F 207 =40 T 52T LVHE LWEEERAHFGTE L EE X,
FEEIHAE T, {bEY (10b) 27 » T 100mg/kg 3 L O 400mg/kg B N5 Li-fE R, Th<
NOHREEIZBWT, #AFKE LTHo7%, &EmilFRE Cmaxi2.92ug/mL, 9.69ug/mL 3 L
o T B — BER AR TS AUC:16.01 pg « hr/mL. 52.57 pg » hr/mL %7~ L7 (Table 3 ), LA
LFofEREI Y EELE U QIEREN RN TH D0, A2 ED 5128 o TUEA LR =
U IMEEHDORIA AL E LT Ry T — T =42 (TsO) ZER L7,

Table 3. 7 v MIBIFDHANLE=T 2MEEY (10b) @ Cmax LW AUC

dose (mg/kg) Cmax (ug-mL) AUC_¢" (ug-hr/mL)
100 2.92 16.01
400 9.69 52.57

® AUC,.4: area under the concentration-time curve in 8 hrs after oral administration.



H3H VAFNANE=Y MEEYO IgM, IgG FUREAERIERA R L OaERtE
CESHE LV —Fed 3) DFE

Z UL, SEEHRIENZ AT 2 AVR=0 MG a 37202, FFEO AVER=7 A
tEamo IgM. IgG HUREAIZ KT TIER MG Lic, Hikd LTe Y VRMIKTRES N
<7 AR ANKR =T MEEWEEERE S L. IgM 3 X O IgG-hemolytic plaque forming cell
(HPFC) pEA: B ~DEBZFH~T-, {bAW E L Tl dimethylsulfonio J: 4 EE L, ¥t s L CE
IR OBUKMEEZEE L TR L= MM E AR LT,

Table 4. ~ 7 AIZ81F 5 LDso (ip) 3 X OVHPFC FEAERIEH

(CH3),S*-R CH3—©—SO3'

HPFC (T/C)°
compd R Teaedw  LDso (ip)( mmol/kg)® dose(mg/kg) Ispleen /10°cell

1 CHCH,CH® ggé ] 333 >14.86 500 1.42 1.42
2 CH,CH,NHCOCH 3 -1.26 4.46 160 1.23 1.27
3 CH,CH,OH -0.77 3.7 120 2.1 1.96
4 CHyCH,OCH; 0.37 11 120 121 1.23
5 CH,CH,COOH -0.29 4.13 120 1.15 1.35
6 CH,CH,OCOCHs 0.17 2.96 100 1.38 1.38
7 CHZ—G 0.26 1.35 100 1.07 1.22
8 CHs 0.56 0.72 - - -
9 CH,CHySCH3 0.66 0.62 20 1.19 131

10b CHZCHZ_(j? 0.79 1.32 100 1.07 1.01
11 CH,CH,CHs 155 1.2 40 1.09 114

12 <) 2.63 0.78 30 1.18 0.93
13 @ 3.26 043 20 1.06 0.84

® Tcaicg Was calculated by CLOGP (ver. 2.0.0).
®The value of LDs, was determined in male ddY mice (n=5) by he up-down method at intraperitoneal administration.

“HPFC (T/C): HPFC formation of treatment / HPFC formation of control at intraperitoneal administration.

—RHNALE D OBAKMEDIIE L L L noAd 2 ¥ 7 —VIKRICEIT 5 0EAEE (P) O
il logP RNAWDHIL, EBIEOBKMEORIEL LT, EHRASEANICLD logP OHEN £ T
BUKMEEHILER n oD, Ll KEEOIRD TEWALR =T MMEGY O 5Bk
(P) OFEPNINEE T ->7-7-. CLOGP (ver. 2.0.0)14 (2 L5 logP DFHHEIZE D Tearea EZ W
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720

B DR EHLEL & L C 3-amino-3-carboxypropyl & (n caca = - 3.33) AT H{bEW 1) »»
5. BUKMEO@WERE L LT adamantyl 2 (teaca = 3.26) ZFF2(bE® (18) Z &k L, JEHE
NEGAZ LD~ v 22w (LDso)15 3 & OV HPFC A RIEH 2 I7E L7-, HPFC (T/C) 1%
e & I 5ED HPFC FEA D % 779 (Table 4),

WFIEPMENT T LAAF—FE BT D 2 L 2 IR L L7 T, HPFC EEARBR O 5 8138k
M LDso(ip) O 1/10F2E %2 B2 & LTz, EHIEOBUKIEAD TERUVMEA® (116 (Teatea = -3.33)
1%, FEFICIEEEM: (LDso> 14.86mmol/kg = 5000mg/kg) TdH V. BAMEOEWMEAY (13) 13
LW arER M (LDso=0.43mmol/kg) Z/r L7z, £7-AbEW B) DNMEFMETH -T2 &b,
ANHR =T MEEYOESFL L LT carboxyl OB ANFIEMHEBBOONE SO FE LD Z L0
N2y g

Z 2T, IS EEOBRVEAE Y (1) EERRWZED O 12 LEMIZB W T, LAY D aMEE
% (LDso) & EHIEDBKME (1 calcd) & O E BAIREETE A BT 2170 X (D 2157, i,
FIRE 2" TN T n 1T LEWEL v BRI, s IJEERZE, FEINNOEAEI IR D 95%
FERN 2777, (D) B @S O EBRE S E AT HI20E-> T, BEEENR 2D 2 &R
LTCEY, BEFEEOBLAN LI TE DT EHRMEDIRWVERILOBEANLE LN EPRIE S
iz (Figure 1),

log(1/LDso) = 0.201 T catea — 0.275 )
(+0.115)
(n=12,r=0.774,s =0.229)
0.4- ®13
0.2- e
& 0.0- o1l
[a) (Y
51 o7 @ 10b
o -02-
k]
0.4-
®6
0.6- o) 83 ®5
1 1 1 1 1 1
-1.0 0 1.0 2.0 3.0 4.0

Tcalcd

Figure 1. 1log(1/LDs0) & mealea & OFHEX

— 5 IS HPFC O EEAERETRIER 23580y - 726 &% (3) ZFWifbaw 1, 2,4-7,9, 10D,
11-13) @ 11{LAMICBI L T, Mligd 720 (spleen) LN 108 7= 0 (/108cells) (Z81T 5

9



HPFC OREAETRIER S LB OBEHILDOBKIE (T cacd) & OMBEZHF L, X (2), Q) BLW
Figure 2 %#7-, X (2) 2B T HMfEH 7= (spleen) & BN (7 catca) OFABINE 7 calea DR
By 9% EHEIRINIC 2o 7223, 106 flfdr7= 0 (/106cells) D (3) 1 95%(FHEPR I 41 /&
LTna, =5, @) oRd@y sy 8) 25T 12{baMmicis T, MiEd 7= v © HPFC
FEAMTRIEA & 108 fifud>72 W @ HPFC EAMBIEH & ORIZITARRMEERH D, 2 b DA
WA= MEEMIZ X DS -0 (spleen) LT 106 Mifldd 7= (/108cells) & HPFC e/

HERER X, AEMICIZFCLDOTH D EB 2T,
log(/spleen) =- 0.016 mcaled — 0.078 (2
(+0.115)
(n=11,r=0.679, s = 0.033)
log(/108cells) = - 0.034 mcaled — 0.083 (3)
(+£0.017)
(n=11,r=0.827, s = 0.044)
log(/spleen) = - 0.715 log(/106cells) — 0.030 (4)
(+0.348)
(n=12,r=0.822, s =0.050)

03 (0] /sp(!een
03— ®3 ®/10°cells
8)
£ 0.2-
LLL) 91 6
g ®586 ¢
02
o> 0.1- 04
o ®2 04 @7 Og o1
o5 o1l
07 o10p OU o13
0- ® 10b
012
013
1 1 1 1 1 1 1 [
-3.0 2.0 -1.0 0 1.0 2.0 3.0 4.0

Tecalcd

Figure 2. 1logHPFC(T/C) D ncatca & OFHREX

FAEE (8) 12k v HPFC PEA B SRAE AT B AKIED K W IRWEBENE T LN E2VRE
2o 22T, BHREIEX B) Lo onska®w (1) o 108fiad 7= o HPFC pEARRIER -

HPFC(T/C) O FHMEIX 1.57 L7253, EHNEIX 1.42 LD UK o7z, 2 T. Teald D 2 FIH
ZEAL, X B) 257, Zobiciho 2k (5) kv, HPFC pEANESER1E A i 72 Bk M

[EHILTEHUE (T catea) 1X —2.75. T OFFD 106 #fd 7=V © HPFC(T/C) X 1.40 CHEH IS,

10



B> T, AbEW (D) PERKMEOB S SITRBEE LWMEEWIZIEL . ZDOXA TDANVK=
2MEEW TR, 2L EBOKEDIER MBS ORETT 2 MBI EHIE LTz,

10g(/10606118) =" 0.006 T calcd2 - 0.033 TC caled + 0.101 (5)
(+0.006) (+0.006)
(n=11,r=0.900, s = 0.046 )

EZAT, AbEW B) DAFNZATNFHFERTH H/bEW (6) 1355\ HPFC FEAHTRIEA
LAVRE 22035 72D T, hydroxyl #&i% HPFC FEARFEIEH £ KX OB ERI OB b EE 2 E
BILTHD EEZBND, Figure 2 TRLUTEAEEIZ, (LAY 1, 2,4-7,9, 10b, 11-18) Tkt
DBKME (T caea) & HPFC  FEAMEBMIEHOBICAOFBERH 7= X 2, 3), LrL. Zh
bDfEmE B 7p 5T hydroxyl %2 HT 210G @) X DOHKMENG T 5 & HISIIC
HPFC PEAMEBRIERA N - T2, T2 T, ZoatEE L IEVvEEY 8) 257 L X —3KEH
FHOHE 1 U — NMeawzsE Lz,
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¥ 3=
ANVER =T MEB Y OMBEALFERIME & A YTEN: & OFEESfENT

ANVTR =T MMEEW D A FVIEDOFOGHE & GUREE T L OB & OB LT+ 5729
ANK=0 2MEEH O HD RESSIEE (kobswnp) 368 L OV A F /LIRS i il (kobsd/trans)
ERE Lz, £o, TV =N AVE=0 MEEWOBMEFEEN TN L6 UROHEIZB,
T, FITAFAANLKR=T MEEMTILEWERZX S Z L2 LT,

B1E ANVEA=vAMEAWMO H-D ZZ#KSERE & EWiEt: & O BT

ZIVR =7 MMEE DAL R 22 B D — 12, sulfonio FEICEEET D 7 LR AIKZIRFOT
LA VI K BKRE-EAKE (HD) RGN H D, I TR Y AFILRALE=T AT 62°CHEK
BRbT B U v LK T T 3 BEILANIC 98%7% H-D a2 DIt LT, I3 7T F T AF L
ToE=UATIZIS A THDL TN 1% L HD A LW Z ERMESTW5D, 1718 Z0
ZILR =7 MMEEHOE Y H-D AT, Chartd (2R & 5 ISP RN AR T 5 =4
MNA Y R-A L DX RFEFMBAIERICE D ZENT HHETHEFICECHEDLEEZEZ LN TVD,

- CH
CHs "OD CHZ\ ? \s p,0 HDC
St—R — _S'—R =—> _ —R | — /s+—R
CH, CHs CH; CH,
ylide ylene

Chart 4. Ylide — ylene #:5

Z 2T, ANK=T MMEBAMOWYE L AIETE L OBEMEEZ IS BT, 20 H-D i
B (kobswrp) 2 NMR HIEIZ L W Rd 7= 19 (Table 5), Z DOf5E R Wi oIS ARBUFN R 2 R -3 i
AL TWDALF= MEEY (14-20)0 O H-D ZZH3EE1X, fafiR B3 FEES L TWD AL
F=vMbEY 8-5,9,11,12) ITHARTI0FEU ERENZ ER o T,
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Table 5. RA/HR= MEEW DY & AYRNEM

LDs, (ip)* HPFC (T/C)
No KobsHD® kobsd/transb i caied. (MMol/kg) dose (mg/kg) /spleen /10°cell
3 (CH3),S"CH,CH,0OH 251+0.30%x10°4.36 +0.21 x10* 0.43 1305 120 21 196
TsO
4 (CH3),S'CH,CH,0CH;  7.43+0.71x10°6.39+0.85x 10 0.83  323.9 120 121  1.23
TsO-
5  (CH3),S*CH,CH,COOH 576 +0.76 x 10733.41 + 0.61 x 10 0.91 1271 30 117 141
TsO-
9  (CHg)S'CHCH,SCH; 398 +0.71 x10°1.51+0.12 x 10° 1.86 190.4 20 119 131
TsO-
11 (CH3)ZS+CH2CH2CH3 1.32+0.17x102254+0.81 x10™* 2.75 331.7 40 1.09 1.14
TsO-
12 (CH3)25+_<:> 297 +0.19x10°%5.42 +0.43x10* 3.83  248.6 30 1.18 093
TsO-
14 (CH3)25+_® 999+13x1021.80+027x10" 3.08 1288 25 122 159
TsO-
15 (CH3)2S+_©_OCH3 6.72 +0.88x1021.82 +0.33x10" 3.02 126.3 25 101 1.16
TsO-
16 (CH3)28+—©—COCH3 1.23+0.15x101757+1.2x10" 254 111.7 25 134 161
TsO-
17 (CH3)25+—©—COOH 4.08+054%x10%1.23+0.22x10* 1.18 996.3 25 095 1.08
18 @+ 8.28+1.1x1021.92+029x10" 2.84 185.1 5 093 0.85
“CHj
TsO-
CH3\
19 @S+—CHZCHZOH 6.64+0.90x102%1.08+0.19x 10 1.88 346.6 40 1.37 1.12
TsO-
CH3~
20 @S+—CH2CHZCOOH 7.12+0.99%x1023.36 057 x102 2.19 1153 30 145 112
TsO-

®konsynp: The rate constant of the H-D exchange reaction.

® Kobsatrans: The rate constan of the methyl transfer reaction.

¢ % calcq: ThE sSUmmation of 7,4 calculated by CLOGP (ver. 2.0.0).

The value of LD, (ip) was determined in male ddY mice (n=5) by the up-down method at intraperitoneal administration.
¢ HPFC (T/C): HPFC formation of treatment / HPFC formation of control at intraperitoneal administration.
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LvL, 2B A LK== MG (85,9, 11,12, 14-20) @ H-D #3#a & & HPFC pE/ERY
SRVEM & ORI OMBE S o h o7z, —J, H-D ZHEEIZ LT~ v A EENE 5
X 550N (LDs) 7' vy b9 5 & (Figure 3). E#itkl L T hydroxyl 3£ 7213 carboxyl
EE2GT 556w B,5,17, 19, 20) (@) 1%, oA LF=7 2MEEW (O) I~ TRaMkENE
MEL 7o TWe, 22C, Zhvoo 5EW B, 5,17,19, 20) 123 L CII#EAHKI=1.0 %5
Z. EOMOIEY (4,9,11,12,14- 16, 18) (/X 1=0 %5 2T H-D ZHHE & 2tk wE &
OHEEEMNTT 5 L. K (6) BELNTZ, ZOFICEETREARWVEER, BIERREEE LT
A ) Z#HW=X 6) LY. hydroxyl 2 FE721% carboxyl &2 G T 5/bEMHEHT H-D
RS DN A VTR =7 MMEGNE EGMEREN R 2 DN H 5 2 &R mho Tz,

log (1/LDs¢) = 0.252 log kepsarp - 0.651T +  0.633 ®)
(£0.013) (£0.212)
(n=13,r=0.924,s=0.169)

0.6 —
o 0 16
_ 15
0.4 Su
018
02— 09
;5% 0 12
< 00— 19
2 4051y
(@)
S
-0.2—
-04—
°
17920
-0.6— o:
®3
I I I I I
=25 =20 -15 -1.0 -05
109 Kopsd/Hb

Figure 3. log(1/LDso) & log kebsamn P FHESX]

FBofi ANK=vMEEMD X FNEEBKG & HPFC #MIERA R X OVa:FHik
& OFHEAfRAT

AN =T MEEYTH 5 S-adenosylmethionine (%, iR TS IEICHE L TV 5 72 OKEE
WEEZ 2 TR0 < . ARNICBWTER., # 37, BER RN AT VIS L TWnWA Z &
DHHNTWD, 20 F7= IgE L7 % —07 Y v 72U NRED AT ALRES S LT
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L2 ET LRI A F OV SOE B D 2 BIR#HE S Cnd, 24 £Z2C, Table 5
IR LT AR =T MEAWICE LT, A FILEOBEBRIGHE  Kopsatrans) 2 HE L, HPFC
PEAIRIMER B L OB & OB Z B Uiz, A F VRIS HEE  Kopsatrans) (X 4 AV
AT RV D F MY ULEOxEE ) — VR (25°C) IZAVKR=U MEEWEINZ ., AT
H4-AFNFAELY) DU ETERTH I ETRDZ (Chart 5) (Table 5),

SNa . SCH3
Sulfonium p-toluenesulfonate

= 2

. > o

N

Chart 5. A/NH=7 MEEWIT LD A F VIO K

W I ARBFR BRI DNES LTV A ZRLFR = AMea® (14 - 20) O A FLHEOEEBK
SR 1L, REFIR B R A L TV ARWAR L ER=7 2MbEY (8-5,9, 11, 12) IZH~TH 30
BRENoTo, ZOAFNIEOEBSEE S H-D ASHEUGHEE & FEkIC, HPFC FEARERIE
HEOMIZITMEBEIZR N R 5T,

— 7, @ #aL X U Chydroxyl & & 7= (X carboxyl L&A L 72 8{LEW (4,9, 11,12,14 - 16, 18)
IZBW T A F VIR IOGEE & ArEEMEO RN (7) TREND B2 IEOMBEN b7,
F72. X (6) ERBRICEAET 25 & hydroxyl #£F 7213 carboxyl X% H 9 H{LE5# (8, 5,
17,19,20) 1 EH7- 13 {LEWIZEAL T (8) BEF DAL, A FIVKIRE S E T & arEFHME
WIS 78D 2 W ole, AF VIR OSEE & H-D SSHSUSHEEE & ORI (9) 23779
ECEWVHEBERH Y, COTODKIGHEEIZEDL L L ANE =T AEAOE T AL —FES &
LTCOMEZEXEL TND EEBEZLND > T KL T EHEOBEWLEM Z 155 T2 DI,
AFNIEDFSHENMEVMEEY) . BARBICIZ AL R =0 MMEAY ORI F DL TOBEBILN T
WX NVEBETHLZENEET LV E W) e S,

].Og (1/LD50) = 0.138 IOg kobsd/trans + 0.482 (7)
(+0.015)
(n=8,r=0.920, s =0.091)

log (1/LDso) = 0.145 log kobsaitrans - 0.6451+  0.482 (8
(+0.016) (+0.134)
(n=13,r=0.956,s=0.130)

10g Kobsd/trans = 1.891 Kobsa/H-D + 1.193 (9)

(+0.016)
(n=13,r=0.928, s=0.250)
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log (1/LDg)

|
-3.0 -2.0 -1.0 0.0

Iog kobsd/trans
Figure 4. log(1/LDso) & log Kobsaitrans P AHEX]

Figure 4 2B\ T, {L&W (11) @ propyl D KuEA hydroxyl JETH HLEW (3) &
carboxyl £ CH H{bEW B). BLU, L&YW (14) OB UERIC carboxyl HEZEA LMk
A (17) 2BV T, A FIVIHRRE S iﬁj*gmflﬁ LW, atEEEs REIE T LT
% Z LRyt Figure 4 ORKEIZRT L9112, b&® (11) kﬂi/\’f% (3, 5). BIW™MLEY
(14) L{bEHm A7) ORI, HD@mmﬁﬁf (ZBWTHRE CARREmA L5 TND Z & A
5 (Figure 3) . hydroxyl &> carboxyl J&iZ. sulfonio FeDh F A4 M ITHES 2 = L7 <
BMEMEAZETIETWD Z RNy oT,

B3 RANB=vAMEAEMOBKME S HPFC #/ER B L OadEHEMT
& DA BEARAT

Table 5 |Z/8 L= AV =7 25 (8-5, 9, 11, 12, 14-20) DBk & AMiEtE & OB %
FRDT=DI12, ANK=0 2MEEMD sulfonio D 3 DO EHILDB/KELE DT (S caled) %«
CLOGP (ver. 2.0.0) ZHWTFHE L7, FUTAXFLALF=T LbEY (1-18) DA
(Figure 2) #7320 b0 7 YV — L2k =y MEAY (14-20) 25T 26 OLAY TIX
BKkYE L HPFC EAMIEH OMICHBEIZA bRl o Tz,

—J5, BRI LTk, K 6), (8) LIRERIZ hydroxyl #:d L <X carboxyl & H3 5
it&® (8, 5,17, 19, 20) (oxt L CldZEs 1=1.0 22 omolbad 4, 9, 11, 12, 14 - 16, 18)
IZiE I=0 25 & A (Q0) BB, AR = MU OBUKIED & < 72 213 EaMEENET
B< 72D Z Lo 7= (Figure 5),
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log (1/LDso) = 0.112 XM carea - 0.5231 +  0.482 (10)
(£0.057) (£0.314)
(n=13,r=0.863, s =0.224)

0.6—
016
015
0.4— o14
~ 02— 09 o1
3“’ 012
S 00— o4 ®19
g o1l
-02—
-04—
@17
®20
-06—
o; ©°
| | | |
1.0 2.0 3.0 4.0
X7 caled

Figure 5. 1og(1/LDso) & 27 calea DFHBIX

—J7. #BEEEANTIZ, ANVE =T MEEYOBEBILBKMEORTI Cni caled) & ALK=T
LHF A U TORIGNE (KobsatDy Kobsditrans) & /37 A—# & L CaMHmEEMET T2 L, X
(11) &= (12) BELNT, MR E KT X2 —F OIRED 95%DEHEX M2 o7z, L
L. Figure 6 (23X (12) 2 X2 @MEEEO FHIGE () & 2008 (e oFERAXKZ 7~ L7k
2. EEROPA LN TRWERERZHWR TH, AVER=T 2MEEMDO N F A & LTORIE
EBUKPEE FHOIUE, BEEtEE KRENCTRITE D Z LBy ho Tz,

log (1/LDs¢) = 0.140 log kobsamp  + 0.245 SMicalea -  0.316 (11)
(+0.243) (+0.275)
(n=13,r=0.733, s =0.303)

log (1/LD50) = 0.099 log kobsd/trans + 0.234 271?1 caled - 0.333 (12)
(£0.219) (£0.246)
(n=13,r=0.956,s=0.130)
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Actual log (1/LDy)

I I I
-0.4 -0.2 0.0 0.2 0.4
Predicted log (1/LDsp)

Figure 6. = (12) |2 X 2w : log(1/LDso) @ Tl
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W
T VNN —EBEARIIBITBE1L YV —Feédw 3 0RHR

H1V—KbE® (8 @ hydroxyl % alkyloxy J:F7-1% aryloxy EICAE X 7= A /LK==
L&D T, dimethyl(2-phenoxyethy)sulfonium p-toluenesulfonate (23) IZIEFENEEH-(Z
BWCTIART LAX—EDET NV THDH PCA RICEBSIAFELZOT, ZhzHE2 U — RNk
& e Lz, L» L. phenoxyethyl #iE4H T 5 ANAK=0 MEEGWORAMEED, B LT
FHAE TR 7z phenyl BRICHHET IR (R, BLOFE LAEORFE, MR ) OEFHE
BLO HOMO D= /N¥— L IEQOMBENRH D Z EBnnotz, iE-TLH2 U — NMeaid (28)
DOEE R OB LA OBKIET T TR < EFRIRICER T 2 SEEE b B R T 2 03
MDD Z &Nyl

I F1V— R Q) OEEREICESE2Y — FMeéw (23) DAlR

PL7VAX—FEKEARORA Y ) —= FEE LU TR T LAY —KGEDOET LV THDH IgE T
{RT#5%8 L7- 48 FFfE] homologous passive cutaneous anaphylaxis (PCA)2! # H\\ /=, 1 U —
M e L TRELIZANLKF =T 2MEE 8) ©F v h~DEIENE G2 X% PCA FIGIHE
1% 5.7% & FEHIZF9 N> 7223, hydroxyl 2% methoxy HEIZE 2 72/LAY (4) TIX 15.1%& 3 %
IV BAEIEME A 7R L7z (Table 6),

Table 6. %1 U — NMba¥) (3) OERELEWE L OWNE & AW

No I caicd. HOMO (€V)°  Ogparge”  LDso (i) (mmol/kg)® PCA inhibition (ip) (%)

3 (CHg)pS"CH,CH,0H 0.43 - - 4.69 5.7
TsO-

4 (CHg),S"CH,CH,OCH;3 0.74 -14.49 -0.263 1.11 15.1
TsO-

21 (CHg),S"CH,CH,0 221 -13.46 -0.243 1.27 19.7
TsO-

22 (CH3)25+CH2CH20—<:> 277 1319 -0.259 0.79 418

23 (CHg),S CHZCHZO—Q 2.99 -12.48 -0.217 052 727
TsO-

24 (CHa)zs*CHZCHzo{p 4.01 -11.81 -0.215 0.43 305
TsO-

25 (CH3)ZS+CHZCHzo{§:> 4.56 -11.91 -0.213 0.31 23.3
TsO-

8 XM catca: The summation of m,cq calculated by CLOGP (ver. 2.0.0).

® HOMO energy calculated by MOPAC6/PM3.

©O charge: The charge of oxygen atom calculated by MOPAC6/PM3.

9 The value of LDs, was determined in male ddY mice (n=5) by the up-down method at intraperitoneal administration.
¢ PCA inhibition (ip) (%): Homologous passive cutaneous anaphylaxis (PCA) at intraperitoneal administration.

Dose 20mg/kg in rat.
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% Z T alkyloxy J & LT, cyclopentyloxy #& (21). cyclohexyloxy #& (22) % . aryloxy %t &
L T. phenoxy & (23). indanyloxy #: (24). terahydronaphtyloxy % (25) #4925 A/Lk=
U aMbEWE G L. PCA BUSOHEEEZHE Lz, 26 DG DH T, phenoxyethyl
FHE(K (28) 13 PCA SSFEN 712.7% & L7 VAKX —FTHDH T =7 A+ PCA KIGHE
45.1% (Table 8) KV MWHEFEMZ/R LIz, iE->T, Zofkhd 23) %2V — NMeam e
L7,

w2 F2V—NMeAEW (23) DEERE

F2 U —RMMbAw 23) BT LAY —EHZ8 T 70O NERT S E RO 5720
\Z. Chart 6 |28 LSRR 21T 72,

CH:! %ZU_F1B€I~% N
‘S+CHZCH20© (CHy),S CHCH20-©

CH,CH,” N (':H3 o

26 TsO (CHg)zs CH2CH20_® 31 §
23 -
CH;CH, _ 150 (CH3)ZS+CH2CH0—®
S*CHZCI-[20-© I

CH;CH,” 32 CH; TsO"

e ' Y,
0
(CHs)zs*CHZCHZCHZ—Q CH;—S > Ts0°
(CH;),S"(CHp)nO @ 34 TsO 33

30:n=5 35 TsO™

Chart 6. %2V — NMuaY (23) OHfiERH

XU DIz, (LAY (23) @ dimethyl £:% methylethyl J& (26). diethyl J& (27) (2245 &
FHEVEMEIZAR T L7z, KIT dimethylsulfonio & & phenoxy % & OO =F L U EHDER 5y & 25 Hi
L7z, N bdt 23) oV b —i 0=2) O S2Z 2 7bB% (28) (n=3). LAY (29)
(n=4), LAY B0) (n=5) TITMAFIFHIFMK T Lz, KIZ, =F L E2IC methyl FEAEA
Lifb&% Bl Liba® (82 BL U= F L ¥4 L sulfonio &284E L7-{LE&Y (33) b
PCA MHEVEMEIZIE T Lz, £7=. LAY (23) @ phenoxy DRI DVILVEZ D 5T
WIZ, R ZIRFBEIIIMER TICEZTbE6Y 84, BLOMLEY 85) ARk Lz, 1t
A(84) TIEPAEEMEIFME T L, bE&® 85 TITaL ERMEIIRE o722 tinn, bE
¥ (28) OD=—T NVEEFEF 1L PCA [HEEMEICHLETH D & 2 bz (Table 7).
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Table 7. % 2 U — Nb&® (23) OfEEREB LAY OWYE & £

No Eicaied. HOMO (6V)° Xonarge®  LDso (ip)(mmol/kg)®  PCA (ip) inhibition(%)®
CHs. ,
26 SCHZCHZOQ 3.44 21212 -0.213 _ 29.5
CHsCHy TsO
CH3CH,
27 S*CH,CH,0 3.89 -11.88  -0.203 B 18.7
CH3CH; TsO"
28 (CH3)ZS+(CH2)3O—© 3.52 1181 -0.232 0.53 30
TsO-
29 (CH3)25+(CH2)40_© 4.05 1111 -0.196 0.25 -39
TsO-
30 (CH3)28*(CH2)50—© 458 -10.94  -0.195 0.19 14.8
TsO-
31 (CH3)25+9HCH20@ 3.39 1211 -0.214 031 315
CHSTSO'
32 (CH3)ZS+CH2(IZHO—® 3.39 -12.14 -0.168 0.64 36.2
TsO- CH3

av
33 3.39 -11.99 -0.166 0.13 42
CHs-S*

TsO-
34 (CH3)ZS+CH2CH2CH2—© 3.43 -11.98 -0.038 0.24 26.1
TsO-
35 (CH3)23+CHzCHzS—© 4.05 -12.41 0.076 0.25 -29.2
TsO-

8 X7 carca: ThE sSUMmation of mq,eq calculated by CLOGP (ver. 2.0.0).

® HOMO energy calculated by MOPAC6/PMS3.

© X charge: The charge of atom (X) adjacent to phenyl ring calculated by MOPAC6/PMS3.

“ The value of LD, was determined in male ddY mice (n=5) by the up-down method at intraperitoneal administration
¢ PCA inhibition(%): Homologous passive cutaneous anaphylaxis (PCA) at intraperitoneal administration in rat.
Dose (ip) 20mg/kg in rat.

PCA inhibition(%)?

CH3SCH2CHZO—© 51

36
(CH3)25*CHZCH20—® o
— ! 12.9
CHy~{_)—S05 CH?,SCHQCHZO—Q ;
23

37
9
CH3SCH20H20—© 103
n
o)
38

@Dose(ip)50mg/kg in mice
Chart 7. L&MW (23) DALT 4 N, AKRFHA K, AR ALEYH O PCA BLERM
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X512, PCA KIGHEWZIZANFT = MMEEWTHD Z L O EEEZ R T 2 BT,
phenoxyethyl #4325 AL 7 ¢ KMbEY (86), ALK * RMEAW B7). ALK ALEY
(88) Ak LTz, A7 4 MMbE® (86) 1T IHEEMENELS . AR Xv Meaw B7). A
R ALEY B8) & BITTHWHEIEME LAVvRE e o 722 Eovn, PCA FRETEMERBLIZIZ AL
R MEBAMTHD Z ENMBEL W) fEwmE ST,

% 381 PCA FHEFEM: & SUEFEME OREE MAE BT

Table 6 B X Table 7 (2R L= A= AMuEW D PCA FHETEM: & Wik & OFHES % fiE
Brd 272012, ALEMOBKMEZ KRG LTz, BUKMED/XZ A —4 & LT CLOGP(ver.2.0.0) 12X
% A BB O BUKMEEBILEL D R (T caed ) DFFD (Em calcd) 2 VY, PCA S O FHEHE &
LTr Yy NEH L7 Logit(PCA): log[PCA inhibition% / (100 - PCA inhibition% )] % FH\ 7=,
v Yy NEBIL, REZRICH LT AN—8 L N TREINDIEET —Z DNRT V7 EA RO BHR
ZEMBEIHZ D FHEDO—D2Th 5,

PCA FHETEMEN 2D o7z 208 (29, 85) ZER< 1554 (8, 4, 21-28, 30-34) [ZBIL T
Logit(PCA) % 2 calea ICXF L CF 2w b5 & Figure 7 BLORK (13) &7, (L&YW
(28) X fthd 14 (LEMITHT, KBl PCA HFEISHEN R W DI, ZobEew (28) 25T
(13) OMBARE @ = 0.778) IFRL VA, K& LTTAE TH-o7z, 2ok (13) LY PCA
PHAETEME I %9 2 BOKPED B 72 27 calea fEIE 2.88 & IS L, {LAEW(22) 1 T calea = 2.77 £ 1L
W (28): EM catea= 2.99 23 Z DIEICITWVBIKIEZ FFo TV D, 26D 15LE6W (B, 4, 21
25, 28-35) ([ZBIL T, ZAVE TERMRICEBUKMEDEIIEMEFEMELRD 5 2 AN (14) 12XV
RS,

04—
02—

00—

o
N
|

04—

logit (PCA)

-0.6—

-0.8—

-1.0—

1.2=-

®3

1 '
1.0 2.0 3.0 4.0 5.0
2T caled

Figure 7. Plot of 7 calca vs. Logit(PCA)
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Logit (PCA) =-0.154 (Z7icalca )2 + 0.886%Micac -  1.494 (18)
(£0.033) (£0.164)
(n=15,r=0.778,s =0.246 )

log (1/LDso) = 0.254 M caled - 0.456 (14)
(£0.118)
(n=15,r=0.789, s =0.250)

— 5. ALE OBKMELINZ AEYTENE E B O H WM R D 12012, AR =0 MMEEM D
EALFRHE ERF Lz, 12U, Ah=0 2MeBW (23) CREREEZ/GTLH 7=/
&> 22U v (2-phenoxyethyltrimethylanmonium iodide: (CH3)sN*CH2CH2OCeHs * 1) D=2
FURRMERH EOMMENH 5 WA I TV 5D, phenoxy DX B ERA /L MLOD Super
delocalizability (Sr)22 2 MOPAC6/PM323 Z W CatB L7z, L2>L. Sr L atkiEB IO,
PCA PHETEM: & OFBIT R b2 o7, S HIZ, RFHEEZHWT phenoxy HEOREFER 1D
B, AL HOMO, LUMO = /L% — BfifE— A FMEZRD, PCA BHEEMER
FORMEEE L OMBZ MG L, ZORER. PCA HEEM: & MBI LR o723, fiied
THERMEDEN -7 LEY B) B 14168 (4, 21-25, 28-35) (2B L T AR & phenyl
BRICBEEET DlaR . R B L OMER T EOBETEE (Xnag) 3L HOMO & DIz (15)
&K (16) TRTHBEN RSN,

log (1/LDso) = 8.680 Xeharge +  2.210 (15)
(£4.500)
(n=14,r=0.854, s =0.220)

log (1/LDs¢) = 0.276 HOMO + 3.778 (16)
(+0.089)
(n=14,r=0.881,s=0.193)

X (15) X, RUBUBROBEOIR T OA BN OMIHMELS/NEWEE, X (16) 1Z HOMO D=
X —=NEWEE, BEFEEZROL ZEERB LTS, ZRHOREENS, PCA MIGFE
EHEORMEAEY (28) 25 2 U — MEAMITRE L=, 5% OILAEWERICKE T, atE
PEIZEE U CIBAKR TS Cle <L BB L BET HLMLENRH D Z L 2R LTV D,
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# 55
#E2 U —NbEW (23) oEEREL

F2V—KMMbAEW 23) OXUEUERIC Hammett 6 & BUKMEBEBILESS o 2 Z 8 LT, AR
7@ L & L C, chloro %, methyl %&, hydroxyl J&, methoxy J&. ethoxy &, tert-butyl
HEZE AL, PCAMGHEFICITE A GEENEE L, B REIERITEERENR 2D 2
EWNyIno T, Fi2, 77?2‘/*[303 PR MV) ZRELTHZLTTeF LY UERERE
BIKCTEX D2 N0, 2 V—KNMea® 23) oxiEbibameE LTT T ral VEREH
D720 2-[4-(3-ethoxy-2-hydroxypropoxy)phenoxylethyldimethylsulfonium p-toluenesulfonate
(48) % FLH L7z,

Bl HF2V—Fedyw 23) ORUEBEVRA~OBBREZANIC L 2{LEMOREL

%2 U—RMMbAaw (23) oSl E B E LT, Hammett o & BUKMEEBRILES © &5
R, ALE® 23) OB UBRADEHILEAZM 7 (Table 8), 4AHIZ, chloro J& (o> 0,
n>0) B LV methyl 2 (6<0, n>0) ZXBUERO/NT | A X AV MUZEALT, Zhb
DOIbEY (89a-c, 40a-c) 1X. UV — LA (23) LY PCAFHLEIEMEIFME N L7z, LivL, /398
KX OA XN methyl HZ2HTH/LEY 40ab) (T hT7 =T A kX0 EEEHIFFHNLOD,
30%LL EOHEEEZ/R LTz, £ 2 T, Hammett c WA THIE L GEOERHIL L LT
hydroxyl %, methoxy %, ethoxy J&., tert -butyl 5% /X7 B LR X (LIZERBR LAY (41a,b,
42a,b, 43a,b, 44a,b) Z A L7z, F7=. /XTHLIT 6> 0, <0 OEHILE LT carboxyl HEAH
T2{bEW (45) LA LTz, BEEIEEDOEL 2o T2t EY (44a,b) ZFRE 13 {59 (89a-c,
40a-c, 41a,b, 42a,b, 43a,b, 45)IZfI L T, Hammett c& PCA PAFEMEZ =Y > ME#H L2
Logit(PCA) & iz (17) B L Figure 8 T/RL7-MEAMN A 5., Hammett o @&ﬁ@*ﬁ
BN D Z Enmninole, Vb, RUBVRICERLZEANLTLEYMD PCA FHETEME
U—FNtbaw (28) LK T LR, {bEY (23) ITE AT HEHIE L LTI, aﬁ%fﬁffﬁ%@
5 (0<0) WEFELWIZ EWNRBEINT, — . EIEOBKM: 1 & PCA FHEEM: Logit(PCA)
E ORI, AEZRMBIIA S0 - 7= (Figure 9),

Logit PCA)= -0.997¢ - 0.628 amn

(£0.033)
(n=13,r=0.716,s = 0.263)
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Table 8. E#i~7 = / v iFE KDY, PCABLEEME, 72 F 2V UERIEH. BXORMESHM

PCA LDs, (ip) (mmol/kg)'
No o°  n®  MV(A)® inhibition (ip) (%)° Ri.a® ip po
23 (CHoS"CH,CH0 ) 0o 0 1829 727 s+t 052 221
TsO-
39a (CH3);S"CH,CH,0 a 023 071  196.8 14.9 + 023 1.81
TsO'_Q_
39b (CH3)ZS+CHZCHZO—Q 037 071 1965 133 + 024 1.99
TsO-
Cl
39c(CH3)zS*CHchZOQ 023 071  196.1 42 + 033 3.63
Cl
4oa(CH3)25+CHzCH20’©_CH3 -0.17 056 1995 385 + 059 5.25
TsO-
40b(CH3)zS*CHzCI;zg@ -0.07 056  199.3 348 + 043 2.99
25
CHs
40c (CHg)ZS*CHZCHZOQ -017 056 1994 18.6 + 031 191
CH3
41a (CH3),S"CH,CH,0 OH -0.37 -0.67 1915 419 + 0.43 6.22
TsO'_©_
41b (CH3)25+CH2C_"F'§8_‘Q 012 -067  191.3 13.7 ++ 032 1.89
OH
42a (CHs)zS*CHzCHzg-Q-OCHs -027 -0.02 2076 238 + 0.88 10.39
TsO-
42D (1,5 CHyCH,O 012 -002  208.6 6.9 + 039 2.77
TO™ ocH,
43a (CH3)ZS+CH2CHZO—©—OC2H5 024 038 2256 313 - 059 4.66
TsO
43b (CH3)25+CH2CH20_Q 01 038 2258 11.8 - 037 3.83
OC,Hs
443 (CH3)S"CH,CH,0 C(CHa)s -0.2 198  249.2 -50.9 - 051 3.74
TsO'_©_
44b (CH3)25+CH20'_'||_23’Q 01 198 2497 -31.2 - 039 4.16
25
C(CH3)3
45 (CHYS'CHCHO- )-COOH 045 -032 2108 134 - 319 >1255
TsO-
Tranilast 45.1

# 6: Hammet o of substituent .

® 7 The substiuent constant.

¢ Volume (A®) was calculated by QUANTA3.2/CHARMmM.

¢ pCA inhibition (ip) (%): Homologous passive cutaneous anaphylaxis (PCA) in rat. Dose (ip) 20mg/kg.

® Ri.a.: i.2.compound (1x10'Gg/mI) /1.8 acetylcholine (1x10°/ml). The intrinsic activity (i.a.) was obtained of heart
contraction test in gunea pig isolated atria. +++: Ri.a>1.0, ++ : 0.5 < Ri.a<1.0, + : 0<Ri.a.<0.5, - : Ri.a.=0.

"The value of LDs, was determined in male ddY mice (n=5) by the up-down method at intraperitoneal administration.
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Logit(PCA)

Logit (PCA)

04—
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0 23

10= ® 42h
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1 1 1 ] ]
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c
Figure 8. Logit(PCA) & Hammett o & OFHBX
O 23
04—
02—
0.0—
® 4la
0.2 — ® 40a
® 40b
-0.4— ® 43a
® 42a
06— ® 41b o 40c
® 303
-0.8— ® 45 ® 39Db
® 43p
-1.0—= ® 12
12— ® 39c
1 1 1 ]
-05 0 0.5 1.0
T

Figure 9. Logit(PCA) & EH#ILB/KESR & OMBIX
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F2Hi RMFEMELTEFL ) URIERICET 2 HETE A BT

Carboxyl &4 3k&a% (1, 5, 17, 20 ) (Table 4,5) L [FIERIC, LAY (45) 1ZHISEIZIRE
HTHoT=mDT, ZOEY (4b) 2R\ i7- 15 LAY (28, 39a-c, 40a-c, 41a,b, 42a,b, 43a,b,
44ab) (Table 8) Tix. aMEEME L Hammett o & OFIZEK (18) (-THHEN S -~ 7=, (LED
(23) 1T PCA FHFEISMEICK LTI LG Th o720 (Figure 8), &l MEIZEE L Cldfh
DIbEWY &R UZ# %2R Lz (Figure 10), = (18) OFHREFREL (r) 1T K& < 72023, Hammett
c CLABRMEANHY ., BERSIMEORKE RILITAMEFEEN R R EmMB ROz, o T,
PCA FHFEIGM: & [FERIC, B2 D b EAT L EHREITE L5 <0 BEEFLWVWI &

DN o Tz,

log (1/LDso) = 0.523¢  + 0.402 (18)
(+0.033)
(n=15,r=0.733,s=0.108)

log(l/LDSO)

0.1-

® 42a

-04 -0.2 0.0 0.2 0.4
(o)

Figure 10. log(1/LDs¢) & Hammett o & OFHEIX]
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L AT, ANK=ULMEEY 23) ITHET LT v E=U MM THL 7= /] v
i, 7EF LY COERHO =2 ThHLI=aF URIEAEZ R T 2RO TNDHDOT 22
(Chart 8), EIfEM & LTCOBEND, ANK=U MEEMOT®F NV ) ARERZRRD 2 &
\ZL72, Table8|Z/RLIZANF=T MEEWOT TNV VEIERZELE Y FOfHLE
EHWTHATZ, FbEWOT T L2 UARERA O E % acetylcholine (1x109%/mL) &1t
“¥ (1x106g/mL) OFKREICI T 2 EATEMEME (1.a) Ok (Ria) ZHY ., +++ Ria. > 1.0,
++; 0.5 <Ri.a.<1.0, +;0<Ri.a.<0.5, -;Ria.=0 D 4 BTy 7-, ZOfEFE, 7kF Lo
U UREER 2L A RE (23, 89a-c, 40a-c, 41a,b, 42a,b) & R ERWMEEWEE (43a,b, 44a,b,
45) \Z3FH 2 LM TE T, LG (23) LIS O{LEY (89a-c, 40a-c, 41a,b, 42ab) DT & F /L
o U UREERIZ. 7E8F o2 o0 1/1,000 AT EPRL THRWE D TIL R0 o 72,

LrL, ZEMOBLENGT EF L a ) URRIERAR 2L RWMEEME /2572012, (LB
WETETF LAY SARMEH E OMBEERE Lz, 3 E, FH3H TR LI EUVEROA /L B
iz Sr °° HOMO, LUMO %0 & (b FHRT7 A—4% B CRx7eFra ) HEHOF L
BT D Z LIk Te, T, ANFB= U MEEMBRT BT v a ) VEEOER 2R TIC
X, TEFAa) LT X — ORI S EERT A2EAMRIOKRE SICHIBRRH S H O &
% % . acetylcholine, phenoxycholine, nicotine # b xfffi el LC, AAK=0 MEEWD I F
ISy Dy FEFE (MV) 2 QUANTA 3.2/CHARMm?2* % VW TEF# L 7= (Chart 8) (Table8),
Acetylcholine, phenoxycholine. nicotine ® MV 134 4. 157.1A3, 192.2A3, 168.1A3 Ch -
7o BRWT BT ) UAEER Z T EAY (28) D4 TRREIE 182.9A3 Th o 7243, 4y T-RHE
MKREL oD, THFALI) AMEANTEL 2567236 0 . LAY (43a) (MV=225.6 A3) L)
LSRR E LAY (48b, 44a,b) TIET B F L a ) UHEEREZ /RS Rhotz, HL.
carboxyl Jix BT (LAY 45) 1Z. MOLAW & IZRR D 3 TR 210.8A3 Th W 235 %
TEFLa ) ARMERHERS oo, o T, B L LT carboxyl EZxFi-9, 7TEFL
O UAEERE R ERWALR = MEAWES DT, B FA SN L7 22543 L Eo
TR E A THIUER W E B30T,

PLE, 98y PCA PREEMIZH AT EL T ®FLa ) VHERZAT 518 (23) D~
VUBRICHE A OEBILZEAL, FT7=T7 2 ML 0VFHWARNS S AR PCA BLEEMENH
V. TEFLY ARMEABRVMEEY 48a) B155Z LN TEZ,

4
N AN
(CH3)3N+‘CH2CH2_OCOCH3 (CH3)3N+‘CH20H2_O'© éH
3
acetylcholine phenoxycholine nicotine
MV = 157.1A3 MV = 192.2A3 MV = 168.1A3

Chart 8. 7tvF Nzl U KRIERHZFFALEMD I T4 5 D0 T1KFE (MV)
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HIH AMEMETEELCBROKREICZRITS PCAREEEDM

B2V — RMa (28) (ZERENE G Clidimy PCA FLEEM (B 58 :20mg/kg. FRE 72.7%)
ZR L7z (Table 8). #% 05 CTldhisd CTHIWVEIEME (B 5 & : 50mg/kg., BHEZE 7.5%) L)
IR 7)o T2 (Table 9), & 2T, ROEEGIZHIT 5 PCABEREOM E2 B E LT, /NI
IZ ethoxy & FFLTEF LY VEIERH O - 72{LAEY (48a) =B, (LAY (238) DX
YR UERO/NTANIC, MU KE X 2R alkyloxy HAE AT S I EIZ LT, Hydroxyl J723
AT D AN BI CE LW AL L (F 3 & 2 2 #i) . hydroxyl A HA LS
Y (41a) (EIENF 5B : 20mg/kg, FLES 41.9%) 1% ethoxy K& AT 24 (43a) (EIEN
Peh A 20mg/kg, BHER 31.83%) ICHHED PCA BEEMEZ/RL7-Z & (Table8) ##E 2T,
glycerylether: OCH:CH(OH)CH.OH Z3EAL7=, ZD(bEY (46a) D T4 L G OIKFE
(V = 259.643) 37t F L al UEIEHZRBLARVE THIERDICHARKESTHD ,
50mg/kg DOff 512N T 19.8% D PCA HEEMEAZ R L, ZOEFEEMEIZ N7 =X M &
RIFRE TH-7- (Table9), F£7-. glycerylether HEDLEF LB U BROEHNE 2 HERT D
72T, A X EHFEA (46b), AL MEHTFEAR (46c) A MET Lo, #&O#& 5 (100mgkg) (2
BT 5 PCA PHEIG M L OVEMEREEICBWT, NI OEBRFLEER (46a) 1L, DT TiEdHD
IMA L TV NEEFHER LD EN TV,

ZofEY (46a) OEMIEOBUKMEDORM AR T Zm (X, LEW (28) D Imicaca 2.99 (Table
6) & glycerylether £ mi calea: - 1.78 (Table 9) O, 1.21 LFETE 5, ZDMHE Ehicalea =
1.2D) 1, X (13) kv HEHIID PCA BEEMHFFEOKEM  Ihicaca = 2.88 (Figure 7) 2kt
NRT/PENZ LD, PCA FEEMEZ D 5113 bEY (46a) OBiAMEEZ LT A5 LERSH S &
Ezlm, 2T, /LAY (46a) D glycerylether & (n=-1.78) ® 3-hydroxy %% 3-methoxy
BB LB @D (n=-1.16) G L7zL 2 A, 50mglkg Dk H #5123\ T PCA [
FIEMEOMED e ER AL DAL, 3-ethoxy & (n=-0.63) [Z& X 7/bEY (48) TIEZNLL EICH
EIEENRA E LT, Ll EOICHUKMEE E DT 3-phenoxy £ (n = 0.88) #H T LG
(49) TiX., MHEEMEIZLEY U8 LHETH -7, BMHRENRI Rol, T,
2,3-dihydroxypropoxy %0 2 -2® hydroxyl 4% ethoxy & & L 7= 2,3-diethoxyoxypropoxy % (n
= 0.57) zHT 510G (B0) 2EkLIcE A, PCA BEEMITMEY (48) LFRBETH-
=, ALEY (49) & FRIERICAMEREMEN RS e o7,

Z ZC, Table 91Z/rL7- 8{bAW (28, 46a-c, 47-50) OAMERME & T LICEHIEZEA
L7z 5 fb&¥ (46a, 47-50) @ PCA [HEIEME (50mglkg ffH#E) & EHILOBKME & DOFEB
it L7z (Figure 11, Figure 12), W9 bABEZRMAERNIEGE o7, LL, 71bE
¥ (28, 46a-c, 47, 49, 50) (2B T, EHILOBKMERHEFTITHE > TEMETFESBEARIIZHE S 72
LN B 2 DIk LT, {bEY (48) 13FARICT Va2 R L7z (Figure 11),

—J7 . EHIEOBURMERET I > T, (LAY (46a, 47, 49, 50) TIXELFRAYIZ PCA PHEVEME
WA ETHEmRH L0, LAY 48) 1FB KON L EICFEEER M EL Tz, 22
T, LA 48) L EO T ROz ET 5 &, PCA BHEIREICK L CEAT R X E
FEO R 72 BOKYEDFAET 5 aTREME 2RI S 7= (Figure 12),
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PLEDORERNOAMERFEMEEZEE LT, hydroxyl % O & 2% L 7= 2-hydroxy-3-ethoxy
(n=-0.63) ZEHILIZFFOILEY 48) =, B2 U — NMehit 23) omkEbibame L,

Table 9. &7 =/ XU FHEROYMERL LOEMFE & PCA BERME

LDso(ip) PCA (po) inhibition (%)

No Teed MV (A®)  (mmol/kg) 50mg/kg  100mg/kg
23 (CH3)25*CHZCH20—© 0 182.9 0.52 75 -
TsO-
OH
46 (CH3S'CH,CHO~_ )~ 0CH,CHCHOH 178 2596 079 198 25.3
TsO-
46b (CH3),S*CH,CH,0 OH -1.78 256.7 0.52 - 20.4
Ts0 OCH,CHCH,0H
46c  (CH3);S"CHyCH,0 -1.78 257.6 0.64 - 134
TsO- OH
HOCH,CHCH,0
OH
47  (CH3);S*CH,CH,0 OCH,CHCH,0CH -1.16 275.3 0.66 21.1 -
32T50-2 2 -Q_ 2 2 3
OH
48 (CHYSCHCHOL )-OCHCHCHOCHs 063 2019 084 248 :
TsO-
OH
49 (CH3)ZS+CH2CHZO—©—OCHZCHCHZO@ 0.88 330.8 0.29 23.7 -
TsO-
OC;Hs
50 (CH3)28+CH2CH20—®—OCHZCHCHZOCQHS 0.57 323.8 0.26 23.1 -
TsO-
Tranilast 19.5

® T eaica Was calculated by CLOGP (ver. 2.0.0).

* MV (A% was calculated by QUANTA3.2/CHARMM.

° The value of LDs, was determined in male ddY mice (n=5) by the up-down method at intraperitoneal administration.
¢PCA inhibition (po) (%): Homologous passive cutaneous anaphylaxis (PCA) at oral administration.

30



-0.48 —
0.6— (o)
-0.50—
49
05— )
052—
~ —_ ®:50
04— <
= 8 0.54—
— N—r
S . =
o 03 2 -056—
e
02— 058 —
o1—| e46a -0.60 —
048 ® 46a
I ' ' I 0.0 '
-1. 0.0 -1.0 : 1.0
10 Talcd 1o Tealcd
Figure 11. log(1/LDs0) & 7 catea. O FHEIX] Figure 12. Logit(PCA) & 1t calea D FHBH X

5548 4-(2,3-Dihydroxypropoxy)phenoxydimethylsulfonium
ptoluenesulfonate $HD AR

a b
HO@CI — CHSSCHZCHZO@CI — > (CH3)ZS+CH2CH204©*C|
CW‘@*SOg

39a

OH OC,H
CH.Cl OCHs

|
‘07 —> CICH,CHCH,0C,H; @CHZO @OCHZCH CH,OC,Hs
l ’ (7 lg

OH (?CZHS

|
HO@OCHQCHCHzoczHS HOOOCH2CH CH,0C,H;

OH QCoH;

|
CHgsCHZCHzo@OCHZCHCH JOC,Hs CH,3SCH,CH,0 @OCHZCH CH,OC,Hs
l b lb

O| H (IDCZ H5
(CH3),S*CH,CH,O @ OCH,CHCH,0C,H;5 (CHy),S*CH,CH,0 OOCHZCH CH,0C,Hs

CH 3‘@’303' CH ;@ SOy

48 50

Scheme 2. L&) (89a, 48, 50) DAk (a) CHsSCH2CH2Cl; (b) methyl p-toluenesulfonate;
(c) EtOH, H2S04; (d) hydroquinone, NaOH,(e) Ph2CH2Cl; (f) EtI, NaH; (g) Hz, 10%Pd-C.
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Table 8, 9 IR LI AN K =0 MuBGYMOGHIEZ, (L6 B9a), LEW (48) BLUMELA
¥ (60) ZHNZZET Cord, kAW (89a) X pchlorophenol % Hi%&JFEEHTZ 2-chloroethyl-
methylsulfide & O#fEA & V15 5i7- 2-(4-chlorophenoxy)ethylmethylsulfide 2 methyl-

ptoluenesulfonate TAF /LT 5 Z LIZL VAR LIz L&Y 48) BLUMEEH (B0) DA KL
X, WBOICIET 57 = /) —ViFEERMbaWE G LT, BlD, epichlorohydrin (ZHEEE(FIE T
ethanol % X )i & . 15 5 L7z 3-ethoxy-2-hydroxypropylchloride (27 /v 4 U 7 T
hydroquinone % <& S, LAY (48) DJEUEE LT 4-(3-ethoxy-2-hydroxypropoxy)phenol %
17, EHIZRUEB RO hydroxyl #:% benzyl J&TLR## L 7. propoxy 20 27 hydroxyl
H% ethyliodide T ethoxy FEIZZHA, WRVNT/KFE T benzyl EZMift#E L., {LEW (50) DJF
Bt CTH 5 4-(2,3-diethoxypropoxy)phenol %57, ZI5HD 7 =/ —/LiEEK L 2-chloroethyl-
methylsulfide & DOfEA LY. kST 2 sulfide 21, 215 % methyl ptoluenesulfonate
TAFMEL, {bEaW (48) B OMEEY (50) & L7- (Scheme 2), flid> ALk =1 AbE
Wb FRIEEZR HIE TR LT,
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¥ 6E
w2V — A (238) D—FAFEEDT I FEES~DLEH L

ERMBEMEEEYDORE

B2V —KNbeEY 23 OEkibEY (48) @ phenoxycholine (Chart8) & H:i@ii/ni#iE
& % phenoxyethyl #EICEKT DT T2V UARMEAICE S BWEH OB SN L, =—T L
EAET I REAICEB L, B 2 VU—F LAY (23) ® phenoxyethyl #45) %
phenylcarbamoylethyl (24 zx 72{tb&4#) (53a) 138 THIVY PCA BHEIENE LAVR I o723,
i b & (48) ~DOREEREL ORI L7z glycerylether #:%E A4 2% Z & T, PCA i
EILMEN E LS 3 U — MMea (53k) % 15%7-, EEN 5 CTld PCA BHLEIEMEN 8- 725
3 U—RbEaW (68k) OBKMEEZEHDHZ L TROKLG T PCA EEHELZHE®R L, (LAY
(54b) ZAIB L, ZhxEEMLMEMLAYME L,

B E2V— AW 23) O —FAEEILT I FEEE~DOE#H

%2 U— NMeat (238) ofEEbic L A L7 ket 48) 1%, EHREOERMLAEmIC
0L EEZT, LinL, Zofks (48) 1%, v =2F {EH %A 7 % phenoxycholine &
M5l 7228 A& T8 5 phenoxyethyl #EIZESL 72 F L a U UEORIVEA N 2R2ICITAR &
NTWRNDTIERW N E W BEND, BIZLEEORWMEEMEZ B L To—T LiEE 0L
oz kat L7,

Table 10. Carbamoylethyl 2% 79 25 ZA/VAR =7 MG O PCA BHETEME

PCA (ip) inhibition (%)*
No 50mg/kg 100mg/kg

51 (CH3)28+CH2CH2CONH2 TsO- 2.4 13.7

52 (CH3),SCH,CH,CONH TsO- 9 17

53a (CH3)25+CH2CH2CONH© TsO- -83 271

# PCA inhibition (%): Homologous passive cutaneous anaphylaxis (PCA)
at intraperitoneal administration.
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ZZ T, BECABLIALAEY B4 DATF L UREA. BLOMELEY (B85) OFA=—T LiEh
(Table 7) U DfEAHERE LT, 72 RS D carbamoyethyl %A 3 5LA5% (51) % ARk
L7-, £7= carbamoyl £ N-E#itk L LT, cyclohexyl %4173 2{bE% (52). 5 L O phenyl
HEHTHILEY (B3a) #&k Uiz, {bEY (63a) 121X, 52 UV — NE&E® (23) L0557 R
5% PCA BEEIEME (27.1%, 100mg/kg, MERENEE) 72365 Z & 2R L7- (Table 10),

Table 11.

[&#it Phenylcarbamoylethyl %G9 % A /VAHE=7 LMEEWMD PCA BHEEME

(CH3)28+CH2CH2CONH _®_ R CH3_®_ 803_

PCA inhibition (%)

No R 20mg/kg 50mg/kg
53b CF; -7.8 -10.3
53c COCH; 9 25.1
53d I -0.2 0.3
53e F 4 1.2
53f  CH,COOH 14.9 25.5
539 CHs 18.9 22
53h OCH; -4.4 17.4
53i OH 219 9.7
53j  OCH,CH,CHs 13.8 29.8
53k  OCH,CH(OH)CH,OH 38.7 34.9
1.4° 18.6°

# PCA inhibition (%): Homologous passive cutaneous anaphylaxis
(PCA) at intraperitoneal administration.
® PCA inhibition (%): Homologous passive cutaneous anaphylaxis
(PCA) at oral administration.

KT, EHILOE R L OBUKIIIEE 2RI, flix OEL 2 (LaY (63a) O~ B
BRD /XTI A L7=(Table 11), Trifluoromethyl (53b). chloro (538d). & XU fluoro #FHiE{K
(53e) Tix PCA PHLEIEMIZFA C M L Lo 7=, —J. acetyl (63c). carboxymethyl (53f).
methyl (638g). methoxy (53h), 3 X ' hydroxy ##E{K (531) TiL. L& (53a) L ViRl PCA
PREVEMEZ R L7z (G & 50mglkg), ZALHDREEMNE | acetyl i8R (53e) ZFRVNT,



trifluoro, chloro, fluoro %72 & D 1-3K7[FEIZ T carboxymethy, methyl, methoxy 2 ®
LB EROSTN PCA HENEMICITE E LS, —7 ., methyl #FEK (53g) %R\ T
chloro, fluoro, trifluoromethyl #7¢ & OBUKMER L V| acetyl, carboxymethyl, methoxy,
hydroxy 3D K 5 Z2BUKMERED HF L E L E WS HADFRD BTz,

ZZ T, BEEMEE L LT propoxy EEHT LAY (B3) BEIO, F 2 V—NLEY
(23) DFEERE L & RIS, X0 EKEDOEWEEE LT glycerylether J&2 /9 5/LA&% (53k)
EE Lz, 2 b oka ) (63), 53k) 1L H 5 bRy PCA BHETEM: (29.8%, 34.9%,50mg/kg,
fElEN ) Zx LTz, F7-. propoxy #%E{k (58j). 3-hydroxypropoxy &k (531, kL
2-hydroxypropoxy ###E{A (58m) (Zt~T, LAY (538k) OAMEFENE (LDso. ~ 7 A) KM
-7z (Table 12), LA EDO#ERNG ., (LA (B38k) #4853 U — NMeat e Lz,

Table 12.  (&#t propoxy #&H T 5 ANK =0 MEEWO2METME

(CH3)ZS+CH2CH2CONH—©—R CH3—©—803-

No R LDs, (ip) (mmol/kg)?
53] OCH,CH,CH; 0.22
53K OCH,CH(OH)CH,0H 2.21
53l OCH,CH,CH,0OH 0.71
53m OCH,CH(OH)CH,4 1.09

% The value of LDs, was determined in male ddY mice (n=5)
at intraperitoneal administrationby the up-down method.

2 H3V—FeA® 63k DOHEEREL

o725 3 U — NMMee® (58k) . JEENEL G- TIEN72 v Ry PCA HEEMAR ROz H O
O, RO TIXEGENMET L2 (Table 11), ZiUd[F B2 FF oL &4 (46a) (Table
9) & [FFRIZ, glycerylether JEDBKMENKRWZ ERRIKEEZE bRz, —FH., BMEEMET
2-hydroxypropoxy ik (58m) D)5/ 3-hydroxypropoxy A&k (531) L VKN -7-Z &b
(Table 12), {bLAW (46a) DOIEERHE(L & FERIC 2-hydroxyl 2134 L, 3-hydroxyl F:iZBik
PIAEAT D Z LIlC Lz, BHREOBKEOREL L ToOBKEEREESR © OFHEME
T caled (F CLOGP (ver. 2.0.0) % H\ TR 7= (Table 14),
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Table 13.  [&#: 2-phenylcarbamoylethyl AV k=7 AMbE¥D PCA PHEIEM:

OR,

|
(CH3)S+CH2CHZCONH—@—OCHZCHCHZ—ORl CH3—©—503-

PCA (po) inhibition (%)°

No Ry R, 20mg/kg 50mg/kg
54a CH, ’ 17.7 24.8
54b CH,CH, H 28.9 35.5
54c (CH,),CH;3 H 16.3 13.8
54d (CH2)3CH3 H 7.9 4.4
54e CeH11 H 10.2 -7.4
54f CeHs H 14.4 4.6
55a CHs CHs 17.9 105
55b CHZCH;, CH,CH;, 0.1 5.1

#PCA inhibition (%): Homologous passive cutaneous anaphylaxis (PCA) at oral administration.

R1 2 hydroxyl XV BiAKMEOEWERE L L CEA L7 3-methoxy #EA (54a) (1 caled =
-1.16) B L' 3-ethoxy #HER (54b) (T calea = -0.63) Tix PCA PHEIEMEIL EH L7228, &
D BOKMED W EHILZE A L7 3-propoxy 8K (54¢)(n calea = -0.01) 35 KO 3-butoxy
K (54d) (mcaea = 0.43) Tix PCA FHEIEMENE T Lz, BICEBLELOBKMEEZ LT 72
2-cyclohexyloxy A&k (54e) (T calea = 0.87) B L 2-phenoxy iHE(A (54f) (1 carca = 0.88) T
£ PCA MHFEIEMEN M ELARWT &2 Lo, £7-. 2,3-dihydroxy %% 2,3-dimethoxy ¥
721% 2,3-diethoxy HATHZT-LEW (65a) (1 cara = 0.49) B L UMLEH (55b) (1 catea = 0.57) &
G L, O PCA BHEIEMERTIVZ & &8 L7 (Table 13),

PLEDOFEED S PCA PREEMIC KR A VR =7 DMEB Y O BRI DIFEN TR S, —
HOLAEYOF Tkt PCA FHEEHEORVMEEY Th > 7= 3-ethoxy-2-hydroxy- propoxy
FHER (54b) OBKMER Z TV EEZ 55 (Figure 13),
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Table 14. CLOGP (ver. 2.0.0) 12X 0 R 7~ EHLEBKER nala

No R T caled
53k OCH,CH(OH)CH,OH -1.78
54a OCH,CH(OH)CH,0CHj -1.16
54b OCH,CH(OH)CH,0CH,CH -0.63
54¢ OCH,CH(OH)CH,0(CHj),CHs -0.1

54d OCH,CH(OH)CH,0(CH,)3CH; 0.43

54e OCH,CH(OH)CH,0CgHy; 0.87

54f OCH,CH(OH)CH,0CgHs 0.88
55a OCH,CH(OCH3)CH,0CH; 0.49
55b OCH,CH(OC,Hz)CH;0CH,CH 0.57

% Tt caicg Was calculated by CLOGP (ver. 2.0.0).

30—
(@) @ 54b
o
>
X~
S~
[@)]
S
N 20 —
N1
x ® 54a ®54c
[
S ® S4f
=
Qo
c ® 54d
£ 10— @®54¢
<
O
a
@53k ®55b
| ] [
-1.0 0.0 1.0
Tcalcd

Figure 13. PCA [HEIEM (20mg/kg, po) @ T caed. (ZXTT D7 H1 > |k
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F3H ERMLERILESYORE

—fXEIZ hydroxyl JEIT= ATV THRE LT HD, BROWIENR S RAFEDRH LN TND D
T, k&Y (54b) @ 3-ethoxy-2-hydroxypropoxy #:% 2-acetoxy-3-ethoxypropoxy #:(ZZ % 7=
fb&t (56a) #Aak L=, 20 PCA HERMEFIRES EFMELEroT, F70.
2-acetoxy-3-ethoxypropoxy M7 /L MEHFFEIL (56b) I LA ¥ [EHLFHEMAR (56c) b A Ak
L7223, N7 EHGHEER (66a) L V55 PCA BHFEIEME LAVRE ehodz, BLEDORERNG, ik
KR e EIR N ERIEE Y & LTk aY (b4b) ZiE L7z,

Table 15.  2-acetoxy-3-ethoxy %% HI4 ALK =0 MMEEWD PCA BHFEIGME

(l)coc:H3

= OCH;CHCH;0CH,CH; CH3—©—503'
(CH3)ZS+CH2CH2CONH \ /

PCA (po) inhibition (%)®

No position 20mg/kg 50mg/kg
S56a para 35.1 30.2
56b ortho -2 20
S6¢ meta 18.2 17.7

# PCA inhibition (%): Homologous passive cutaneous anaphylaxis (PCA) at oral administration

#4487 2-Carbamoylethyldimethyl sulfonium p-toluenesulfonate #E/ED S HL

Table 10, 11, 12 |27k L7z 2-carbamoylethyldimethylsulfoniump-toluenesulfonate & {4
(51, 52, 53a-m) L Scheme 3 IZ/R L7 TAEK L=, BB, {bLEYW (B OFETH S
2-carbamoylethylmethylsulfide % methyl-3-(methylthio)propionate % 25%7 . & =7 /K C4L
L THE, £2, (L&Y (62) OREITH S 2-(cyclohexylcarbamoylethylmethylsulfide |%
cyclohexylamine & 3-(methylthio)propionyl chloride & Ofa&Ic L0 ARk L1z, FEEIC, /T
PR A OEHILZHF T 5 2-carbamoylethymethylsulfide DFFEKIL, NTALIZK % X T D
EHEE A 5> aniline #5E{AK L . 3-(methylthio)propionyl chloride & OffE& THL L7, &6
Ni-%x2DANT 4 REEKE, V7 oo A X | methyl ptoluenesulfonate T A F/L{kd 5
Z L2k v, 2-carbamoylethyldimethylsulfonium p-toluenesulfonate #%E{A (51, 52, 53a-m)

AR LT,
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CH,SCH,CH,COOCH, — CH;SCH,CH,CONH,

— (CH,),S*CH,CH,CONH, CHj SOy
51
b
NH, — CH4SCH,CH,CONH

9 O0Q

Cc
— (CH3)ZS+CH2CH2CONH—O CH;,

52

b
NH2_©_R - > CH,SCH,CH,CONH

SOy

s

C
— (CH3)ZS+CH2CH2CONH—©—R CH3—©—SO3-
53a-m
R
53a H
53b  CF
53¢ CH,CH,OH
530  COCH,
53  ClI
53f  CH,COOH
53g CH,
53h  CH
53i  OCH,

53  OCH.CH,CH
53k  OCH;CH{OHJCH,OH
53 CH,CH,CH,OH

53m __OCH,CH(OH)CH;

Scheme 3. (a) 25% aq NHs, rt, 12h; (b) 3-(mehylthio)propionyl chloride, Triethylamine,
ether, rt, 3h; (c) methyl p —toluenesulfonate, CH:Cls, rt, 5 days.

Table 133 LN 1512 L7e B U RO EBIL 2,3-dihydroxypropoxy % hydroxyl F&73,
alkoxy J&# L < (% phenoxy J& CEMWL I/ A/NE=T LG (54a-f, 5ba,b, 56a-c) I,
Scheme 4 35 X' Scheme 5 |28 L7 CTAR L7, BlD Scheme 4 1278 L72£RIZ,
epichlorohydrin & p-nitrophenol % pyridine f77£ F. 90°C THif . 5N-KOH THLEE
L#F b7z glycidyl p-nitrophenyl ether (2, Hil2{77E T . methanol, n-propanol, n-butanol,
cyclohexanol % itz ¥, 7N F 712 3-methoxy-2-hyoxypropoxy %, 3-propoxy-2-hyoxypropoxy
#| 3-butoxy-2-hyoxypropoxy #k. 3-cyclohexyloxy-2-hyoxypropoxy #k% 7 9 % nitorobenzene
FHERE AR LT, £72 R FEEE LT ethyl 38X phenylglycidylether & p-nitrophenol
M. /NTNLIZ 3-ethoxy-2-hyoxypropoxy %& ¥ 721% 3-phenoxy-2-hyoxypropoxy #:%H 7 5
nitorobenzene HEAKREZ G LT,
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—7. 2,3-dimethoxypropoxy ¥ & 2,3-diethoxypropoxy p—nitorobenzene #E (K13,
3-methoxy-2-hyoxypropoxy 3 &N 3-ethoxy-2-hyoxypropoxy p—nitorobenzene #& (k%
sodium hydride THXEE L, methyliodide & L <% ethyliodide T 2-hydroxyl % 7 /L% /L
k952 &L TAM LT, RWT, ZiLHD p-nitorobenzene #%E A% 10%Pd-C % W THEfh
#7C L, aniline #FER L L7=%. triethylamine DO1F/E . 3-(mehylthio)propionyl chloride &
e S TH LN sulfide 3% (K% methyl p-toluenesulfonate (2L V., A FfbL
2-carbamoylethyldimethyl- sulfonium p-toluenesulfonate #%iE{& (54 a-f, 55a,b) %= &k L 7=,

ClCHz—w a—’bb- NO, OCHz—W
0 (0]

w
OH OR,
: a I d I
RIOCHZ_W — N{JI—O—()CHICHCHI—ORl — NOz—Q—OCH;:CHCHg—OR,
0

R|=C=H5.C¢H5 ¢E ¢ e

|
| O -
NH, —@—OCHzc.HCHZ—OR, NH, —©—0C H,CHCH,—OR,
¢f ¢ £

OH OR,

I I
CH;SCH,CH,CONH —@—DCH;_CHCH; -0R, CH;3;SCH,CH,CONH —<\z>—0cnzcucu2 -OR,

¢ g ¢ g

OH OR;

| : l
(cnﬂs*cuzcuzcomu-@-ocuzcucnz—om (CH;NCH:CH;CONH—Q—OCHICHCHZ-OR.

Sda-f cm@so; 55a,b cm—@—sog

Ry R, R,
54a CH; 55a CH;, CH,
54b  CH,CHy ssp  CH.CH, CH,CHj
54c (CH3),CH;
54d (CH;);CH,
Sde C6H|]
saf CeHs
Scheme 4. (a) p—nitrophenol, pyridine, 90°C, 5h

(b) KOH, acetone- Hz0, rt, 2h

() RiOH(R:=CHs3, CH35(CHy)2, CH3(CHg)s, CeH11), H2SO4, 80°C, 5h

(d) ReI(Re=CH3, CH3CHs), NaH, DMF, rt, 12h.

(e) 10% Pd-C, Hs, EtOH, 8h

(f) 3-(methylthio)propionyl chloride, triethylamine, ether, CH2Cls, 10°C, 3h
(g) methyl p —toluenesulfonate, CH2Cls, rt, 5 days
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2-Acetoxy-3-ethoxypropoxy %4/, A ¥ NIAMIZHTHLE (56a-c) 1L Scheme 5
WCRTRRE CERM L7z, BIH . epichlorohydrin (2 omitrophenol, mrnitrophenol, I X O
prnitrophenol % Sty S H RO CTHEBEF1E T, ethanol % it ¥ TH 5 4L72 nitorobenzene i
(K%, /KFEiEIL L aminobenzene #HE(R L L7-1%. 3-(mehylthio)propionyl chloride & #fi#&
L k9% sulfide #HE(KZ AL L7z, & 512, acetyl chloride C 3-ethoxy-2-hydroxy- propoxy
D 2-hydroxyl #:#% 7 T /AL L7t . methyl p-toluenesulfonate |25V A F 4L L. L&
¥ (56a-c) %Ak L7z (Scheme 5),

—. _OCH,
CICH, ~— &by No, \ // ;0;

¢ ¢ OH
I
— OCH,CHCH,0CH,CH;
N02 \ //

*d OH

—. _OCH,CHCH,OCH,CHj,
NH, \//

o
_/OCHZCHCHZOCHZCH3
CH;SCH,CH,CONH—{\ =7,

¢ f (I)COCH3
_/OCHZCHCHZOCHZCH3

¢ g (I)COCH3

_/OCHZCHCHZOCHZCH3
(CH3)2S+CH2CH2CONH \ /

CH3 _©_ SO3-
56a (para)

56b (ortho)
56¢ (meta)

Scheme 5. (a) 0,m,p —Nitrophenol, pyridine, 90°C, 5h;
(b) KOH, acetone- Hz0, rt, 2h;
(c) EtOH, H2S04,80°C, 6h;(d) 10% Pd-C, Hs, EtOH, 8h;
(e) 3-(methylthio)propionyl chloride, triethylamine, CH2Clg, 10°C, 3h;
(f) acetyl chloride, pyridine, benzene, 10°C, 3h;
(g) methyl p —toluenesulfonate, CHsCls, rt, 5 days.
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7=
HT7UAF—EKL L TOALVEF=T MEEYWDOEF LW BKME

T LXK E U CERMEM{EEY (54b) % WL TICE S T2AFRICB VT, ALAR=1 A
b &Y OBAKRMEITIER 12K < flask shaking 1B X D 0 BEREORENKRETH 7= L9
B2 6. LAY OBUKMEDFRIE & U TEKMEE#RE T © OFHRME (1 ZHWZ, 5T,
AN =T DMEEH DO FEBEOBAKMIZ ISV 2 PCA BLEIEMESCAMETNE & OFBIfEIT Tld 72>
Sfc, I T, BRICEboTANVKR =0 MEEMO S EUREZ, YR a~ Fr T 7%
FAWTHERM L, FEMTH DBUKEEBRIETEE 1 caca 2 H W 2B ETEEF BIfRIT I X OV 1i%5
DGR ZRGE LT,

Bl YHEBIZ o~ I 7EICIBZRANNA= Y MEEMOSEREORIE

b DG (P) OREIE n-A 27 Z ) —/VKZRIZET % flask shaking ERS—fRAIT
HHMN, =0 MEEW T EBOKTENTRO TIRVMEEY) D BRI ORE IR S TR <, ALK
=0 MBI OSESREIIFE EME ST TRy, 22T, WHERE S v~ N7 T 712X D0
REDOPEIE D IS L TALK =T MEAM O ERE A IE LT,

IZ L IZ, Table 16 (27~ L7z logP M EEAI D 10 L& (logP: - 1.07 ~4.01) ([ZOWT,
ERCA 7 Fv Vb U B 7V iiiig 7 v~ k77 7 (Merck HPTLC RP-8 Fosss) . B8
FHIT 50%(viv) =% ) —)LKIEEHK % W T, Retention factor (R) ZHIE L7-, &KW, Relative
mobility (Rm) %3 Rm=1log(1/Re—1) LV R®H7= (Table 16), ZitH 10{LAEWD logP & Rum
e oficix, X (19-1) BLO Figure 14 Ti L7z BAFARAEENSE ST,

Table 16. 1ZHEL L7={LEMD logP (FZHIE) & Rm

compd logP? Ry’
Uracil -1.07 -1.159
Sufanilamide -0.62 -1.024
Allopurinol -0.55 -0.902
Caffeine 0.01 -0.555
Sulfamethyzol 0.26 -0.698
Phthalimide 1.15 -0.211
Aspirin 1.19 -0.306
Indole 2.14 0.161
Benzophenone 3.18 0.523
Biphenyl 4.01 0.886

% logP values were listed in Bio-Loom (ver. 5.0)
Ry = log(1/R¢ -1)
logP = 2491Rm + 1.788 (19-1)
(+0.212)
(n=10,r=0.995,5=0.187)
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4.0— Biphenyl
3.0— Benzphenone
2.0—
[a
g Aspirin
1.0- 2 imi
. Phthalimide
Sulfamethyzol °
0.0- .Caffeine
Sulfanilamide .
[ Allopurinol
10- Uracil
| | | | |
-1.0 -0.5 R 0 0.5 1.0
M

Figure 14. logP @ Ry (2T 57w v bk

— AR EL (P) 1, AL A OIEFRBERNZ IS 1T D0 BltRE L L C logP fECREND M, A
=0 MEAYOGEITE TR CHEE L TWDH O T, SRR E LTiEA 4 v XTI
frER (K) BZHWSLN TS, 26 ZZ T, ZAKR= MEEMOSERE L LT, Wit
@7 v~ 777 L0EONRTSEREE VD 2 & T, logKme &V ) BREH W, WiEHEE
7 7772 HNWTRAVR= MEEHO Refli ZWETHZ LT, Rl 28 kE 0, X
(19-2) XV logKric #1552 ENTX D,

logKme = 2491Ry + 1.788 (19-2)
Bo2HI ANF=ULMELEHD logKTc DRIE EFDFH

Tablel7 |Z/R L7 ARG D AV R =0 2MEEW D logKrLe ZME Uiz, E72EkD
logP THREIZHEL T, AAF=0 MEEWOREERXN S logK T B THID FTREME 2 fiFt L7z,
— B AE M OGA . LAY (H) (121 HOBEBELZEANLILEWMO logP 1%, KL
&% (H) @ logPu &, BEALERLOBKEERILESR @ OB Crn) Of: LTELR
(X 20, -oT, YAFALALVK=U LMEBEHOEE O logK 1T, E#HEILL LT
dimethylsulfonio % : (CH3)2S* ZFf7= 72V MEEW D logP wfl & . dimethylsulfonio F&DB/K
PHILER - nsom. DFIE LTRTZENTES H 2D, ZOKLY | T scn. OMEIZFEH LT
logK & logPu DL LTRDDHZENTE D,

logP = logPu + ZIm (20)
logK = logPu + T s (21)
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ZIZT, VAFNRANF =T MEEWOEELEY (dimethylsulfonio ZED 72 MEAY) O
logPufEi%, Bio-Loom(ver. 5.0) 26 D7 — % X— 2|25 logP %, TN/ 4 1% Bio-Loom
(ver. 5.0) |2 X 2EtHEMEZ H /= (Tablel7), EDOfEH., —EDMEZ S — i b & OBUKME
BEHILER n Lo T, ANVAR=0 MEEHOLE . 156170 Tsem. DEIE - 4.67~-0.44 D
FiPH & 2D | —EDEIZIZR BRI o7z,

2oL, R (22) BE W Figure 15 (2T L 912, Tsn. X logPu & DI BAF72FHBI FL
S5H. logPu N RKE VR, Tsom EDOMEIMENRKE L D Z ENDmoT-, iE-> T, ZOK (22
MBEBIND T st flE logPu DEDOFIE LT logKre 2 FHlIT5Z 2ixT& b (K 23),
LarL, R (24) TRUZZERIS, THIE logKeaea & FERNE logArie & OFBAILE S 2ol (=
0.740), > T, ANK =0 MEEMDOEIRBABERDNGHER PHIT 5 Z &1L TE )
<77,

—JF. INE TOMITTANLR= T MMEAE Y OBKEOFRIE & U CH -, B o Bk
FE T O 20 calea & logKre DAHE S, 2 (25) IR THEY BN HDOTiE o7z @ =
0.792), %> T, ALEWDOBKMIZFED W TIFE O @\ O ETEEAE BT IC L 0 9 ik EH b &2 4T
I TZOITIEL, EREUIEITREME Tl FHEZ WD Z ENEELNWEE I BN D,

nsen. = -0.806logPu - 0.976 (22)
(+ 0.100)
(n=16,r=0.977, s = 0.229 )

logKeatca = logPu + T s(CHya (23)
logKtic = 0.9991ogKeaca - 0.001 (24)
(+ 0.521)

(n=16,r=0.740, s = 0.230 )

logKte = 0.216 ZMicalea - 1.147 (25)
(*0.221)
(n=17,r=0.792, s =0.202)
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Table 17. HFEANLK=7 LMEEMD logKmc & BKMEEIEETE @ 1t scn.

No 10gK 1 ¢ ZTicaicd Ts"cHy). Compound [without (CHs),S"] 0GPy Tis'CHarens 10GK calc
2 (CH,),S*CH,CH,NHCOCH;, -0.99 026 -0.44 CH,CH,NHCOCH, -0.55 -0.53 -1.08
TsO-
3 (CH3)23+(_:I_H6CH20H 095 043 -064  CH.CHOH 031 -0.73 -1.04
>
4 (CH3)28+CTH20CHZOCH3 093 112 -141 CH,CH,OCH, 0.48 -1.36 -0.88
>
5 (CH3)28+(_:[_H(2)CH2COOH 09 091 -123  CH,CH,COOH 0.33 -1.24 -0.91
b
6  (CH,),S*CH,CH,0COCH, -1.12 137 -185  CH{CH,0COCH, 0.73 -1.56 -0.83
TsO-
(0] (0]
7 (CHi),S*CH, -1.13  1.68 -217  CH, 1.04 -1.81 -0.77
e (%) ©
8  (CHyS* TsO- 11 18 219 cH, 1.09 -1.86 -0.77
9  (CHy),S*CH,CH,SCH,  -0.79 201 -233  CH4CH,SCH, 1.54 -2.21 -0.67
TsO-
O O
CH,),S*CH,CH -0. . -2. CH,CH . -2. -0.
10b  (CHy), oHL 2—(_7 054 206 -2.11 s 2—(_7 1.57 2.24 0.67
11 (CHy),S'CHCH,CH, 048 279 -2.84  CH;CH,CH, 2.36 -2.88 -0.52
12 (CH3)ZS+‘<:> 028 383 -3.72 O 3.44 -3.75 -0.31
TsO-
13 (CH3)23+~® 043 462 -467 @ 4.24 -4.39 -0.15
TsO-
14 (CH3)28+—© 025 308 -238 @ 213 -2.69 -0.56
TsO-
15 (CH3)23+_©‘OCH3 -0.26 302 -237 <i>ocn43 211 -2.68 -0.57
TsO-
16 (CH3)25+—©-COCH3 041 254 -1.99 OCOCH 158 225  -067
TsO- 3
17 (CH3)2S+—©-COOH 045 282 -2.32 @COOH 187 248  -061
CH3_
S+—CH20H20H _ _ _ - -
19 @TSO' 069 171

®logK 1.c: logP value was measured by reversed phase thin-layer chromatography.

1t caca: The summation of yeq calculated by Bio-Loom (ver. 5.0).

© ts*(chy),: The substiuent constant of S*(CH5),, ms'cHy, = 10gK 11c - l0gP .

¢ Compound [without (CH3),S™]: Compound having no substituent of (CH3),S" moiety.

®logP : logP or calculated logP by Bio-Loom (ver. 5.0) of compound without (CH3),S" moiety
T ts*(CHy), s : The substiuent constant of S*(CH,), calculated by eq (22).

910gK ca1cg Was obtained by eq (23).
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TUs*(cHy),
)
(—)
[

-3.0—

-4.0—

[ I | I
. 2.0 .
0 1.0 logPyy 3.0 4.0

Figure 15. 7 sicu.® logPalZxt3 571 v K

HE3E FE2V—NrLE® (23) D logKric fE

B2 V—FbEYW 23 OBETICEbo7= 17 /L&YW (Table 18) @ logKric % MIE L.
logit(PCA) & OFHEIICIH VT, Inicaea &2 HWVV2R (13) 1237 5 (26) #457-, Z D= (26)
XA E TR 7208, BIFMAIZ PCA BLEEMER BV MBS (28) & FRW = 27) ITAFETH-
2o ZOX 27 XY PCA BHEFMICHT S logKre DEEEIL 0.70 (HERE=5.01) &5
mai, 2V —NMea® (28) @ logKricfE 0.64 (53BfR%E=4.37) IZIEWHDTH -7z,

logit (PCA) = -0.294 (logKrLc)? + 0.338logKrc - 0.404 (26)
(+ 0.426) (+0.276)
(n=15,r=0.642,s=0.271)

logit (PCA) = -0.222 (logKrrc)? + 0.309logKric - 0.496 27
(+0.216) (+0.198)

(n=14,r=0.732, s =0.213)
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Table 18. %5 2 U — NMLAW (28) DU S 72{LEW D logKre & PCA FHFEIGME

No  Sulfonium Cation logK .c* PCA (ip) inhibition (%)"
3 (CHg),S"CH,CH,0OH -0.95 5.7
TsO-
4 (CHg)S"CH,CH,OCH; -0.93 15.1
TsO-
21 (CHy),S"CH,CH,0 0.53 19.7
TsO- _O
22 (CH3)28+CH2CHZO—<:> 0.91 41.8
23 (CH3)ZS+CH2CHZO—© 0.64 72.7

24 (CH3)ZS+CH2CHZOACp 1.29 305
TsO-
25 (CH3)ZS+CH2CH20~C§:> 1.52 23.3

CH, o
26 5> S+CH2CHZO© 0.47 295
CH,CH;
CH,CH, ,
27 /S’“CHZCHZO@ 0.81 18.7
CHLCH, T50-
28 (CH3)2S+(CH2)3O—© 0.72 30
29 (CH3)25+(CH2)4O‘© 0.89 3.9
30 (CH3)23+(CH2)50© 1.02 148
TsO-
31 (CHs)zS+§HCH20© 0.68 315
CH3 TsO-
32 (CH3)ZS+CH2(IJH0—© 0.64 36.2
CHs

o)
33 O 0.56 42
HaC-S*, TsO-

34 (CH3)2S+CHZCH2CH2—© 0.62 26.1
TsO-

35 (CH3)25+CH2CH25_© 05 -29.2
TsO-

*logK 1c: logP value was measured by reversed phase thin-layer chromatography.

® PCA inhibition (%): Homologous passive cutaneous anaphylaxis (PCA)
at intraperitoneal administration. Dose 20mg/kg in rat.
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HAfi FH2V—FNLéEWw 23) DEEEELILEY 48 D logKrcil

2V —NbaEY (23) OB URICEBREZEA LAY (89a-45) @ logKrie % IE
L7z (Table 19), L2>L. BUKMEHIETEE 1 0DV IZ logKme ZHWTH, b 161k
o PCA MHEEM (EIENEKE) L OMICHEBITA N2 ~Te, £ 2T, PCA MHERM
2 18% Lh k& PR ETE DR 6 b5 (40a-c, 41a, 42a, 43a) 2D\ T, EHILOE 7-1Y
BELOBKMEEOBRFIEEICE 2 28 %Mt L7z (Figure 16), b D 6{L&G#H D
Hammett o (38, BIBEFEGEOEBILEEZH L, hydroxyl 22 H 5 5 72 DICB/KEDEVVE
&%) (41a) (ogKrrc = - 0.42) ZBRW - 51LAW D logKrucl: 0.6~1.12 (5Ecf%%=3.98~13.28)
Tholz, €> T, EENE G TO PCA BHFEMEIZIE, 2 2 U — NMea (28) (logKre = 0.64)
8T logKmcld 1.0 A% (0EURE=10.0) OBKkMEZRD, ETtGHEOBERLZET 5
TENEF LWEEZ LN,

[}
44a: p-tBu H
® 44b: m-tBu:
2.0— () !
|
[}
15— |
40a: p-Me i 39a: p-Cl 39b: m-Cl
43a: p-OEt @ | 43b: m-OEt ® o
= 10— ® o db:mMe ® °
E: 40c: 0-Me : 39¢c: 0-Cl
= [ ®  42bTm-OMe
0.5-1  42a: p-OMe 23:'H
|
[}
0— --—-----------------;- ---------------------------
1 o
o ; ° 45: p-COOH
0.5—|41a: p-OH | 41b: m-OH
|
[}
[}
| | | | | | | | |
-0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5
Hammett o

Figure 16. %52 U — Nt&® (28) O bz > 72{bA# D Hammett 6 & logKric
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Table 19. %2V — NMba®W 23) Ot > 7-bEMD logKme & PCA BHLEEME

No  Sulfonium Cation logk+ " o  PCAC(ip) inhibition(%)°
23 (CH3)25+CH2CHZO—© 0.64 0 72.7
TsO
39a(CHIS CHCHO L J-Cl 122 023 14.9
TsO-
39b(CH3)25+CH2CH20‘@ 129 037 133
TsO- -
39c(CH3)zs*CHZCHZOQ 091  0.23° 4.2
TsO-
Cl
403 (CHSCHCHO L )-CHy 112 0.7 38.5
40b(CH3)zS*CHzCHzOQ 108 -007 34.8
TsO- -
3
40c (CHg)zs*CHZCHZOQ 092 0172 18.6
TsO- ch
3
4la(CH3)28+CHZCH20—©—OH -042 -0.37 41.9
TsO
4lb(CH3)25+CH20H20‘Q 04 012 137
TsO- oH
422 CHYS'CHCHO_)-0CH; 06 -0.27 238
TsO-
42b<CH3)zs*CHZCH20Q 071 012 6.9
TsO-
OCHs
43a(CH3)ZS+CH2CHZO—©—OC2H5 106 -0.24 313
TsO-
43D (CH3);S CH,CH0 106 01 11.8
TsO- OCHs
442 (CHYS'CHCHO~_)=ClCH3s 221 0.2 50.9
TsO-
44b(CH3)25+CH2CH20‘Q 217 01 -31.2
T oy
45 (CH3S'CHICHO0~( )~COOH 024 032 134
TsO-

®logK 1.c: logP value was measured by reversed phase thin-layer chromatography.
®5: Hammett o.

¢ PCA inhibition (%): Homologous passive cutaneous anaphylaxis (PCA).
at intraperitoneal administration. Dose 20mg/kg in rat.
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WNT, OG- TIEBD TIHWEE L2V RS o728 Y — NMe&® (23) (50mg/kg: PCA
FHETEM: 7.6%) OXUB U BIZ, glycerylether JEZ2E A L7-{LAW (46a-c). I L ONE DFFEAE

(47-50) @ logKric ZH7E L (Table 20). %2 UV — NMbLAW (23) Ot S ni-{t& (48)
® logKric fEIZ 0.07 THAHZ Do i,

Z T, BUKMEEELEE O EM (Teaed) 23[F TMETH D5 (46a-¢) TlE, /T E#HK
DILEY (46a) DBKMENR LK) -7 (logKrie= -1.12), L2>L. logKmc & atEEMERS IO
PCA FHEEM & OB (Figure 17, 18) (X, meaea & OFHEX (Figure 11, 12) EL[EEETH
v, iEibEY (48) IXEaMEEMER LU PCA HEEEICE W T, moflbEw &idd LEE O
R DG THDEZZ b0, ZOLEY (48) %R\ - TG4 (28, 46a-c, 47, 49, 50) (Z
B L C.PCA BHEIGMICK L CHEBERRIIHE LN o 723, BtkEtEIcBE L TU3aE 2K (28)
DRFHIL, BN E S 2R D ICHE > TRMEBMENTR 7o o> TWD Z & BRI L7z,

Table 20. % 2 V — Fb&# (23) Ok & logKme 3 KT PCA FLEFEM:

PCA inhibition (po) (%)"  LDs (ip)°

No Sulfonium Cation logk 1. ¢* 50mg/kg  100mg/kg (mmol/kg)
23 (CH3);S"CH,CH,0 0.64 7.5 - 0.79
918 CHCH0-)
OH
46a (CH3)ZS+CHZCHZO-©—OCHZCHCHZOH -1.12 19.8 25.3 0.79
TsO-
46b (CH3),S"CH,CH,0 OH -0.7 - 20.4 0.52
TS0 OCH,CHCH,0H
46C (CH3),S'CH,CH,0 -0.57 - 13.4 0.64
Tso- OH
HOCH,CHCH,0
OH
47 (CH3)ZS+CHZCH20-@—OCHZCHCH20CH3 -0.71 21.1 - 0.66
TsO-
OH
48 (CH3)ZS+CH2(_:I_H2(())—©—OCHZCHCHZOC2H5 0.07 24.8 - 0.84
SO
OH
49 (CH3)ZS+CHZCH20—©—OCHZCHCHQO@ 1.11 23.7 - 0.29
TsO-
0CaHs
50 (CHs)zS*CHzCTEG’-@OCHzCHCHzOCsz 1.12 23.1 - 0.26
TsO-

®logK .c: logP value was measured by reversed phase thin-layer chromatography.

® PCA inhibition (po) (%): Homologous passive cutaneous anaphylaxis (PCA) at oral administration.

° The value of LDs, was determined in male ddY mice (n=5) by the up-down method at intraperitoneal administration.
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log(1/LDs0) =

logit PCA

log(1/LDsg)

0.402 logKArc - 0.726
(+0.215)

(n=7,r=0.907,s=0.195)

15—

1.0 —

0.5—

@50
049

|
-1.0 -0.5 0 0.5 1.0
logKy ¢

Figure 17. logKric & mMEmEEDOFHE

1

S

n
[

-0.6—

@ 48

@50

| | | | |
-1.0 -0.5 0 0.5 1.0

logKyy ¢

Figure 18. logKric & PCA FHEVEMEDHBX
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B F3V—NkEw (B3k) DEEREILILAEY (54b) @ logKmic B

FMEE TORENS ., E2 ) — NMeaWw 28) O —F LiEGE T I FiEAICE#R LI-baY
(53a) DB UBRIC, R ERLEZEALLEY (B3bk) O logKre #HE L7
(Table 21), BMEFEHENMENZ E2 08 3 U — NMeat L Lizibd (68k) @ logKric 1 -1.81
ThHO, BUKEREFIZENLEDOTH -7, £z, Figure 19 22 6{bE&% (53ak) @
Hammett c& logKrc OfE & FEIMNIC PCA BLETRME (%) %~ L7223, PCA BEERRM: & I
R AR IT L Do T,

Table 21. %3 UV — FbAEW (63k) OEEICE D> 7-LEWMD logKre 8L PCA [HLEEME

(CH3),S*CH,CH,CONH —@— R CH3—®—503‘

No R logK 7. Hammett s  PCA inhibition (%)°(50mg/kg)
53a  H 0.02 0 -8.3
53b  CF 2.15 0.54 -10.3
53C  COCH; 0.24 0.5 251
53d ¢l 1.2 0.23 0.3
53¢ F 1.25 0.06 1.2
53f  CH,COOH -1.28 -0.07 25.5
939  CH, 2.1 -0.17 22
53h  OCH, 0.33 -0.27 17.4
53i  OH -1.12 -0.37 9.7
53j OCH,CH,CHs 2.2 -0.25 29.8
53k OCH,CH(OH)CH,0OH -1.81 - 34.9
18.6°

®logK 1.c: logP value was measured by reversed phase thin-layer chromatography.

® 51 Hammett .

¢ PCA inhibition (po) (%): Homologous passive cutaneous anaphylaxis (PCA) at Intraperitoneal administration.
4 PCA inhibition (po) (%): Homologous passive cutaneous anaphylaxis (PCA) at oral administration.
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1
53j: OC,H, (29.8%) !
20— ° e : °
: 53g: CH, (22.0%) | 53b: CF, (-10.3%)
1
1
15— I 53: F (1.2%)
e @53d: Cl 0.3%)
g 10— i
F |
X i
g 05— 53h: OCH3 (17.4%)!
° ! 53¢: COCHj (25.1%)
1
53a: H (-8.3% °
P +_____£_____> __________________
1
1
1
05— :
1
1
|
1.0—
®53j: OH (9.7%) i
® 53! CH,COOH (25.5%)
1

| | | | | | | [ | |
-04 03 -02 -01 0 0.1 02 03 0.4 0.5

Hammett o

Figure 19. Hammett c& logKric OB (FEHIINIL PCA FHEEM Z27R~9)

WIZ 88 U — NMbAa (68k) OBUKME BiF 5D Z & ¢ ik x B L7t (54af,
55a,b) @ logKric #HIE L7= (Table 22), ZiL5 D logKric fEE PCA BHETEME L OB %
Figure 20 (27~ L7z, Figure 13 (278 L7z, BUKMEHILELOFHHME neaea & OFHRIA 72BN
T 5 & ke (53K, 54a,b) Bl TIEA » T2, NS OILEY (54c-f, 55a,b) [T
FiE-> Tz, L, (bEW (54b) L0 BUKMEDRE L 725 & PCA IHEEENME T T 5 09
fERIZFEICThH -T2,

Table 22. % 3 V — Fb&a# (63k) Ok L logArc 35 KLU0 PCA BHETEM:
OR,

|
(CH3)8+CH2CH2CONH—O—OCHZCHCHZ—O R, CH3—©— SO;

PCA (po) inhibition (%)"

No R, R, logK 1.¢° 20mg/kg 50mg/kg
53k H ’ -1.81 1.4 18.6
54a CH, ’ -0.38 17.7 248
54b CH,CH H 0.06 28.9 355
54c (CHp),CHs H 2 16.3 13.8
54d (CHy)sCH; H 2.94 7.9 4.4
54e CeHuy H 1.48 10.2 7.4
54f CeHs H 1.52 14.4 4.6
55a CHs Ch, 0.57 17.9 10.5
55b CH,CH, CH,CH, 1.26 0.1 5.1

®logK 1.c: logP value was measured by reversed phase thin-layer chromatography.
® PCA inhibition (po) (%): Homologous passive cutaneous anaphylaxis (PCA) at oral administration.
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PCA Inhibition (%): 20mg/kg
s

2
@®54b 2 30
@
9
PN @552 Sic F 20—
054? Z
=
=
@ 54c ®54d : 10-
3]
-9
@53k @55b
I | | I I I
-2.0 -1.0 0 1.0 2.0 3.0
logK 1 c

@ 54b
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L @ 54f @54d
[ 1 1 1 1
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logKryc

Figure 20. %53 U — Nt&#® (53k) Ofci{bIzBIT 26D logKme & PCA FHETEME

& DA

PLEofEF L, 3V — NMea (68k) Ok Siviz{tiad (54b) @ logKric fEIX 0.06

(R =1.15) THV, F2 V— MWDl Szt & (48) @ logKric fEIL 0.07

(EfRE=1.17) (Table20) TH-o7=Z Enb, KOEE T PCA HEIEMEIGEM 2 /R AL
= LMEEMOEE LW EREITIN 1.2 THDLZ & 0hoT,

54



# 8=

BEfFOPLT LNAX =D L XA T 4 =—F —IFEREHIZELISN, 7 LV X— KIS E - 721
RS NAEFE S I WNAT 4 =—F —ICHATHHDTHY | 7 LT —REDORARIRIFE
LIS holz, T THRAIFE IR T LAX =N IgE BNEGTHTLLX—THDH Z
LICER L, 20 IgE ZIHETLAH-2HT LA X—3 A2 B L CTHEBRE 21TV, 1995 4,
HARIZBWT, RUEME, 7 PE—EER, 7 L —HEROIEHRIE Suplatast tosilate
ELTEfani, BEDL T LAAX—MHREORIGEIEICED S Th2 YA M A VHEEICS
I Wb b Dl Splatast tosilate DA TH 5,

AW TlL, FEROFHRIT VLR —IEBRIC BT DS R LT, A TS ke BT
5N L. BERAIRIL R AL A T T2, £7. EAEK L& LT, S-methylmethionine 7%
ELE Y NOPUAPEAZRSED 2 L b, AT NVEBEBKIGN T LAV F—IGZBEb > T 5
LN M, ANF=U MU R R, £ LT, AVE=U MEEHORE A2 OEAFRIME
BRBKMEZ EMEM LR & T LAV —ER, AR, RORINMESE & oM OHEE A
AT 5 2 & TIbaWorEERELE E L, FEORWITT LA X —3 KA i LT,

PLUFIZAMZEIZ B W TE b L2 T 5,

1. M7 VAR —EHEZRETLANR=0 MEEMEZHE L T, I UOICALKT =T MEEHD
KT =F L OBRFEITO A AUkt E LTOSEE (K) BIORELZ AW -iE@EEE k) 2»H,
Mo T —h7=4r (TsO) #ER L7z, £z, UEROWRAEEZED LY — Meaw e LT, Bk
RS, IgM, IgG HLilpEAERRIEH O & 2{ba & LT, 2-hydroxyethyldimethylsulfonium
ptoluenesulfonate (8) Z#iLH L, H1 VU —KNbHEe Lz,

2. ANFK=UMEEMORETH L I TFH U MEEH STV D sulfonio EOME L LT, £D
H-D ZZHUEEE T KON F VR SOSHE 2 HIE L, BEOBLE2 513 sulfonio D FUSHED
BvMbAEY), BILETOMEOBELIEDN alkyl K THDLANVF=T MMEEMNLEE LN &R
HU7, 7o, O THAEDIRNANLVE =T MEEW TH-ThH, BAERELS 25T % &
FHELEL< D E B R L7z, F£72. hydroxyl J38 XN carboxyl FEIIFIAAIIZ R 2 BRI
HZ ENghol,

3. FH1VU—MNMLEWTHD 2-hydroxyethyldimethylsulfonium p-toluenesulfonate (3) OHL7T
LA —EfZmD L2 2 HRIZ, BEREOBKMEZEBEL, H2 U — NMeame LT, g
NEELGTIHEFIZENLT LILVX —{EM % F 7 5 dimethyl(2-phenoxyethyl)sulfonium
ptoluenesulfonate (23) % R L7z, Zi L [FEEZ, phenoxyethyl oD (b0 72 G MEF
BOBFNSG, TV —NVT—T G2 BT 22V =y MEEWIE, BWERE LT EFv=
U URRER Z BT D AlREED w2 & 3o T,
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4. % 2 UV—FbEw (23) ofdEkEibicB VT, B0, BUKE, SIRFMEE 2EE LT,
NUBUVRANEBEZEAL, TEFra ) URIERZ R, BRAKETHTY LV —1Ef %
HT 5 2-[4-(3-ethoxy-2-hydroxypropoxy)phenoxylethyldimethylsulfonium p-toluenesulfonate
(48) % R L7z,

5 %21V —KNbeE 28) OE{bibe® 48 O-—T NiERE T BT al UERIEAOBS
DIRNT I RFEAIZER L, BATHEHIIEOKRE I L BUKMZ I EM O R b 21T e N
BHTHRWHILT LAY —1EHZH T 5 2-[4-(3-ethoxy-2-hydroxypropoxy)phenylcarbamoyl]
ethyldimethylsulfonium p-toluenesulfonate (54b) % R L. EHMLEMLEWITRE LT,

6 P77 LXK —EBHREHIMEEMOBUKIEDRE L LT, EHEBKEER 1 OFEME (tealcd)
ZRAWDT, ZANKR=0 MEEMOSEREBILER S TWieholz, £2Z2T, A7 FNTY
e ) B ViR 7 v~ 7 F 7 (Merck HPTLC RP-8 Fasss) & W T, BARICEE - 72
ANTR =T MEEM O E A IE LTz, = OfERE, Suplatast tosilate O3Bt %EIE 1.15 T
HU ., TNE D SBEREDR KR EVEEMITAMEREMEDN R 720 | PCA RUSHFEE GBI T 5 2
& DR ST,

PLE, $17 LL ¥ —3K Suplatast tosilate OFRIEITIS T D & G kI BT 2 Blam b 51 72 fig
Hr &L BREDRER, DF A MEZVHB =0 MEGHOEKLBHFICEBIT 5, EEAIREETE R
HOWTABEREH A G Z E N TE T,

(CH3);S"CH;CH,OH  TsO"

3
F1)—FEEY

|

) . meEEl o ¢
(CHjs),S CHECHEO_Q TsO ﬁ (CH3)2S CH:C.H:D@OCH:CHC:H:OC:H;
TsO o
23
#2U—FiLEY
QH WG R o
(CH),$*CH,CH,CONH —@— OCH,CHCH,0H (C-‘Hs)zSTHzCH:CO-\H—@’OCTHzCHCH: OC,Hs
TsO"
53k 54b
EIY—FLEY Suplatast Tosilate

TsO™: C'Hg,'—@— SOy

Figure 20. VU — NMEAMOHIERIE(LIZ X2 Suplatast tosilate (278 55> Fix el
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T

DDA, ARWFFEITHRT U CHRAGEIZRE 22 5 T, HMiEE2 15 £ U2 B, I BIERK
¥oOKESFEER. B OEREdR. (M0 ILHEMEEERE. A AR, BLOVEK FEBRICE
R DEHOBER LET, £, KBRS TERASHICH W TIRITHI T LV X — 3B 21
P EREICOWTERRE, EEER Y £ LRHESE L, UK, ERE K, AR
ZR, M BRI KON RO R RO T2 AR IR LR L £,
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RERDOH
L& a Rk

AL I K OWE R N ORMIE, ARIIINARYERTE MP-3 fEml il Ess 2 M L7z,
BRI A7 Fuid NMR & L, HA®E Y LMN-FX 100 #f#H L CHIE L7z, 723 NMR
DIbEF:2 7 MEIL, teteramethylsilane ZNEBIEHEL L= & fE TR LT,

Horra<w T I77 4= T7rra~hrE L, U7 (Kieselgel 60, Art.7734, Merck
) AL,

SR
IgM 33 X ' IgG —hemolytic plaque forming cell (HPFC) FE4: 13
HEVE ddy ~ 7 &2 (10 7)) %, BY URMEREZHWTREL, (bEMERER XY 5 AR

ek b L, IgM-PFC 1ZHi1:C IgG-PFC [ZRIBECHIZRE L0 5 H B OMd o PFC %
%/EUE?%: &T\ 'ﬂﬁ/ﬁ\ﬁF%@ IgM iO)J:U\ IgG'PFC }_ETE{:E i@—ﬁ;%%gﬁl\fzo

Z v b 4 8 F#iE passive cutaneous anaphylaxis)BHZE %M 21

T DNP-As(dinitrophenylated ascaris extract) IgE FiikifiigE % Wister 7 v b OEFEZNIC
R U2 0 48 B ISR 2 =X 2 70— L PRICEARPICTEST L PCA SOt & Akl S 872,
PURFEFE 30 ranic, {bawmaE b LaRRwHEZE L, L&MW PCA KISDOREIEMEEZT

~7z,

~ 7 A LDsofEDHIE 15
ddY ~ v 2A(n=5)% AW TULAEW & BEIENIZES- L up-down £I2X Y LDso iz R 7,

B2EICETIER

A FrRteaEROHIE!

AR = 2MEEY (0.3mM-3.0mM) D25°CIZHB T 5 KIEK T OBLIEE (1) & A8
7t (CM-30ET: W E )2 AW THIE L, LTFTOXRL Y 1 FoitafE (K= 1K) %#Rdiz,
IR E CIE UAS 1E CASP LEMEMEN A b, EROUIF LHE NS A, & Ks 2872,

1AS = 1/A,, + CASFIKS A2

C:the analytical constration, f:the activity coefficient, S=[z/2 + {1 + (z/2)*}*]"?,
z=a(CA)""/ A>?  a: the Onsager coefficient. A..: the limiting conductance,
Ks: the dissociation constant,
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R % O 7ok R O HIE 12

12-0/ 0 a2 L OEEAE LT, —SOKEOEO A= S AMEAYOBREE A IE L
oo —HDOKBDANK=T DMEAMOPREZ50mM E L, 5 OKEDILEWIRE ZRIE L 2
4 B Ofgik . k(mol/hr cm?) % HIE L 7=,

7 v MBI B2{tE% (10b) DCmaxi X PCAUCHHIE
Wister 7 v MZ{EA® (10b) %2 100mg/kg L 400mgkg T NENFEOHKE L, &
EHRE Cmax)B LV, FH#Z8FEE To AUC ZRd7-,

ERILEY
Sulfonium p-toluenesulfonate {t&%) (1-10b, 11-13), X' sulfonium chloride (10a) I
SCHRT1L L FIER D FIETER LTz, U FIZSbamoT — 52 2R L,

(3-Amino-3-carboxypropoxy)dimethylsulfonium prtoluenesulfonate (1)

mp 139-140°C, NMR NMR(DMSO-de) &: 12.34(1H, s, OH), 8.81(1H, s, NH),7.42(2H, d, J=7.8Hz,
tosyl H), 7.04(2H, d, J=7.8Hz, tosyl H), 3.52(2H, t, J=6.1Hz, S*CH>), 3.49(1H, m,

CH(NHy), 2.81(6H, s, (CHs)2S"), 2.26(3H, s, tosyl CHs), 1.80(2H, t,J=5.3Hz,S*CH2C H>),

2-Acetylaminoethyldimethylsulfonium p-toluenesulfonate (2)

mp 96-97.5°C(EtOH-ether); NMR(DMSO-de) &: 8.28(1H, s, NH), 7.42(2H, d, J=7.8Hz, tosyl H),
7.04(2H, d, J=7.8Hz, tosyl H), 3.32(4H, m, S*CHz CH), 2.81(6H, s, (CH5)2S*), 2.26(3H, s, tosyl
CHs), 1.76(3H, s, COCHs). Anal Caled for C13H21NO4Sy: C, 48.88; H, 6.63; N, 4.38. Found: C,
48.78; H, 6.78, N; 4.43.

2-Hydroxyethyldimethylsulfonium prtoluenesulfonate (3)

mp 105-106°C(EtOH-ether); NMR(DMSO-de) §: 7.44(2H, d, J=7.8Hz, tosyl Hs5), 7.08(2H, d,
J=7.8Hz, tosyl Hze), 5.47(1H, broad, O H), 3.80(2H, t, J=6.1Hz, CH:0), 3.33(2H, t, J=6.1Hz,
S*CH>), 2.89(6H, s, (CHs)2S%), 2.26(3H, s, tosyl CHz). Anal Caled for C11H1504S2: C, 47.46; H,
6.52. Found: C, 47.52; H, 6.88.

2-Methoxyethyldimethylsulfonium p-toluenesulfonate (4)

mp 82-84°C(EtOH-ether); NMR(DMSO-de) &: 7.48(2H, d, J=7.8Hz, tosyl Hs5), 7.10(2H, d,
J=7.8Hz, tosyl Hae), 3.72(2H, t, J=6.1Hz, C H>0), 3.52(2H, t, J=6.1Hz, S*C H>), 3.29(3H, s,
OCHs), 2.89(6H, s, (CH>)2S), 2.30(3H, s, tosyl CHs), Anal Caled for C12H200483: C, 49.29; H,
6.89. Found: C, 49.18; H, 7.16.

2-Carboxyethyldimethylsulfonium p-toluenesulfonate (5)
mp 86.5-88°C(EtOH-ether); NMR(DMSO-de) &: 7.40(2H, d, J=7.8Hz, tosyl Hs5), 7.02(2H, d,
J=7.8Hz, tosyl Hs ), 3.38(2H, t, J=6.1Hz, C H>CO), 2.84(6H, s, (CH5)2S"), 2.78(2H, t, J=6.1Hz,
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S*CH>), 2.22(3H, s, tosyl CHs). Anal Calcd for C12H1505Ss: C, 47.04; H, 5.92. Found: C, 47.08;
H, 6.01.

2-Acetylethyldimethylsulfonium p-toluenesulfonate (6)

mp 108-109°C(EtOH-ether); NMR(DMSO-d¢) &: 7.42(2H, d, J=7.8Hz, tosyl Hs5), 7.04(2H, d,
J=7.8Hz, tosyl Hsp), 4.40(2H, t, J=6.1Hz, C H>0), 3.60(2H, t, J=6.1Hz, S*CH> ), 2.91(6H, s,
(CH)2S%), 2.26(3H, s, tosyl CHs), 2.03(3H, s, COCHs). Anal Caled for C13H2005S2.1/4H20: C,
48.10; H, 6.36. Found: C, 48.24; H, 6.23.

Dimethyl(2-tetrahydrofuryl)methylsulfonium p-toluenesulfonate (7)

oil; NMR(DMSO-de) § :7.44(2H, d, J=7.8Hz, tosyl Hss), 7.05(2H, d, J=7.8Hz, tosyl Hz),
4.20(1H, m,CHO), 3.65(2H, m, O CH), 3.44(2H, m, S*CH; ), 2.86(6H, s, (CH3)2S*), 2.26(3H, s,
tosyl CHs), 1.60~2.01(4H, m, CH>CHs ). Anal Calcd for C14H2204Ss: C, 52.80; H, 6.96. Found:
C, 52.65; H, 7.19.

Trimethylsulfonium p-toluenesulfonate (8)

mp 174-175°C(EtOH-ether); NMR(DMSO-de¢) &: 7.48(2H, d, J=7.8Hz, tosyl Hs;s), 7.10(2H, d,
J=7.8Hz, tosyl Hze), 2.83(9H, s, (CH5)3S*), 2.24(3H, s, tosyl CHz). Anal Caled for C10H1605S2:
C, 48.36; H, 6.49. Found: C, 48.26; H, 6.55.

2-Methylthioethyldimethylsulfonium prtoluenesulfonate (9)

mp 119-121°C(EtOH-ether); NMR(DMSO-de) &: 7.37(2H, d, J=7.8Hz, tosyl Hs5), 7.00(2H, d,
J=7.8Hz, tosyl Hszp), 2.80(2H, t, J=6.1Hz, C H>S), 3.49(2H, t, J=6.1Hz, S*CH>), 2.82(6H, s,
(CH:)2S%), 2.26(3H, s, tosyl CHz), 2.04(3H, s, SCH:) Anal Caled for: C12H2003Ss: C, 46.73; H,
6.53. Found: C, 46.58; H, 6.70.

Dimethyl-2-(2-tetrahydrofuryl)ethylsulfonium chloride (10a)

oil; NMR(DMSO-de) &: 3.90(1H, m, CHO), 3.70(2H, m, OCH>), 3.37(2H, m, S*CHz ), 2.92(6H, s,
(CHs)2S*, 1.4~2.1(4H, m, CH>CHs ). Anal Calcd for CsH17C108Ss: C, 48.84; H, 8.71. Found: C,
48.56; H, 8.92.

Dimethyl-2-(2-tetrahydrofuryl)ethylsulfonium p-toluenesulfonate (10b)
mp132-133°C(EtOH-ether); NMR(DMSO-de) &: 7.42(2H, d, J=7.8Hz, tosyl Hs5), 7.04(2H, d,
J=7.8Hz, tosyl Hzg), 3.80(1H, m,C HO), 3.64(2H, m, OCHp), 3.31(2H, m, S*CH ), 2.82(6H, s,
(CH3)2S%), 2.20(3H, s, tosyl CHz), 1.4~2.1(4H, m, CH: CHz ). Anal Calced for C15H2404S2: C,
54.19; H,7.28. Found: C, 54.01; H, 7.46.

Propyldimethylsulfonium prtoluenesulfonate (11)
mp 143-144°C(EtOH-ether); NMR(DMSO-de) &: 7.47(2H, d, J=7.8Hz, tosyl Hs5), 7.08(2H, d,
J=7.8Hz, tosyl Hse), 3.24 (2H, t, J=8.3Hz, StCH>), 2.85(6H, s, (CH5)2S%), 2.26(3H, s, tosyl CHz),
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1.70(2H, m, S*CH2CH>), 0.96(3H, t, J=7.7Hz, CHs). Anal Calcd for C12H2003Ss: C, 52.14; H,
7.29. Found: C, 52.31; H, 7.58.

Cyclohexyldimethylsulfonium p-toluenesulfonate (12)

mp 127-128°C(EtOH-ether); NMR(DMSO-de) &: 7.42(2H, d, J=7.8Hz, tosyl Hs;s), 7.03(2H, d,
J=7.8Hz, tosyl Hzp), 3.43(1H, m, S*CH), 2.78(6H, s, (CH3)2S"), 2.20(3H, s, tosyl CH>).,
1.04~2.10(10H, m, C5Ho). Anal Calced for C15H24035Ss: C, 56.93; 7.64. Found: C, 56.83; H, 7.85.

Adamantyldimethylsulfonium p-toluenesulfonate (13)

mp 150-152°C(EtOH-ether); NMR(DMSO-de) &: 7.41(2H, d, J=7.8Hz, tosyl Hs5), 7.03(2H, d,
J=7.8Hz, tosyl Hze), 2.72(6H, s, (CH5)2S%), 1.66~2.10(15H, m, adamantyl H). Anal Calcd for
C19H2803S21.2H20: C, 58.49; H, 7.85. Found: C, 58.21; H, 7.99.

#3EICET HER

H-D Z#EE (k obsamp) DOFIE 10

ANHR=T MEEY (0.1M) OHIAEIZ X5 H-D ZZHEE (k obsamp) 2. NMR % T
HE L7-, H'D ZZ#2 S 41720 2-picoline & WNHAEHE L L CTHETe D20(0.5mL) (2, FiE L7z AL
F=v MeEMmEMZ, 25CIS b L7=%. 4% NaOD(0.10 mL) #/nx ., FH< NMR F =
—7 %L O L, Ssmethyl O — 7 ZHE L, RISHETIZHES T, S-methyl DT> 7L E
— NSV AT =TI L, BE—2HEA L, RXEHWT H-D i (k obsap)
AEH LT,

Kk obsa/mp = (2.303 / t )log (ro - v ) / (1t - 1o)
r: ( peak area for S-methyl) / (peak area for methyl for 2-picoline methyl), t: minute.

k obsa/HD =K obsa x 102, min-1

ANE =T MMEEY D A T NV EER KSR E ORI E

Sulfonium {t&#(1.0 mmol) # EtOH(3.0mL)IZ¥&fi# L. 4-mercaptopyridine ®N a i 266.3
mg (1.0 mmol) #/Mx, 25CTA > F =X— h L, 4-methylthiopyridine Z# H 27 u~ 77
74 —TEREL, KRITED Kk obsditrans ZROT,

Kk obsdstrans = (2303 /'t )10g (Coo - Co ) / (Coo - Ct),
c:the concentration of methylthiopyridine, t :inute.

Sulfonium p-toluenesulfonate (14-20) D& 5k
Dimethylphenylsulfonium prtoluenesulfonate (14)
methyl phenyl sulfide (12.4g, 0.10 mol) {Z methyl p-toluenesulfonate (27.9g, 0.15 mol) Z /il z_.
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S8 BEfl. 100 °C THiHE L7z, WL, KIGHRIZ ether (250 mL) &2 0N %, 4 U 72 LB 2 W5 8
L. EtOH-ether TH#dh L. 14 (23.0 g, 74.2%) % 1537=,

mp 141-142°C(EtOH-ether); 'H NMR (DMSO-d¢) &: 8.07(2H, m, aromatic H), 7.72(3H, m,
aromatic H), 7.52(2H, d, J=7.8Hz, tosyl Hs5), 7.11(2H, d, J=7.8Hz, tosyl Hs¢), 3.28(6H, s,
(CH5)2S%), 2.29(3H, s, tosyl CHs). Anal Caled for C15H1s03Sg: C, 58.04; H, 5.84. Found: C,
58.22; H, 5.81.

Ib&® (14) LREEOFET, &35 sulfide $8X Y sulfonium ptoluenesulfonate % &% L
7o AFIZHILEY (15200 OF —X % Liz,

4-Methoxyphenyldimethylsulfonium p-toluenesulfonate (15)

mp 142 —143°C(EtOH-ether); 'H NMR (DMSO-d¢) &: 7.902H, d, J=8.4Hz aromatic H),
7.40(2H, d, J=7.8Hz, tosyl Hs5), 7.13(2H, d, J=8.4Hz, aromatic H), 7.01(2H, d, J=7.8Hz,

- 44-tosyl Hee), 3.76(3H, s, OCH3), 3.14(6H, s, (CH5)2S%), 2.21(3H, s, tosyl CHs). Anal Calcd
forCi16H2004S2: C, 56.45; H, 5.92. Found: C, 56.19; H, 6.22.

4-Acetylphenyldimethylsulfonium prtoluenesulfonate (16)

mp 186-187°C(EtOH-ether); 'H NMR (DMSO-de) &: 8.20(4H, s, aromatic H), 7.49(2H, d,
J=7.8Hz, tosyl Hss), 7.08(2H, d, J=7.8Hz, tosyl Hse), 3.33(6H, s, (CHs):S"), 2.63(3H, s,
COCH3;), 2.31(3H, s, tosyl CHs). Anal Caled for C17H2004S2: C, 57.93; H, 5.72. Found: C,
58.16; H, 7.75.

4-Carboxyphenyldimethylsulfonium p-toluenesulfonate (17)

mp 189-190°C(EtOH-ether); 'TH NMR (DMSO-ds) &: 9.11(4H, s, aromatic H), 7.44(2H, d,
J=7.8Hz, tosyl Hss), 7.05(2H, d, J=7.8Hz, tosyl Hse), 3.27(6H, s, (CH3)2S%), 2.23(3H, s, tosyl
CH3). Anal Caled for C16H1505S2: C, 54.22; H, 5.12. Found: C, 54.35; H, 5.06.

Methylisothiochromenium p-toluenesulfonate (18)

oil, 'TH NMR (DMSO-de) &: 7.65(1H, d, J=9.0Hz, CHS?, 7.35~7.60 (4H, m, aromatic H),
7.40(2H, d, J=7.8Hz, tosyl Hs5), 7.08(2H, d, J=7.8Hz, tosyl Hs¢), 6.68(1H, d, J=9.0Hz , CH>),
4.80(2H, m, CH>S5%, 2.68(3H, s, CH3S*), 2.24(3H, s, tosyl CHz). Anal Caled for C17H1503Ss: C,
61.05; H, 5.42. Found: C, 61.32; H, 5.63.

2-Hydroxyethyphenylsulfonium p-toluenesulfonate (19)

oil;, TH NMR (DMSO-ds) &: 8.02(2H, m, aromatic A), 7.75(3H, m, aromatic H), 7.49(2H, d,
J=7.8Hz, tosyl Hss), 7.09(2H, d, J=7.8Hz, tosyl Hse), 3.40~ 4.0(4H, m, CH>CHs), 3.34(3H, s,
CHsSY), 2.28(3H, s, tosyl CHs). Anal Caled for C16H2004S2: C, 56.45; H, 5.92. Found: C, 56.71;
H, 6.19.
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2-Hydroxyethyphenylsulfonium p-toluenesulfonate (20)

oil; TH NMR (DMSO-de) &: 7.60~ 8.09(5H, m, aromatic H), 7.48(2H, d, J=7.8Hz, tosyl Hs5),
7.08(2H, d, J=7.8Hz, tosyl He¢), 3.80(2H, d, J=6.5Hz, S+ CH>), 3.32(3H, s, CH3S*), 2.61(2H, d,
J=6.5Hz, CH>CO), 2.22(3H, s, tosyl CHz). Anal Calcd for C17H2005S2: C, 56.42; H, 5.47. Found:
C, 55.63; H, 5.64

BAEICETAER

Sulfonium p-toluenesulfonate (21-35) DEAK

2-Cyclohexylethyldimethylsulfonium p-toluenesulfonate (22)

Methanethiol(15.0 g, 0.31 moD)%#4:J& 7 h U 7 A(6.0 g, 0.26mol)® EtOH (100 mI)IZ V&% |
2-cyclohexyl ethyl chloride (35g, 0.22 moD) Zfii F L. 12 K¢, S|IR CTHIE L, RISERE®ME
T IRAR L. ether (300 mL) % 1 % | ether J& % 43 B L /K¥EH% , MK MgSO,s THAME, JBILIRA;E L.
2-cyclohexyl ethyl sulfide (21.3 g, 56.9%) % 157=, 2-cyclohexyl ethyl sulfide (5.23 g, 0.03 mol)
\Z methyl p-toluenesulfonate (11.17g, 0.06 mol) Z Il %, 3 H#. =il THHFL L 7=, JSHRIZ ether
(250 mL) &M%, A4 U7k 2 W5 1EiE L, EtOH-ether THFfdh L. 22(8.20 g, 75.8%) & 15
7o

mp 90-91°C. 'H-NMR (DMSO-de) &: 7.49(2H, d, J=7.8Hz, tosyl H 35), 7.11(2H, d, J=7.8Hz,
tosyl Hee), 3.82(2H, m, STCH2CHo), 3.57(2H, m, S*CH>), 3.33(1H, broad, OCH), 2.90(6H, s,
(CH5)2S%), 2.29(3H, s, tosyl CHs), 0.9~2.0(10H, m, cyclohexyl CHs). Anal Caled for C17H2504Ss:
C, 56.64; H, 7.83. Found: C, 56.64; H, 8.02.

e (22) LRBROITIET, kB QD Zzam LTz, UUFICKILEMDT — % 2R LTz,

2-Cyclopentyldimethylsulfonium p-toluenesulfonate (21)

mp 81-82°C(EtOH-ether).!H-NMR (DMSO-de) & 7.48(2H, d, J=7.8Hz, tosyl Hs5), 7.11(2H, d,
J=7.8Hz, tosyl Hae), 3.91(1H, broad, OCH), 3.70(2H, m, S*CHsCH>), 3.502H, m, S*CH>),
2.89(6H, s, (CHs)2S%), 2.20(3H, s, tosyl CHs), 1.2~2.0(8H, m, cyclopentyl CH>. Anal Calcd for
C16H2604Ss: C, 55.46; H, 7.56. Found: C, 55.52; H, 7.73.

Dimethyl(2-phenoxyethy)sulfonium p-toluenesulfonate (23)

2-Chloroethyl methyl sulfide (22.10g, 0.20 mol) & phenol (18.82g, 0.20 mol) % NaOH (8.00 g,
0.20 mol) Z¥fiE L 7= 95% EtOH (N4, 8 Il B L 7=, SOSTRE W & LG L | ether (300
mDZ A%, ether &% /3 HL LK%, MK MgSO, Tz, LM L. 2-phenoxyethyl methyl
sulfide (21.32 g, 63.5%) % 157=, 2-phenoxyethyl methyl sulfide(5.05 g, 0.03 mol){Z methyl
ptoluenesulfonate (11.17g, 0.06 moD) Z 1 %, 3 AW, =|IE T L7z, BMSIKIZ ether (100 ml)

BNz, £ UTEZ%518H L, EtOH-ether THASM L. 28(6.20 g, 58.3%)) Z137-,

mp 146-167°C. 'TH-NMR (DMSO-de) &: 7.43(2H, d, J=7.8Hz, tosyl Hs5), 7.26(2H, m, aromatic
H), 7.03(2H, d, J=7.8Hz, tosyl Ho), 6.92(3H, m, aromatic H), 4.42(2H, t, J=5.3Hz, S*CH:C Hb),
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3.57(2H, t, J=5.3Hz, S*CHs), 2.96(6H, s, (CH:)2S%), 2.25(3H, s, tosyl CHs). Anal Calcd for
C17H2204Ss: C, 57.60; H, 6.26. Found: C, 57.29; H, 6.39.

L& (23) L FRDOIIET, {LEa? (24-38) & B LTz, U FICKILEMDT =2 2R LTz,

2-(5-Indanyl)ethyldimethylsulfonium p-toluenesulfonate (24)

mp 131-132°C(EtOH-ether); 'H-NMR (DMSO-de) &: 7.42(2H, d, J=7.8Hz, tosyl Hs5), 7.05(2H,
d, J=7.8Hz, tosyl Hszs), 6.57~7.15(3H, m, aromatic H), 4.34(2H, t, J=5.5Hz, S*CH:CH>),
3.70(2H, t, J=5.5Hz, S*CHo), 2.90(6H, s, (CH5)25Y), 2.65~2.90(4H, m, CH2CH2CH>), 2.22(3H, s,
tosyl CHs), 1.98(2H, m, CH2C H2CHs). Anal Calcd for C2oH2604S2: C, 60.89; H, 6.64. Found: C,
60.81; H, 6.73.

2-[6-(1,2,3,4-Tetrahydronaphthyl)lethylsulfonium p-toluenesulfonate (25)

mp 146-167°C(EtOH-ether); H-NMR (DMSO-de) &: 7.49(2H, d, J=7.8Hz, tosyl Hs5), 7.10(2H,
d, J=7.8Hz, tosyl Hsg), 6.65~7.02(3H, m, aromatic H), 4.26(2H, t, J=5.5Hz, S*CH>CHby),
3.71(2H, t, J=5.5Hz, S*CHo), 2.96(6H, s, (CH3)2SY), 2.65(4H, m, CH;CH:2CH:C H>), 2.26(3H, s,
tosyl CHs), 1.70(4H, m, CH:CH:CH>;CHjy). Anal Caled for C21H2504S2: C, 61.73; H, 6.91.
Found: C, 61.78; H, 6.82.

Ethylmethyl(2-phenoxyethyl)sulfonium p-toluenesulfonate (26)

mp 76-77°C(EtOH-ether); 'H-NMR (DMSO-d¢) &: 7.51(2H, d, J=7.8Hz, tosyl Hsp),
6.91~7.45(5H, m, aromatic H), 7.11(2H, d, J=7.8Hz, tosyl FHsze), 4.45(2H, t, J=5.3Hz,
S*CH2CHo), 3.79(2H, t, J=5.3Hz, S*CH>), 3.44(2H, q, J=7.4Hz, CH:S*), 2.98(3H, s, CH5S"),
2.28(3H, s, tosyl CHs), 1.37(3H, t, J=7.4Hz, CH;CH2S"). Anal Calcd for C1sH2404Ss: C, 58.67;
H, 6.56. Found: C, 58.50; H, 6.43.

Diethyl(2-phenoxyethyl)sulfonium p-toluenesulfonate (27)

mp 56-57°Clethanol-ether); 'H-NMR (DMSO-d¢) & 7.52(2H, d, J=7.8Hz, tosyl Hsps),
6.73~7.43(6H, m, aromatic H), 7.12(2H, d, J=7.8Hz, tosyl Hse), 4.31(2H, t, J=5.3Hz,
S*CH2CH-), 3.81(2H, t, J=5.3Hz, S*CH>), 3.46(4H, q, J=7.3Hz, 2 x CH:S*), 2.28(3H, s, tosyl
CHs), 1.37(6H, t, J=7.3Hz, 2 x CH;CH2S*). Anal Calcd for C19H2604Ss: C, 59.66; H, 6.85.
Found: C, 59.53; H, 6.79.

Dimethyl(3-phenoxypropyl)sulfonium p-toluenesulfonate (28)

mp 160-161°C.(EtOH-ether); 'TH-NMR (DMSO-de) &: 7.51(2H, d, J=7.8Hz, tosyl Hs5), 7.17(2H,
d, J=7.8Hz, tosyl Hse), 7.24~7.40(5H, m, aromatic H), 3.30(2H, t, J=7.3Hz, CH:0), 2.69(2H, t,
J=7.3Hz, St*CH>), 2.88(6H, s, (CH5)2S%), 2.28(3H, s, tosyl CHs), 1.80~2.20(2H, m, CH2C H>CHb).
Anal Caled for C1sH2404S2: C, 58.67; H, 6.56. Found: C, 58.67; H, 6.62.
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Dimethyl(4-phenoxybutyl)sulfonium p-toluenesulfonate (29)

mp 122-123°C(EtOH-ether);'H-NMR (DMSO-de) &: 7.35(2H, d, J=7.8Hz, tosyl Hs5), 7.05(2H,
d, J=7.8Hz, tosyl Hs), 6.70~7.25(5H, m, aromatic H), 3.84(2H, t, J=6.0Hz, C H:0), 3.20(2H, t,
J=6.0Hz, S*CHs), 2.75(6H, s, (CH:):S*), 2.10(3H, s, tosyl CHs), 1.68~1.90(4H, m,
CH:CH>CH>CHb>). Anal Calcd for C10H2604Ss: C, 59.66; H, 6.85. Found: C, 59.69; H, 7.00.

Dimethyl(5-phenoxypentyl)sulfonium p-toluenesulfonate (30)

mp 143-144°C.(EtOH-ether); TH-NMR (DMSO-de) &: 7.34(2H, d, J=7.8Hz, tosyl Hz5),
6.95(2H, d, J=7.8Hz, tosyl Hze), 6.65~7.25(5H, m, aromatic H), 3.82(2H, t, J=6.0Hz, CH:0),
3.17(2H, t, J=6.0Hz, S*CHy), 2.78(6H, s, (CH3)2S*), 2.16(3H, s, tosyl CHz), 1.40~1.80(6H, m,
CH:C H:C H:CH>CHz). Anal Calcd for C20H2504S2: C, 60.57; H, 7.12. Found: C, 60.34; H, 7.21.

1-Methyl-2-phenoxyethyldimethylsulfonium p-toluenesulfonate (31)

mp 48-50°C.(EtOH-ether); 1H-NMR (DMSO-de) &: 7.51(2H, d, J=7.8Hz, tosyl Hs5), 7.11(2H, d,
J=7.8Hz, tosyl Hse), 6.80~7.35(5H, m, aromatic H), 4.30(2H, m, CH:0), 3.95(1H, m, S*CH),
2.94 (3H, s, CHsS"), 2.90(3H, s, CH5S+), 2.26(3H, s, tosyl CHs), 1.48(3H, d, J=6.4Hz, CHC H>).
Anal Caled for C1sH2404Ss: C, 58.67; H, 6.56. Found: C, 58.38; H, 6.81.

2-Methyl-2-phenoxyethyldimethylsulfonium p-toluenesulfonate (32)

oil. 'TH-NMR (DMSO-de) &: 7.51(2H, d, J=7.8Hz, tosyl Hs5), 7.14(2H, d, J=7.8Hz, tosyl Hze),
6.90~7.40(5H, m, aromatic A), 4.99(1H, m, CHO), 3.72(2H, m, S*CH>), 2.99(3H, s, CH5S*),
2.95(3H, s, CH3S%), 2.28(3H, s, tosyl CHs), 1.34(3H, d, J=6.1Hz, CHCH:). Anal Calcd for
C1sH2404S9: C, 58.67; H, 6.56. Found: C, 58.42; H, 6.85.

1-Methyl-3-phenoxytetrahydrothiopyranium prtoluenesulfonate (cis: trans =1:1) (33)

mp 106-107.5°C(EtOH-ether); 1H-NMR (DMSO-d¢) & 7.49(2H, d, J=7.8Hz, tosyl Hss),
7.03(2H, d, J=7.8Hz, tosyl FHhe), 6.90~7.40(5H, m, aromatic H), 4.35(1H, m, CHO),
3.70~3.80(4H, m, CH:S*CHb), 2.91(3H, s, CH5S*), 3.00(3H, s, CH5S*), 2.24(3H, s, tosyl CHs),
1.85(4H, m, S*CH2C H>C H>). Anal Calcd for C19H2404Ss: C, 59.97; H, 6.36. Found: C, 59.72; H,
6.46.

Dimethyl(3-phenylpropyl) sulfonium prtoluenesulfonate (34)

mp 137.5-138.5°C(EtOH-ether);'lH-NMR (DMSO-de¢) &: 7.38(2H, d, J=7.8Hz, tosyl Hss),
7.002H, d, J=7.8Hz, tosyl Hse), 6.75~7.30(5H, m, aromatic H), 3.60(2H, t, J=6.0Hz,
S*CH2CH:z CHy), 3.50(2H, t, J=6.0Hz, S*CH>), 2.89(6H, s, (CH3)2S%), 2.25(3H, s, tosyl CHb),
1.76(2H, m, S*CH2C H>CH3). Anal Calcd for C1sH2403Ss: C, 61.33; H, 6.86. Found: C, 61.14; H,
6.717.
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Dimethyl(2-phenylthioethyl)sulfonium p-toluenesulfonate (35)

mp 118-119°C(ethanol-ether);'H-NMR (DMSO-de¢) & 7.51(2H, d, J=7.8Hz, tosyl Hss),
7.23~7.43(56H, m, aromatic H), 7.11(2H, d, J=7.8Hz, tosyl Hse), 3.51(2H, t, J=5.3Hz, S*CH>),
3.49(2H, t, J=5.3Hz, S*CH2CH>), 2.93(6H, s, (CHs) 2S*), 2.29(3H, s, tosyl CHs). Anal Calcd for
C17H2205S3s: C, 55.10; H, 5.98. Found: C, 55.09; H, 5.94.

BHEICETAER

EVEy MEHLREIZBIT 5 2 V=0 MEAOLISEERSI RO HIE

ELEY NOLEUF Z~ 7 X AEEICHD L, lug/mL O A VR = SMMEEW R OIUEE
HAolEAFKERESE IngmL o7 F a0 AEEMEGC) OE : Ria=
Comp(1x106g/mL)/Ach(1x109%g/mL) % K, = ® Ri.a.fi % +++ Ri.a. > 1.0, ++: 0.5 <Ri.a. < 1.0,
+:0<Ria. <05, Ria. =10 {2577,

Sulfonium p-toluenesulfonate (39a-50) DAL
2-(4-Chlorophenoxy)ethyldimethylsulfonium p-toluenesulfonate (39a)

2-Chloroethyl methyl sulfide (11.06 g, 0.10 mol) % NaOH (4.00 g, 0.10 mol) & p-chlorophenol
(12.86 g, 0.10 mol) ® 95% EtOH(250 mI)IZ AN %, 4 BFfE. 2K L7, SUSEAY) & LA L.
CH:Cly (200 mD) %z, CH2Clef@% . 0.5 N NaOH /KI&EHR THeVv, Ktk , K MgSO, Tz
M. JE RN L . 2-(4-chlorophnoxy)ethyl methyl sulfide (19.5 g,71.2%) % & 7=,
2-(4-chlorophnoxy)ethyl methyl sulfide (10.15 g, 0.05 mol) (Z methyl p-toluenesulfonate
(13.97 g, 0.075 moD &N %, 3 A, = CTHIE L7, KISHKIZ ether (100 mL) &M%, 4 Uz
B % % 518 L, EtOH-ether TH#GML L. 89a(15.83 g, 81.2%) & 1572,

mp 190-191°C; 'H-NMR (DMSO-ds) d: 7.49(2H, d, J=7.8Hz, tosyl H), 7.39(2H, d, J=9.0Hz,
aromatic H), 7.102H, d, J=7.8Hz, tosyl H), 7.03(2H, d, J=9.0Hz, aromatic H), 4.46(2H, t,
J=5.4Hz, S*CH:CHs), 3.77(2H, t, J=5.4Hz, S*CHs), 2.98(6H, s, (CH5)2S*), 2.28(3H, s, tosyl
CH3). Anal Caled for C17H2:C104S2: C, 52.50; H, 5.44. Found: C, 52.73; H, 5.51.

{bE¥ (39a) & IFAMED TEET., LAY (89b,c, 40a-c, 41a,b, 42a,b, 43a,b, 44a,b, 46a-c) # AR L
2o UTIZEALEMDT — 2 %2R LTz,

2-(2-Chlorophenoxy)ethyldimethylsulfonium p-toluenesulfonate (39b)

mp 117-118°C(EtOH-ether); 'H-NMR (DMSO-d) d: 6.94-7.60(5H, m, aromatic H), 7.51(2H, d,
J=7.8Hz, tosyl H), 7.11(2H, d, J=7.8Hz, tosyl H), 4.53(2H, t, J=5.5Hz, S*CH2C H>), 3.80(2H, t,
J=5.5Hz, S*CH>), 3.01(6H, s, (CH5)2S%), 2.25(3H, s, tosyl CHz). Anal Caled for C17H21C1048Ss: C,
52.50; H, 5.44. Found: C, 52.45; H, 5.49.
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2-(3-Chlorophenoxy)ethyldimethylsulfonium p-toluenesulfonate (39c)

mp 154-155°C(EtOH-ether); 'H-NMR (DMSO-d¢) & 7.51(2H, d, J=7.8Hz, tosyl H),
7.22-7.45(1H, m, aromatic H), 6.82~7.22(3H, m, aromatic H), 7.11(2H, d, J=7.8Hz, tosyl H),
4.46(2H, t, J=5.5Hz, S*CH:CH), 3.75(2H, t, J=5.5Hz, S*CHo), 2.98(6H, s, (C H3)2S), 2.26(3H,
s, tosyl CHz). Anal Calcd for C17H21C104S2: C, 52.50; H, 5.44. Found: C, 52.48; H, 5.49.

2-(4-Carboxyphenoxy)ethyldimethylsulfonium p-toluenesulfonate (45)

mp 92-94°C(EtOH-ether); tH-NMR (DMSO-dy) &: 7.79(2H, d, J=8.0Hz, aromatic H), 6.93(2H,d,
J=8.0Hz, aromatic H), 7.52(2H, d, J=7.8Hz, tosyl H), 7.11(2H, d, J=7.8Hz, tosyl H), 4.53(2H, t,
J=5.3Hz, S*CH.CH,), 3.81(2H, t, J=5.3Hz, S*CH.), 3.01(6H, s, (CH:):S"), 2.28(3H, s,
tosylCHs). Anal. Caled for C1sH2206Ss: C, 54.25; H, 5.56. Found: C, 54.29; H, 5.83.

2-(4-Methylphenoxy)ethyldimethylsulfonium p-toluenesulfonate (40a)

mp 161-162°C(EtOH-ether); 'H-NMR (DMSO-ds) &: 7.50(2H, d, J=7.8Hz, tosyl H), 7.13(2H, d,
J=8.4Hz, aromatic H), 7.10(2H, d, J=7.8Hz, tosyl H), 6.88(2H, d, J=8.4Hz, aromatic H),
4.41(2H, t, J=5.4Hz, S*CH:CH>), 3.76(2H, t, J=5.4Hz, S*CHo), 2.98(6H, s, (C H3)2S), 2.28(3H,
s, tosyl CHs). Anal Caled for C1sHz2404Ss: C, 58.67; H, 6.56. Found: C, 58.72; H, 6.72.

2-(3-Methylphenoxy)ethyldimethylsulfonium p-toluenesulfonate (40b)

mp 146.5-148°C(EtOH-ether); 'H-H-NMR (DMSO-ds) & 7.51(2H, d, J=7.8Hz, tosyl H),
7.05-7.30(1H, m, aromatic H), 7.11(2H, d, J=7.8Hz, tosyl H), 6.65~7.05(3H, m aromatic H),
4.42(2H, t, J=5.5Hz, S*CH:CH>), 3.76(2H, t, J=5.5Hz, S*CHb), 2.98(6H, s, (C H3)2S), 2.27(3H,
s, tosyl CHs). Anal Caled for C1sHz2404Ss: C, 58.67; H, 6.56. Found: C, 58.40; H, 6.45.

2-(2-Methylphenoxy)ethyldimethylsulfonium p-toluenesulfonate (40c)

mp 103-104°C(EtOH-ether); 'H-H-NMR (DMSO-d) §: 7.51(2H, d, J=7.8Hz, tosyl H), 7.11(2H,
d, J=7.8Hz, tosyl H), 6.80-7.34(5H, m, aromatic H) 4.42(2H, t, J=5.5Hz, STCH2C H>), 3.78(2H,
t, J=5.5Hz, StCHs), 2.98(6H, s, (CH5)2S), 2.26(3H, s, tosyl CHz). Anal Calcd for C1sH2404Ss: C,
58.67; H, 6.56. Found: C, 58.69; H, 6.59.

2-(4-Hydroxyphenoxyl)ethyldimethylsulfonium p-toluenesulfonate (41a)

mp 138-139°C(EtOH-ether); 'H-H-NMR (DMSO-ds) & 7.52(2H, d, J=7.8Hz, tosyl H),
6.58-6.80(4H, m, aromatic H), 7.12(2H, d, J=7.8Hz, tosyl H), 4.30(2H, t, J=5.4Hz, S*CH:CH>),
3.70(2H, t, J=5.4Hz, S*CHo), 2.94(6H, s, (CHs)2SY), 2.26(3H, s, tosyl CHs). Anal Caled for
C17H22058s: C, 55.11; H, 5.99. Found: C, 55.38; H, 5.98.

2-(3-Hydroxylphenoxy)ethyldimethylsulfonium prtoluenesulfonate (41b)
mp 152-153°C(EtOH-ether); 'H-H-NMR (DMSO-ds) & 7.52(2H, d, J=7.8Hz, tosyl H),
6.95-7.10(1H, m, aromatic H), 7.11(2H, d, J=7.8Hz, tosyl H), 6.30~6.52(3H, m, aromatic H),
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4.34(2H, t, J=5.5Hz, S*CH2CH>), 3.71(2H, t, J=5.5Hz, S*CH>), 2.94(6H, s, (CH3)2S%), 2.26(3H,
s, tosyl CHs3). Anal Caled for C17H2205S2: C, 55.11; H, 5.99. Found: C, 55.35; H, 6.07.

2-(4-Methoxyphenoxy)ethyldimethylsulfonium p-toluenesulfonate (42a)

mp 132.5-133.5°C(EtOH-ether); 'H-H-NMR (DMSO-ds) & 7.51(2H, d, J=7.8Hz, tosyl H),
6.93(4H, s, aromatic H), 7.11(2H, d, J=7.8Hz, tosyl H), 4.35(2H, t, J=5.5Hz, S*CH:CH>),
3.71(2H, t, J=5.5Hz, S*CH>), 2.97(6H, s, (CHs)2:S*), 2.26(3H, s, tosyl CHs). Anal Caled for
C1sH2405Ss: C, 56.23; H, 6.29. Found: C, 56.19; H, 6.39.

2-(3-Methoxylphenoxy)ethyldimethylsulfonium p-toluenesulfonate (42b)

mp 110-111°C(EtOH-ether); 'H-H-NMR (DMSO-ds) &: 7.49(2H, d, J=7.8Hz, tosyl H),
7.10-7.35(1H, m, aromatic H), 7.09(2H, d, J=7.8Hz, tosyl H), 6.50~6.65(3H, m, aromatic H),
4.40(2H, t, J=5.5Hz, S*CH:CHs), 3.72(2H, t, J=5.5Hz, S*C Hz), 2.96(6H, s, (C H3)2S"), 2.25(3H,
s, tosyl CHs). Anal Caled for C1sH2405S3: C, 56.23; H, 6.29. Found: C, 56.19; H, 6.22.

2-(4-Ethoxyphenoxy)ethyldimethylsulfonium p-toluenesulfonate (43a)

mp 148.5-150°C(EtOH-ether); 'H-H-NMR (DMSO-ds) & 7.50(2H, d, J=7.8Hz, tosyl H),
6.90(4H, s, aromatic H), 7.092H, d, J=7.8Hz, tosyl H), 4.34(2H, t, J=5.5Hz, S*CH:CH>),
3.92(2H, d, J=6.9Hz, OC H>CHs), 3.72(2H, t, J=5.5Hz, S*CH>), 2.97(6H, s, (CH3)2SY), 2.26(3H,
s, tosyl CHs), 1.28(3H, t, J=6.9Hz, OCH2CHs). Anal Calcd for C19Hz605S2: C, 57.26; H, 6.58.
Found: C, 57.31; H, 6.59.

2-(3-Ethoxylphenoxy)ethyldimethylsulfonium p-toluenesulfonate (43b)

mp 140.5-141.5°C(EtOH-ether); 'H-H-NMR (DMSO-d) & 7.49(2H, d, J=7.8Hz, tosyl H),
7.05-7.30(1H, m, aromatic H), 7.09(2H, d, J=7.8Hz, tosyl H), 6.45-6.62(3H, m, aromatic H),
4.40(2H, t, J=5.5Hz, S*CH:CHo), 3.96(2H, d, J=6.9Hz, OCH:CHs), 3.72(2H, t, J=5.5Hz,
S*CHy), 2.96(6H, s, (CHs)2S%), 2.25(3H, s, tosyl CHs), 1.30(3H, t, J=6.9Hz, OCH2CH3). Anal
Caled for C19H2605S2: C, 57.27; H, 6.57. Found: C, 57.22; H, 6.41.

2-(4-tert-Butylphenoxyl)ethyldimethylsulfonium prtoluenesulfonate (44a)

mp 187-188°C(EtOH-ether); 'H-H-NMR (DMSO-de) &: 7.51(2H, d, J=7.8Hz, tosyl H), 7.32(2H,
d, J=8.4Hz, aromatic H), 7.11(2H, d, J=7.8Hz, tosyl H), 6.91(2H, d, J=8.4Hz, aromatic H)
4.48(2H, t, J=5.5Hz, STCH2C H>), 3.71(2H, t, J=5.5Hz, STCH>), 2.96(6H, s, (CH5)2S"), 2.25(3H,
s, tosyl CHz), 1.24(9H, s, C(CHz)3). Anal. Calcd for Ca1H3004S2: C, 61.43; H, 7.36. Found: C,
61.45; H, 7.37.

2-(3-tert-Butylphenoxyl)ethyldimethylsulfonium prtoluenesulfonate (44b)
mp 108-109°C(EtOH-ether); 'H-H-NMR (DMSO-ds) &: 7.50(2H, d, J=7.8Hz, tosyl H), 6.70-
7.30(4H, m, aromatic H), 7.10(2H, d, J=7.8Hz, tosyl H), 4.42(2H, t, J=5.5Hz, S*CH:CH>),
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3.73(2H, t, J=5.5Hz, S*CH>), 2.94(6H, s, (CH5)2S), 2.25(3H, s, tosyl CHs), 1.25(9H, s, C(C H5)s).
Anal Caled for C21H3004S2: C, 61.43; H, 7.36. Found: C, 61.47; H, 7.33.

2-[4-(2,3-Dihydroxypropoxy)phenoxyllethyldimethylsulfonium p-toluenesulfonate (46a)

mp 116-117°C(EtOH-ether); tH-H-NMR (DMSO-ds) &: 7.48(2H, d, J=7.8Hz, tosyl H), 6.92(4H,
s, aromatic H), 7.11(2H, d, J=7.8Hz, tosyl H), 4.40(2H, t, J=5.5Hz, S*CH2C H>), 3.60~4.10(5H,
m, OCH:CHCH:0), 3.72(2H, t, J=5.5Hz, S*CH>), 3.15(2H, broad, OH), 2.97(6H, s, (C H3)2S"),
2.29(3H, s, tosyl CHs). Anal Calcd for CooH2s07Sg: C, 54.04; H, 6.35. Found: C, 54.25; H, 6.31.

2-[3-(2,3-Dihydroxypropoxy)phenoxyllethyldimethylsulfonium p-Toluenesulfonate (46b)

oil. 1H-NMR (DMSO-ds) &: 7.49(2H, d, J=7.8Hz, tosyl H), 7.10-7.30(1H, m, aromatic H),
7.11(2H, d, J=7.8Hz, tosyl H), 6.54-6.60(3H, m, aromatic H), 4.44(3H, t, J=5.5Hz, St*CH2C H>),
4.44(1H, broad, O H), 3.10-4.14(5H, m, OC H-C HC H>0), 3.72(2H, t, J=5.5Hz, S*C Hb), 3.50(1H,
broad, O H), 2.98(6H, s, (CH5)2S"), 2.28(3H, s, tosyl CHs). Anal Caled for Co0HzsO7Ss: C, 54.04;
H, 6.35. Found: C, 53.86; H, 6.24.

2-[2-(2,3-Dihydroxypropoxy)phenoxyllethyldimethylsulfoniump-toluenesulfonate (46c)

oil. 1H-NMR (DMSO-dy) &: 7.50(2H, d, J=7.8Hz, tosyl H), 6.70-7.20(4H, m, aromatic H),
7.11(2H, d, J=7.8Hz, tosyl H), 4.43(3H, t, J=5.4Hz, S*CH:CH-), 4.44(1H, broad, OH),
3.30-4.20(5H, m, OC H.C HC Hz0), 3.72(2H, t, J=5.4Hz, S*CH>), 3.50(1H, broad, O H), 3.05(6H,
s, (CHs)2S%), 2.28(3H, s, tosyl CHs). Anal Caled for CooH2s07Ss: C, 54.04; H, 6.35. Found: C,
53.78; H, 6.21.

2-[4-(3-Ethoxy-2-hydroxypropoxy)phenoxylethyldimethylsulfonium prtoluenesulfonate (48)
Epichlorohydrin (92.5 g, 1.0 moD!{Z EtOH (200 ml) & JERiEE (1 mL) &0z, 10 B, &
Wi Lize BUSEAY &) EE4E L. CH2Cle (500 mL) & /%, CH2Cls &% . /Kit%. K MgSO0,
TOELME L. OWERM L. FEEY E B E A ¥E bp 8993°C/30mmHg) L |
1-chloro-3-ethoxypropan-2-01(47.3 g, 34.2%) % 372, 1-chloro-3-ethoxypropan-2-ol (47.3 g, 0.34
mol)% NaOH (14.7 g, 0.34 mol) & hydroquinone (37.6 g, 0.34 mol) ™ 90% EtOH (200 mL)¥&
[CINA, 12 R, B L7, BOSIREW & RIERHE L. CHCL; (200 mL)Z Nz, CHCL: &%,
0.5 N NaOH /K& # THe v, K%, K MgSO, TH B, WERM L .
4-(3-ethoxy-2-hydroxypropoxy)phenol (24.6 g, 33.9%)% f37-, NaOH (8.0 g, 0.20 mol) % 90%
EtOH (200 mL)(Z¥&f# L. 4-(3-ethoxy-2-hydroxypropoxy)phenol(21.2 g, 0.10 mol) &
2-Chloroethyl methyl sulfide (22.1 g, 0.20 mol) Z i1, 10 FB¢fE], 3= L7=, BMUNRA W % )T
EfE L, CH2Cle (500 mL)Z Nz, CHeCla &%, /K¥Et.. MKk MgSO, THiME, LM L. 7%
Mz 17 7o~ h THB L, 2-[4-(3-ethoxy-2-hydroxypropoxy)phenoxylethyl methyl
sulfide (15.5 g, 57.5%) % 137=.

2-[4-(3-ethoxy-2-hydroxypropoxy)phenoxylethyl methyl sulfide(22.1 g, 0.20 mol) {Z methyl
ptoluenesulfonate(22.1 g, 0.20 moD) Z 1%, 3 B, =IETHE L7, KIHHKIZ ether (100 mL)
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Nz, £ CT-ThE 25 8iE L, EtOH-ether TGN L. 48(15.7 g (66.6%)) % 157-,

mp 105-107°C (ethanol-ether); 'H-H-NMR (DMSO-ds) &: 7.51(2H, d, J=7.8Hz, tosyl H),
7.11(2H, d, J=7.8Hz, tosyl H), 6.91(4H, s, aromatic H), 5.07(1H, broad, OH), 4.39(2H, t,
J=5.5Hz, S*CH2C H>), 3.62-4.10(5H, m, OC H.C HC H-0), 3.77(2H, t, J=5.5Hz, S*C H>), 3.46(2H,
q, J=7.0Hz, OCH), 2.97(6H, s, (CHs):2S"), 2.28(3H, s, tosyl CHs), 1.10(3H, t, J=7.0Hz,
OCH2CHs. Anal Caled for C22H3207Ss: C, 55.91; H, 6.82. Found: C, 55.75; H, 6.75.

bat (48) LARRDGIET, bEaM @7,49% G LTz, ML FICHbaMOT — & &R Lz,

2-[4-(3-Methoxy-2-hydroxypropoxy)phenoxylethyldimethylsulfonium p-toluenesulfonate (47)
mp 89-91°C(EtOH-ether); 1H-H-NMR (DMSO-d) §: 7.52(2H, d, J=7.8Hz, tosyl H), 6.91(4H, s,
aromatic H), 7.11(2H, d, J=7.8Hz, tosyl H), 4.39(2H, t, J=5.5Hz, S*CH2C H>), 3.60-4.07(5H, m,
OCH>CHC H>0), 3.75(2H, t, J=5.5Hz, S*C Hz), 3.39(1H, broad, O H), 3.27(3H, s, OC Hs),
2.97(6H, s, (CHs)2S%), 2.28(3H, s, tosyl CHs). Anal Caled for Ca21Hs007S2: C, 55.00; H, 6.59.
Found: C, 54.85; H, 6.37.

2-[4-(8-Phenoxy-2-hydroxypropoxy)phenoxylethyldimethylsulfonium p-toluenesulfonate (49)
mp 88-90°C(EtOH-ether); 'H-H-NMR (DMSO-ds) & 7.51(2H, d, J=7.8Hz, tosyl H),
6.70-7.40(5H, m, aromatic H), 7.11(2H, d, J=7.8Hz, tosyl H), 6.94(4H, s, aromatic H), 4.39(2H,
t, J=5.3Hz, S*CH.CH), 3.86-4.26(5H, m, OCH:CHCH:0), 3.76(2H, t, J=5.3Hz, S*CHo),
3.39(1H, broad, OH), 2.97(6H, s, (CH5)2S%), 2.28(3H, s, tosyl CHs). Anal Calcd for CgsHs207Ss:
C, 55.00; H, 6.59. Found: C, 54.85; H, 6.37.

2-[4-(2,3-Diethoxypropoxy)phenoxylethyldimethylsulfonium p-toluenesulfonate (50)
4(3-ethoxy-2-hydroxypropoxy)phenol(10.0 g, 0.047 mol) & benzyl chloride (6.0 g, 0.047 mol) &
K2COs (7.17 g, 0.052 mol) % EtOH (100 mDIZAN %, 5 REfE], 33 L7z, BNIRA Y % 80 E I
L. CHCIs(500 mL)% iz, CHClsJg% . /K¥eth, MK MgSOs CTHZME, LR L. ¥ %
8T T (80°C/2-3mmHg), benzyl chloride % [ X | 1-[4-(benzyloxy)phenoxy]-3-ethoxypropan-2-ol
(11.70 g, 82.1%) % f%7-, NaH (13.8 g, 0.0457 mol) # fiili——7 /L CUHiF#% ., THF (20 mL)% N
Z. &IZ 1-[4-(benzyloxy)phenoxy]-3-ethoxypropan-2-ol (11.70 g, 0.0387 mol)® THF (30 mL)
VIR &K T, T, S|IR T 1R, 40-50°C T 2 Befl, BifP L7c, BUSIRAMITKE T, ethyl
iodide (35.6 g, 0.228 mol) Z i1z . == T 1 Il 40-50°CC 2 B[], ¥k L7z, RUNREWE I
JERHE L. 7k(100 mL) Z /2. CHCL:(500 mL)#ifiH L7z, CHCls @4, Ktk K MgSO4 THz
M JUEEME L. 1-benzyloxy-4-(2,3-diethoxypropoxy) benzene (13.8 g, 91.5%)

%137, 1-benzyloxy-4-(2,3-diethoxypropoxy) benzene(11.3 g, 0.034 mol) Z EtOH (250 mD(Z{&
fiig L. 10% Pd/C (3.0 @ &Nz, KFEHA(2kglem?) Z i U, 2 K], SR TIRE 9 Lz, MUSE
A Eim, WIEREME L. CHCl3(500 mL)Z %, 2N-NaOH(100mL) THeist%. R Cretk:
& L7t . CHCL: 8 2 43 H, KV, JBUEIRAE L. 4-(2,3-diethoxypropoxy) phenol(5.40g, 65.8%)
%137, NaOH (0.80 g, 0.02 mol)Z 90% EtOH(50ml)(Zi&fi# L. 4-(2,3-diethoxypropoxy)
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phenol(5.40g, 0.224mol) & 2-Chloroethyl methyl sulfide (2.21 g, 0.02 mol) Z /il 2. 10 Kffl, &
e LTz BOSIRA Y 2 UE S L, 2-NaOH(50mL) & CHCI; (100 mL) % /it x., CHCls J& % 4y Hi,
KVERE, HEK MgSO4 THLME, WUERHNE L. W 278 (bp 176-177°C /1-2mmHg) L |
2-[4-(2,3-diethoxypropoxy) phenoxylethyl methyl sulfide (4.38 g, 69.7%) % & 7= .
2-[4-(2,3-diethoxypropoxy) phenoxylethyl methyl sulfide (3.14 g, 0.01 mol) {Z methyl
prtoluenesulfonate (1.86 g, 0.015 mol) Z 12, 3 H M. =i THi¥E L7z, KSHKIZ ether (100 mL)
ENx, U5 EE L, EtOH-ether THffdn L. 50(4.02 g, 80.3%) % f37=,

mp 105-107°C (EtOH-ether); 'H-H-NMR (DMSO-ds) §: 7.48(2H, d, J=7.8Hz, tosyl H), 7.11(2H,
d, J=7.8Hz, tosyl H), 6.91(4H, s, aromatic H), 4.39(2H, t, J=5.5Hz, STCH:C H>), 3.40-4.05(5H,
m, OCH.CHC H>0), 3.75(2H, t, J=5.5Hz, S*CHs>), 3.52(4H, q, J=7.0Hz, OCH>), 2.97(6H, s,
(CHs)2S%), 2.28(3H, s, tosyl CHs), 1.10(6H, t, J=7.0Hz, OCH2C Hs. Anal Calcd for C24H3607Ss:
C, 57.58; H, 7.25. Found: C, 57.45; H, 7.12.

56 EITET 5 ER

2-Carbamoylethyldimethylsulfonium p-toluenesulfonate (51) D& (ALE)

Methyl 3-methylthiopropionate 33.5 g (0.25 mol) % 25% 7 & =7 /K& (900 mL) (2% .
12 BEff], SRS T L7z, IS % CHCls (500 mL) Tt U, il &2 Atk MK MgSO04
TR, PRI, TR Lo, R WA CHaCle (100 mL) [ZAf# L. methyl p-toluenesulfonate
23.3g(0.125 moD)Z /M x T, 5 A, FEIRIT TR L7z, BUSNKRIZ ether 200 mL)Z Mz, AU
T2 UL 2 % 5 % L. ethanol-ether L ¥ FfEsh L. 50 (36.6 g, 29.3%) & 157~

mp 114-116°C (EtOH-ether); 1H NMR (DMSO-de) &: 10.13(2H, s, NH>), 7.43(2H, d, J=7.8Hz,
tosylHs5), 7.04(2H, d, J=7.8Hz, tosylHse), 3.35(2H, t, J=6.2Hz, S*CHy), 2.82(6H, s, (CHs)2SY),
2.62(2H, t, J=6.2Hz, S*CH2C Hz), 2.22(3H, s, tosyl CHs).

Anal Caled for C12H19NO4S2-1/4H20: C, 55.29; H, 6.66; N, 2.80. Found: C, 55.10; H, 6.61; N,
2.75.

2-(4-Trifluoromethylphenylcarbamoyl)-ethyldimethylsulfonium p-toluenesulfonate (53b) D&
& (B)

prtrifluoromethylaniline 16.1 g (0.10 mol) & triethylamine 15.2 g (0.15 mol)® ether (150 mL)
¥Rk IZ 3-Methylthiopropionyl chloride 13.9 g (0.10 mol)Z 10°CLL F G F#¢. 3 FEf., =R
THHEE LTz, ThER A2 W5 [ L, 187 % 1 N HC1 (50 mL)/K¥#E ., #aF1 NaHCO3 (50 mL) /KA
K. 7K(50 mL) THei, ether Jg % MK MgSO, THzf, T, WIERM L 7o, 8% % CH2Cl: (20
mL) (Z¥Af# L. methyl ptoluenesulfonate 18.3 g (0.10 moD)Z M1z T, 5 HM. =FIRIZTHAEL
720 BUSIEIZ ether (200 mL) 20z, £ U=tk & W5 g L. EtOH-ether X 0 FHi&sh L.
52b(26.8g, 59.6%) & £57-,

mp 164-165°C (EtOH-ether); 1H NMR (DMSO-d¢) &: 10.20(0H, s, NA), 7.80(2H, d,
J=9.0Hz, aromatic H), 7.69(2H, d, J=9.0Hz, aromatic H), 7.46(2H, d, J=7.8Hz, tosyl H),
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7.11(2H, d, J=7.8Hz, tosyl H), 3.54(2H, t, J=6.2Hz, S*CH>), 3.03(2H, t, J=6.2Hz, S*CH2C H>),
2.94(6H, s, (CH3)2S), 2.31(3H, s, tosyl CHs). Anal Caled for C19H22NO4S2Fs: C, 50.77; H, 4.93;
N, 3.12. Found: C, 50.77; H, 4.94; N, 3.21.

2-[4-(3-Methoxy-2-hydroxylpropoxy)-phenylcarbamoyllethyldimethylsulfonium
ptoluenesulfonate (54a) D& ER (C )

prnitrophenol 50 g (0.36 mol) & glycidyl methyl ether 34.8 g (0.40 mol){Z pyridine (3 drops) %
Mz, 6K, 90°CTHi#R L7z, BULKIZ CHCI3(500 mL) & /%, CHClsJE % 2 N NaOH /KA
R LOUKCHeE#, MK MgSOy THZME, TR L. FREEW 4 W)t (bp. 182-185 “C/3-4
mmHg) L . 1-(3-methoxy-2-hydroxypropoxy)-4-nitorobebzene 57.0 g % % 7= .
1-(3-methoxy-2-hydroxypropoxy)-4-nitorobebzene 57.0 g(0.25 mol) % EtOH (250 mL)IZi&fiE L .
10% Pd/C #/nz., =T, KFEHAQkg/lem2) %@ L, 8K, lRE 5 Lz, MISHKZIEE, I8
JE#HE L. 4-(3-methoxy-2-hydroxypropoxy)aniline 47.5g #47-, 3-Methylthiopropionyl
chloride 33.4 g (0.24 mol) % 10°CLLF T, 4-(3-methoxy-2-hydroxypropoxy)aniline 47.5g (0.24
mol) & triethylamine35.8g (0.36 mol)® CH2Cla(350 mI)IZii F#4. SISk % 2 Refi], =R T
B U7, SOSKZ T8 L, I8 % 1IN HC1 (150 mL)/K¥E, fifn NaHCO3 (150 mL), &KW\ T
/K(150 mL) T L7z, CH2Cly J& % 43 L L, 7K MgSO4 CHz, WM L 7=, %% CHCl,
(50 mI)IZ¥Efi# L. methyl ptoluenesulfonate 43.9 g (0.24 moD) %2 C. 5 AM. =|iEIZTH
L7z, KIS ether (500 mL) %=z, & U7cibE 2 W58 L, ethanol-ether kL ¥ f#&
i L. 53a (58.3g, 30%) & 157,

mp 144-146°C (EtOH-ether); NMR (DMSO-de) 8 10.13(1H, s, NH), 7.50(2H, d, J=9.0Hz,
aromatic H), 7.49(2H, d, J=7.8Hz, tosyl H), 7.12(2H, d, J=7.8Hz, tosyl H), 6.89(2H, d, J=9.0Hz,
aromatic H), 3.88(3H, broad, OCH:CH), 3.74(1H, broad, OH), 3.52(2H, t, J=6.2Hz, S*CH>),
3.40(2H, broad, CH:OCHy), 3.27(3H, s, OCHs), 2.93(6H, s, (CH:)2S*), 2.93(2H, t, J=6.2Hz,
S*CH2:CH>), 2.29(3H, s, tosyl CHs). Anal Caled for Co2H31NO7Ss: C, 54.41; H, 6.43; N, 2.88.
Found: C, 54.30; H, 6.39; N, 2.71.

2-[4-(3-Ethoxy-2-hydroxypropoxy)-phenylcarbamoyl]ethyldimethylsulfonium
p-toluenesulfonate (54b) D&k (D %)

prnitrophenol 50.0 g (0.36 mol) & epichlorohydrin 31.5 g (0.34 mol)(Z pyridine (3 drops) %
Z. 6, 90 CTHIE LIz, MINRAEM% acetone (200 mI)IZIFME L, 5 N KOH(150 mL)7k
WAz, BOSR%E 2 B, RIBIC TR L2, ROSIRZBITEENE L, 7% % % CHCI; (500
mL) CHiH U, iR & Bk MgSO, THzf, T, BUERAME L7z, 155728 %% EtOH (300
mI)IZVEAR L, HoSO4 (4 drops) & N2, ISR % 6 i), BRE L7, DOUGHK 2 JlERAHE L, 758
Y% 7Kk (200 mI)IZ# AR, CHCls (500 mL) CHlt L7z, flitHiRZk¥E L. K MgSO, THIMR,
DE o . WOE R M L 2. W & W E K (180-181 C /2-3 mmHg L
1-(3-ethoxy-2-hydroxypropoxy)-4-nitorobebzene 58.9g % 157-,
1-(3-ethoxy-2-hydroxypropoxy)-4-nitorobebzene 58.9g (0.24 mol) % EtOH (250 mL)IZ&f#E L .
10% Pd/C #/M%x., R T, KFEFTAQkg/em2)ZiE L, 8FEH, IRE 5 Lim, MIGHKZIEE, I8
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JE#EAE L. 4-(3-ethoxy-2-hydroxypropoxy)aniline 47.6g % 157=, 3-methylthiopropionyl chloride
32.0 g (0.23 mol) % 10CLAF T, 4-(3-ethoxy-2-hydroxypropoxy)aniline 47.6g(0.23 mol) &
triethylamine 34.8 g (0.35 mol) @ CH32Cl2(350 mI)IZ{i Fik. SIS % 3 Refi], =R THEE
L7z, BOGIRZ i L, I 2 1N HC1 (150 mL)/K ik, fafn NaHCO3 (150 mL), ¥\ Tk (150
mL) T L7z, CHoCle BZ /7 HL L, MK MgSO, T, JEIE M L=, %% CH:Cl: (50
mL)IZ¥&fi# L. methyl ptoluenesulfonate 42.1 g (0.23 mo) 12 C, 5 H., FEIRIZTHHEL
720 BORIZ ether (200 mL) & Nz, A U7z iy 2 W51 i L. EtOH-ether &L U FRfbah L.
53b(63.4g,37.4%) & 1537,

mp 70-72°C (EtOH-ether); NMR (DMSO-d¢) & 10.13(1H, s, NA), 7.51(2H, d, J=9.0Hz,
aromatic H), 7.50(2H, d, J=7.8Hz,tosyl H), 7.16(2H, d, J=7.8Hz, tosyl H), 6.89(2H, d, J=9.0Hz,
aromatic H), 4.43(1H, broad, OH), 3.88(3H, broad, OCH:CH), 3.52(2H, t, J=6.2Hz, S*CH>),
3.46(2H, broad, CH-OEt), 3.43(2H, q, J=7.0Hz, OC HzCH3), 2.93(6H, s, (C H3)2S*), 2.93(2H, t,
J=6.2Hz, S*CH2CH>), 2.28(3H, s, tosyl CHs), 1.10 (3H, t, J=7.0Hz, OCH2CH5). Anal Calcd for
C23H3sNO-Ss: C, 55.29; H, 6.66; N, 2.80. Found: C, 55.10; H, 6.61; N, 2.75.

2-[4-(2,3-Dimethoxypropoxy)-phenylcarbamoyllethyldimethylsulfonium  p-toluenesulfonate
(55a) DAL (E¥R)

4-(2-hydroxy-3-methoxypropoxy)nitrobenzene 45.4g(0.20 mol) ® %7k DMF(100 mL)¥A#Z 1
NaH 5.5 g (0.23 moD) Z I 2. RUSIEIR A 2 W], =R THiFE L. methyl iodide 28.4g (0.20 mol)
EINZ T, 12 K, SR TR L, SRS & BIERME L72%. ether (200 mL) %N x .
ether g4 7B L, KIEHEK MgSO, TR, UL LTz, BEME T VW ITND T L7 a~
MZ T, EBEIEE ; CHCls-ether(4:1) THHELL . 4-(2,3-dimethoxypropoxy)nitrobenzene 34.0g
%1377, 4-(2,3-dimethoxypropoxy) nitrobenzene 34.0g (0.14 mol) 2 EtOH (100 mL)IZ¥Af#E L .
10% Pd/C (1.0g) Z N .. =iE F. KFEH 2 (2kg/lem2 &1 U, 8 BEf, R & 9 L7z, FUGR & 1818
JOE B AE L . 4-(2,3-dimethoxypropoxy)aniline 28.0g % 15 7= ., 3-methylthiopropionyl
chloride18.4g (0.13 mol)% 10°CLA F T, 4-(2,3-dimethoxypropoxy)aniline 28.0g(0.13 mol) &
triethylamine 16.2g (0.16 mol) ® CH:Clx(150 mL)IZi F#. SRz 3 B, =R TiR#e
L7z, RO A I8 L, I8 % 1IN HCL (150 mL)7K#E#R . 881 NaHCO3(150 mL), ¥\ T7k(150
mL) Gy L7z, CHeCle BZ yHL L, MK MgSO4 THEME, JUEIME L7z, W% CH2Cl: (50
mD) 2% L . methyl ptoluenesulfonate24.2 g (0.13 moD) Z 12 C.5 HH., iR THE LT,
BOGIEIZ ether (500 mL) & 1z, 4 U7tk 2 W% 5108 L, ethanol-ether X V) Fifish L, 54a
(33.2g, 33.2%) & 157=,

mp 88-90°C (EtOH-ether); NMR (DMSO-d6) §: 10.16(1H, s, NA), 7.51(2H, d, J=9.0Hz,
aromatic H), 7.50(2H, d, J=7.8Hz, tosyl H), 7.12(2H, d, J=7.8Hz, tosyl H), 6.90(2H, d, J=9.0Hz,
aromatic H), 3.96(2H, broad, OCH;CH), 3.52(2H, t, J=6.4Hz, S*CH), 3.48(2H, broad,
CH:OCHs), 3.47(1H, m, OCH:CH), 3.36(3H, s, OCHs), 3.27(3H, s, OCHs), 2.93(6H, s,
(CHs)2S%), 2.93(2H, t, J=6.4Hz, S*CH:CH>), 2.28(3H, s, tosyl CHs).

Anal Caled for Ce3H3sNO7So: C, 55.29; H, 6.66, N, 2.80. Found: C, 55.15, H, 6.51, N, 2.75.
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2-[4-(3-Ethoxy-2-acetoxypropoxy)-phenylcarbamoyllethyldimethylsulfonium
p-toluenesulfonate (56a) DA (F %)
2-[4-(3-ethoxy-2-hydroxypropoxy)phenylcarbamoyllethyl methyl sulfide30.0g (0.10 mol) &
pyridine (0.13 mol) @ benzene ¥&#Z(300 mL){Z Acetyl chloride 8.27g (0.10 mol) % 10°CLA F T
T L. ROGIKRA 3 e, S|IRIC TR L7z, OGN ZTERE L, I8 % 3 N HCl /K¥#E#R(50 mL)
TUerg L, MK MgSO, TR, BUERME Lo, KM EZ TV W5 Vs a~ M THRE L2,
petroleum ether-ether T F ff & L . 4-(2-acetoxy-3-ethoxypropoxyphenyl)carbamoylethyl
methyl sulfide 26.0g %537~ VA C, 4-(2-acetoxy-3-ethoxypropoxyphenyl)carbamoylethyl
methyl sulfide 26.0g(0.07 mol) & methyl ptoluenesulfonate 54.0 g (0.29 mol)% 5 HFH, =
A T Lz, RISHKIZ ether (200 mL) &N %, £ U=k Bt % W 5181 L, EtOH-ether X
D FfseL L. 56c(23.0 g, 58.1%) % %7=,

mp 89-91°C (EtOH-ether); NMR (DMSO-de) &: 10.13(1H, s, NA), 7.52(2H, d, J=9.0Hz,
aromatic H), 7.51(2H, d, J=7.8Hz, tosyl H), 7.12(2H, d, J=7.8Hz, tosyl H), 6.91(2H, d, J=9.0Hz,
aromatic H), 5.18(1H, m, OCH:CH), 4.08(2H, broad, OCH:CH), 3.59(2H, broad, CH-0),
3.52(2H, d, J=6.4Hz, S*CH>), 3.45(2H, q, J=7.1Hz, OC H>CHs), 2.94(6H, s, (CHs)2S*), 2.92(2H,
t, J=6.4Hz, S*CH.CH- ), 2.28(3H, s, tosyl CHs), 2.03(3H, s, COCHs), 1.02(3H, t, J=7.1Hz,
OCH:CH3). Anal Caled for C25H35NOsSq: C, 55.43; H, 6.51; N.2.59. Found: C, 55.23; H, 6.61; N,
2.35.

ItE¥ (52, 53a, c-m) 1L BiE, (L&YW (Bdc-e) 1% CiL, (LAY (B4) XD L. (LAWY (Bba) I
E ik, (&% (B6b, ¢) 1T FiEIZHt-» TEK LIz, LFICSALEMOT —% 2R Lz,

2-(Cyclohexylcarbamoyl)ethyldimethylsulfonium prtoluenesulfonate (52)

mp 187-188°C (EtOH-ether). 'H-NMR (DMSO-ds) &: 8.60(1H, s, NH), 7.48(2H, J=7.8Hz, tosyl
H), 7.10(2H, d, J=7.8Hz, tosyl H), 3.42(2H, t, J=6.2Hz, S*CHs), 2.88(6H, s, (CH3)2S%),
2.67(2H, t, J=6.2Hz, STCH2CH>), 2.29(3H, s, tosyl CHs), 0.84~1.80(11H, m, cyclohexyl H).
Anal Caled for C1sH29NO4So: C, 55.79; H, 7.54; N, 3.61. Foound: C, 55.49; H, 7.38; N, 3.70.

2-(Phenylcarbamoyl)ethyldimethylsulfonium prtoluenesulfonate (53a)

mp 144-146°C (EtOH-ether). 'H-NMR (DMSO-de) 8:10.12(1H, s, NAH), 6.90~7.80(5H, m,
aromatic H), 7.52(2H, d, J=7.8Hz, tosyl H), 7.12(2H, d, J=7.8Hz, tosyl H), 3.57(2H, t, J=6.2Hz,
S*CH2), 2.98(6H, s, (CH3)2SY), 2.95(2H, t, J=6.2Hz, S*CH2CHz), 2.31(3H, s, tosyl CHs).

Anal Caled for C1sH23N04S2: C, 56.67; H, 6.08; N. 3.67. Found: C, 56.55; H, 6.05; N, 3.52.

2-[(4-Methylcarbonyl)phenylcarbamoyllethyldimethylsulfonium p-toluenesulfonate (53c)

mp 149.5-150.5°C (EtOH-ether). 'H-NMR (DMSO-de) &: 10.02(1H, s, NAH), 7.96(2H, d,
J=9.0Hz, aromatic H), 7.73(2H, d, J=9.0Hz, aromatic H), 7.51(2H, d, J=7.8Hz, tosyl H),
7.12(2H, d, J=7.8Hz, tosyl H), 3.55(2H, t, J=6.2Hz, S*CH2), 3.03(2H, t, J=6.2Hz, S*CH,C H>),
2.95(6H, s, (CHz)2S*), 2.53(3H, s, COCHz), 2.28(3H, s, tosyl CHs).
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mp 149.5-150.5°C (ethanol-ether). Anal Caled for C20HasNO5Ss: C, 56.72; H, 5.95; N,
3.31. Found: C, 56.82; H, 5.98; N, 3.30.

2-[(4-Chloro)phenylcarbamoyllethyldimethylsulfonium p-toluenesulfonate (53d)
mp155-156°C(EtOH-ether). 'H-NMR (DMSO-de) 8:10.41(1H, s, NH), 7.63(2H, d, J=9.0Hz,
aromatic H), 7.50(2H, d, J=7.8Hz, tosyl H), 7.38(2H, d, J=9.0Hz, aromatic H), 7.11(2H, d,
J=7.8Hz, tosyl H), 3.53(2H, t, J=6.2Hz, S*CH>), 2.97(2H, t, J=6.2Hz, S*CH;C ), 2.93(6H, s,
(CH3)2S%), 2.28(3H, s, tosyl CHs). Anal Caled for C1sH22CINO4S2: C, 51.98; H, 5.33; N,

3.37. Found: C, 51.86; H, 5.34; N, 3.27.

2-[(4-Fluoro)phenylcarbamoyllethyldimethylsulfonium p-toluenesulfonate (53e)
mp122-123°C(EtOH-ether). tH-NMR (DMSO-de) 6:10.32(1H, s, NAH), 7.59(2H, m, aromatic H),
7.50(2H, d, J=7.8Hz, tosyl H), 7.20(2H, m, aromatic H), 7.12(2H, d, J=7.8Hz, tosyl H), 3.53(2H,
t, J=6.4Hz, S*CHy), 2.95(2H, t, J=6.4Hz, S*CH:CH>), 2.93(6H, s, (CH3)2S"), 2.28(3H, s, tosyl
CHS3. Anal Calcd for CisH22FNO4So: C, 54.12; H, 5.55; N, 3.51. Found: C, 54.19; H, 5.51; N,
3.63.

2-[(4-Carboxymethyl)phenylcarbamoyllethyldimethylsulfonium p-toluenesulfonate (53f)

oil. 'H-NMR (DMSO-de) &: 10.22(1H, s, NA), 9.10(1H, s, COOH), 7.51(2H, m, aromatic H),
7.50(2H, d, J=7.8Hz, tosyl H), 7.20(2H, m, aromatic H), 7.12(2H, d, J=7.8Hz, tosyl H), 3.47(2H,
s, CH2COOH), 3.51(2H, t, J=6.4Hz, S*CHz), 2.94(2H, t, J=6.4Hz, S*CH:CH,), 2.93(6H, s,
(CH3)2S%), 2.29(3H, s, tosyl CHs). AnalCaled for CaoH2sNOeSs: C, 54.65; H, 5.73; N, 3.109.
Found: C, 54.53; H, 5.68:N, 3.05.

2-[(4-Methyl)phenylcarbamoyllethyldimethylsulfonium p-toluenesulfonate (53g)
mp169-170°C(EtOH-ether). 'H-NMR (DMSO-de) 8:10.10(1H, s, NH), 7.49(2H, d, J=8.1Hz,
aromatic H), 7.47(2H, d, J=7.8Hz, tosyl H), 7.12(2H, d, J=8.1Hz, aromatic H), 7.11(2H, d,
J=7.8Hz, tosyl H), 3.52(2H, t, J=6.2Hz, S*CHJ), 2.93(2H, t, J=6.2Hz, S*CH:C ), 2.93(6H, s,
(CHs)2SY, 2.28(3H, s, CHs), 2.25(3H, s, tosyl CHs). Anal Caled for C19Ha5NO4Se: C, 57.70; H,
6.37; N, 3.54. Found: C, 57.69; H, 6.47; N, 3.60.

2-[(4-Methoxyl)phenylcarbamoyl]ethyldimethylsulfonium p-toluenesulfonate (53h)
mp119-123°C(EtOH-ether). 'H-NMR (DMSO-d¢) 8:10.13(1H, s, NH), 7.54(2H, d, J=9.0Hz,
aromatic H), 7.49(2H, d, J=7.8Hz, tosyl H), 7.12(2H, d, J=7.8Hz,tosyl H), 6.89(2H,d,J=9.0Hz,
aromatic H), 3.71(3H, s, OCHs), 3.52(2H, t, J=6.4Hz, S*CH>), 2.93(6H, s, (CH>5)2S*), 2.90(2H,
t,J=6.4Hz, S*CH2C Hy), 2.28(3H, s, tosyl CH5). Anal Calcd for C19H25NO5S2: C, 55.45;H, 6.12;N,
3.40. Found: C, 55.35; H, 6.10; N, 3.35.
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2-[(4-Hydroxy)phenylcarbamoyllethyldimethylsulfoniump-toluenesulfonate (53i)
mp178-180°C(EtOH-ether). tH-NMR (DMSO-de) 8:10.03(1H, s, NA), 9.28(1H, s, O H), 7.48(2H,
d, J=7.8Hz, tosyl H), 7.35(2H, d, J=9.0Hz, aromatic H), 7.10(2H, d, J=7.8Hz, tosyl H), 6.70(2H,
d, J=9.0Hz, aromatic H), 3.50(2H, t, J=6.4Hz, S*CH), 2.95(2H, t, J=6.4Hz, S*CH:CH>),
2.92(6H, s, (CH5)2S"), 2.28(3H, s, tosyl CHs). Anal Calced for C1sH23sNO5Ss: C, 54.39; H, 5.83;N,
3.52. Found: C, 54.09; H, 6.01; N, 3.58.

2-[(4-Propoxy)phenylcarbamoyllethyldimethylsulfoniump-toluenesulfonate (53;)
mp149-150°C(EtOH-ether). H-NMR (DMSO-de¢) 8:10.10(1H, s, NH), 7.49(2H, d, J=9.0Hz,
aromatic H), 7.48(2H, d, J=7.8Hz, tosyl H), 7.11(2H, d,J=7.8Hz, tosyl H), 6.87(2H, d, J=9.0Hz,
aromatic H), 3.88(2H, t, J=6.4Hz, OC H:CH:CHs), 3.52(2H, t, J=6.4Hz, S*CH>), 2.93(6H, s,
(CHs)2S%), 2.91(2H, t, J=6.4Hz, S*CH2C Ho), 2.28(3H, s, tosyl CHs), 1.66(2H, m, OCH2C H:CHs),
0.96(3H, t, J=7.0HZ,OCH2CH2CIfg). Anal Caled for C21H290NO5S92: C, 57.38; H, 6.65; H, 3.19.
Found: C, 57.18; H, 6.86; N, 3.09.

2-[(4-(2,3-Dihydroxypropoxy)phenylcarbamoyllethyldimethylsulfonium p-toluenesulfonate
(53k)

oil. 'H-NMR (DMSO-ds) &:10.05(1H, s, NH), 7.532H, d, J=9.0Hz, aromatic H)
7.50(2H, d, J=7.8Hz, tosyl H), 7.12(2H, d, J=7.8Hz, tosyl H), 6.90(2H, d, J=9.0Hz, aromatic H),
4.96(1H, broad, OH), 4.69(1H, broad, O H), 3.90(8H, broad, OCH:CH), 3.52(2H,t, J=6.4Hz,
S*CHy), 3.45(2H, broad, CH:0), 2.93(6H, s,(CH3)2S*), 2.93(2H, t, J=6.2Hz, S*CH:CHy),
2.28(3H, s, tosyl CHs). Anal Caled for Ca1H2oNO7Sge: C, 53.49; H, 6.20; N, 2.97. Found: C.
53.28; H, 6.13; N, 2.80.

2-[4-(3-Hydroxypropoxyp)phenylcarbamoyllethyldimethylsulfonium p-toluenesulfonate (531)
oil. TH-NMR (DMSO-d¢) 8:10.11(1H, s, NA), 7.50(2H, d, J=9.0Hz, aromatic H) 7.49(2H, d,
J=7.8Hz, tosyl H), 7.11(2H, d, J=7.8Hz,tosyl H), 6.89(2H, d, J=9.0Hz, aromatic H), 3.98(2H, t,
J=6.4Hz, OCH>CH2CH:0H), 3.72(1H,broad,0H), 3.54(2H,t, J=6.4Hz, OCH2CH>CH.0H),
3.52(2H, t, J=6.2Hz, S*CHb), 2.93(6H, s, (CHb)2S*), 2.91(2H, t, J=6.2Hz, S*CH:CH>), 2.28(3H,
s, tosylCHz), 1.83(2H, t, J=6.4Hz, OCH2CH2C H2OH). Anal Calcd for C21H290NOgSs: C, 55.36; H,
6.42; N, 3.07. Found: C, 55.27; H, 6.35; N, 2.99.

2-[4-(2-Hydroxypropoxy)phenylcarbamoyl]lethyldimethylsulfoniump-toluenesulfonate (53m)
oil, TH-NMR (DMSO-de) 6:10.11(1H, s, NAH), 7.49(2H, d, J=9.0Hz, aromatic H) 7.46(2H, d,
J=7.8Hz, tosyl H), 7.11(2H, d,J=7.8Hz,tosyl H), 6.89(2H, d, J=9.0Hz, aromatic H), 3.78(3H,
broad, OCH>CH), 3.70(1H, broad, OH), 3.52(2H, t, J=6.2Hz, S*CH2)2.93(6H, s, (CHj)2S"),
2.912H, t, J=6.2Hz, S*CH2CH:), 2.28(3H, s, tosyl CHs), 1.14(3H, t, J=5.9Hz,
OCH2:CH(OH)CH5). Anal Caled for Ca1H2sNOgSs: C, 55.36; H, 6.42; N, 3.07. Found: C, 55.23;
H, 6.54; N, 3.01.
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2-[4-(2-hydroxy-3-propoxy-propoxy)phenylcarbamoyllethyldimethylsulfoniump-toluenesulfon
ate (54c)

oil, 'TH-NMR (DMSO-de) 8:10.15(1H, s, NH), 7.51(2H, d, J=9.0Hz, aromatic H) 7.50(2H, d,
J=7.8Hz, tosyl H), 7.12(2H, d, J=7.8Hz,tosyl H), 6.89(2H, d, J=9.0Hz, aromatic H), 5.06(1H,
broad, O H), 3.89(3H, broad, OC H:CH), 3.52(2H, t, J=6.4Hz, S*CH>), 3.40(2H, broad, C H2OPr),
3.36(2H, t, J=6.8Hz, OC H.CH2CH3), 2.93(6H, s, (CH3)2S"), 2.93(2H, t, J=6.4Hz, S*CH2CH>),
2.28(3H, s, tosyl CHs), 1.50(2H, m, OCH:C H:CHs), 0.85(3H, t, J=6.8Hz, OCH>CH:C H5).
Anal Caled for Co4H35NO7S2: C, 56.12; H, 6.87; N, 2.73. Found: C, 55.92; H, 6.78; N, 2.53.

2-[4-(3-Butoxy-2-hydroxypropoxy)phenylcarbamoyllethyldimethylsulfonium p-toluenesulfona
te (54d)

oil, TH-NMR (DMSO-de) 6:10.14(1H, s, NAH), 7.50(2H, d, J=9.0Hz, aromatic A) 7.49(2H, d,
J=7.8Hz, tosyl H), 7.11(2H, d, J=7.8Hz,tosyl H), 6.89(2H, d, J=9.0Hz, aromatic H), 5.10(1H,
broad, OH), 3.52(2H, t, J=6.4Hz, S*CHs), 3.42(2H, broad, CH:OBu), 3.38(2H,t, J=6.6Hz,
OCH>CH2CH:CH3), 2.93(6H, s, (CH3)2S%), 2.93(2H, t, J=6.4Hz, St*CH2C H>), 2.28(3H, s, tosyl
CHs), 1.00~1.70(4H, m, OCH:CH>CH.CHs), 0.86(3H, t, J=6.6Hz, OCH2CH2CH2CHs). Anal
Caled for C25H37NO7Ss: C, 56.90; H, 7.07; N, 2.65. Found: C, 56.77; H, 6.99; N, 2.57.

2-[4-(8-Cycrohexyl-2-hydroxypropoxy)phenylcarbamoyl]lethyldimethylsulfonium p-toluenesulf
onate (54e)

oil, 'H-NMR (DMSO-d¢) &:10.12(1H, s, NH), 7.502H, d, J=9.0Hz, aromatic FH)
7.49(2H, d, J=7.8Hz, tosyl H), 7.11(2H, d, J=7.8Hz,tosyl H), 6.89(2H, d, J=9.0Hz, aromatic H),
3.96(1H, broad,0 AH), 3.88(3H, broad, OC H.CH), 3.52(2H, t, J=6.4Hz, S*C Hb), 3.49(2H, broad,
CH>0CgH11), 3.26(1H, m, OCH(CHy)5), 2.93(6H, s, (CH3)2SY), 2.93(2H, t, J=6.4Hz, S*CH:C Hb),
2.29(3H, s, tosyl CHz), 0.9~2.0(10H, m, OCH(CH>)5). Anal Caled for C27H3oNO7Ss: C. 58.57; H,
7.10; N, 2.53. Found: C, 58.46, H, 7.05; N, 2.47.

2-[4-(2-Phenoxy-3-hydroxypropoxy)phenylcarbamoyl]ethyldimethylsulfonium p-toluenesulfon
ate (54f)

oil, TH-NMR (DMSO-de) 6:10.12(1H, s, NA), 7.50(2H, d, J=9.0Hz, aromatic H), 7.49(2H, d,
J=7.8Hz, tosyl H), 7.112H, d, J=7.8Hztosyl H), 6.91(2H, d, J=9.0Hz, aromatic H),
6.80~7.40(5H, m, aromatic H), 5.40(1H, broad, O H), 4.04(5H, broad, OC H>CHC H>0), 3.52(2H,
t, J=6.4Hz, S*CHy), 2.93(2H, t, J=6.4Hz, S*CH:CHo), 2.93(6H, s, (CH3)2S"), 2.28(3H, s, tosyl
CH>). Anal Caled for C27H3sNO7Ss: C, 59.21; H, 6.07; N, 2.56. Found: C, 58.93; H, 6.15;N, 2.52.
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2-[4-(2,3-Dimethoxypropoxy)phenylcarbamoyllethyldimethylsulfoniump-toluenesulfonate
(55a)

mp88-90°C(EtOH-ether). 'H-NMR (DMSO-de) &: 10.16(1H, s, NH), 7.51(2H, d, J=9.0Hz,
aromatic H), 7.50(2H, d, J=7.8Hz, tosyl H), 7.12(2H, d, J=7.8Hz, tosyl H), 6.90(2H, d, J=9.0Hz,
aromatic H), 3.96(2H, broad, OCH.CH), 3.52(2H, t, J=6.4Hz, S*CHs), 3.48(2H, broad,
CH:OCHs), 3.47(1H, m, OCH:CH), 3.36(3H, s, OCHs), 3.27(3H, s, OC Hs), 2.93(2H, t, J=6.4Hz,
S*CH2:CH-), 2.93(6H, s, (CH>3)2S%), 2.28(3H, s, tosyl CHs).Anal. Caled for Ca3H3sNO7S2: C,
55.29; H, 6.66; N, 2.80. Found: C, 55.15; H, 6.51; N, 2.75.

2-[4-(2,3-Ethoxypropoxy)phenylcarbamoyllethyldimethylsulfonium p-toluenesulfonate (55b)
mp107-108°C(EtOH-ether). TH-NMR (DMSO-d¢) &: 9.17(1H, s, NAH), 7.84(1H, m, aromatic H),
7.50(2H, d, J=7.8Hz, tosyl H), 7.12(2H, d, J=7.8Hz,tosyl H), 6.80~7.20(3H, m, aromatic H),
5.28(1H, m, OCH:CH), 4.18(2H, broad, OCH:CH), 3.57(2H, broad, CH:OEt), 3.50(2H, t,
J=6.4Hz, S*CH>), 3.46(2H, q, J=7.0Hz, OC H>CH3), 3.02(2H, t, J=6.4Hz, S*CH:C H>) 2.94(6H, s,
(CH5)»S"), 2.28(3H, s, tosyl CHs), 2.04(3H, s, COCH>), 1.10(3H, t, J=7.0Hz, OCH2C H>).
Anal Caled for: Co5H37NO7S2: C, 56.90; H, 7.07; N, 2.65. Found: C, 56.99; H, 7.18; N, 2.80.

2-[2-(2-Acetoxy-3-Ethoxypropoxy)phenylcarbamoyllethyldimethylsulfoniump-toluenesulfona
te (56b)

oil, TH-NMR (DMSO-d¢) §: 9.17(1H, s, NA), 7.84(1H, m, aromatic H), 7.50(2H, d, J=7.8Hz,
tosyl H), 7.12(2H, d, J=7.8Hz,tosyl H), 6.80~7.20(3H, m, aromatic H), 5.28(1H, m, OCH:CH),
4.18(2H, broad, OCH:-CH), 3.57(2H, broad, CH:0OEt), 3.50(2H, t, J=6.4Hz, S*CHz), 3.46(2H,
q, J=7.0Hz, OCH.CH3), 3.02(2H, t, J=6.4Hz, S*CH2CHs) 2.94(6H, s, (CH3)2S"), 2.28(3H, s,
tosyl CHz), 2.04(38H, s, COCH3), 1.10(3H, t, J=7.0Hz, OCH2CHs). Anal Calcd for
C25H35NO0sSe: C, 55.43; H, 6.51; N, 2.59. Found: C, 55.29; H, 6.43; N, 2.53.

2-[3-(2-Acetoxy-3-ethoxypropoxy)phenylcarbamoyllethyldimethylsulfoniump-toluenesulfonat
e (56¢)

oil, TH-NMR (DMSO-de) &: 10.24(1H, s, NA), 7.49(2H, d, J=7.8Hz, tosyl H), 7.11(2H, d,
J=7.8Hz, tosyl H), 7.0~7.35(3H, m, aromatic H), 6.50~6.80(1H, m, aromatic H),
5.18(1H, m, OCH:CH), 4.07(2H, broad, OCH;CH), 3.57(2H, broad, CH:0), 3.52(2H, t,
J=6.4Hz,S*CH,), 3.45(2H, q, J=6.8Hz, OCH:CHj3), 2.93(2H, t, J=6.4Hz, S*CH:CH>),
2.93(6H, s, (CH3):S*), 2.28(3H, s, tosyl CHs), 2.03(3H, s, COCH,), 1.10(3H, t, J=6.8Hz,
OCH:CH3). Anal Caled for C25H3sNOsSs: C, 55.43; H, 6.51; N, 2.59. Found: C, 55.31; H, 6.45;N,
2.54.C
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