
!"#$%&'()* +,-./0123* * 454565* * * 78* 9:*

;<=>!?@!?ABC"DEFG*

%HIJ>#KLMNOC=PQEFG*

*

*

(1) (2) (3) Br

*
*

1H#R$%S&'TUVW'%WR*C@X-YZ.[\-Y]^_`abGX-Yc.[\-Ydef

e>#KLCgh=cijklmnoM"EG*

*

* * * * hexahydroindane *
pH*

/%3qrsrtu.vwxxXwxyz{\>h;|noM}~m����G*

/13X-�.[\-��Y@h�g�b��no>��@m�c��Y>�M?�FG*

/p3�>��Y>�>no]:�kl��EG*

*

�H(�VW�*)R*�%W*�TU�R+�VUW�r*'T%**R%+S*U�*�SR*�U��U*VW�*�U�R+��R�*VW*V��*�U��*��%,�R*

+UW�UT�%�VUW**V�S*TR��R+�*�U*�SR*,UW'*VW'V+%�R'*/���e=hb�KCgh=3G**

/%36r6u'V�R�S&�,��%WRr*-6u-s*,UW'*

/136rsu'V�R�S&�,��%WRr*-6u-s*,UW'*

*

�H/�� Z¡`h3�R�S&�RWR+&+�U�TU�%WR*Z*+&+�U�TU�%WR*M¢�£¤Kc�K.

>¥¦§@��¨]©ªhZ¢�¨eb��¢«EFG*

metylenecycloprpane *
*

I¬*



!"#$%&'()* +,-./0123* !45*676787* * * 9:* ;<*

%=*

*

*

(1) (2) (3) Br

2-isopropyl-1,1,4-trimethylcyclohexane

2,4-dimethylhexane

1-bromo-5-ethyl-3-methylcycloheptane *
*

1=*

* * *

* trans cis

!"#$%&'()*+,

*
>=*

/%3*

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

!"#$%&'

!()*+,-.&'

ClCl
Cl

(/01

*
*

/131?*

/>3/@ABCDEF3*

*

G="HIJK*#L$M%J*NOPQL&RIPJHS*'O%$*L%&T*PU*RTL*UPVVP$IJK*MPVL&WVLH*IJ*IRH*MPHR*HR%(VL*

&PJUPOM%RIPJ*$IRT*OLHNL&R*RP*RTL*(PJ'*IJ'I&%RL'*/XBYZ[\]^_A?\[3̀ **

HH3C

H

(1) (2)CH3

H3C CH3
HH3C

CH3

CH3

H CH3
*

a=*

HN>bcdefghf^_)i%jk=almHN8bcdefghf^_)i%1jlno

]`pqrsrtumvwxupqrsrtu*Ay\[izZ{f^_)|}jlA~

��]��A�F^_)f���|��[\] g̀hf^_)�{f����]� HN8b

cde���D����|�A��Z[\]vwxupqrsrtuf�|�F^_)

f���|��\���{Z] �̀�mvwxupqrsrtuf *�HN���*�HN8��*�HN��

f^_)i 7� ¡°*no]��|¢{Z[yFm^_)|����]��A��[£C¤

¥#C[\]���{Z]`*

¦§*


