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ABSTRACT. Substituent eflects of benzyl substrates for the reaction of substituted benzyl(Z)
.arenesulfonate (X) with dimethylanilies in(Y) acetone at 35°C were studied.

The interactions between Z and Y disappeared when changed from electron withdrawing group to

-releasing group in benzyl substrates.

The disappearance of interactions between Z and Y infers

.change of mechanism from Sx2 to Sy1 in substituent Z.
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Ziﬁﬁﬁﬂﬁ A% 28 R3E-E Wako 9] —
Silver aremulfornate 2 o 28 2.9 AEe FH
g o4 V=2 HELHE FHET GAZE
& 8 Ak oA ARSI g E KA
t}3 ol EE GA el FEardig
ol 1 ER BEY & AEsz gRkodR
& et SHE RN HWET ¥ 50cm
2 widmer F5%& NN FHIEES ] FEE
RS Hil dele, JazzIYRE
%% 2% G2 st B (EmIgich
ol K%k IR &= Hitachi EPI-2G Infrared
Grating Spectrophotometer NMR = Varian A—
60 Spectrometer, GC = Yanakimoto Gas Chro-
matography GCG—55 Ble| o, BHRMAFML = Yar
nakimote MY—7, Electronic Conductivity Out
Fit 24 fiEstsict,

2. BZHEe &K%

FHEAAN Afte vhed BES AAJA &
KIG o ERY & TiElEe ¥ TRGT
B Sy Hikon BRI F ohEdAls KIE
o EEssict(Fig. 1),
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Fig.1, Over-all scheme of the preparation.

AAER 1XFH 5g(0.026 M)& HiEEH
e mbeE (Ag:0) 3.5g(0. 014 M) 2 Hel, 50
°Coj A 2R #ipstdel. BR Biuils
A BIE FETAA Bxed Qe
of doizith 99 % AHERA FHELI K
87 90 % ¢ i siver P-methylbenzenesuli-
onate & A3t}

Anal. Caled. for CH:SO:Ag : C, 30.13: b,
2.53; S, 11.48. Found:C, 30.11; H, 2.44;
S, 11.30.

2.1. 2. Silver p—ChlereE;emze::c:.ulfonate

p-Chlorcbenzenesulforyl Chloride. &7,
o) wef CISOH 350g(3M)& ¥ F3r
&30 et Gl 112g(1 M) & Pt
BE 20~25°CE 471354 2EAHE =
B 38R Heimulnh, A Mol Mg
ohAl 2 BER) B %H Fhsre 1kge] kKol
AR Fol BME WHIY Az3dey

B/ 70 % (148g) o) vt Ligroin 28 Hefd
3}@ m. p 53°C(lit. 53°C)2) A& it
p-Chlerobenzenesulfonic Acid. 5RF -
Chlorobenzenesulfonyl chloride 31g & AtEohA
EZ(150cc oM E, 70ccE)olA 28:E Bl
A MEETOl F& Mk BEsle €

i ;'CE

Tae] #ERS Aded WkiBg oF 93 %(28g),
m. p 67 °Clit. 67 °C) 4l =}
Silver p-Chlorohenzenesalionate. &H S
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p-Chlorobenzenesulfonic acid .2 %8 p-MeCs-
- HSOAg 8] BUE8ES & Hkez p-ClCs
H4503Ag EH8EY 7:]'

213 #= it

CeHsS0:Ag, m-NOCeH,SO:Ag %2 $194 722
ko E HEgse SETEE BB SR
FRGAT. 47 HERE 9% 9 duRg=z
Aol Az W2 4E 4 ks p-Cl
B 9 m-NO-#¢] TERHSH HRCAH s 8
aipiic s

2.2. & 3 5EB#Benzyl Arenesulfonate

2.2.1. Benzyi Arenenesulfonate

G W A4 R H%ﬂ 13 Kl
AlA Bt o BEFHER HRE HEs
HgEstsidt

2. 2. 2. p~-Nitrobenzy!l m—Nitrobenzenesulfo-
nate

m-UEZA SEAR 17.05g(0. 055 M)-&
ERIAENEDZ 300 mloll FHAA s
A p-nitrobenzyl bromide 10. 8 g(0. 05 )2} o}
AEVEDEE 80ml & Hinstdch RiEo) B
th=el AgBré o] &= ¥ AlE 50
~60°C 2 22/f] Hpaich. ERoE KEH
of etz ERS W@Eeh RSl Aok
Aol 224 i FRE BEIND &
éh 13g(81 %)o] dojA .z w0z 2IL¢a
24 BiEastd mp 109~110°Ce] AAL
4 e

Anal. Caled. for CisHoNOS: C,  46.16;
H, 2.98; N, 828; S, 9.48. Found : C, 46.23;
H, 277; N, 812; S, 9.34.

p-Nitrobenzyl Benzenesulfonate. [R—3t4
oz CHsSO:Ag 52(0.0198 M) Ak oA
EYEY 300 m/ o ¥ p-NOC;H,CH:Br 3,99
g(0.0185 M) 2] oM EHEZ LA EH SR
St TH(S0°C 24REHIEH). KWHEE 4.32(80%)
< dEz2z BEHGsY WEHREeERES (mp
90~91°C)& At

Anal. Caled. for CsH;;NO:sS: C, 53.24; H,

3.78 N, 4.78; S, 10.93; Found : C, 58.08;
H, 3.63; N, 4. 638; S, 10.76.

p-Nitrobenzyl p-Chlorobenzenesulfoznate.
pCICH,S0:Ag 6.0g(0. 0 M)2] &K oM EY
E (300 mH 2} p-NOCH,CH,Br 4.1 gl0. 019 M}
o fEK SHEVER (G0me] LHozRy
e HHELR FEIIH(50°C 4ni#e).
ol Bl 24| A FiER WEBE 5g(ek 73%)9) &
RS 2t (m. p 130~131°C).

Anal, Caled. for CigHoNOsSCI: C, 47.64;
H, 3.08; N, 4.27; $,9.78. Found: C, 47.
48; H, 2.97: N, 4.47; S, 9.66.

p-Methyl Benzyl Benzenesulfonate. CgHs
S0:Ag 12g(0. 0453 M)9) #K M EVER
(500 mi) €49 p-MeC;H,CH:Br 7.95g(0. 043
M) (n-Aetoz XFEH BHEKT m.p 35°CY
)9 fEk oM EVEZD(100m) FRZY-H
Ze oz ARsIAY #Eigad wiEs st
7 %EsE dgles =eojobolizm HiEh
Eata s, BB E 10g(89%), ¢ #A& K
LESEZ BES BEY & gt G.C2A
B— molad #AYE & AXh

2. 8. N-Benzyl N, N-Dimethylarilinum To~
gylate 2| &5

Benzyl tosylate 1.5 g(0. 0057 M) & K opAl
Eof] L3 iFHel r—lvﬂ%fﬂ-‘éa 0. 69 g(0. 0057
M)y2 Qx 248 BH G opES HE
Tl A ZEiEERE AT *ﬁ%&ﬂa"l doizich ¢] #F
Se dElz 30wl 2 38 A KBE 2g
(oF 91 %)% X i-prOH 24 FHiRs e
(m.p 164~165°C). IR(mujol): 1600, 1355,

1200, 1050, 835, 740, 710 ¥ 690cm™’. NMR
(D:0) : 6=7~8(m,ph.) 5.0(5, —CH—), 3.7
0o
80
60} .
o |
20} V

O40 30 20 18 16 14 12 10 8 & &
Wave number cm-i (x102)

Fig. 2 IR spectrum of benzyl N, N-dimethylaniliniuvar
p-tosylate(in nujol).
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(S, —CH,), 2 3(S, —CHa).

Anel. Caled. for CopoHasNO,S: C, 68.90; H,
6.57; N, 3.65; 5,836 Found: C, 6895:
H, 6.46; N, 3.45; S, 858
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Fig.3. NMR spectrum of benzyl N, N-dimethyl-
anilinium p-tosylate/ TMS external in D,0).
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Fig. 4. Calibration graph of concentration vs. con-
ductance for benzyl N, N-dimethylanilinium
tosylate in acetone at 35°C.
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Menschutkin FE%S] @BEEzEE Hammett
o} Wax @ zlel 2 4#A ek ol
SAYERE Jd& BREDRE o 3 HIE
LArSR & sty @RS £5A #ch o F
ge AR Sy2 wrel oA REEHHS
LS fsts RAolvh, AW A Hbenzyl
arensulfornate 8} Tlvlgepbd e =] FREe] 4L
o5 (Tableq) WNAKES BREe B9 »
MeH, »-NO, %2 3% who] glov, ¢ B2 0°
olu Foz FERHAE HEMFAT LAAA &
= fime s Jelgd(Fig. 5). wehA o] 374
g2712 g A 777t 2 Eik)
o2 p-Med A$E Snlifo] p-NO.9| A%
= Sy2tc] W adz 474=g.

Baker, Nathan® Fool] 4£3] #4% Eifbenzyl
bromide 8} = 2|59 Menschutkin K ol et
(o}l Erfr 20 °CE- Hammett B3 A5 Fig 6)
A Hammett BT Rizsxl dEch

pMe, H, p-NO 8% o2 #ifRez FH &
Figee] Rt HEedly, 3 Hep-NO 8 E
#Y iy AWEY HELG HT Hon F
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$-o) 5. Hammett 7T Bazg A @8l HE
g3 9 en® acetolysis 8] A ¢ Streitwieser &
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AFZEe 7H-2 Menschutkin B Sy28kg& ik
9] g iEel Aot @S] o e 2oy o
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Tabie 1. Substitvent Effecis of Benzy! Groups in Acetone at 35°C.

7 £, X104

(¢/mole-sec) logk/ke
(1) Z-CHCH,0S0,CHNO,(m) +CHN(CH,), H 116 —
»-NQ, 25.1 —0.664
@ Z-C,H.CH,0S80,C.HNQ,(m)+P-MeC;HN(CH,), H 240 —
»-NO, 59.1 —(0.608
3) 2Z-C,H,CH,050,C:HNO,{m)+P-MeOCH,N{(Me), z-CH, 487 -
-NO, 138 — (. 546
@) Z-CH,CH,0S50,C.H,+CHN(Me), $~CH, 11.4 0. 409
p-NO, 0.875 —-0.706
) 7-CH,CH,080,CH,;NO,(m)+ P-BrC;H N(Me), H 56.2 —
-NO, 6.98 — 0,907
6) Z-CH,CH,050,CH,+ P-MeOCH NMe, H 19.5 —_
»-CH, 49.0 0. 400
(7 Z-CH.CH,080,CH,+ P-MeC,HNMe, H 9,38 —
p-Me 23.80 0. 406

Table 2. Substituent effects of benzyl group (Ouensst)

. s “ e e x
& 10502 ‘@
H o

Sulfenate (X)

Ok
M

e

I

Amine(Y)

H m-NO,
P-MeQ (—1.29) -0.70
P-Me (—1.31) —0. 78
H -0.91 -0.85
P-Br (—1.32) —-1.16

BmAR Rolck 3AFAS WHNAA = ol
= g2 5o Jx o] @REelAe Hel el
A BAggs WARE R EERI A7l e
o C--Oféa A N-CEAVRAT B
& vehila itk Benzyl BEHHS BEHRERD
2= E#%< Hammett BIfRE vebiA o=
2 2ERE(p-Me, H, p-NO;) ¥ el 2H p i
£ RE 57 et wEbq K20 p-NO: 8
o amEHgolel FEHat HEHI 0 buney
(log #p-no;/ko) 2 Fm¥ch wh37}

1
0.778

A2 p-Meftst BRI p’hensyl-_-'TO:lg‘ﬁ_

[ p-NO2

-0

Fig. 5. Hammett plot for the reaction of Z-benzyl
benzenesulfonate with dimethylaniline in
acetone at 35°C.

(log &y me/ko) & HEBH A& ( )R ZZRA

TH(—0.311 & oty ).

Table 22 ¥ 4L Fo 2L A2 L preary
<+ HigeRsee gRERr (1) A 7
g kel (—)Fes AAH, Fig o R
AAY pz v v BHME o A (Fig. 7).

e v EiREe] BREX) I Bl s o] A&
© HEMeg prv AY —E3lvt o] FES
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Fig. 6. Hammett plot for the reaction of Z-benzyl
bromide swith pyridine in acetone at 20°C.

Kl A wE Aol

Z=p-NO, 3l A%+ ZYMY HEABS #
gesht ZX Mol e A9 gleg Bk @,
229 At TEE | BRFO izt 9l
ok, R 282 Z9 B 8l AR
ZY RS HEERARS AEKNE BRE 8
Aeol) R Sn2—-Sy 149 KiEN TR &9 Bk
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