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Bicyclo [2. 2. 1] heptane i3k &7 strain % > LRIl Wagner-Meerwein z4178 {5
ERCUPTORE LTEL K0EREH N TRIBHRTH S, EH I Benzonorbornene KUz
DEEKIC DT, %d Norbornene #;hs Aromatic ring ¢ Nucleophilic reactivity iz K13 g #%
Zth0 e S Utz Part I i Benzonorbornene o = F b B 3= b A F4 VIZHT 3
Benzene i 0% (Ziid=tuhF4 YOlH»r 513, FFHEBREFERISICSHIS) &, I
B3 L 72 1-Arylethyl chlorides ¢ Solvolysis Zgg~7-, Part II {3 9 -{1 D& #: Benzonorbarnene
tamoFH Lngmgs, 20T Part Il © 12, 20K i:ick > TAK L B-(syn-9-Benzonor-
bornenyl) ethyl brosylate @ Acetolysis iz 5T, Benzene %@ Carbonium ion icxf4 % Nucleo-
philic reactivity (z #uiz Carbonium ion @i S RH1iE, FSFRNRBEFEBRRBICH23) ©+H
N,

6 #AH D Benzocyclene (Benzonorbornene (I), Benzobicyclo [2. 2. 2] octene (II), Indane (IID),
Tetralin (V), 1, 3-Dimethylindane (VI), 1. 2. 3. 4-Tetrahydro-1. 4-dimethyl naphthalene (VII) )
D=tuhF+vicks s B ORI reactivity 13 Table Ticid i, %4 3.63,1.50,1.32,
1.01, 1.00, 0.72 OfE%R Lo XZN5E(La#HD 1-(B-Benzocyclenyl) ethylchloride o> 80 %
K T b v TONKS RO EE X Table IT iR < 6.10, 2.36, 1.63, 1.22, 1.00, 0.60
Etiotr, T 2DO0BOMICIE, Fig 1 lc;R44n< Linear Free Energy Relationship A3
RYAC RPN

2 MO i 31T Bridged Benzocyclene | Jur 1 Asdkicfhiod Benzocyclene T~k & 73
FOBME AR S &0 D Bk d 2 HHE (3, internal strain & participation dffiiy, HLIRE, €0
WMHFICL->THHINB LR LT,



1-(g-Benzocyclobutenyl) ethyl chloride (IVs.c1) ojmksrigskpEss UV 2Ry b boF
Wik U Indane (IVp.c1) & Tetralin (Ve.c1) OHIOEAR LIz &I3BLS 2RED 15T
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Bridged Benzocyclene ¢ Bridge #s rigid ©& 244, = Fa#sF 4 vicktd 2 Benzene ring
@ Nucleophilicity {3 C-2 methylene K %73 steric hindrance ®# % ring Lo a-frid B-fr
ICHENFUCHESNZ C &R a5, Table I icrdnd, FRBOOFERER LI, TOD
%, H C. Brown 129t - T “fused ortho effect” &&-3if#,

Benzonorbornene @ 9 frdFIAIT 2614 L < 12 361D b DIc i~ Benzene ring 1<k 4 3 5
WAk ewic, Benzene ring 550 2R AE L5 HCTEN LAY TS 5, EHE, 9HY
hoMFYETH 5 Benzonorbornene-9-one (5) MAuk% SCHEME I 24t » CRA BIFIL R
B,

9-ketone L7z B-(syn-9-Benzonorbornenyl) ethyl brosylate (Chart I, Ia~e-OBs,
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) @ acetolysis, £fTv, Bt L7243 FPI0 carbonium ion icxf3 % Aromatic
X

ring o reactivity Z#~7:, c D{L&412, Benzonorbornene o = + w{bRJHICH 57 Bridged
ring methylene @ steric hindrance 73734 2 & &7, Benzene ring OEEBR &M IN S
anti-isomer (I1a-OBs) & hixik 2 LW S5HEE S - T3, Hicital la~e-0Bs it BT,
ARICE S5 25401 CCyy (Chart I) o 1 @<TH>, GAK#%E C;, 13 Benzene ring & 4 {f
DORFE—REFEEEN LT B 7201 phenyl H o inductive effect [JEH LB Z BEOLDTH
BT EBKRERBHMTH D, D alkyl %K< LT phenyl Eo inductive effect 2yl &
¥ X5 &4 2 & methylene 44 random conformation M¥HsZus#ici®nl phenyl % & Kb A8
BERET 3BT 3 L0 ot ic Aok FED, baH la~e-OBs T AIE O B D K
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Zhiic, la~e-OBs ©i3, brosyl group @4 #+ »{kDi@fE T Benzene ring ¢ Nucleophilic
assistance M Wbhd c &BHFEN S, FE 1a-0Bs 17 Ha-OBs il L Table I /R34
{, 100°C T, 30fEOHEDMAERT, CDFEIE, 4-Phenyl-1-butyl brosylate 23, ZdiEDIL
4% n-butyl brosylate iz L0 1.1 FEOMERMU/RE R 0NEEE BT IUE, Fivke, kK&
T LB, ;

acetolysis D4R HIT retained acetate & rearranged product i©4341, ZOWMEBDOLIAL, 6
RrOBHREOERICX » TE/tT 5, Bt OCH,>H>F>C1>>NO, mJFic rearranged product (3
WAL, NO, #0413 retained acetate & 755 (Table I, ¢ 41 b BiELrHICT 2%
Brosylaté @ Benzene ring ¢ Nucleophilic reactivity # H#53 37 %»ic, anti-Brosylate (Ila-
OBs) #» 5 DHE DR NS, ko, KR, rearranged product OEIE&HLEE LicE, k' ks
7z Table II /» 5 Nucleophilicity 8k &> ring 2 K& ka B k' R4 &0 3,

i Figure 1 R34 log (ka/ks®) 3 (6*P+otm)/2 LWEMBAIRABTT 2, & D T & »
5, 9-Benzonorbornene A TH ObMcin, Ia~d-OBs @ acetolysis ¢ transition state ic 313



5 Benzene ring o nucleophilic assistance 3% Cda & C8a » S[EE<H> symmetrical ©
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Rearranged product oO#iEld, HWA R o=+ /57 1k -THEEL-3DE (1a-OBs Ib-
OBs D 2 DDZFHICHNTIT - 7)) Bk, ARULEEHEEDO nmr 2<7 by, LR 21y
P D—F D OWE LTz, £ LT LSO ARREY % Chart III 1TR U,

methylene $4% i 1 {8 Lic{tA 1X-OBs |3 anti-OBs it h~FEA EEFE DAL R oS
B> product {3#EEEO acetate (<99.8%) DA TH -1 TODHERIT w-(Ad-cyclopentenyl)
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