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O picture 0000 0000000000000000000XMIEX000000000 picture 000 0
00000000000000000000KEXO00000000000000000 (picture box) O
000000000 OXMIEXOOO00000000000000000000000XMO (XMbos,
000D0000000000000)0000000000

0000 ¥fbox{¥bzdrv{i==Cl;4==C1}} 000000000000000000

Cl

Cl

U0000000O¥=zdevOOOOOOOOOOO pictured 000000 (XTMD)DDDDDDDDDEI
O0O00O0D¥bexDOODODOXMODODODOODOOODODO

XMOoDooooooooDoXMIEXDODODO0DO00000000000000000 TgXO0Oo
O0D0O0O¥setbox 0000000000000 ODO0D XMOIDOOOOOD

¥setbox0=¥hbox{¥bzdrv{}}

¥fbox{¥copyO} width = ¥the¥wdO; height = ¥the¥htO; depth
¥setbox0=¥hbox{¥bzdrv{1==0H;4==0H}}

¥fbox{¥copy0} width = ¥the¥wdO; height = ¥the¥htO; depth

¥the¥dpO ¥par

¥the¥dpO

width = 80.00488pt; height = 88.00537pt; depth = 0.0pt
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OH

OH width = 80.00488pt; height = 88.00537pt; depth = 0.0pt

XTMIEXDDDDDDDDDDDD XMOODODODODODODODOO0OO00O0000D00D00000000
0000000000000000D0D0D00000O%¥tetrahedral{0==C;1D==0;2==C1;4==C1} 00O
¥tetrahedral [{}{0+}]{0==N;1==H;2==CH$_3$;3==H;4==H} U0 DO 0O0O0O0OODOO0DOOO0OOO

O H
] |+
Cl—C—Cl CH3—1\|T—H
gboboobooooobobooobooboood oo H gbooooooooooon
0000000000000 0000000D0000000000D0000oooXMOo0oo0ooooo
obooooooboooobobooogoo
ooooooo XMOoOooOoO (0000000 0U0)000000DD0O0ODDO0ODDOO0DDOOOD
gbobobobobobobobobobobobobobooobooooooooboooboooooooon
00000 00methylammonium 00000000000 XMOODOODODO0OO0OO00DO0O0O0O0OO0ODOO
XMIEXODO0O0DO00O0000000000 XMIEXODO0000 20o00000oooo
XMOOODODOODOODO0O0OO00000000000000000000 center 100000000

obooooobooooobooo

¥begin{center}
¥bzdrv{1==N0$_2$} ¥qquad ¥bzdrv{1==CH$_3$} ¥qquad ¥bzdrv{1==NH$_2$}

¥end{center}
NO, CHs NH,

O00D0D00TEX O¥qquad 0000000000D000000D000 ([6,330]00)000000
flushright 000 flushleft 0000000 XMIEXO0ODO00O0OO0OOO0O000 ([6,3.220]00)0

0000000000000000000000000000000000000000000000
0000000000000000000000

Dooooo0000o00 XMIEXO0O0O0O00000000000000000000000000000
dropsty 00 000000000000000000000

¥setboxO=¥hbox{¥fiveheterov[bd]{1==S}{}}
¥noindent

¥fbox{¥copyO}
¥dimenO=¥wdO¥advance¥dimenO by 1lzw
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¥hskip-¥wdO¥vskip-¥htO0¥vskip-¥baselineskip
¥par¥hangindent=¥dimenO¥hangafter=-7

¥noindent

{¥bf 00000} (Thiophene) OO0 C$_4$H$_4$S; U U DO 84.14.

00 84.4¥degC{}/760mmHg 0 0O OO0 OOOOODODOOOOCOO
ooboooooboboooboooooooboboOooobooooo

00000000 80.1¥degC{}/760mmHg 00 000000000000 OO0OOOO
V. Meyer, {¥bf Ber.} {¥bf 16}, 1471 (1883); {¥bf 17}, 2642 (1884) O
O00000000000000000OFieser and Fieser,

{¥it Introduction to Organic Chemistry}, Heath (1957), p3550
ooooooooooboobooon

00000000 sodium succinate 0 U0 OO0 phosphorus trisulfide U
O0000D00000000000 ({¥it Org. Syn.} {¥bf Coll. Vol. II},

578 (1943))0000000O0CCOOO0OO0O0O000O00O0O0ODOOOOOOODOODOD
obooouobobcoobooooooooon

¥par

gboooooboboooboboooboobon

00000 (Thiophene) OO0 C4H4S; 00O 84.14. OO 84.4°C/760mmHg O O
000000000oooooooooooooooo0ooo000ooooooooog
0000000000 80.1°C/760mmHe 0 0 000000000 ODO0OOOOOOO
‘ ’ V. Meyer, Ber. 16, 1471 (1883); 17,2642 (1834) 00 0000000000000

g 0 O 00O Fieser and Fieser, Introduction to Organic Chemistry, Heath (1957), p355
000000000000 0000000000000 sodium succinate 0 000 0O
O phosphorus trisulfide 000 0000000000000 (Org. Syn. Coll. Vol.
IT, 578 (1943)) 000 0000000000000 COOO0U0OUOOO0ODOOUOOOODOOUOOOODOO
oooooooooo

O000000000¥parbox 0000 O0ODODOOO

¥setboxO=¥hbox{¥fiveheterov[bd]{1==S}{}}
¥dimenO=¥textwidth¥advance¥dimenO-1.2¥wd0

¥noindent

¥parbox [b] {¥dimen0}{/

{¥bf O0O00O0OY} (Thiophene) OO0 C$_4$H$_4$S; U U DO 84.14.

00 84.4¥degC{}/760mmHg D OO0 OO OODODOODODOOOOOO
odooboboobooooooooooooooooooooo

00000000 80.1¥degC{}/760mmHg OO0 00000000 OODODOOOODOOO
V. Meyer, {¥bf Ber.} {¥bf 16}, 1471 (1883); {¥bf 17}, 2642 (1884) O
O00000000000000000Fieser and Fieser,

{¥it Introduction to Organic Chemistry}, Heath (1957), p3550
ooooooooooooooo

UbO0000000 sodium succinate U U0 U0 O phosphorus trisulfide U
000000O000000000 ({#it Org. Syn.} {¥bf Coll. Vol. II},

578 (1943))0000000O0OCOOOO0O0O0O00O0O0O0O0OOOOOOOODOODOD
O000oo0oOo0oooooooooo:
¥hfill¥raisebox{20pt}H{¥fbox{¥box0}}¥par
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00000 (Thiophene) D00 C4H,S; 00O 84.14. 00O 84.4°C/760mmHg O O
0d0dooooooooooooooooooooooooooooooooon
00000000000 80.1°C/7T60mmHe 0000000000 OOOOOOOO
00O V. Meyer, Ber. 16, 1471 (1883); 17,2642 (1884) 0000000000000
00 0000 Fieser and Fieser, Introduction to Organic Chemistry, Heath (1957), ‘ ‘
p355 0 0000000000000 000000O00O0ODOO sodium succinate 00 O S
0000 phosphorus trisulfide 000 000000000000O0O (Org. Syn. Coll.
Vol. I1, 578 (1943))0 0 0000000000 O0O0OOOOOODOUOOOOOO
doodooooooooooooooooood

2.2 parboxU0OODOOOON

XTM'IEXDDDDDDDDD¥parboxDDDDDDDDDDDDDDDDDDDDDDDDD XMOO
oooooXMOOODOODOO0O0ODO0000000000000000000000000000000

1. 00000000000 ¥bzdrv{1==0H;4==0H}0 0 O O ¥par
2. 00000000000 ¥parbox{80pt}H¥bzdrv{1==0H;4==0H}}0 O O 0 ¥par

gooooao
OH

1. 00000000o04ao OH good
OH

2.00000000D0000 good
OH

ooooooooooo
boboobooooooobouobobOobOobO0b¥raisebox 00000000000 OOOOODOO
ocoXMOODOOODOODOODOOOO00

3. 00000000000 ¥raisebox{-44pt}{¥bzdrv{1==0H;4==0H}}0 O O O ¥par
4. 00000000000 ¥raisebox{-60pt}{¥bzdrv{1==0H;4==0H}}0 0 O O ¥par

OH

. 00nboobooobon goood

OH
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OH

4. 0000000000D good

OH
ooooOooooooobOo0oooo0oooo0ooooo0o0ooDoO0o0IEXOooooboooooo
goooooooOoANDOOOOOOOOOO

¥setboxO=¥hbox{¥fiveheterov[bd]{1==0}{2==CHO}}
¥leavevmode¥copyO ¥quad AND ¥quad $¥vcenter{¥copyO}$
¥quad AND ¥quad ¥lower4Opt¥copyO¥relax

]
CHO
AND i AND I
CHO CHO

O00O0O#%¥leavevmode 000 TEX OO OOOOODOOOOOOOOODOODOOOOOODODODOOOO
0000000000 0000000000 [6,12.2.20]0%vcenter U parbox 00000000000
gboooobooboooobobooogooo

2.3 tabular U0 OUOOOOOOO
00000tabular 00000000000000000000000

¥begin{center}

¥begin{tabular}{ccc}

ooooodo: &« 000D0: & 0000 ¥

¥bzdrv{1==N0$_2$} & ¥bzdrv{1==CH$_3$} & ¥bzdrv{1==NH$_2$} ¥¥
¥end{tabular}

¥end{center}

gobobboobooboobooboaon

gboogogd: ggog: good:
NOq CHj3 NHo
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ODO0000tabular D00 0O0OO0O00O0OOO0ODOOO

¥begin{center}

¥begin{tabular}{ccc}

¥multicolumn{3}{1}{disubsituted derivatives} ¥¥
¥bzdrv{1==X;2==X} & ¥bzdrv{1==X;3==X} & ¥bzdrv{1==X;4==X} ¥¥
{¥it ortho} & {¥it meta} & {¥it para} ¥

1,2 & 1,3 & 1,4 ¥

¥multicolumn{3}{1}{trisubsituted derivatives} ¥¥
¥bzdrv{1==X;2==X;3==X} & ¥bzdrv{1==X;2==X;4==X} & ¥bzdrv{1==X;3==X;5==X} ¥¥
{¥it vic} & {¥it as} & {¥it s} ¥¥

1,2,3 & 1,2,4 & 1,3,5 ¥

¥end{tabular}

¥end{center}

disubsituted derivatives

X X X
X
X
X
ortho meta para
1,2 1,3 1,4
trisubsituted derivatives
X X X
X X
X X X
X
vie as s
1,2,3 1,24 1,3,5

tabular OO0 001 000000000000 0O000ODOO0O0ODOOOOODOOOOODOOOODOO
ODO00ODoODODoO0ODO0O0O0000tabular 000000000 100000000000 O0DOOOO0OOD

¥noindent

¥begin{tabular}{c}
¥cyclohexanev[al{} ¥¥ (a)
¥end{tabular}

¥raisebox{5pt}{+}
¥begin{tabular}{1}
¥kern-10pt¥fiveheteroh{1==N}{1==Br;2D==0;5D==0} ¥¥
N-Bromosuccinimide

¥end{tabular}
¥raisebox{5pt}{$¥longrightarrow$}
¥begin{tabular}{c}
¥cyclohexanev[a]{3==Br} ¥¥ (b)
¥end{tabular}
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¥raisebox{5pt}{+}

¥begin{tabular}{r}
¥fiveheteroh{1==N}{1==H;2D==0;5D==0}
¥¥ Succinimide

¥end{tabular}

oboooooooboooooboboooo

B D
‘<O

—H

% Br

(a) N-Bromosuccinimide (b) Succinimide

24 0OJO00OO0OOLOOOOOO

UbOdOOegnarray DO DOOO0O0OO000OO0O%¥centerUOUOOUOOOOOOOOOOOOOOOONO
gboobooboobooboobd0O¥stret 000000 DOO0ODOO0ODOOOOODOOODOOODO0OD

¥begin{eqnarray}

¥vcenter{¥hbox{¥bzdrv{1==CH$_3$}}} & ¥longrightarrow &
¥vcenter{¥hbox{¥bzdrv{1==CH$_3$;2==N0$_2$}}} +
¥vcenter{¥hbox{¥bzdrv{1==CH$_3$;4==N0$_2$}}}
¥longrightarrow ¥nonumber ¥¥

¥strut & & ¥nonumber ¥¥

& & ¥vcenter{¥hbox{¥bzdrv{1==CH$_3$;2==N0$_2$;4==N0$_2$}}}
¥quad + ¥quad
¥vcenter{¥hbox{¥bzdrv{1==CH$_3$;2==N0$_2$;6==N0$_2$}}}
¥quad ¥longrightarrow ¥quad
¥vcenter{¥hbox{¥bzdrv{1==CH$_3$;2==N0$_2$;4==N0$_2%;6==N0$_2$}1}}

¥end{eqgnarray}
CH; CHj CHj3
NO,
— —+ —
NOq
CH3 CH3 CH3

NO, NOo NO, NO, NO,
+ — (21)

N()g N()Q



16 00 00 (FUJITA Shinsaku): XMTpX 00 O

2.5 pictured g

XTMIEXEIEID[IDpicture[lD[lD[II:JDDEl[ID[II:JDDDDDDDDD¥putDDDDDDDDDD
gooogooogo

¥begin{picture}(3000,1000) (0,0)

¥put (50, 100) {¥bzdrv{2==0H; 3==0H}}

¥put (1000, 100) {¥reactrarrow{42pt}{4cm}{Ag$_2$0, ether, Na$_2$s0$_4$}{}}
¥put (2100,100) {¥bzdrv[ob] {2D==0; 3D==0}}

¥put (400,100){(A)}

¥put (2450,100){(B)}

¥end{picture}

goboboooboooboobooboobooo

OH (0]
Ags0, ether, NaySOy4

OH 0
(A) (B)

goboobobooboooobooboooboooboooooooooboooooobooobooag
oboooooooboooooboboooooo
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gooo

3.1 UJUoooooood
0000000000 [6,930]00000%cdtwocell 0000000000000

0 0 0 ¥cdtwocell{Opt }{80ptH{¥bzdrv{}}{¥compd¥label{cmpd01}} O O
¥cdtwocell{Opt}{80pt}H{¥bzdrv{1==F;4==F}}{¥compd¥label{cmpd02}}0 0 0 ¥¥

oooood

F
000 [::] 000 [j:] 000
F

1 2
000000000 dO%bzdrev OO O XTM'IEXDDEIDDDDDDDDDDDDDDDDDDDDDDD
ooooooooXMO (0000)000000000000000000O0 100000000000
booooboob0obouobooub0obo0bo0DO%¥vskipOO¥cdtwocell OO 30000000
gbooooooooo

0 0 O ¥cdtwocell{0pt}{80pt}{¥bzdrv{}¥vskip-15pt}{¥compd¥label{cmpd03}}1 O O
¥cdtwocell{Opt}{80pt H¥bzdrv{1==F;4==F}}{¥compd¥label{cmpd04}}0 0 0 ¥¥

googoog

ooo goo oo

F
3

4
U00000000O%¥cdtwecell 00 3000040000 000000000000 0OOODOOO
ooo
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OO O ¥cdtwocell{Opt}{80pt }H{¥bzdrv{}¥¥[-20pt] (thiophene-free)}y,
{¥compd¥label{cmpd05}}0 0O
¥cdtwocell{Opt}{80pt}{¥bzdrv{}¥vskip-20pt}%

{(thiophene-free) ¥¥ ¥compd¥label{cmpd06}} O O
¥cdtwocell{0pt}{80pt{¥bzdrv{1==F;4==F}}{¥compd¥label{cmpd07}}0 0 O ¥¥

goooog
F
ggd god ggod ggd
(thiophene-free) (thiophene-free) F
5 6 7

ooooooobooo
00000000 (0D0) OO%¥cdtwocell 00 100000000000 O0OOOOOO
0 0 O ¥cdtwocell{0pt}{80pt }H{¥bzdrv{1==F ; 4==F} }{¥compd¥label{cmpd08}}0 U O
¥cdtwocell{-20pt}{80pt }H{¥bzdrv{1==F;4==F}}{¥compd¥label{cmpd09}}0 O O
¥cdtwocell{20pt}{80ptH{¥bzdrv{1==F;4==F}}{¥compd¥label{cmpd10}}0 O O ¥¥

googoog

10

eS|

F
F
F
ooo goo oo ooo
F
F

ooooobooooo

gboboooooooooooo XyMcompdElDDDDDDDDDDDXTMTEXDDDDD 2.000
o000ylOODOOODOOOODOOOO0ODODOOO0ODOOO0ODOOO0ODOO0O0DOOOODOOOObOOOO
obobobobooobooooooooooooooobooobooboobOobOobOobOobobOobobon
ooooooobooooooo )aﬁlpr([] ylOOOOOOODODOOOODO¥vexOOOOOOOOOO
O0000ooDooO0O0o0o0oDbDO0O0000000 XyMcompdOODOOOOOOOOOoooOOODOOOO
gooo

¥fbox{%

¥fiveheterov[d]{1==N;5==N}{1==Ph;2D==0;4==H$_{2}$N;%

3D==¥ryl (5==N--NH) {4==¥bzdrh{1==(y1) ; 2==¥1moiety{MeO};5==S0$_{2}$C1}}}
}

¥hskip4cm

¥fbox{%
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¥begin{XyMcompd} (1700, 1000) (-50,0) {}{}
¥fiveheterov[d]{1==N;5==N}{1==Ph;2D==0;4==H$_{2}$N;%

3D==¥ryl (5==N--NH) {4==¥bzdrh{1==(yl) ; 2==¥1moiety{Me0};5==S0$_{2}$C1}}}
¥end{XyMcompd}

}

00000 (1vo0,1000) 00000000000 OOOOOODOOODOOOODODO (B0,0)00O0OOOOO
obobooooobooobooooooobooobooboooobOoooboooooooboobooooooon
ooooobooooboboobooboon

MeO

HoN N-NH
‘ MeO

SN o 20:C1 HoN N-NH
| 2

Y S0,Cl

0o0oo0oo0oooOoo0o0oOo0o0o0oOooO0ooo0ooOo0ooooOooooooooooood
¥cref{ydyeO1}[ ¥cref{ydye02}0 000000000 110 120000000000000

¥begin{center}

¥changeunitlength{0.08pt}

¥begin{XyMcompd} (1700,1000) (-50,0) {ydye01}{}
¥fiveheterov[d]{1==N;5==N}{1==Ph;2D==0;4==H$_{2}$N;%

3D==¥ryl (5==N--NH) {4==¥bzdrh{1==(y1) ; 2==¥1moiety{MeO};5==S0$_{2}$0Na}}}
¥end{XyMcompd}

¥reactrarrow{10pt}{2cm}{0 O O O }{¥strut}

¥begin{XyMcompd}(1700,1000) (-50,0) {ydye02}{}
¥fiveheterov[d]{1==N;5==N}{1==Ph;2D==0;4==H$_{2}$N;%

3D==¥ryl (6==N--NH) {4==¥bzdrh{1==(yl) ; 2==¥1lmoiety{Me0}; 5==S0$_{2}$C1}}}
¥end{XyMcompd}

¥end{center}

gbooobooboooooboooooo

eO eO

HoN

\ |
N S020Na N S0,Cl

Ph Ph
11 12

M M
N-NH ogooo HoN N-NH
\| o \| o

00000 D O¥changeunitlength{0.08pt}0 00000000000 OOO0ODOOO
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3.2 UO0O0ooooooon

ooooooo 6,940]00000000000000O00O00OOO0OOO0OOOOOOOOOOOO
gobooobooobooobooobboooboboobboooobooboobboobboooobo
gboooooboooobooboooobobooon

000 ¥reactrarrow{Opt}{1.5cm}{HC1}{MeOH}

000 ¥reactrarrow{Opt}{1.5cm}{HC1}{}

000 ¥reactrarrow{Opt}{1.5cm}{}{MeOH}

000 ¥reactrarrow{Opt}{1.5cm}{HC1}{¥phantom{MeOH}}

000 ¥reactrarrow{Opt}{l.5cm}{¥phantom{HC1}}{MeOH} OO 0O ¥¥

0oooo0o
HCI - HCI

ooo ——ooo HA pgpoo oy 000 —— 000 ——— 000
MeOH - MeOH

oooooobooooobo 1goboboobooooobobbobooobooboobOoboooo
00000000 3gooooo4000oooboDwd0ooO0ooooooooooooooboDoDoD

000 ¥reactrarrow{Opt}{3cm}{BuLi}{$-20¥degC$ ¥¥ 85¥/}
000 ¥reactrarrow{Opt}{7cm}{’
1. THF, RT ¥¥
2. DIBAH, $-78¥degC$}{%
3. t-BuLi, HMPT ¥¥
BnBr ¥¥
4. Bu$4$NF, THF ¥¥[-20pt]
¥raisebox{30pt}{5. I$_2$, PPh$_3$,}¥fiveheterov[bd]{1==N;3==N}{1==H}}
agoad

gboooooboooooboooooon

1. THF, RT
2. DIBAH, —78°C

3. t-BuLi, HMPT

Buli BnBr
4. BudNF, THF
ooo —90°C ooo ooQ
85% ‘ ‘N
5. I, PPhs, DF/J

H

gbooooogd 4DDDDDDXTM’IEXDDDDDDDDDDDDDDDDDDDDDDDDDDDD
OooOOoOOoOOOOOO0OO0Dw([-200t] 0000O0OOOO

gobooobooboboobbooboobboooboooboobbooboboobobooan
gobooboogooboobooboobboobiddwdgobooboobooboooobooobo
goo

000 ¥reactrarrow{Opt}{3cm}{BuLi}{$-20¥degC$ ¥¥ 85¥/}
000 ¥reactrarrow{Opt}{7cm}{’
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¥makebox [5cm] [1]1{1. THF, RT} ¥¥

¥makebox [5cm] [1]1{2. DIBAH, $-78¥degC$}}{%
¥makebox [6cm] [11{3. t-BulLi, HMPT} ¥¥

¥leavevmode¥hbox to5cm{~~~~BnBr¥hss} ¥¥

¥leavevmode¥hbox to5cm{4. Bu$4$NF, THF¥hss} ¥¥[-20pt]
¥leavevmode¥hbox toS5cm{¥raisebox{30pt}{5. I$_2$, PPh$_3$,}
¥fiveheterov[bd]{1==N;3==N}{1==H}¥hss}}

000 ¥

goooooo

1. THF, RT
2. DIBAH, —78°C

3. t-BuLi, HMPT
BulLi BnBr
4. BudNF, THF

goo goo

" o0C ooo

85% ‘ ‘N
5. T, PPh, [ N)

H

gboooooboooooon
0000000 (U0) O0¥reactrarrowv U000 1000000000000 00000O0OOO0O
¥cdtwocell OO OODOOOOODOODOOOO

3.3 Uooon

Ob000b00oobD00000¥compd DO OOO¥erivOOOOODOOOOOOO3.1 00000000
O00Ocompd 00000000 O0OODOOOOOO6,920)]000000
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40 OO

D[][]D[])alTFEXZD gboobobooooboobodobobooboboooaboboano D[])@kTﬁjX
goboboobooboobooon

4.1 001

000000000000000000'0000000000000 D[])@%TFEX,D googobooo
UbboobO0obo0oo0obO000setpox 0000000000 ODOOOOOO

4.1.1 000000

ooooooooooobooooboooobooo

$o$-0000O0O0O0O0OODODDOOOODOODOO

gobobooobood

$0$-00000000000 (¥cref{cm06}) OOOODOOOOOOOOO

ooooooobooooboobooobodooooo

¥setbox1=¥hbox{)O0 OO OOOODOOO0OD0OO0OOObex1 OODOOO

¥begin{picturel}(800,1000) (50,0)

¥put (0,0) {¥bzdrv{4==0H;5==R$"2$;6==R$ " 1$}}

¥put (400,650) {¥fivefusev [b] {2==N;4==0}{3==CH$_3$}{e}}

¥end{picture}}

¥setbox2=¥hbox{}O OO DOOOOOOOOOOOODOvex200000

¥begin{picture}(800,1000) (50,0)

¥put (0,0) {¥bzdrv{4==0C$_{16}$H$_{33}$;5==R$"2$;6==R$"1$}}

¥put (400,650) {¥fivefusev[b] {2==N;4==0}{3==CH$_3$}{e}}

¥end{picturel}}

%

¥setbox0=¥hbox{}O OO ODOOOObox0 OO ODODO

¥begin{picture}(800,1000) (0,0)

¥put (0,0) {¥bzdrv{1==0H;4==0H;5==R$"2$;6==R$"1$}}

¥put (400,650) {¥fivefusev [b]{2==C;3==N}{2==CH$_3$;3==0H}{e} [cdel}

¥end{picturel}}

%

¥begin{flushleft}0 00O DODOOOOOOOOOOOO

¥cdtwocell{Opt}{80pt}H¥bzdrv{1==0H;4==0H;5==R$"2$;6==R$"1$}}%
{¥compd¥label{cm01}}%000 1 (UOO O cm01)

¥hskip-20pt¥reactrarrow{Opt}{3cm}{CH$_3$CO0H/BF$_3$}{¥strut})0 O

¥cdtwocell{Opt}{80pt}{¥bzdrv{1==0H;4==0H;5==R$"2$;6==R$"1$;2==COCH$_3$}}7
{¥compd¥label{cm02}}%000 2 (UOOO cm02)

¥reactrarrow{Opt}{2cm}{NH$_2$0H}{¥strut}),0 O

¥cdtwocell{Opt}{80ptH{¥box0}I{¥compd¥label{cm03}}%0 OO0 3 (DO OO cm03)
¥¥[10ptl%0 000 10pt OO

0o 00,000, 40, 176-187 (1982).
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¥reactrarrow{Opt}{2.5cm}{P0C1$_3$/DMAI{¥strut}%0 O
¥cdtwocell{Opt}{80pt}{¥box1}{¥compd¥label{cm04}}%0 00 4 (DO OO cm04)
¥hskip-8pt¥reactrarrow{Opt}{2cm}{C$_{16}$H$_{33}$Br{¥strut}),00 O
¥cdtwocell{Opt}{80pt}{¥box2}{¥compd¥label{cm05}}%0 00 5 (0O OO cm05)
¥reactrarrow{Opt}{1.5cm}{HC1H{¥strut}%O O
¥cdtwocell{-7pt}{80pt}{¥bzdrv{1==0H;4==0C$_{16}$H$_{33}$;%

5==R$"2$;6==R$"1$;2==NH$_3$C1}}{¥compd¥label{cm06}}40 00 6 (0000 cm06)
¥end{flushleft}

¥medskip

ooooooooooogo

000000000000 (¥cref{cm04}) OOOOOODOO
0000000000000000000  (¥cref{cm03}) O
odoooooooooooooooooooooooon
goobooooooooooooooooooooooon
oo0oooo/n,N-0000000000 (pPoc1$_{3}$/DMA) OO O OOOO
oooooooooogd

4.1.2 00

gbgboobdgbobobuoboobdbteboboooboboboobobobuoboboboan

bbdUOo0bboouobboobbobbobobooboboooboooobooboobbooboobooon
gono

OH
-
OH OH OH h\I
R! R! COCHs Rl C\
CH3COOH/BF3 NH,OH CH3z
_—
R? R? R2
OH OH OH
1 2 3
CH CH
o‘r‘ ° o‘r‘ ° OH
R! ‘ N R! ‘ N R! NH;Cl1
POClg/DMA C16H33BI‘ HCl
—_—_— _—
R? R? R2
OH OCi6Hz3 0OCi6Hz3
4 5 6

0000000000000000000000000 (4)000000000000000O0000
00000000 (3)0000000000000o0000000000U0o0DUDoO0ooDooooOUo

0000000000000 0Oo00UooO0Oo/NN-OOOOOOOoooo (POCl3/DMA)OOOODO
oboooooooooobono

[0]000000000000 30000000000000DO00UOO0
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¥begin{XyMcompd} (800,1000) (50,0) {}{}
¥cyclohexanev [{a¥fivefusev[b]{2==N;4==0}{3==CH$_3$}{e}}ace] {4==0H;5==R$"2$;6==R$"1$}
¥end{XyMcompd}

R! N

R2
OH

4.2 002

0000000000000000002000000000000000%n0oderivO0000000O0
oboooboooboooooboooo

4.2.1 000000

McKillop OO DO O OO

0000000000 (¥cref{cmbi2}) OOOOOO

$p$-0 000000000 (¥cref{cmbil}) O

oooooo (11D (rTm/0000000000000O0O0O0

00000oo0O0o0ooOooUooooooooooo

O000¥cref{cmb122}0 00 0000000000000 0O0O

Ooooooooooooo

¥begin{center}

¥cdtwocell{Opt}{90pt}{¥bzdrv{1==0H;4==0CH$_3$;%
2==R$~1$;3==R$"2$;5==R$"3$;6==R$"4$}}{¥compd¥label{cmbl1}Y
¥noderiv¥label{cmblla}

¥noderiv¥label{cmbl1ib}¥noderiv¥label{cmblic}
¥noderiv¥label{cmblild}¥noderiv¥label{cmblle}
¥noderiv¥label{cmbl1f}¥noderiv¥label{cmbllg}¥noderiv¥label{cmbl1ih}}
¥reactrarrow{10pt}{3cm}{TTN}{CH$_3$0H}

¥cdtwocell{Opt}{90ptH{¥bzdrv [pa]{1D==0;4Sa==0CH$_3$;4Sb==CH$_3$0;%
2==R$"1$;3==R$"2$;5==R$"3%;6==R$"4$} }{¥compd¥label{cmb12}},
¥noderiv¥label{cmbl2a}¥noderiv¥label{cmbl2b}¥noderiv¥label{cmbi2c}
¥noderiv¥label{cmbl2d}¥noderiv¥label{cmbl2e}
¥noderiv¥label{cmb12f}¥noderiv¥label{cmbl2g}¥noderiv¥label{cmb12h}}
¥¥[10pt]

¥begin{tabular}{ccccccececck

¥hline

000 & ¥cref{cmbl2a} & ¥cref{cmbl2b} &

¥cref{cmbl2c} & ¥cref{cmbl2d} & ¥cref{cmbl2e} &

¥cref{cmb12f} & ¥cref{cmbl2g} & ¥cref{cmbi2h} ¥¥

¥hline

R$"1$ & H & CH$_3$ & CH$_3$ & C(CH$_3$)$_3%$ & H &H &C1&Br¥¥
R$"2¢$ &« H& H & H & H & OCH$_3% &OCH$_3$ &H &HY¥¥
R$"3% & H& H & H & H & OCH$_3$ &OCH$_3$ &H &H¥¥

200 00,000, 40, 307-320 (1982).
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R$~4$ ¢ H& H &CH$_3$ & C(CH$_3$)$_3$ & H  &OCOCH$_3$ &H &H¥Y¥
¥hline

o0 (¥4 & 97& 89 & 87 & 96 & 95 &92 & 97 & 91¥¥
¥end{tabular}

¥end{center}

Swenton U 000000000000 ODOODODODLOOOOOOOOO
000000000000 O¥cref{cmb02}0000000000OO00O0OODO0O
O0DD0O0OO000 (¥cref{cmpb03}) 00 O0O0O0O0O0ODODODOOOODOO
¥cref{cmb04}1 0000000000000 (¥cref{cmb05}) OOOODOO
gbobooobooog
¥setbox0=¥hbox{¥begin{picture}(800,950) (0,0)
¥put (0,0) {¥bzdrv{3==C00H; 2==CH$_2$}}
¥put (780,800) {¥1moiety{CH$_3$0C0}}
¥put (740,700) {¥1ine (0,1) {80} }¥end{picture}}
%
¥setbox1=¥hbox{¥begin{picturel} (1300,950) (0,0)
¥put (0,0) {¥anthracenev [pal {{{10}D}==0;7%
9==¥1moiety{CH$_3$0C0¥kern-10pt}; 1==0CH$_3$;4==0H}}7
¥put (1250,340) {¥sixfusev{}{2==R}{e}}¥end{picture}}
%
¥setbox2=¥hbox{¥kern-30pt R = H,¥kernl1b5pt
¥lower35pt¥hbox{¥fiveheterohi{2==0;5==0}{1Sa==CH$_3$; 1Sb==}}¥hss}
¥begin{flushleft}
¥cdtwocell{Opt}{90pt }H{¥copyO}{¥compd¥label{cmb01}}
¥raisebox{8pt}{+}
¥cdtwocell{Opt}{80pt}{¥bzdrv [p]{4D==0;2==R; 1Sb==CH$_3$0; 1Sa==0CH$_3$}1}%
{¥compd¥label{cmb02}}
¥hskip-15pt¥reactrarrow{-10pt}{2cm}{1) NaH}/
{2) H$~{+}$ ¥¥[20pt] ¥rlap{¥mbox{R = H, Br, CH$_3$}}}/
¥hskip-20pt¥cdtwocell{Opt}{130pt}{¥anthracenev[pal{{{10}D}==0;%
9==¥1moiety{CH$_3$0C0¥kern-10pt}; 1==0CH$_3$;2==R;4==0H}}/,
{¥compd¥label{cmb03}} ¥¥[10pt] %00 000, 10pt OO
¥cdtwocell{Opt}{90pt{¥copyOr{{¥large¥bf ¥ref{cmbO1}}}
¥raisebox{8pt}{+}
¥cdtwocell{Opt}{120pt}{¥decalinev[gk]{5D==0;2==R;8Sb==CH$_3$0;8Sa==0CH$_3$}}%
{¥compd¥label{cmb04}}
¥hskip-15pt¥reactrarrow{-35pt}{2cm}{1) NaH}{2) H$"{+}$ ¥¥[-10pt] ¥box2¥hss}
¥hskip-60pt¥cdtwocell{Opt}{150pt}{¥box1}},
{¥mbox{¥kern50pt¥compd¥label{cmb05} ¥quad R = H, Ac}}
¥end{flushleft}

4.2.2 00

McKillop0OOOOOOOOOODOUOOOO (8) 00000Up-0000D00D0OUD (7)O0OOO
OO0 (III) (TTN)/000000000000o00o0o0ooO0o0o0O00o0o0oooooooUooOOO
o000 8aUi0OdboooooboobooobooboboboobOobooooboon
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OH O
R4 Rl R4 H Rl
TTN
CH30H
R3 R? R3 R?
OCH3 CH3O OCH3
7 8
aon 8a 8b 8c 8d 8e 8f 8z 8h
Rl H CH3 CH3 C(CHg)g H H Cl Br
R? H H H H OCHj; OCHj; H H
R3 H H H H OCHs; OCHs H H
R? H H CH; C(CHj); H OCOCH; H H
oo (%) 97 89 87 96 95 92 97 91

Swenton 0000000000 DOOCOO0ODOOOODOOOOODOOOOOODOODOOOOOODOOOOO
001000000000000000000000000OD0 (1)OOOOoOOoUoOUOoOoooooO12
000000O00000000 (13)0oooooooooooooooo

CH50CO

9

CH;0CO

CH;0 OCH;
R
1) NaH
2) H+
O R=H,Br, CH;
10
CH;0 OCH;

|

CH,
(s

COOH ‘

|
CH, R
S
COOH |
0

CH3;0CO

oos
|

0 OH

11

1)
2) H*

O
12 Rﬂcm><:]
0

CH3;0CO

OH
13 R =H, Ac

[0]00000000 (13)U0o000ooouooooooooooo

¥begin{XyMcompd} (1400, 950) (300,0) {}{}

¥hanthracenev [{b¥sixfusev{}{2==R}{E}}achjopl{{{10}D}==0;%
9==¥11ap{CH$_3$0}C0; 1==0CH$_3$; 4==0H}",

¥end{XyMcompd}

0)

OCH;

OCH;
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CH3;0CO OCH;

4.3 0O0O3

000000000 Bull. Chem. Soc. Jpn.3|]|]|:||:||]DDDDDXTMIEXDDDDDDDDDDDDD
000000000 DO#¥pyridinephane 000000000 O0O0O0O0O0O0O0O0O0O0DOOOOOOODOOOO
oobooooooooooooobogooooobooboooooooobooboooobooboooboboOoo
gooooooooo

4.3.1 0ODO0O0OOO

[71(2,6) 0000000 (¥cref{cmcO01}) O$¥alpha$l OO OODOOOO
gobooooooboooooooobooooo

0000 (¥cref{cmc02}) OODOOOOOOOCOOODOOOOOOO
000000 (¥cref{cmc03}) ODODOOOOODODOO

0000 (¥cref{cmc04}) OO0OOOOO0OOOOO

00000 (¥cref{cmcOs}) OODODOOODOODODOO

¥def¥pyridinophane#1{0 0 00000000000 O0OODOO
¥begin{picture}(1200,1000) (-450,-550)

¥put (0,0) {¥sixfusev{}{}{a}[bl}

¥put (171,-303) {¥sixfusev{}{#1}{e} [f]1}

¥put (-230,-342) {¥pyridinevi{}}

¥end{picture}}

¥noindent
¥cdtwocell{Opt}{120pt}{¥pyridinophane{}}{¥compd¥label{cmc01}}
¥reactrarrow{10pt}{2cm}{CH$_3$Li}{¥strut}
¥hskip-10pt¥cdtwocell{Opt}{120pt}{¥pyridinophane{2==Li}}},
{¥compd¥label{cmc02}} ¥¥
¥hspace*{50pt} ¥reactrarrow{10pt}{2cm}{0$_2$}{¥strut}
¥hskip-10pt¥cdtwocell{Opt}{120pt}{¥pyridinophane{2==0H}}%
{¥compd¥label{cmc03}}
¥reactrarrow{10pt}{2cm}{Cr0$_3$}{Py}
¥hskip-10pt¥cdtwocell{Opt}{120pt}{¥pyridinophane{2D==03}1}/
{¥compd¥label{cmc04}} ¥¥
¥hspace*{50pt} ¥reactrarrow{10pt}{2cm}{HC(OCH$_3%)$_3$}{H$ {+}$}
¥hskip-10pt¥cdtwocell{Opt}{120pt}/,
{¥pyridinophane{2Sa==0CH$_3$;2Sb==0CH$_3$}}{¥compd¥label{cmc05}}

3Shinsaku Fujita, Bull. Chem. Soc. Jpn., 44, 2827-2833 (1971).
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4.3.2 00

[71(2,6) 0000000 (14) 0 « 000000000 O0OD0OOOO0O0UODOOO0ODOOOODOOODO
00000 (15) 0000000000000 00000000000O (16)0D000D0O0O0OOOOOOO
0000 (17) 00000000000 O00O0O00OO0 (18 Uooooooooooo

CH3Li
_ Li
14 15
02 CI‘Og
_— OH— O
Py
16 17
HC(OCHs)s OCH;4
T OCH;
18
4.3.3 00O

XMIEXO00OO0O02000000000000000000000000000D000O00O0OO00OO0
0000000000000 0000C0OchemistDODO0O0O0O0O000O0DO XyMcompd OO O O#¥cdtwocell
00000000000 0000000000000XMIEX00000 3.00000000000000
gboooboooooooboog

¥def¥Pyridinophane#1#2{/0 0 0000000000000 0OOO
¥begin{XyMcompd} (900,700) (-50,-50) {#2}{}

¥sixheterovi [{a¥sixfusev{}{#1}{f} [e] H{f¥sixfusev{}{}{a}[b]}bdf]{1==N}{}
¥end{XyMcompd}}

¥begin{quote}
¥changeunitlength{0.08pt}
¥Pyridinophane{}{cmcA01}
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¥reactrarrow{Opt}{2cm}{CH$_3$Li}{¥strut}
¥Pyridinophane{2==Li}{cmcA02}
¥reactrarrow{Opt}{2cm}{0$_2$}{¥strut}
¥Pyridinophane{2==0H}{cmcA03}
¥reactrarrow{Opt}{2cm}{Cr0$_3$}{Py}
¥Pyridinophane{2D==0}{cmcA04}
¥reactrarrow{Opt}{2cm}{HC(OCH$_3$) $_3$}{H$ " {+}$}
¥Pyridinophane{2Sa==0CH$_3$;2Sb==0CH$_3$}{cmcA05}

¥end{quote}
CH3Li Li 02 OH  (CrOs;
Py
19 20 21
OCH
O HC(OCH3)s 00513
HT
22 23
4.4 0004

OO0O0O0OoOoooQdJ. Chem. Soc. Perkin Trans. I*0 000000000

44.1 000000

POC1$_3$/DMA 00 POC1$_3$/DMF OO0 O0O0OOOOOOCOOOOO
gooooooboooobooooooooooobooooobooon
goboooooboboooobooooooooo

¥def¥yellowdye#1#2{/0 0000000

¥begin{picturel}(2000,1000) (-200,120)

¥put (0,0) {¥fiveheterov[d]{1==N;5==N}{#1{}; 1==Ph;2D==0; 3D==N--NH}}
¥put (890,230) {¥ozdrh{#2{}; 1==;2==¥Imoiety{Me0}}}

¥end{picture}}

¥begin{center}
¥cdtwocell{Opt}{200pt}{¥yellowdye{4==H$_2$NCO}{5==S0$_2$0Na}}’
{¥compd¥label{cmd01}}
¥reactrarrow{-15pt}{1.5cm}{P0OC1$_3$}{DMA}
¥hspace*{-4pt}¥cdtwocell{Opt}{200pt}{¥yellowdye{4==H$_2$NCO}{5==S0$_2$C1}}%
{¥compd¥label{cmd02}} ¥¥[10pt]
¥cdtwocell{0pt}{200pt}{¥yellowdye{4==H$_2$NC0O}{5==S0$_2$0Nal}}’
{{¥large¥bf ¥ref{cmd01}}}
¥reactrarrow{-15pt}{1.5cm}{POC1$_3$}{DMF}
¥hspace*{-4pt}¥cdtwocell{Opt}{200pt}{¥yellowdye{4==NC}{5==50$_2$C1}}%
{¥compd¥label{cmd03}} ¥¥[10pt]
DMA = CH$_3$CON(CH$_3$)$_2$; DMF = HCON(CH$_3$)$_2$

4Shinsaku Fujita, J. Chem. Soc. Perkin Trans. I, 1519-1522 (1982).
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¥end{center}

4.4.2 00U

POCl;/DMA O POCl;/DMFOOO00O0OO0O0OOOUOOOOCOOOOOOOOOOOOOOOODOODOO
oboooooboooooobobooobooboooooboooon

MeO
H,NCO _NNH H,NCO _NNH
| POCI
My S0,0Na DMA 50,C1
|
P, by o
MeO
H,NCO _NNH _NNH
| POCl;
M 50,0Na DMF 50,C1
|
Pho o, by 0
4.43 00O

XMIEX 00000 2000000000000000000000000000000OOOO0OOO0
O0000000000D0000OCchemist0O000000D0DO0DO XyMcompd OO0 O¥cdtwocell OO
000000000000 0000000000000000 tablular 00000000000 0XMIEX
gbooobosoob0obooobooboooooboboboooobooog

¥def¥YellowDye#1#2#3{)0 0 000000

¥begin{XyMcompd} (1900, 1000) (-150,0) {#3}{}
¥fiveheterov[d]{1==N;5==N}{#1{}; 1==Ph;2D==0;%

3D==¥ryl (6==N--NH) {4==¥bzdrh{1==(y1) ; 2==¥1moiety{MeO}; #2}}}
¥end{XyMcompd}}

¥begin{center}

¥changeunitlength{0.08pt}

¥YellowDye{4==H$_2$NCO}{5==S0%_2$0Na}{comdBO1}
¥reactrarrow{10pt}{1.5cm}{POC1$_3$}{DMA}

¥YellowDye{4==H$_2$NCO}{5==50$_2$C1}{comdB02} ¥¥

¥begin{tabular}{c}

¥YellowDye{4==H$_2$NCO}{5==S0$_2$0Na}{} ¥¥
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{¥large¥cref{comdBO1}}¥end{tabular}
¥reactrarrow{10pt}{1.5cm}{P0C1$_3$}{DMF}

¥YellowDye{4==NC}{5==S0$_2$C1}{comdBO3}{} ¥¥

DMA = CH$_3$CON(CH$_3$)$_2$; DMF = HCON(CH$_3$)$_2$

¥end{center}
MeO MeO
H2NCO N-NH POCI; H2NCO N-NH
A DMA A
N 0 SO20Na N 0 SO C1
| |
Ph Ph
27 28
MeO MeO
H2NCO N-NH POCl; NC N-NH
B
NI DMF N
~ o SO20Na \\| 0 SO, C1
|
Ph Ph
27 29
4.5 [0O0Ob5

oobobooboboooobooooboobooboobooboboboobobUob 200020000000
0000000000000 0000000000000KTIEXO listODO0O000 )flivflig)( oooogo
gbooobooboobooooobooooooboooobooboo0oooobobo0oooOobooboooo
OO0O0O00ChembDraw OO 0OOO0O0O0OO0O0OOOOCOOODOODOOOOOOOODOOOODODODOOO
gbboobOobooobooboboooboobooooboobooooboon

4.5.1 000000

gbobobobobooboooooooooboboobo
¥setbox0=¥hbox{/,cyclopentadiene dimer
¥begin{picture}(1000,800) (0,0)

¥put (0,0) {¥bornane [e] {28b==H; 3Sb==H; 25a==;3Sa==1}
¥put (800,100) {¥1ine(5,3) {168}}

¥put (810,130) {¥1ine(5,3){120}}

¥put (874,352) {¥1ine(3,-5){90}}

¥end{picturel}}

¥setbox1=¥hbox{/
¥begin{picture}(1200,800) (100,0)

¥put (0,0) {¥cyclopentaneh{}}

¥put (606,0) {¥cyclopentanehi{}}

¥put (646,400) {¥1ine(1,0){200}}

¥put (646,400) {¥1ine (0,1){220}}

¥put (846,400) {¥1ine(0,1){220}}

¥put (506, 630) {HO}
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¥put (806,630) {0H}

¥end{picture}}

¥begin{list}{ (¥arabic{enumi}) }{¥usecounter{enumi}¥parsep=0Opt ¥itemsep=Opt}

¥item ¥label{d1} ¥cdonecell{10pt}{100pt}{¥box0}

¥reactrarrow{Opt}{2cm}{0O O }{¥strut}

¥item ¥label{d2} ¥cdonecell{Opt}{100pt}{¥box1}

¥reactrarrow{Opt}{2cm}{H$ " {+}$}{¥strut}

¥item ¥hskip20pt EtBr + PPh$_3$

¥reactrarrow{Opt}{2cm}{$n$-BuLi}{¥strut}

¥reactrarrow{Opt}{3cm}{CH$_3$CH$_2$CHOI{¥strut}

¥item ¥cdonecell{Opt}{130pt}{¥decalinev[k]{}}

¥reactrarrow{Opt}{4cm}{1. 0$_2$}{2. AcOH--H$_2$0}

¥item ¥cdonecell{Opt}{100pt}{¥cyclohexanev{1D==0}}

¥begin{tabular}{111}C0$_2$0Et ¥¥ $¥mid$ ¥¥ CO$_2$0Et ¥¥ ¥end{tabular}

¥reactrarrow{Opt}{3cm}{1. NaOEt}{2. H$ {+}$}

¥item ¥cdonecell{Opt}{100pt}{¥cyclohexanev{2B==0H;3B==0H}}

¥reactrarrow{Opt}{2cm}{HIO$_4$}{¥strut}

¥item ¥hskip20pt H$_2$NCH$_2$CH$_2$0H ¥qquad + {}
¥cdonecell{Opt}{100pt}{¥bzdrh{1==F;2==N0$_2$;4==N0$_2$}}

¥reactrarrow{Opt}{2cm}{}{} (OO 0O 1:1)

¥item ¥cdonecell{Opt}{100pt}{¥bzdrv{1==0H}} + ¥qquad CHC1$_3$

¥reactrarrow{Opt}{3cm}{KOH}{H$_2$03}

¥item ¥cdonecell{Opt}{100pt}{¥bzdrv{1==NH$_2$}}

¥reactrarrow{Opt}{3cm}{NaN0O$_2$, HBF$_43$}{H$_2$0, O0¥degC}

¥reactrarrow{Opt}{3cm}{}{}

¥item ¥label{d3} ¥cdonecell{Opt}{100pt}{¥bzdrv{}} +
¥cdonecell{Opt}{100pt}{¥fiveheteroh{1==0}{2D==0;5D==0}}
¥reactrarrow{Opt}{3cm}{1. A1C1$_3$}{2. H$_2$0}

¥item[O O] OO0 (¥ref{dil}), (¥ref{d2}), (Fref{d3}) DUIOOOODODOODO

¥end{list}

4.5.2 00

oboooooooooobobooobooboooooooon

H
oad
(1) —
HO OH
I{+
(2) —
n-BulLi CH3CH>;CHO

(3)  EtBr + PPhy
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2. AcOH-H,0O
|

CO0FEt 1. NaOEt
o) | :
CO,0Et 2. H
OH
HIO,
(6) ’
OH

NOq
(7) H,NCH,CH,O0H + F NO3 (0oo 1:1)
OH
KOH
(8) + CHCls
H,0O
NH,
NaNOQ, HBF4
(9) ;
H-20, 0°C

1. AICI;

O

(10) + :
%] 2. H,O
0]

00 00 (1),(2), (1000000000000
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4.6 U006

00000000O0Taylor 00000000000 OODOP000000000000000000O0O0
gooo

4.6.1 0OU0O0OOOO

3-Formylpyrrole (¥cref{cme06}) O furan (¥cref{cmeO1}) OO
goboboobooogo

¥noindent
¥cdtwocell{Opt}{90pt}{¥fiveheterov[bd]{1==0}{}¥vskip-10pt}’
{¥compd¥label{cme0O1}}
¥hskip-10pt¥reactrarrow{Opt}{1cm}{ [0] }{¥strut}¥hskip20pt
¥cdtwocell{Opt}{90pt}{¥fiveheterov[c]{1==0}%
{2Sa==0CH$_3$;5Sa==CH$_3$0;2Sb==H; 5Sb==H}¥vskip-10pt1}%
{¥compd¥label{cme02}}
¥hskiplOpt¥reactrarrow{-5pt}{2cm}{C0/H$_2$}{catalyst ¥¥ (Rh)}¥hskipl5pt
¥cdtwocell{Opt}{90ptH¥fiveheterov{1==0}},
{25a==0CH$_3$;55a==CH$_3$0; 2Sb==H; 5Sb==H; 3==CHO}¥vskip-10pt}%
{¥compd¥label{cme03}} ¥¥
¥hspace*x{15pt} ¥reacteqarrow{Opt}{icm}{}{} ¥hskipibpt
¥cdtwocell{Opt}{90pt}{¥fiveheterov{1==0}},
{25a==0CH$_3$;55a==CH$_3$0; 2Sb==H; 5Sb==H; 3D==CHOH} }{¥compd¥label{cme04}}
¥hskiplOpt¥reactrarrow{Opt}{2.5cm}{TsOH}{H$_2$NCOOC$_2$H$_5$}¥hskip-20pt
¥cdtwocell{Opt}{90pt}{¥fiveheterov[bd]{1==N}%
{1==C00C$_2$H$_5$; 3==CHO} }{¥compd¥label{cme05}}
¥hskip-15pt¥reactrarrow{Opt}{1.5cm}{0H$ " {-}$}{¥strut}¥hskip-15pt
¥cdtwocell{Opt}{90pt}{¥fiveheterov[bd]{1==N}%
{1==H;3==CH0}}{¥compd¥label{cme06}}

4.6.2 00

3-Formylpyrrole (35) O furan (30) 0000000000000

CHO
| | [O] — CO/H,
CH3O OCHg catalyst CHgo OCH3
H H (Rh) H H
30 31 32

5E. C. Taylor, Principles of Heterocyclic Chemistry, ACS Audio Courses (1974).
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/CHOH

TSOH
HQNCOOCQH5

A E— CHgo

COOC2H5 H
33 34 35

4.7 0O0O7

000000000Taylor 000000000000000000000000000000O00O00O0
gooo

4.7.1 0ODO0O0OO0O

0 ¥ref{eqfO1}--¥ref{eqf04} 0D O ODODODO
O000oo0oOo0oooOoOooooOooooooo
0000 (¥cref{cmfo7}) O0002-00 4-00000000000C0
¥def¥phenanthridine#1{;0 00000000000
¥begin{picture}(1200,1200) (0,0)
¥put (0,0) {¥quinolinevi{#1}}
¥put (915,543) {¥sixfusev [bf1{}{}{d}}
¥end{picture}}
f%eqnarry 0 OO OO
¥begin{eqgnarray}
¥cdtwocell{Opt}{120pt}{¥nonaheterov[bjgl {1==N;2==N;5==N; 7==N}/,
{1==H;56==H;4D==0}}{¥compd¥label{cmf01}}
& ¥reactrarrow{10pt}{4cm}{{¥it h}$¥nu$}{CH$_3$0H/HC1} &
¥cdtwocell{Opt}{120pt}{¥nonaheterov[bjgl {1==N;2==N;5==N; 7==N}/,
{1==H;5==H;4D==0;6==CH$_3$}}{¥compd¥label{cmf02}} ¥label{eqf01}¥¥[5pt]
¥cdtwocell{Opt}{90pt}{¥sixheterovi[bdf]{1==N;5==N}/
{2==NH$_2$; 3==CN}¥vskip-10pt }{¥compd¥label{cmf03}}
& ¥reactrarrow{Opt}{4cm}{{¥it h}$¥nu$}{CH$_3$0H/HC1} &
¥cdtwocell{Opt}{90pt}{¥sixheterovi[bdf]{1==N;5==N}/
{2==NH$_28$;3==CN;4==CH$_3$; 6==CH$_3$}¥vskip-10pt }H{¥compd¥label{cmf04}} ¥¥
¥cdtwocell{Opt}{120pt}{¥phenanthridine{}¥vskip-10pt}%
{¥compd¥label{cmf05}}
& ¥reactrarrow{Opt}{4cm}{{¥it h}$¥nu$}{CH$_3$CH$_2$0H/HC1} &
¥hskip-10pt¥cdtwocell{Opt}{120pt}{¥phenanthridine{2==CH$_2$CH$_3$}¥vskip-10pt}’%
{¥compd¥label{cmf06}} ¥¥
¥cdtwocell{Opt}{120pt}{¥quinolinevi{}¥vskip-10pt}%
{¥compd¥label{cmf07}}
& ¥reactrarrow{Opt}{4cm}{{¥it h}$¥nu$}{CH$_3$CH$_2$0H/HC1} &
¥hskip-10pt¥cdtwocell{-10pt}{120pt}{¥quinolinevi{2==CH$_2$CH$_3$}¥vskip-10pt}’
{¥compd¥label{cmf08} ¥¥ + 4-ethyl isomer} ¥label{eqf04}
¥end{eqnarray}

8E. C. Taylor, Principles of Heterocyclic Chemistry, ACS Audio Courses (1974).
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4.7.2 00

0414400000000000000000000000000O00DOOOOO0O (42)0002-0

4000000000000

40

N
/
N
42

4.7.3 00O

hy

CH;0H/HCI

hv

CH;0H/HCI

hy

CH;CH,OH/HC1

hv

CH;CH,OH/HCl

(4.1)

(4.2)
39
X (4.3)
—
N CH,CH;
41
AN
(4.4)
N CH,CHs
43

+ 4-ethyl isomer

XTM'IFXD[IDDD 2000000000000 O0OO0OOO0ODOObOOODOOOOOOODbOOOOODbOOn
0000000000 0000000O¢tabular 00 O¥cdtwocellOOOODOOOOODOOOODOOOO

gboboboboobooboad

¥def¥Phenanthridine#1{}0 00000000000
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¥begin{picture}(1000,800) (200,200)
¥decaheterovi[acfhk{c¥sixfusev [bf]{}{}{d}}]{1==N}{#1}
¥end{picture}}

yA

¥begin{center}

¥changeunitlength{0.07pt}

¥begin{tabular}{c}

¥Phenanthridine{} ¥¥

¥compd¥label{cmfBO5}

¥end{tabular}

¥reactrarrow{Opt}{4cm}{{¥it h}$¥nu$}{CH$_3$CH$_2$0H/HC1}
¥begin{tabular}{c}

¥Phenanthridine{2==CH$_2$CH$_38} ¥¥

¥compd¥label{cmfB0O63}
hy \‘
~

¥end{tabular}
¥end{center}

CH5CH,OH/HCI O = CH,CH;
44 45

4.8 008

0000000000 Synth."000000000000D0O0O0O0OOOOODOOO

4.8.1 0O0O0OO0OOO

O¥ref{g1}0000000O

N-{¥it tert}-butoxycarboxyl-2-bromopyrrole (¥cref{cmg04}) O
000000001 000000 (¥cref{cmgo1}) OODOODOODOO
1,3-dibromo-5,5-dimethylhydantoin U0 OO0 OOOOODOODOO
AIBNOOOOO0OO0OO0OO0ODO 2-bromopyrrole O OO OOONO

Ooooooo 200000000 N-BOCOOOOO
O¥ref{g1}00000082--89¥,0 000 0O ¥ref{g2}00 O

N-{¥it tert}-butoxycarboxyl-2-trimethylsilylpyrrole (¥cref{cmg07}) O
O0000D00O¥ref{g2y000000O80--85¥,00 00

¥newcounter{shikiban}

¥def¥theshikiban{¥Alph{shikiban}}

¥begin{list}{¥Alph{shikiban}.}{¥usecounter{shikiban}}

¥item ¥label{gl}

¥cdtwocell{10pt}{80pt}{¥pyrrolev{1==H}}{¥compd¥label{cmg01}}
+ ¥qquad

¥cdtwocell{10pt}{80pt}{¥fiveheterov{1==N;3==N}},
{1==Br;2D==0; 3==Br;4D==0; 5Sa==H$_3$C; 5Sb==H$_3$C}}%
{¥compd¥label{cmg02}}

¥reactrarrow{Opt}{2cm}{AIBN}{¥strut}
¥cdtwocell{10pt}{80pt{¥pyrrolev{1l==H;2==Br}}{¥compd¥label{cmg03}} ¥¥
¥hspacex{¥fill}

"W. Chen, E. K. Stephenson, M. P. Cava and Y. A. Jackson, Org. Synth., 70, 151 (1991).
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¥reactrarrow{Opt}{4cm}{(Me$_3$C0--C0)$_2$0}{Et$_3$N (DMAP)}
¥cdtwocell{10pt}{80pt}{¥pyrrolev{1==C0$_2$CMe$_3$;2==Br}}Y
{¥compd¥label{cmg04}}
¥item ¥label{g2}
¥cdtwocell{10pt}{80pt}{¥pyrrolev{1==C0$_2$CMe$_3$;2==Br}}V
{¥compd¥label{cmg05}}
¥reactrarrow{Opt}{2cm}{BuLi}{THF}
¥cdtwocell{10pt}{80pt}{¥pyrrolev{1==C0$_2$CMe$_3$;2==Li}}%
{¥compd¥label{cmg06}}
¥reactrarrow{Opt}{2cm}{Me$_3$SiC1l}{¥strut}
¥cdtwocell{10pt}H80ptH{¥pyrrolev{1==C0$_2$CMe$_3$;2==SiMe$_3$}}/
{¥compd¥label{cmg07}}
¥item[] AIBN: azoisobutyronitrile, DMAP: 4-dimethylaminopyridine,
THF: tetrahydrofuran
¥end{list}

4.8.2 00O

0 AO0O0O0O0OOON-tert-butoxycarboxyl-2-bromopyrrole (49) 000000000 1000000 (46)
00000000 1,3-dibromo-5,5-dimethylhydantoin 0000000000000 0AIBNOODOOOOO
000 2-bromopyrrole 10 0000000000000 200000000 N-BOCOOOOOO AOO
000082-89%0 0000 BO ON-tert-butoxycarboxyl-2-trimethylsilylpyrrole (52) 000000000
BOOOOOO80-8%UI 000

\ N/BI'
L me e
A N + N O —— N Br
| HsC™ |
H Br H
46 47 48

(Mech*CO)QO U ‘l
N B

Et;N (DMAP) |

T

CO2CMeg
49
“ H Buli “ H Me3SiCl ‘ H
B. N Br——mm N Li— N SiMes
| THF | \
COQCMeg COQCMeg COQCM€3

50 51 52
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AIBN: azoisobutyronitrile, DMAP: 4-dimethylaminopyridine, THF: tetrahydrofuran

49 009

0000000000 Synth 80 0000000000000 00000O0O0OO0

4.9.1 0OOOOOO
N-fluoropyridinium triflate (¥cref{cmh02}) ODO0ODOOOO0OOODOOCOO

/¥newcounter{shikiban}

%¥def¥theshikiban{¥Alph{shikiban}}

¥begin{list}{¥Alph{shikiban}.}{¥usecounter{shikiban}}

¥item ¥label{ggl}

¥cdtwocell{Opt}{80ptH{¥pyridinevi{}}{¥compd¥label{cmh01}}

+ ¥quad F$_2% ¥quad + ¥quad CF$_3$S0$_3$Na

¥reactrarrow{Opt}{1cm}{}{}

¥cdtwocell{Opt}{80pt}{¥pyridinevi [bdf{1+}]{1==F}}{¥compd¥label{cmh02}}
+ ¥quad NaF

¥item ¥label{gg2}

¥cdtwocell{10pt}{160pt}{¥steroid[ack] {3==CH$_3$0;{{17}D}==0;{{13}B}==11}/
{¥compd¥label{cmh03}}

¥reactrarrow{Opt}{3cm}{CF$_3$S0$_2$0SiMe$_3$}{Et$_3$N}

¥cdtwocell{10pt}{160pt}{%
¥steroid[acks]{3==CH$_3$0;{{17}}==0SiMe$_3$;{{13}B}==1}/
{¥compd¥label{cmh04}}

¥item ¥label{gg3}

¥cdtwocell{10pt}{160pt}{%
¥steroid[acks]{3==CH$_3$0;{{17}}==0SiMe$_3$;{{13}B}==11}%
{{¥large¥bf ¥ref{cmh04}}}
¥reactrarrow{Opt}{3cm}{¥cref{cmh02}}{¥strut}
¥cdtwocell{10pt}{160pt}{¥steroid[ack] {3==CH$_3$0;{{17}D}==0;{{13}B}==;%

{{16}A}==F}}{¥compd¥label{cmh05}}
¥end{list}

4.9.2 00

N-fluoropyridinium triflate (54) D000 O0O0OO0O0O0O00O0OOO

= =
A. N 4+ Fy + CF3503Na —— NG ’ + NaF
¥ 1\\I ~03SCF3
F
53 54

8T. Umemoto, K. Tomita, and K. Kawada, Org. Synth., 69, 129 (1990),
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(ﬁ OSiMe3
CF3SOQOSiM€3 I
B.
EtsN
CH30 CH30
55 56
OSiMes )
o F
‘ 54
C.
CH50 CH50
56 57
4.10 00U 10

000000000Fieser and Fieser 000 0°0000000000000 ¥benzpyrene 100000
0000000000000 D000000000D00D0oo0oooooon XMooooooooooo
000000000 picture 0000000171 x7=1197000 400—-171=229000000000
DooXMOODODO 2404+406+303=949000000000000000000000000000
00000000000 O%¥cdtwocellOOOO 20000 160pt00000000O0O0O0O0DOOODOOOO
ooogoo

0000000000 picture000000center 000000000000 figuwe0O0O0O0O0OD0O0OO
O0pictwre 00000000000 OOODOOOCOOOODOOOOO

4.10.1 0OOOOOO

gbobobobobooooooooobobo
O000oo0booOo0oDoOooOoOobOoo0DnD (O¥ref{fig:i1hH0O
gogboboobobobooobobooobbooobboobbboobo
¥def¥benzpyrene#1 {0 0O 0O O OODO0O
¥begin{picture}(1197,949) (229,0)

¥put (0,0){¥hanthracenev [jhpemc] {#1}}

¥put (913,543) {¥sixfusev[bf]{}{}{d} [c]}

¥put (1255,543) {¥sixfusev[ac]{}{}{d}[e]l}

9Fieser and Fieser, Introduction to Organic Chemistry, Heath (1957), p566.
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¥end{picturel}}
%
%4benzpyrene 0 XyMO O OO ODODO%000000
%{¥fboxsep=0pt ¥fbox{¥benzpyrene{}}¥qquad
% ¥fbox{¥cdtwocell{Opt}{120pt}{¥benzpyrene{}}{}}}¥par
%
¥begin{figure} [htpb]
¥begin{center}
7¥fbox{
¥begin{picture} (4200,4500) (0,0)
»000
¥put (0,2100) {Y%
¥cdtwocell{0pt}{120pt}{¥benzpyrene{}}’
{3,4-Benzpyrene ¥¥ (m.p. 179¥degC)}}
¥put (2700,3600) {%
¥cdtwocell{Opt}{160pt}{¥benzpyrene{{{10}}==N=NC$_6$H$_4$NO$_2$}}%
{5-$p$-Nitrobenzeneazo-3,4-benzpyrene ¥¥ (m.p. 246¥degC)}}
¥put (2700,2100) {%
¥cdtwocell{Opt}{160pt}{¥benzpyrene{{{10}}==0COCH$_3$}1}"
{5-Acetoxy-3,4-benzpyrene ¥¥ (m.p. 210¥degC)}}
¥put (2700,600) {%
¥cdtwocell{Opt}{160pt}{¥benzpyrene{{{10}}==SCN}}%
{5-Thiocyano-3,4-benzpyrene ¥¥ (m.p. 241¥degC)}}
yAugn|
¥put (1400, 3600) {%
¥reactrarrow{20pt}{130pt}{NO$_2$C$_6$HS_4$N$_28C1 ,¥¥ HOAcHT77¥4}}
¥put (1400,2100) {%
¥reactrarrow{20pt}{130pt}{Pb(0Ac)$_4$, ¥¥ HOAc--C$_6$H$_6$}{94¥)}}
¥put (1400,600) {%
¥reactrarrow{20pt}{130pt}{(SCN)$_2$, ¥¥ CC1$_6$, 25¥degC}{82¥/}}
»ooog
¥put (1405,3765) {¥1ine (-3,-5){400}}
¥put (1405,765) {¥1ine (-3,5){400}}
¥end{picture}
Y
¥caption{OOOOOOOOOO}
¥label{fig:il}
¥end{center}
¥end{figure}
4.10.2 OO

0000000000000 00000000000D000000O00D0oDUoUooOooooOoOoO (O

41)000000000000000000000O0O00O00OOOO00OO0

4.10.3 OO

O0OO00D0O0OD000DO00D00DO00D0O0ODO00DO0O0D00000DOOtabular00 O ¥cdtwocell

gbooooboooobOobooooboobooooobobooooOobon

¥def¥Benzpyrene#1 {0 000000000
¥begin{picture}(1197,949) (229,0)
¥hanthracenev[jhpemc{m¥sixfusev [bf] {}{}{D} [c]}%
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NO,CgH4N,Cl, ‘
HOAc
7%

N=NCsH,NO,

5-p-Nitrobenzeneazo-3,4-benzpyrene
(m.p. 246°C)

Pb(OAC),, !

HOAC*CGHG
94%
OCOCH;3
3,4-Benzpyrene 5-Acetoxy-3,4-benzpyrene
(m.p. 179°C) (m.p. 210°C)

82%

(SCN)q, ‘
CClg, 25°C O

SCN

5-Thiocyano-3,4-benzpyrene
(m.p. 241°C)

U 41: 0000000000
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{a¥sixfusev[ac]{}{}{D}[e]}]{#1}
¥end{picture}}

%

¥begin{center}

¥changeunitlength{0.07pt}
¥begin{tabular}{c}

¥Benzpyrene{} ¥¥

3,4-Benzpyrene ¥¥ (m.p. 179¥degC) ¥¥
¥end{tabular}

¥reactrarrow{25pt}{130pt }{NO$_2$C$_6$H$_4$N$_2$C1,¥¥ HOAcHT77¥/}
¥begin{tabular}{c}
¥Benzpyrene{{{10}}==N=NC$_6$H$_4$NO$_2$} ¥¥
5-$p$-Nitrobenzeneazo-3,4-benzpyrene

¥¥ (m.p. 246¥degC) ¥¥

¥end{tabular}

¥end{center}

NO,CgH4N,Cl,
HOAc
900 o 900

N=NCgH4NO,

3,4-Benzpyrene 5-p-Nitrobenzeneazo-3,4-benzpyrene
(m.p. 179°C) (m.p. 246°C)
4.11 00O 11

000000000000000Y000000000000000O0table000000000000
0000000000000 D00O0000D0RIEX D¥savebox OO OOO0ODOOOODOODODODOOO
000006 10240)|00000000000000000000 TeXO¥setboxOOOOOODOODO
goooboooboboboObD0O0O¥compdU OO OO O¥erivO0 O ODOOOOODOODOOODOOODOOO

4.11.1 0OO0OO0OOO0OO0

POC1$_3¢/DMAD I O0OOU0DOOCOODOO0ODOOUODOOOODO (¥cref{cmjo1}) O
000000000000 000ooooo0OO¥ret{tabjo1xdddddd
POC1$_3$/DMF 0 0000000000000 (¥cref{cmjola}) O
gbobboboboboboobooooooooboobobobo
(¥cref{cmjo1g}h) OO D OOO

{ooooood

¥newsavebox{¥yellowdyeII}

¥savebox{¥yellowdyeII}{}

¥begin{picture}(2000,1500) (0,-400)

¥put (0,0) {¥fiveheterov[d]{1==N;5==N}{1==;2D==0;3D==N--NH;4==R$"1$}}
¥put (890,230) {¥bzdrh{1==;2==R$"2$;4==R$"3$;5==R$"4$}}

¥put (0,-546) {¥bzdrv{}}

¥put (1200,-200) {¥compd¥label{cmjO1}}

¥end{picture}}

#0000 table OO

Yoo 0D000 00000 DODO0D0001-12 (1991).
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¥begin{table} [htpb]

¥begin{center}

¥caption{Dye-sulfonyl chloride prepared by POC1$_3$/DMA}
¥label{tabjO1}

%¥fbox{l,

¥usebox{¥yellowdyeII}

Y

¥begin{tabular}{cccccc}

¥hline

Dye & R$"1$ & R$"2$ & R$"3$ & R$"4$ & Yield (¥4) ¥¥
¥hline
¥deriv¥label{cmjOla} & CONH$_2% & OCH$_3$ & H & S0$_2$Cl & 93 ¥¥
¥deriv¥label{cmjO1ib} & CONHCH$_3% & OCH$_3$ & S0$_2$Cl & H & 94 ¥¥
¥deriv¥label{cmjOic} & CONHCH$_3% & OCH$_3$ & H & S0$_2$Cl & 90 ¥¥
¥deriv¥label{cmjO1d} & CONHCH$_3$ & CH$_3% & S0$_2$Cl & H & 70 ¥¥
¥deriv¥label{cmjOle} & CONHCH$_3$ & H & CH$_3$ & SO0$_2$Cl & 95 ¥¥
¥deriv¥label{cmjO1f} & CN & H & OCH$_2$CH$_2$0CH$_3$ & S0$_28$Cl & 95 ¥¥
¥deriv¥label{cmjOlg} & CN & OCH$_3% & H & SO0$_2$Cl & 95 ¥¥

¥hline

¥end{tabular}

¥end{center}

¥end{table}

4.11.2 00O

POCl;/DMAUOO00O0ODOODOODOOOO0OOO0OUODO (8) 0000 DDOUOOOUOUOO
000000000 41000000POCI;/DMFOOOOOOOOOOODODOO (58a)00000O0O
000000000000 0000000000Uo00O (s8g)000IOOonO

4.11.3 OO

ooboooobooooobobooobooobooooboooooooooobooooooooooooooooog
oood

¥begin{center}

¥changeunitlength{0.08pt}

¥begin{picture}(1700,1500) (0,-400)
¥fiveheterov[d]{1==N;5==N}{1==¥bzdrv{1==(yl)};2D==0;4==R$"1$;%
3D==¥ryl (5==N--NH) {4==¥bzdrh{1==(y1) ;2==R$"2$;4==R$"3%;5==R$"4$}}}
¥end{picture}

¥end{center}

RQ

R! N-NH R3
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O 4.1: Dye-sulfonyl chloride prepared by POCl3/DMA

R2
1 - 3
R /N NH R
N\N o R4
58
Dye R! R? R? R* Yield (%)
58a CONH, OCHs H SO,Cl 93
58b CONHCH3; OCH; SO,Cl1 H 94
58c CONHCH; OCH; H SO,Cl1 90
58d CONHCH; CHj; SO,Cl H 70
58e CONHCH;3 H CHs SO,ClI 95
58f CN H OCH;CH;OCH3; SO-Cl 95
58g CN OCH; H SO,Cl1 95

4.12 00 12

000000000000000000%0000000000000000000¥shemelrarrow [
000000 [6,940]0000grshifboxit (DOOO0OO00)000000000O0O0ODO0OOOOODOOO
00o0o0oooo[6,12350)]0000000000

4.12.1 000000

O00--00000000 (¥cref{cmk01}0 0 O ¥cref{cmk04}) 0 OO
O00--000000000 (¥cref{cmk02}0 O 0 ¥cref{cmk05}) 0O OO O
000000 (c=0) DOUODODOOODODO (C=N--S0$_{2}3$R) O
00000000000 (¥cref{cmk03}0 U U ¥cref{cmk06}) OO OO
ooooooboodoboOodin¥par ¥bigskip
¥begin{grshfboxit}{380pt}
¥begin{center}¥vspace*x{10pt}
¥cdtwocell{Opt}{100pt}{¥bzdrv [pa] {1D==NS0$_2$R ; 4D==NS0$_28$R}}/
{¥compd¥label{cmk01}}
¥cdtwocell{Opt}{100pt}{¥bzdrv [pal {1D==0;4D==NS0$_2$R}}%
{¥compd¥label{cmk02}}
¥schemelrarrow{Opt}t{1lcm}{}{}
¥cdtwocell{Opt}{80pt}{¥bzdrv[pal {1D==0;4D==0}}{¥compd¥label{cmk03}} ¥¥[20pt]
¥cdtwocell{Opt}{100pt}{¥bzdrv[oa] {1D==NS0$_2$R; 2D==NS0$_2$R}¥vskip-20pt1}’
{¥compd¥label{cmk04}}

oo oo,000, 43, 153-166 (1985).
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¥cdtwocell{Opt}{100pt}{¥bzdrv [oal{1D==0;2D==NS0$_2$R}¥vskip-20pt}}
{¥compd¥label{cmk05}}

¥schemelrarrow{Opt}{1cm}{}{}

¥cdtwocell{0Opt}{80pt}{¥bzdrv[oa] {1D==0;2D==0}¥vskip-20pt}/
{¥compd¥label{cmk06}} ¥par ¥vspace*{10pt}

¥end{center}

¥end{grshfboxit}

4.12.2 0O

000-00000000 (59000 62)000000-000000000 (60000 63)00000
000000 (C=0)000000000 (C=N-SO,R) 000000000000 (61000 64)00
00000000000000000

NSO.R 0 0
| | |
() —
| I |
NSO.R NSO.R 0
59 60 61
NSO.R 0 0
P P o
—
62 63 64

4.13 00O 13

000000000 Bull. Chem. Soc. Jpn.?0000000000

4.13.1 000000

Totololohlolohlololololololololololoolololololololololole
¥def¥bmC{¥mbox{¥boldmath $C$}}
¥def¥bmD{¥mbox{¥boldmath $D$}}
Totohlohlohh ol lolololololololololololoololololololols

First, we shall clarify the pseudo-point group that
characterizes the symmetry of the pair

123, Fujita, Bull. Chem. Soc. Jpn., 67, 2935 (1994).
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(¥cref{cf:0la}¥reacteqarrow{Optt{icm}{}{} ¥cref{cf:01b}).

The pair coincides with itself on the

action of the twelve symmetry operations of the group $¥bmD_{3d}$,
{¥em i.e.},
¥begin{equation}
¥omD_{3d} =¥{I, C_{3}, Cc_{3}"{2}, s_{6}, i, s_{6}°{5},

c_{2(1)} {¥prime}, C_{2(2)} " {¥prime}, C_{2(3)} " {¥prime}
¥sigma_{v(1)}, ¥sigma {v(2)}, ¥sigma {v(3)},

¥},
¥label{eq:01}
¥end{equation}

where each symmetry operation is considered to act

on each conformer (A or B) of the pair. However,

additional operations should be introduced

to treat confomational changes of cyclohexane.

For the purpose of exchanging axial and equatorial positions,

we introduce a pseudo-dihedral rotation
($¥widehat{C}_{2}"{¥prime}$-operation),

which is a combination of flipping and

exchange (A¥reacteqarrow{Opt}{1cm}{}{}B), as shown in Fig.¥ ¥ref{ff:01}.

¥begin{figure} [h]

¥begin{center}

%¥fbox{l

¥begin{picture}(4100,3700) (0,0)

¥put (0,2600) {¥chairi{1Sa==7;1Se==1;2Sa==12;2Se==6;3Sa==11;3Se==5;%
4Sa==10;4Se==4;55a==9;58e==3;6Sa==8;6Se==2}}

¥put (800,2970) {{¥small A}}

¥nocompd

¥put (700,2600) {¥derivlabel{cf:01a}}

¥put (1750,3000) {¥vector(1,0){500}}

¥put (2250,2950) {¥vector(-1,0){500}}

¥put (2400,2600) {¥chair{1Se==7;1Sa==1;2Se==12;2Sa==6;3Se==11;3Sa==5;%
4Se==10;4Sa==4;5Se==9;55a==3;6Se==8;6Sa==2}}

¥put (3200,2970) {{¥small B}}

¥put (3200,2600) {¥derivlabel{cf:01b}}

%

¥put (2000,2500) {¥vector(0,-1){300}}

¥put (2050,2350) {rotation}

%

¥put (0,1300) {¥chair{1Sa==7;1Se==1;6Sa==12;6Se==6;5Sa==11;5Se==5;/,
4Sa==10;4Se==4;3Sa==9;3Se==3;2Sa==8;2Se==2}}

¥put (800,1670) {{¥small A}}

¥nocompd

¥put (800,1300) {¥derivlabel{cf:02a}}

%¥put (1750, 1300) {¥reactrarrow{40pt}{2cm}{flippingH{¥strut}}

¥put (1750,1700) {¥vector(1,0){500}}

¥put (2250, 1650) {¥vector(-1,0){500}}

%#¥put (1800,1750) {3

¥put (2400,1300) {¥chairi{1Se==7;1Sa==1;6Se==12;65a==6;5Se==11;5Sa==5;
4Se==10;4Sa==4;3Se==9;3Sa==3;2Se==8;2Sa==2}}

¥put (3200,1670) {{¥small B}}

¥put (3100,1300) {¥derivlabel{cf:02b}}

%

¥put (2000, 1200) {¥vector(0,-1){300}}

7¥put (2050,1050) {exchange}

¥put (2050, 1050) {A¥reacteqarrow{Opt}{1cm}{}{}B}
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yA

¥put (0,0) {¥chairi{1Se==7;1Sa==1;6Se==12;6Sa==6;5Se==11;5Sa==5;%
4Se==10;4Sa==4;3Se==9;3Sa==3;2Se==8;25a==2}}

¥put (800,370) {{¥small B}}

¥nocompd

¥put (700,0) {¥derivlabel{cf:03a}}

¥put (1750,400) {¥vector(1,0){500}}

¥put (2250,350) {¥vector (-1,0){500}}

¥put (2400,0) {¥chair{1Sa==7;1Se==1;6Sa==12;6Se==6;55a==11;55e==5;7,
4Sa==10;4Se==4;3Sa==9;3Se==3;25a==8;2Se==2}}

¥put (3200,370) {{¥small A}}

¥put (3200,0) {¥derivlabel{cf:03b}}

¥end{picture}},

YA

¥end{center}

¥caption{The Definition of the Operation $¥widehat{C}_{2} {¥prime}$}
¥label{ff:01}

¥end{figure}

4.13.2 0O

First, we shall clarify the pseudo-point group that characterizes the symmetry of the pair (65a
———65b). The pair coincides with itself on the action of the twelve symmetry operations of the
group D3y, i.e.,

Dsq = {I,C3,C3, 56,1, 58, Ch(1y, Chay, Cos)Tu(1), Tu(2), Tu(3): b (4.5)

where each symmetry operation is considered to act on each conformer (A or B) of the pair. However, ad-
ditional operations should be introduced to treat confomational changes of cyclohexane. For the purpose
of exchanging axial and equatorial positions, we introduce a pseudo-dihedral rotation (CA'é—operation),

which is a combination of flipping and exchange (A=———B), as shown in Fig. 4.2.
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AT—/B

O 4.2: The Definition of the Operation @
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