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AR 31T B BRSO EEARRIEAFHD 1 DI %@ﬁ%M&®%§#%5 Fe %

RICHE DTS TEEETH EHALORAMICERENE DD oNTE D 4 Fa8#%
DIEFICRIR L T A & EHIZE 2 TIRERIEMIE XN L H 127> T3,
29 LIt FRBO B EARPT 10D OEFINE LTOHR A~ —4 2 MEF .
By #RICI96UERY — ) ik B 7 5 v T —FILDFRLKR, BACHIES
FELOOH S, KL CHMONTODHELTTFROLI BV 0FFA MY v
. YomTy . 790 —TIVEERH L, UL LI oORITIRZEAIC
IO EBREALBAL THEEHEEDPZAOIMNTHETUE S 2 ENRBNY,

o™

=<

ESA Ik AN @Eéﬂt%@%ﬁ@ﬁﬁﬁmi@% wﬁg%vﬁtb§<
DPHFENEINT E o, BROMBAER L ELBANIZX I OfFERIRE SRS,
BIZAE. 2 DOEREE ZIE U TR 2 @HSEmE LTI, L8&-ZE&HS 7
FLAY RS a7 7 SV KEBTL I EMTED, £33 O00OBREAEE
MCEAI U2l & LTI, L89-—BERT U b T5E6Y 2, TOL HHBERO FR
DM SND, UL, 3DDERE A SRR S EMEERMEEET L ITE
EXET. BREEM OMHABMFERP. TIUIEL 9 FREOMEIMTALRERV £
(IR, Yy — PYRY YR8 3R L= ST AR B B H, B
DSPIRFE D 72 DR B REF DS IRICALE U, BERAROMAEOE S, SHEN &1
SAM B 13,5 NUBVRELILY 7 oA LA R RO & B B A
IO EAEFIZRebek SIZ L DBRIIN TS D N, Y7 aANFHUVENTL T 4
A= g VERZBNETIZEDNS, 2DODAINKRFUNEET I EDOHIZA
INEEEESTCD L TN THREAKD ZE- T T3 — A2 g YABELRG
N SR EV D RSN S 5 (Fig. 1-1),



X--Y X--Y--Z 7
Y A
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Yo X--Y--Z
Y
5 7 9
Fig 1-1

—J. LEI3-=FH M) T F 2 V10TRERENMI4SA DA EFDIE=AE
DIERMIIAE L, T O=MEOEL PEISERENEEHTICEELTED 320D
ERIEFOMAAER AT 5 OICEBINIER Y O—DEEZ ohb, Fil 1 8,
BALICERIL EDONT OB TFEMBRAAL MY TF L D HRELL S A& U
TN EDBLEN S KD BILEWTH 5(Fig. 1-2),

Fig 1-2

W5 NG RBHEERBHELEH L 20 o OB5T 55T REEOBLIN S HK D
bR TH 5,
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2 TAWRIL. e OFELINILS,13-ZFH N FF L O5FAB LU
SFRMEEARERF U, JO8RRD P Ro Y-85, ik, B, Uiaic
Bk DH B0 FOMBEORENAELZ EAANE L, 22 TN TFFEVIERE
DEWEBLTOS THMEERICRHT256bH50F & UTHIE THREND b
ROV —DIFFEREEZZ T 5,

[1-3] Bao=@#h) ¥t r08ksk LTHEA

A EDFEITIEFE LA DY MY EBR N PF 2 NBEE B0, BAEE TIZ
BRMOSOFIRN ARG EIFSNON TWIWONRADEE LIS, DITICRE
OB ERRAEE EDTHI, =B N FF L DEMKIE. Misumi” | Averill

8 Sic k0 L8-UBHT L NSt 3B LA & DDiels-Alder[Z 5 A LN T
TN TE D FRcEFAvenll & (3 A FHI7S KRG 21T > TU B (Table 1-1),

Table 1-1 Ratio of anti to syn isomers

X X ES' OY  .
OOO ;+

cmpd. X= Y= Yoanti %syn yield, %
12 Cl Me 25 75 74
13 CN Me 28 72 57
14 CO2Me Me 31 69 58
15 Ci Ci 77 23 27
16 CO2Me Cl 73 27 20
17 Ci CO2oMe 44 56 47
18 CN COsMe - 99 1 38
19 COsMe CO2Me 76 24 62

S DB - D=E N Y T AR, R b &3 ARE
L EDNHEETH S, UHLIDRIGICIEHNT AT VAT IO D7 /il &
DR A VOMFRERTHERT B & I e, RUFA ¥ OEREDELRE | H
KTHLBACREMNET DY Y — = E Rk A F— I EFHE R >TUES &
NS D 2 DD EIC NG D Y Y — S BRI PF R DO RBARICRSBTL S
BLUTNA EITNZ TN,

M FF L AT EEE G 5 3D & U TidFricdel-Crafts i £ %7 3 JL{k(Sche
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me 1-3), = b a{k(Scheme 1-4, 1-5), 7 oo X F )L{L(Scheme 1—6)%73@%&%3 NnTH
BN DREFERMICICEDERILIEAA (240D (TEBELTEID, aff
(1A7) ABLHIZIXERILTE,

.

conc. HNO3 O + Ob
. - *
NO, NO,
NO, NO
y 3
NO L
2 NO,
| l\.lozcheme 1-4 o,
20 fuming HN03= ] . j
O,N - bO NO - b@
2 NO, 2 NO,
o | CH,CI
| O CICH O
GICH,0Me 1 . i . i
snCl, 2 H2 Yo H T b@
2 CICH,



INEPTFEE OBEI S LT (19884F) izB W Ty v— NUERMN) FFE
OB A FEAITNEDH TN DO HEEZRA T D, £ n-TFILY
Frr L L tet-H Y LT F Y FO#EKTSH SSchlosserdif ' © 12 & 5 Y A
F AL — B AR, LTS Y o 2 dSchlosserdif iz N ¥ R & Hg AT IX
By ATZIMLTEBAETH D, ZOREEFOTERN A 7 ILERAAS TCHER
R IN 2 T4 & TAIANBUE UBIRBI A 7 JUALIZATA T (Scheme 1-7,
Table 1-2),

t-BuOK O O
%0 nBuli LA b@ ,+ ‘O

K
21 22
DMF - Ob + | O‘
oy, Y
CHO CHO
23 24
Scheme 1-7

Table 1-2 Metalation and formylation of 15 using Schlosser's base

Run Subs. Solv. (Hex) Base Temp Products Recovery
m. mol. mi Hex. sol. ‘C %23,%24 %
1 1.0 10 2.3eq r.t. 6 5 39
2 1.0 10 2.2eq 25 4 4 23
3 1.0 10 3.0eq 60 5 <5 27
4 1.0 10 3.0eq 0 total <5 62

Fio. AT oFF AU BEREDO AT O R TFHE ) F A IO T~ &
AT N-XFIL-9- ) FF IV AILRFF I REANWS &L 2 U FAHEnal g
THDIENHNEEININ MY U F AUITERII U - 72, 1 1P (Scheme 1
-8, Table 1-3), '



O i) n-BuLI-TMEDA / ether O E O
? +
[ b@ iiy quencher [ b@ [ b@
07 "NHMe E O "NHMe E O "NHMe
25 26a 26b
Scheme 1-8

Table 1-3 Yields of heteroatom-facilitated lithiation and functionalization

v yield(%)
guencher E 26a 26b
0O, OH 32 52

DMF CHO 32 60

IO MO HEELT, L8-VERT VS & 3-ERNX YA L EDD
iels-Alder [ T E 1 B ¥ VIRDERERDFV 2B Clcd, 7o hokvVETUR
FZNVRE AT DI C I &ICKD | EHIfYIZ Y VLM % & &8 TDiels-Alder fg
J6EIET, Y UROAE/BEFEMMGE I, LML OFETER H1
DOFEITEINET . ¥ v — N TFE 38 SN TV (Scheme 1-9),

Scheme 1-9

[1-4] FHXOWHE

ZDXITIRIL T, KRR TR. FITHRNL L VZBHR N T F O
HAMALL. TOBBEOEBRAITHIZ EICLVELADY VZEB N PF L %
B LIz, Eloe M TF B2 UBRICEBNIIEE L RS 0DI1, 4, SETHFM
MEERERET Uic, £ UT 60 TETHTHRMEERERET Ui,

F2EIIB T, 2T08RMEERAEE LT, L8V 7ouar7y by E3-4
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%w&y$4y&@mmﬂmmﬂﬁui@m@m@%u%énéL&yﬁun4}f
FI MY T FE 2 EF, UFILFTFY Rickbd ol v— X7 IV ERED
29D 4 pDHET % U 72(Scheme 1-10),

E* mc‘o

Scheme 1-10

FEIFIZHENT, WO FRREMICAIR DS bV v —ZEl Y T F
U208 ERNE L, LE13-M Y X (A MFYHINRZIV) M) TFFEVER
RERET B0 b ZRXTIVEROHBR ARG EERFE L. M) ZXFIVENS b
JZ (e FafyAFI) bITFFE AR U, S/ bR (ERpdF oA F
W) MY TFron ORERAFIERIGUELY DY v -~ =&l M) TFE U OEKF
k&5 PYR (FaoXF) b TPFRUERER LI, Flo MY X Ok
VW) FUTFE Y BOREINSHFFINL MR (ZFZ)) MITFE

V&AL U7, (Scheme 1-11),
b Ob b
ol @

31

R'=COOMe, CH,0H, CHZC', CHO etfc
Scheme 1-11

BAFIZ BT, MY X (ZopAF) MY TFE /ﬁ\b‘ﬁ’%éhé@’? D
USRS v MEEALZOA A il EEA B U 7z(Scheme 1-12),



CIH,C Ob R'Na :R"HQC Ob
-0 -1
CH,Cl  CH,CI CHzR"  CH,R"

33 34

R'=OMe, OCH,CH,0Et, NMe,, OCH,CH,NMe,, etc
Scheme 1-12

FICBWTIE Y. BEEOE THRKRD b 7o, F /oSandmeyerfg il & D FlE &
DYy —Z@B N TFEDBERENLE Y- N)T I ) MY TLFE365 Y
TFE L M) IR VEED S CurtivsEEAT A WT AR LU, ISR T I/ E&EAED

AFIMEL. ZFOTAFIVT I ) FEHRITO T Ny RBE VTV ELTOWEA#A
L 7z(Scheme 1-13),

HOOC N ' MeN
oy == Sy ——="=

COOH COOH NH; NH, NMe,  NMe,

35 36 37
Scheme 1-13

EOEIZBWWT, N TPF O XFIVKIZTY =)L) F7 LEEAZIETH
SNBMUTY —IVAIVE ) - VEEREZBRTUE L THONDL MY T U —ILAF
WA F A AL A AR N Y T FE 38, 39, 404K E B TOME ARG
L 7z(Fig. 1-14),

(

@CAI’Z @:Arz @CAFQ @:Arg

40

Ar=Ph, Tol
Fig. 1-14



HEIZIZBWTE, N PF e VIS OV EBA LI N T EE R
U £DF DAV DRE REEAE#E U (Fig. 1-15),

w4

Fig. 1-15

Bk, M TFEVOREOF N T BEIERIEAT 50N AFETEY 2
ANTTZEZ 7 FTHOLSNTNS FLD b DAL 5(Fig. 1-16),




1 HERERIH

SEBR IR L7CUERESR S T O@E O TH 5,

B (k#EIE) : Mettler EP-2, Yanaco MPS00D
MS : JEOL IMS-01SG-2, JEOL IMS-SX1-2
'H-NMR - JEOL GX-400(400MHz), JEOL GSX-270(270MHz),
JEOL EX-270(270MHz), Varioan XL-100(100MHz),
JEOL FX-90Q( 90MHz), JEOL PMX-60SI(60MHz)

PC-NMR : JEOL GX-400(100MHz), JEOL GSX-270(67.8MHz),
JEOL EX-270(67.8MHz), JEOL FX-90Q( 22.5MHz)
IR - Hitachi EPI-G3, Perkin Elmer FT-IR 1650
UV-Vis : Hitachi U-3400
ESR D RBRORF AR BB a e . ALK RUSHHARIE U7z,
- TR D KRR F PR R IR L 72,

BT NTEB LI bD R, Fio, SKEEIS, EY SRR OFET
IR LIcb o v,

HSLrae NS5 T4 YU A5 IVITIE. Merck Art. 7734 Kieselgel 6036 & Of
Daisogel IR-60 No.1001WA ZDFE FfEH Uiz, T2 oL bS5 T7 47
JU 3 F{dMerck Art. 1097 Aluminiumoxid 90(I-IN) 4 [AIfkICZ D F A L1,
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¥o2E VU -ZEER N I UEOPEE BIERFE OB

[(2-1] P BHEOVVZEBEBRN)TFEUOABMERBRR

NYBHEL MY SF L OERIE. Misumil, Averill?) 2 7L — it k- T D
DOIEEHDEBITHN TN D, K4 DEEEANIEIENLSBDDZDFHFLS

SUEBRT NI NNT S, B ERAN VYL 20 Diels-Alderf A V0 B D
DT & 5(Scheme 2-1-1),

y v X X
by b Ay

Y .
1 2 3
Scheme 2-1
X X X
COOH NH,
| —— or
NH, COOH
2 5 6
Scheme 2-2

ZOEKTIE. NUHF AL 200EMAE UTOBEBRT v X7 Z)VEES . 6DE K
Vo oDON YA L2REDOHES . WX U1 A IO BL IR A
REETE D, OB L TI986FAverill 5 IR TE AT > THE D Hws LT
WS EFRD K HITBEXTIN S,

[ MR-T v FROARILIEEBREDRIE L XA 28T TR 1D
T VT4 THEII LD REINS, ZZTHNZLTOT Y Mot (1 X=0l,
CN, COOMe)iZiZl, BALICEFWGIHEDBEREND O £ DEME IO HIE
BATA £ IO IEBH A RENT S D LRFIN S, BEMDIEFIT
CN>COOMe>CIDONETH %o KIGICEET ZR U A L2088 1E, FHERO 7 #E
W LERED 7 THEN S, BRIED L - ESEELHRIIHEHLLOE LA
oBWRAEMUICERYGRETH S, EHMIZ, BTHRHEEOEBREINHF 1 20
EHRACI)DRFA AN EEMEEAR T, - T, C2Azs ", CIALIZS &
UTN YA 200 BERENT 5, BTHRIHEOBERIEIL, XA D45k
Urctit A #in X g5, oML HA v ET 2 S 0 OfED B BN
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T F U ELBATED,

B TEMRINICIE, T, JBAHRTHAH &, BAD MY ER MY FFE e
BREBETH B0, FERICRTTARRINELS B X T F RN EE R &5 B 5AN
£, —EER LT VFRE Y URICERT B0 SRR TH B, e DSBS
4 B ERERERAVES T Hhoflc OEFEISE AN ESR b Y FFE L, &
Btk AV TR (M T, SEDAverll S DIERIZAE D &, T L FARM. FEBM TS
bo Flo, BRANUYA VOBBEADOELRIMENIRENE, T TR XY
¥ A L RO Diels-Alder JED IR BEIZ B 755, 18- DERT L hSE v,
3,6- VEBAN A LT V0p-R S F ) 99 DDiels-Alderfy 512 & - THEX N
51,8,13,16-5 b S{## b ) FF& . 8, 10(Scheme 2-3)iZH DMK -7 o F5#
ORI HDD ., IROBT Y L AID A OBIR AL BT R TH O
HFSEREE UTI3IFE U U, € TDiels-Alderg 4 FILTHEA D Y v ) &
@bUf%ty%%ﬁ%KAﬂbiﬁ&?5@@%%%?Hho

Y @l————»
~ G A.

10
Scheme 2-3
Dicls-Alder itz I THEZ O b TFE U EED 2 &k, kLo M) TFFE
Y DRBOESENI, ¥ -7 FROESIEROHESRBTH 52 L, Fr
DHMET DY VER MY TF 2 EROBREROGERMIIGE LTINS 2 &
DL ZITES MUTFRVERIC, ARE Y ANCEREEEAT 5T
IhamETd 52 Lt Ui,

[2—2] ANTORFHEBNIKS MY A S alb-BEiILORAA

NTUORFAEUEREEAE T IV E VBRI, MIERAERAIES &, Bt
13-



DA I MDA Z LI, BRIGEANTRETH B0 NV ¥ VRICEEANT
OEFES LTRSS, A F U VAT DA BA TOIIRR AV
NID A 7 AL EBELDERETSH 5 %,

NMes npyLi '
F /LI —_— NMe,
HBu Li

11 12
Scheme 2-4

N T F 2 o OMIFETEAD D E S E ¥ A1, 8, B3R EDMITIE. A F ViR
D —ONIET BT, OB LR CALEBRIZIE S, LML IDEE. NT o
TWNT DU EINLE AN TICEASINCERBIIKRA LT LXK S 7, 3
DOR VY VBEEFHCEEELT 5 2 S TERL, £ 2 THFRZEOEHE. N
-AFIV9- MU FFVIVHIVERFY I FEERL. €D ERILOFMEHE Ui,
KBRDOEE S 7EIZ . KIE FTHFn-BuLi-TMEDAZ X O V) F A&7 FEix DK
ETH & RS X H THERE(LA A 72(Scheme2-5),

O i) nBuLi-TMEDA E O
2 b@ i) E* s b@

CONHMe E CONHMe
13 14

: Scheme?2-5

L8-UBEHAICBE LTI, SETH S, LE,13- M BRI/ ST
e ZHiE, 73 FELICRERETFEBRETO 2 2ONT olfF UNMAEL
BNHTHA A, IHILVE FaF U ARQ14:E=OH)II DT, &) —E&ROIE
EEHOTY FALERS 3 ODOEBRMEELEAT S I LR LRI S, K
BEDOBMERFEFET I NELEDANTOFEFMIZY FOLAFA U 0F L — ML
TCREEEIE > TLE I DT, BRRILSINTOIROAR Y EVRAD Y FALBEZ 5
AN AL

—J . Baton &3 F o N UEHOBERELICE 2 O kERNTO 2, &H &R
FEEARANTAT oG FHEY) FAEHNTF 2NV EROZ BRI LT
V3,

T FaNUERICT I FEE 2OEALERERILEZTO. E5I1TE, 4V
T/ FaNUT I RISERNTANTaRETFIA Y U—3 a V270 b U BRELL6
WK LT 5, ZORIGDFEBIZ. X 7 IALFNCER A DN TO S Y FA{LEIT
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RS ITRXRVTLT I FERAOTHNSZ EE, 7 o FRlERPICHESIETH

HHTH5,
CONNMZTLZkT CH3C(0)  CON('Pr),

@ l\thr ,tBUOCOCHa gCOCHa
} COCHj

N=C N=C
15 16
Scheme 2-6

Eaton5( & 5 &\ U FALAIZAOIGE, U F A & FR & DBOF SRR
DHICHF->TWENR, NOIT R VI LKERREDOHO I o TRV
LEKDHHHF > T Bo HoTs UFHETEZERILT 584, NTF ORI &
BTV ARNDER B 512G E. A YIS/ EHEOKREEZBRLTLES Z
LWL BDT, BERLICEARTH S, v 72T LEf0cGEd. ~NToR
FOT YA INIEL 5T N A T ILDFITTEF - T 5D TEERELIC
AN 2 &2, £2Cy M TFFEV DT I REANL, TR VTLT
I RTOAIIMELERA T COFED M) TF 2 TOHHI—DDOMBEIZ MY
FA-EALDER L BEINTDH, 2087 I FEOBREE LATHIEES L
MThHbH, LHLIDETIRUAMBEETHRB I NICHIVE LV BOERTEBURIRED
B TE 3 EMEIND, 9- 1Y FF ALK BT EIRE TR S AT
%9,

F9. MDA T O ENT I FEEEALKL M) TF U DAEBRERAT
BEHERS-FIVRF LIV TFE TR BI O Y FEL, Y1V FOELT 3
VEAERSIETT I FEET S, UH UERE, 73 MEES L 0aand, 1705
WX Nto(Scheme 2-7), ZD MY FFEUDEE, F2 0 L0 bIAEENKEN
EFRIN, HIFNT IVIZLET I MO TER -7 bDEZEZ SN 5B,

0 iy SOCl, | O
b i) HIN( Pr) , b@

COOH CON(Pr),
17 18
Scheme 2-7
Z 2T SeoNTalg B Y FAICHOIN- X FIL9- N Y FF VALK F
31 F19% FHUTEatonD HEAKET U7cd, BEebAESM =185 Z SIXTEXRh >
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72(Scheme 2-8),

ii) DMF

O i) nBuLl, MgBry, TMP
b » recovery

CONHMe
19

Scheme 2-8
Wi, AT OEILT I NEABATEREN DT, DAFIVT I NEAR
DON,N-D X F)V-9- f Y PF VIV AFH I R21EGEULAT nRF#8Y 74
(AT - 10 ZDHRA DI D FRHANK T - 72(Scheme 2-9), |

0 isoe

ey, b@ ) HNMe, b@

COOH CONMe,
20 21
O ' i) nBuLl, MgBr,, TMP
b » recovery
o O iy DMF
CONMEQ
21
Scheme 2-9

ZDEIITNYTPFEVDRTIE, FaNVORDOE)WERIMEEE TS
LI TELED 572, Eaton 5DFR TR, FaNVISEAZIN TV YT/ EICED F 2
INBDIKEDBEEEN LN TWE I EHHIIO—Rrd L, bU T F
UOHRTE. 73 NFERICISICVT ) BEEBAT DI EIEARMCRES D
Ty NT OETHBIY F A MY EREIZS ORI L TOE0,

(2—3] RUY»gMNYTFE22DOHEMDRA
ANTORFEE) FAAATIE N AT I TE D - T, FHEIZIZ MY
TOEHAHNI M)A KN TF 2 UoNBEEICAFTENE. oy - F

VLT MY UFAREERL, BeD ) ERAEDERTE 5139 THS

-16-



(Scheme 2-10), LML I 56D b Y /ady AMKIERIZIZKATH 5,

’ (] A

Sy = Ay = 2o

E
X:Cl, Br, i M :Li, MgX
22 23 24
Scheme 2-10

ZITyy NI OB N T e L OARFEDRFIC OV T bR L7z,
Fyaog b PFE D OEBITERD2DDI— MEZ SN S, =Y/ \a 7
v kS ENATXR YA L EDDiels-Alderf i (Scheme 2-1; X, Y= 4 ) T. b
=D, ZEBR NI TFEUNSD MY NDERANDOFREEAL IR TDH 5 (Scheme

2-11),
%o — 05@
X X R R
25 26
Scheme 2-11
BEno hUg M) FPFE R, i lLickdic by Zoo N FFE UG
Thb, Chidv/s/noyry bt E7paX ¥ A 2 & ODiels-Alderf 2 &
5bDTHb, ZOHETIE, Diels-Alderf JEDINEIMEL « F72T v FHERNFAE
BpEizn, HIWETS o Mg M TF & o OREBIERK T3 & XS0 ERN,
VT FROREY O LU, Fo, Moo b TR D oo,
TaEED, 7 NEERANRISHEMENTZD, BEIZA TIULINTE TN, £
T, MU ToENTFEUR, NJATRNMN)TPFRVEERTHI ENEEIC
->TL B, BHEN, 7uuiho, 7axhk, 3T EEMDBIIONT, &
SPETEEEDME T4 5 DT, B-IRIEIC & 5 Diels-Alder it Ji D YR DR T 13 #%imk U
BEdTay Moo M) TF 20 OlERNN LT S aEelnd 5, ) FF&
Vi Ty ok E. RUYF A U ODiels-Alderg G2 & D AR I N B DT, 5B
MWFFEE D/NINE, Scheme 2-12OB T 7T OET o M T F /) V30D EBAE AT
DL VT3 AR29 D Sandmeyer R DVEINEE TH & U7z,
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S0, SO,
Cl O i NH O NH
Y0040 00—
27 28
NH, O  NH, , Br O Br
== 1
0 0
29 30
Scheme 2-12

Z 2 CHLdSandmyerf 5 & FAUVL T, FIOHETT I/ &b ool oNDE#RAE
AT, 19924 eelChaldl-7 I /F 75 Lo ol-I—RNFT7F7 L U AEKT S
HLUOWHEEAREL TS Y, Zhid, HlMr v 7 IWck 7/ #£E DT
{492/ <=1y l\“ NUXFIV T ANZED Iy NEEEATEHETHH,
|

‘AmONO /CH3CN
ii) TMSI, 90%
32
Scheme 2-13

COHEEL-TI )TN X ) VABICEMAT A MR Iy REBRA340
EERTH (;hf:o

o |
AmONO/CH30N O
iy TMSI, 98% ‘ ‘
0

Scheme 2-14
RIS T I )T b oF /7 029THL8- a3 K7 Mo+ VISOHERD
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1218 & 11 72(Scheme 2-15),

HoN O NH, IO |
SOSRELEC O
iy TMSI, quant.
0 0
29 35
Scheme 2-15

ZDXHIITIAT RTINS F ) VISHHBNBEZITIROND LI - 72N
3SABITUINII T RT U NS VICEBT 20— HavROBRLOEES, 7L
MEAET S, ZhE, BICZOAREBNE NI T I/ M) FPFEU36ICEAL
ThYaw KM PFEITOEEERAT. LOULABISER TRICIE/IHA.
Hi9E 9 5371, BEF& UME SN -7, RICFHEZBRET L TG T TRIEE
79 & ETIENL U7h810% & 013 0 RIETH - 12,

H,N O 'AmONO /CHsCN I O
b b + by-product
49' i) TMSI ’
NH2 |
36 37
Scheme 2-16

ZDXIICMNY TFFEVDRTHE, TORSIENET UL, BBESZ S0 -
2o BIEBMINETTETHEMN, 7o b UNMRNG M) FFE 0 OFRMENT
BO. TIJHESFHELRNEHIING, E-T. VTV LiEAES M) 3
7 Kb TPF v OEBRIEHREROEBICIEE L TR,

B b7 I JK36134IM4 95 MU AR UBOSERLELLDTH S, FE
BAIVE VB AT AT —IVICE T 5 BRSO SN TED ﬂﬂi
75 OIIEEHIC 36 L D ES LD THbETHE L,

Hunsdiecker i [ 3 LIRS SNTINBD, LDRIED S D E U TIZ19894E|Z
SinghbJustiZF+ 77 Lo VAR VB8N G, FEL, SNV BV IUTEF
— hMERAOCTERISICEY V3 - FF 75 L2/l LT3 Y, BT bR
I8 L OHIVR VB, 3T RRUE Y DT T b, auEEFHBEML. O
TS oTTRHRERETAE, IVEROBNBALTHE, 18-Uay NI L
2394 80% DK TH TIN5,
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HOC  CO2H , (AcO),IPh, hv
38 39
ZORE. G—= KRB DT 7T — MDD AIRF VIVENEHIL XN,
T VIR B S AR ST, o VBB AINS, £ TARKDOE
SN TF v DAHIVE VB0 T EERE Ulc, SKBRIZHEV ., VU LR RIZ,

40, I FXUE VT ET— M IUREMA, NOF U5 T O Lo,
3y MEROERIZED SN idh- 72,

2 (AcO)IPh, v O
4|:ih!§r /ccl, ;xgiqu!?

CO,H CO,H
40
Scheme 2-18

MEHEZRS (. M TPF U ARV BOMELRBENDBREMEL . B
%f@ﬁm_mofbiick&ﬁbM5o

bI)—DDOEFHELHFEELUTEHBATA Nhono D LMl Tl VAR Z Uiz
OA AT U —IVEBLFENH Y, ZokiEERCNIE. BEMNSIET O
CERD. BN ST — FERDER L., Scheme 2-199D kST by I K R
TF X ITOEBDEENDH 5,

HOOC ' |oc |
= ™ Sl

COOH COOH

Scheme 2-19
TIT MITFRVAVRVERING, N b T FE IR TELNED
PRET Uice MU T I 0 O TP EMIIALE T, KGRI
WOT, BN LERIEMM TRIGATT) &I Uice N T F R AIVER ViR
ZIEALTF A Z VR IMBGETR T 5 SHM T BB ONE ST 5,
FTRARVE VEBEBEFERX N T 2 ZIVR R T 4 VLD D L EnEE R L
7oy zan M) FFE U A3RER LD 5 fo, IRICHIBADENN /= k)L
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InEGER U7opy, 4332 0 ER U -7, £ 2T, AL FTNET 52 &
Utz M TRIGAAT » 7o & & A43350%F2EE e % L 72(Scheme 2-10, Table 2-1),

cioC O RhCl,(PPhg), Cl O

a b@ solvent 3 i b@
42 43

Scheme 2-20
Table 2-1 Transformation of 42 to 43

solvent yield(%)
benzene 0
PhCN 0

no solvent ~50

S0 OEPERT B Z ESM - DT, 37 MEDSRA RS,

T b MU LMY A FNY T URRIES Bk, BEAEE LoDy
LA N A TIE U, LOL IO EXAR LD, FEUTETRT
ZORIETIE. IVL MY FFE U REEKT B 2 LT E I - 72(Scheme 2-21),
H->TIDOHETS MU IV ME3T2INERBBLORIREEEEIN S,

TMSI O RhCl,(PPh O
HoOC O > 10C 2 3)2\'1

a b@ CH4CN a b@ solvent a b@

44

Scheme 2-21
[2—4) v7oa-XFI Y TFE DY F A LDORET

PEDEHSIZhunag N PFEUA2EKTHIEE#HUNOT, BBEDO M E
) IR UH SO EREEOEREIT, BeD MY BN FFE U EART
% Z &i1T UTe, Diels-Alderg iz L D#Eons NUER N FF D b, IR
BV M ERKMIMESND SDIZY70a-AFIVN) FF w2 450855, T
DA, BEL MU EBR N PF 2 IHET 5103, 7 onikogEf s A FILE
DEBAITOREINER S 9 ERELLIDOEAMH S 7 o nBEAzhEk
KD EREEANEBT 5 HETH 5, '
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NaF AT IVFEILH B0NET YU —IbDNTh - A F IV I FE 42 D TEND
B, ZhoEY 7 oo-AFIL MY TFFEIHEAT HIZE0 L OB END B,
3, ML DN ILUTD3ID2DHEIIDNTELTHS,

1) FIFENVYFTLILE DY -2 TV BE

TIFIVYFTLAILB, Nady AT IVFIL, ol ALE =)L, ol AL
TV =Dl DY F 7 ANORBIIFI NG VR RRL I TROHAIL L
AL TWHAER, 70aXRyELOLEHIBTI—ILr7a54 KOEE/ a4y -2
FNVZBIHT B RIGHENTEL . 70aXidELoMhEE ) ENToEFHFES L

~Y ‘f”ZH[Z%E\, LE< %@%AJ\ v /ﬁ‘@)ﬂi'ﬁ'%(Schcme 2-22),

el =gy

Scheme 2-22

P>T MY TF AT BRI 7 oo-U F 7 LR ST TCONEEI
@H%'C% AY/AY

2)7 ) =Y — VIR

TYZY—IVRETT V=7 asA Ko7 ) v — VA5 HiEIZRD
2OMEILHSNTIN B,

— R L LTIV DD O IZTHF A LB HEETH B 1Y, —fz 7y =
Y—IVAEOA KT — T L D HAEEOEWTHFFR O G , & O BRI
BRICEZIZIR T2 I LR ‘/%b i, BRTE TMB LRI AHET 5 &Rk

IR T RV T LAEAEHAALZ 2T —Iv7 0510 FOMKTHFIRR AT T LT
=7 —?—Jbﬁita?e%:ﬁ?%ﬁ(ff%éo bI)—DREBHREOGWT IRV T LeRk
WTHAE X3 HETH % ' *A(Scheme 2-23),

MgCl E
KI, K QCI E+
MgBr, ——» Mg* —————» >
/ THF

Scheme 2-23

3) UFILFTFY RIZKBNADH v-A IV

CDORIMERFTREZI B FTLFTFY FOSDEFBINCLAETTT
= R B 1T d B (Scheme 2-24), @B F U LIEEBA U T L EEN,
koD U%WA/\"W&“—%HEJL\’C/J\iﬁ*%@%@ﬁ&:%;ifﬁfjﬂﬂ’é%éo ILIZUFTILF
TF) FEHNWNS EZ ) V=S EENTOYT - F 77 AR G2 — 3R T
ZBRNENRD B, KBIDORIGIZEB 70X ¥ DOEBEHHR~DELRITE 9%
ERINHETH D EMEINTND Y,
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Scheme 2-24

X9 EUTRITLILKSE T Y-S ERE LT,
[2—4] 7V =Y —IVRISIC & 5 BEEE(LORRES

EME< 7RV LER W) 2V — VRIS TR, 70oX2yE 0o DOBHI
VEUANDEBOPIDIHEZINT D), 7oaXRsEUid, ToEXRX B, IR
RPN, KFE a7 U EORESDEEELIN TR SR LT
7 Y VB AT 5 ENTEL D, TIT 7RV LEEHLL
Ty HSHEERSZTHILNIT D, EHE< 72T LORER IR, —@Ho
HiEDGM SN TN, |

—Dl. /R VLY RUEBERFHS T THFBGER T—W A /1 =71V
RY =5 —THHETHI LKLY, EHSBEZHIO BT AHETH 5,

b9 —Dld. FKEMT IR VY LEBITTE I EICEDER< 7RV LEE
Y B HIETH S, ﬂm¢ﬁm77*yﬁA&5WMWUWA@EA%:\%Eﬁ
UWA%MK\$m77x/OA%+¢TE&771/0A #T USRIGITAE S o

ZTIR, B~ R VT LEBRBITLUTRONSER 7R YT LAER N T Y
—V—WﬁmévﬁmnbUT%t/%%th@ﬁbt@\Ehﬁ%iﬁbﬂm

M - 72 (Scheme 2-25),
O i) MgCl,, KI, K mainly

. b@ iy DMF - recovery
Cl Cl
46

Scheme 2-25

FUEHFTT, A bzoo MV UERN 792 0 F 2 ZBILKRERIZLT
To7E A WNERL, AT H2LKEB/HFEERNGFONI, COHEDOHSEII
FEFINREOERTIE, B, HEMOSTHETHL I ET, 45TOHKEL T
DEHDRJREMDDH 5,

M) TFE U DRTHE, EHE7 R YT LERNCTY Z Y — IVRIGABNS Z
ENTEIRLIN 72D T, HOHEERNS I EiZUic, YFTLFTFY FEMAN
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T FEARIZARAD 2 E1Z U,
[2=5] UFTL+T7FY KW IEEE(LOKS

VFILFTFY REYFTLNTT—EHNE I EICL /NIRRT OESICE
KTED, ETIRZ7o0oX VB O FALEENRTHEATHNSDTY 700
AFIVIY T FEASDOY FADEE S 9 CRESMTHRET Lic. XKT
e ZBEREFETIZ V2 v F UTREFEE UTHEBEL TS, 22Tl NN
“DRFIVT VLT I FOME)TY 7 = »F Uiz, DMFThIL 3 JUk &3 5 Flk 4.
IV VIR AV R F DIV E A OBEBEN L S DO EL TH B Z
&L RV IIVEDBAZ XD UVIBIAES 750 SISO BMAEE 7 u~ N5 7 4
TEBHTELLIIIKBEIEBL, RIVINWEN AT LIaT TS
T4 TEGIHHTELBETRBHETHL I ETHDH, RINIIRD L HIFT- 1,
TNTVFERRTIFILEFTZ LY ORSMCTHFAMA THEKR LIZY F7 L
F+7F 1) ROTHFEEAOCIZHH LU ZF 2 ~4SOTHF AR A 2 ) o V&6 - TS0
FTIA Fo . Z D% & OIRE TR Lic, 0°CTBREODMFA A, A
AT THNKGE L THRIV IR E Uic, KIGIREW AV ) X VS L a<
NT5 T 4 THEELU T, $5R% Scheme 2-2612779, INERIL, & 2 DA EHH100%
Hp U7z E Uic s SOFBEMEICEDNTEN U,

23% 22% 28%

; Scheme 2-26
RI-TBEDBBEEMICTBID FIATA R-LF ) — VR THH L TIT - 7,
CDOBATREREEDGED 7217 T, ERBIEITED H 1 & U T 5 (Scheme 2-27),
HERILUTOBYTH 72,
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Scheme 2-27
WIn b N DAL IVERPER LT O Y FARDFRERE R L TH S0
DAV L IURDIRIZR 780D T RUSEMZ DD LB TRISETT - 1,
DRI NS4 74 X-2%7 ) — VR TIHHA U, IROLIEFEIZK-K R THHI#0
CTI 7 xzVF Ui, ZOBE URIVIIURDIERDS1% & 513 D [ L U Fz(Scheme
2-28), WINDOEBGTHERILENVIENSTRIEL TS, ZOFEKE UTREFE
DIKDEENEZ o, EERCEREIT-> CPMBEEITIZ 52 L3 TEEM -7,

6% 31% 51%
Scheme 2-28
o T ZORBTAFINEDOERIIMA 5 ABEHREDEAEZRKAT, TR
4-Table 2-2}2;79,

7 onBEBITILCEST NV ANEZIUEE ZBLREIZ L A HIIVEF L
BRIV L E RBEDERAMZ 7ot BEEDORIETIE. £/ £ FaF it
LEZI ST, BOWBBIGKRTH -7 oo NV T2/ VT2 vFUIE
Ak, ETRITKREL 57, B ROF U IAEMENETH 2 BHIIHAN T,
UL LZDZ LI UT LI DOREAESZ B XERDSH B, Paker 531972412\ F 0
FFFEDY F LAY g vARNT, NUEVRIDKBAEZEAT B NEEFT-> T
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Table 2-2 Lithiation-Functionalization of 45

Quencher -E Yield(%)
47 50 51
HCOQNMEQ -CHO 6 31 51
Qo -OH 69 10 0
CICO,Et -CO,Et trace 31 50
€Oy -COxH trace 43 41
Ph,CO -(Ph),COH quant 0 0

WBD, AT oK EGUEREEF O A DBRRN VLV ETFIVY F L
-TMEDAT Y FALUBHE T 7 2 Vv F 54T > T KEREEALTHB S, Z
DRIETDE J IKBALIZRASORDRFETH - 1o ZORREEKE LT, Garst 5 DIHEK
ZEALTOS, COXBTIRTREXR YU E2T-F)bh 7 ) = - )L ic Ul
BT/ I20FTBH5ENIBDTHS, TOBTOERV YL ET 22T IHIV
DIFTH HBRILR ANV EDRIETH OGNS T BEET 2 ZIILEB TS, 1F
MM, BRIETBILEMTH D T = ) —IVENERIO~20% T, NUELV, ET7 2=
—Jb LT 2z y ) —b, Iy ) —=IVEFEEME LTHETWS, 5T 7=
ZIVG VIIVINT 2 ) —ILIREDBETRHE S L TEKR LTS EEZL b, &
DRIETT = =)V T P AIVINERT BB & U T FIORT & ) BB BEiHhE
o TWAERMNH B EEZZ 6B,

PhMgBr + O, — Phe + MgO,Br or PhMgBr + ROOe —Phe + ROOMgBr

I THER LT 2 VT DAIVHOER oKFEET I SREBILINACD, T >
VG VAIVEILETRIG U TE 7 2 ZIUVRIZIS 5 72 D EHE & RS UTHRDILEY
DERT S E0 ) RECHEENEHINTW S, N TFE L DRTRRENIZF T
VYD L T B —BIBEINEICEZIGEZ D EFOINRICHEL FUZ
LTWaEEZOND, ZOHNNIZ, NV T 2] 0 EHNEEDERMS B
BTED, X/ T2/ ViE, —BTEUESZTTT FIVT DIIVORENT 5%
Thb, TIFFIEFTIVUDERAT LD &#b\@¥ﬁﬁﬂﬁ URSERAEA
EWE5T05, W->THMET BT =/ —IVikBE G 57001213 F ALk R Y
MbUIXwaﬁﬁl/%bﬁwmmﬁm%Mhmﬁﬂégkﬁéfi HBHU
BER(MYAFID YIVS—=FFH A RTO 7 2 0 F UKBEELEAT S HES
Batd 28R H 5 Y,

(2-6]1 F&®
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VNV EBRMN TSI ANOICHAEDLOHRIKELTY Y MY T oEB LT
MY NN TFRUEEL, T ODEKERREIC OV TEOIRE Lo,
BN HEZRNICTIRES D - 72,

Z ZTHBMAESIL. BNETERRTED Y v-Uraa-AF)L M) TF£ 245
DA 7 INE-BEREAL ARG LIS, U FAMEK ELTY F I LF-T7F Y REHD
L5 EICED REFH LGV, Y MNIERMN) TFEVHEADOH L
EERL I ENTEK,
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2 ERBRIA

1,8-Dichloro-13-methyltriptycene and 1,8-Dichloro-16-methyltriptycene4S D Y F A {L.D
FEkeEt (1)

FILTUERST. U F 7 4700 mg (10 mmol), F 7 ¥ L >1.28 g (10 mmol);Z
/K THF 20 mlA N A 7o RO, Ea—ROR) o EERHE 1 RRE. =R
INCIRAE T L7, RIATAR—25 /I TI055BAE L, 1,8-2
7 am-13-2 F )L ) FFE 672 mg (2 mmol) &4 /KTHF 20 mliz Lo Y VDT
SHINTTY F I LFT7F Y FTHRERICMA 72 IKIICEZ . 2 Rl AT U7,
WFE|ODMEZTNZ . Kig%Es UEIR T3040 { I3ARE. 2N OERIKERZ A
T —7JU(40 mlx 3)THiH ., #ARIREIKF RS b U D LOKEKRTHO . SaREHEKT
e, AREA KRB 7R v LTEE U, BECAREBEREVA S LT
n< 75740 ATV, 50T, Hex-Bz:ACOEt=95:5 (viv) TIEH L D
e alc (Bmi28%, 1 ERER2%, 2 EHREK23%) ,

1,8-Dichloro-13-methyltriptycene and 1,8-Dichloro-16-methyltriptycene45 @ V) F A (LD
ZREL (2)

FTITUERSKF. YF 7 4700mg (10 mmol), + 7 % L 1.28 g (10 mmol)|Z
/K THF 20 ml& N2 7o GROf., MEa—@uge) 8RS 2 1E-. =R
CRAZ T UILE, FIATAA-25 ) —IbNZT05mEI LIz, 1,8-U7
o o-13-A F)U M) FF £ 2672 mg (2 mmol) A FKTHF 20 mlic &L U 9 TH
ST Y F 7 LFT7F Y RTHFERICA 720 €D F 2MFMGEI U7z, #@F D
DMFAINZ. RSATA R -5 ) —J)WNZEHN UEIRTI0G0 L 3AH. 2NOD
WMOKIERAMAZ . T—7)U(E0 mlx 3y THi . fafljcBR/KE S MY 7 LIKBIK T
o BRIREUK TR, BREZ KRB~ 7 RV LT Ul IR IRIE
BERE A L70 5T 40U A7, S0 IilhiF, Hex-Bz:AcOEt =95:5
(v TiEH UAROR @257 (BITRS.0%, 1 EfE46%, 2 ERKLTR)

1,8-Dichloro-13—methyltriptyceﬁe and 1,8-Dichloro-16-methyltriptycene4S @ 1) F A (LD
SRRt (3)

TS UERETF. U F 7 L700mg (10 mmol), 7 & L > 1.28 g (10 mmol)|Z 4
JKTHF 20 ml%& Nz 72 (RO, Ak e)  @Fiiia s> 1. ZiEh
28



CHEHAZIFMULLE. FIATAR—25 ) WX T05BA LI, 18- 1
0-13- 4 F)V b J T F & 2672 mg (2 mmol) % /K THF 20 miiZ EnL 2 Y » DT543
T TY F 7 LFT7F Y RTHFERIZMAZ 72, BICURRBA L, JKigIcEZ 15
BEHI Lo, BEODMEAZIIZ ., KinaN UER T3040  iIdAZK. 2N OEMIK
BRAEMA . ——7)UR0ml X 3)THiH . faMRBIKEF b Y 7 LIKEK T

SFIAEEK TR, AR A KGR < 7R v LTl Ul A B 5.
HuwhoLrzaw 757 40 A7, 50 il Hex-Bz:AcOEt =95:5 (v/v) T
EHUABO S GEICHS.6%. 1 E#E31%, 2 EHBIKS1%)

R ICHR 1-Methyltriptycene

60MHz 'H-NMR (CDCL, TMS) § : 7.50-6.85 (m, 11H), 5.63 (s, 1H), 5.47 (s, 1H), 2.50
(s, 3H) / ppm ‘

1 &##1A 1-Formyl-8-methyltriptycene

100MHz 'H-NMR (CDCL, TMS) 8 : 10.07 (s, 1H), 7.60-6.80 (m, 10H), 5.72 (s, 1H),
2.56 (s, 3H) /ppm

2 [&#ufK 1,8-Diformyl-13-methyltriptycene

FfagtiREs g m.p.322.5-323.5

MASS (EI) m/z : 328([M]")

100MHz, 'H-NMR (CDCL,TMS) 6 :10.50 (s, 2H), 7.97 (s, 1H), 7.70-6.88 (m, 9H), 5.30
(s, LH), 2.53 (s, 3H) / ppm

vrvapAFI Y FFEDY FALO—REHIERIE

FTITUERKT. Y F ™ L70mg (10 mmol), 7% L »1.28 g (10 mmol){Z 4
JKTHF 20 ml4& il 2 72 (D, We—EOERE) , BERESE 1 EH, B>
ClFAZ TERBUEB. FSATAR—2F ) —IWNXTI05BHI L, MY TF
+ 672 mg (21 mmol) &2 MK THF 20 miZigh Lo U O TSI TY F 9 L+ T F
U RTHFERKIZIMA 7o BIIER RS A4 T4 R -7 ) — WA TWH%., kit
ICEZ . IERBEHI Ulce UTFOESIC7 o2 v F L, BOHA LT,

1,8-Dihydroxy-13-methyltriptycene and 1,8-Dihydroxy-16-methyltriptycene

FREDFIBIRENUSEAT - 1otk BRERTRNZERL. BERDA - BT
DA THRERRTOCBA LK, 2HEDERE20mMNA72Db, x— 7140
mixX3)THI, T —7I)VE%R/K40 ml, FFIREIKA mITHR Y, HEE L WK <
TR LTHE U, BIEERERER. WA L702 I3 T740( VAT

-20-



oy SOgNIT . AR RERI, (Biike9%. 1 EHRAEKS.S%, 2 E#K0%)
1 & #eik

60MHz 'HNMR (CDCL,, TMS) 6 :10.20 (s, 1H), 10.13 (s, 3H), 7.60-6.73 (m, 40H), 5.65
(s, 1H), 5.45(s,3H),2.60(s,9H), 2.50(s,3H) /ppm

VAR

60MHz,'HNMR (CDCL,TMS) & : 10.13 (s, 1H), 7.60~6.73 (m, 11H), 5.43 (s, 1H),
2.60 (s, 3H) / ppm

T v FAK .

60MHz, 'HNMR (CDCL,TMS) & : 10.20 (s, 1H), 7.60~6.73 (m, 11H), 5.65 (s, 1H),
2.50 (s, 3H) / ppm |

1,8-Diethoxycarbonyl-13-methyltriptycene, 1,8-Diethoxycarbonyl-16-methyltriptycene

LRRDOFEIRENFIEEIT > 18y 77 = v F OESBRID 7 0 0T 5 L%
MA T, BEARERRE, BXEEN IS L7095 T 40V A5F I, 50
UTIMF |\ Hex-BzzACOEt =95:5 (viv) Tl th L HEOR R E137c (B IREFE.
1 E#RA31%, 2 EHAKSOD)

1 EHUR
60MHz *H-NMR (CDCL, TMS) § : 7.68-6.75 (m, 30H), 5.63 (s, 1H), 5.36 (s, 2H), 4.42

(g, 6H), 2.76 (s, 6H), 2.50 (s, 3H), 1.43 (t, 9H) / ppm
LS
60MHz 'H-NMR (CDCL, TMS) & : 7.68~6.75 (m, 11H), 5.36 (s, 1H), 4.42 (q, 2H),
2.76 (s, 3H), 1.43 (t, 3H) / ppm
7 v FAE
60MHz 'H-NMR (CDCL,, TMS) 6 : 7.68~6.75 (m, 11H), 5.65 (s, LH), 4.42 (g, 2H),
2.50 (s, 3H), 1.43 (t, 3H) /ppm
2 [E ik
60MHz 'H-NMR (CDCL, TMS) § : 8.36 (s, 2H), 7.90 (s, 1H), 7.66-6.73 (m, 30H), 5.63
(s, 1H), 5.36 (s, 2H), 4.43 (q, 6H), 2.70 (s, 6H), 2.46 (s, 3H), 1.45 (t, 9H) /ppm
v UK
60MHz 'H-NMR (CDCL,TMS) & : 8.36 (s, 1H), 7.66~6.73 (m, 9H), 5.36 (s, 1H), 4.43
(q, 4H), 2.70 (s, 6H), 1.45 (t, 3H) / ppm
7 v FK
60MHz '"H-NMR (CDCL, TMS) & :7.90 (s, 1H), 7.66~6.73 (m, 9H), 5.63 (s, 1H),
4.43 (g, 4H), 2.46 (s, 3H), 1.45 (t, 6H) / ppm
-30-



1,8-Dimethoxycarbonyl-13-methyltriptycene,1,8-Dimethoxycarbonyl-16-methyltriptycene

FEOHEIENRIEZIT > 12 R4 T A RD/NTEMA I, T—T V%
40 mifji z SmolADIKBEALF b U 7 LKEE#(40 ml X 3)THlH U 7K =B LTS
AT SE 5, #idhZk ADE, MBEREITWI TV A Y Y TZATIUELTIZD
b, AL N5 T, THHEE L., Bk REFE. 1ERE 43%,
2 EBYK 41%)

1 B A
60MHz, 'H-NMR (CDCL, TMS) § :7.50~6.63 (m, 30H), 5.53 (s, 1H), 5.30 (s, 2H),

3.80 (s, 9H), 2.53 (s, 6H), 2.40 (s, 3H) / ppm
VUK
60MHz 'H-NMR (CDCL,, TMS) § :7.50~6.63 (m, 11H), 5.30 (s, 1H), 3.80 (s, 3H),
2.53 (s, 3H) / ppm
T o FHK
60MHz "H-NMR (CDCL, TMS) § :7.50~6.63 (m, 11H), 5.53 (s, 1H), 3.80 (s, 3H),
2.40 (s, 3H) / ppm
2 B
60MHz 'H-NMR (CDCL,, TMS) § :8.26 (s, 2H), 7.83 (s, 1H), 7.56~6.73 (m, 27H),
5.63 (s, 1H), 5.40 (s, 2H), 4.06 (s, 18H), 2.66 (s, 6H), 2.46 (s, 3H) /ppm
DAL
60MHz 'H-NMR (CDCL, TMS) § :7.56~6.73 (m, 9H), 5.40 (s, 1H), 4.06 (s, 6H),
2.66 (s, 3H) / ppm
T v Tk
60MHz 'H-NMR (CDCL,, TMS) § :7.83 (s, 1H), 7.56~6.73 (m, 9H), 5.63 (s, 1H),
4.06 (s,6H), 2.46 (s, 3H) / ppm
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E3E 1813- MY A PFIANERZN Y FFE ‘/O)%‘ﬁﬁé\ﬁc‘:%?@%ﬁﬁ%
[83—-11 B HEEEELLTOMIUA MFIANFZV) P TFEY

TNTOEBENFRC MY FF L2258 T A8, 1L8-DEBRT VS5 E3-F
AR A v & ODiels-AlderfZ G T & ViK—T7 VFARDREMER D, L
OEMINE LTI X 61, ARFHEE U TERTEFRIMEOA - MY T
F U EART BBE. T FRPNEESEIL B, Fo, HETER VYA LD
RUBRIA DAL S BIREA OB S T,

FeDET, 18- r7un7 vy Ity EFAFIRUFL LV EONMRIETHES
nievrzoo-AFIIVN)TFFeyho U FAL-BRAEZRE T, A FI-EXSL M
HIWVKRZIV MY FF 2 UDNERTEEZENG D -Tce ZOM)TFEVDXF
IVEEEBALINIFERT A M+ VAV RZIVRICE BT &N, Scheme 3-11277F
LI LA NAIEREAEBRN I, B N PFE U BOARBPRIARE L
THREEZOND Y MU(A MFIUHIVKRZIV) MY TPF & L 6DBEHD FiEIZE
LHWEREE B EFEIND,

R =-COOMe ] O
V lLiANi Ve b@

-CR5,0H -CH,0H -COOH R
SOCI, / \ PCC lCurtiusiiﬁ‘L
-CH,CI -CHO -NH,
-CH2R1 -C=CH ‘NMeg
Scheme 3-1

COETE. MJS MFIAVRZIVEOH LG RRIE & £ DEREELIIC L
BN OHDFH LY v b EER N T T OB ONTENS,

[83—2] RMUANFIARZIN NI TF 2 OHFBREK

19864F Averill 5 (21,8- 0 A NFVHINEZINT v L1 E3-4 FNEUHILE=
-33:



IV A 202 & B Diels-Alder[ i & O MY T AT IVKR3 % 62% DA TEH L
TWBD, AR 7 o F RO IEN4T6TH Y . KRR » M 257 ){K3a
A 14% OPRT UMVETULL(Scheme 3-2), F 72, 2DFIERATH B A MF VAL
RIIVT VAT ZIVBRIZERIRTHTHNT I MEEEEDPT . ALERILEWT
H5HY

COOMe
COOMe COOMe COOMe
T b b
OO0 - O—"5lp =l

62% COOMe COOMe COOMe COOMe
1 3a
24 : 76
Scheme 3-2
o TIDHERY Y HR3axphBEELTHWEBREHEDFERATEL L, 22 TY
VIR3aINFEE R TH D A FIV— VT AT IVRED X FI)VFEA T AT IVIKIEEBRS

5 [ &%iﬁﬁtj’ l/fu.o
[01 MeOOC O

0

COOMe COOMe COOMe COOMe
4 6
Scheme 3-2
X UDITA FIVEAEERIL L THINRVBERI LA AT, MDA
FIRABL L TREBFEBICHILT 5 HIEEO SO0 H 5, MRERIIRT LD
A F IV 7 VR VRIS 5 Z EIFTE LD - 72(Table 3-1),
Table 3-1 Atempted oxidation of triptycene 5

triptycene oxidation condition yield (%)
0.5 mmol 80~85°C, 1 h/KMnO, soln 0
0.3 mmol KMnQy,, crown ether, r.t. / Bz O(recovery)
0.3 mmol KMnQy, crown ether, reflux / Bz 0

1 mmol 1.3 mmol, CrOg, r.t, over night/ 10 ml AcOH O(recovery)

1 mmol 2.6 mmol, CrO3 50 °C, over night/ 10 mlAcOH 0

I R TOBLTIERANEIN X . — B4R T 5 & A FILEDEEL
FHEATHS L 5?‘% B0, MY .7"%{2' vOEKLBILIN &Ez‘ohé&h)ﬁ%ﬁ
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Boht, b, HAEBWAE A FILLLI:ObTRESHE 7 o< b5 7 4 TS
WREEL L CA S &L 7o b UNMRIZEWT MY FF & IS AB M DK E
(E@S~oppmil L v 7Ly N EUTHO D) DB S O - 7ce BALESM O
EARETBHIZESTED o T, A FINEOEERLIZEY TR EZEIWEL
726

WIZHDHEE FE - IR B TAFIVEOERE T 1ce N TFEDAFIV
Fe ERBUAMIT IR D IWALDIKEAFF OO, FBHEADOKEE T VIV L
THENAERLTH S, 2O E2FHALUTRD &5 HEE TEREDOE L HA A
7z(Scheme 3-4)*’ |

~ -~
CHBr CH,OH
CH3 NBS, AIBN ) s AgCIO, .
»< —_—
/ GCly, reflux / aq. acetone
4 CHBr, CHO
- _
6 8
o COOH H,S0, COOMe
Jones' oxidation »
o / MeOH
9 3
" Scheme 3-4

N TFELELIERON-TOERS VU4 I FKNBS)TT o E(bET 5L, €
)T OEERSINEES 1L AU T O bR UM BRI S, S hA Y
AFINDAS LT aw NS5 T L THEES B5A. BE4, T/ T0EASO Y Uik
ELTUFR DT OERKR6D Y AR E, T U FERESITRIEIE SO, JFEEM,
) TOERSDY VIR, TV FROAMERET, YT mER6D Y K&,
TUFRD Ry MREF HTAIESMTE L T O EREKIERICE
7B EIKBEIEOM MBI D 72h T DB &Rl > T SUIES EB B, 5D
LAMEDBST BOEPRVEHTH S, b ZZXFIVKICETH > T & 2F
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BORAWELZ O UMY MRET v F RO T- OIS EIL LD THEE LA
Gl INs, —HLSHEEONBSEE) L SIIE L DN T ol TH
Ay BT OERS EEEMORESME VT OEREKOENEE /o< NS T 4 T
BN K UGS DHEATRIDBEF N LT {15, FIRKICOFERHIREN=IZEL
WNESTEC 8B, - TLSEEONBSEHINS Z &IZ U, o 7 aEBILDMUGCKM
IV LR FRIZLSEEONBS, 5 UHIIEEFIZ TV 4V 7 F o=k 1) JW(AIBN)
BB A . ARERINBGER LI RIS EM 2B E THEIL, aT#A IR
AU, BN YA NOHS L7 O N5 T 4 TRAWEER W, RIS
WA EIKT € b ACMZA2EEOBEFRMRR T UTIvKaE L 7Iba—ib &
TIVTE ROIREME LIz, ZOREMET N 7 o lB(Jones' 53) THEERE
CEMEUL IBICA Y ) — IV —BFRBTA FIULLT D &, o M T RXFI)VK3a k-
T v FERIbDIRAMNAIN S62% DINETH o Nz, 3aL3bDAHIE Y A7 LD
NSLIAT NI T T A THEBTH -7,

[3—3]1 PURERoFUAFIVEA, MU ZR7 oo XFIVEDER

I o i, YV MY I RFIVEK3aD SHEENEZ LD, £ FoF A F
JRL0, 7 oo X FIVKLL, RV IIVERI2ZHH S, Z0H B ool FIUEKLILG
FIRBEBRIGIZ LD | B2 NBERANOERMAFETH O, F/o, ThokE
BICBWTIREBREE M) PF 2B EOHDOIEN A F L VEIC L DRI XN
TWhbicd. ZOEWERAVNE, N PF 2 OBERABOMEAER THIZH
MEW->TEL, NP F R BROBEEBUIAHEEROFS L ERTE D XL
IIIEBETTH B, > T ZIRTMIIEE SN/ BEREMOMHBEIEHEA5 &
WD BEIOBFFEH D— 2% KT 5 DIE LItk &M &85, #E-> T, 3aD10~
LR2AOEBA TR T, LOINERTITA LI EVNEREEN S,

MU ZRE FEFI A FIUREHEEE SRR LU TKELT VI =T L) F7 4
(LAH)IZ & 0 587E U TRIER TH S f7z(Scheme 3-5),

MeOOC % LAH ~ HOH,C OL
CIL- () ITHF 2Ny
COOMe COOMe ~90% CH,OH CH,OH
3a 10a
Scheme 3-5
Bit. ki FTHFIC 1SS 8(E IV R)OLAHARRE L€ 2~ 1 7F+ » OTHF
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BT T U, —Bufiis: LD B EER OKEPETOMARRISOLAHZ Nsy
Ul A Uick 2 AT, PEROWKERER M) U LEMA . BEAHL.
AN Y TNDT 5 LB U TREEMEEZRE L, BEEERRES %
AL ) ==X B THEERL MY A—IL10a%90% DR TH I,
PUR7BoXFIURREICGoNIZ, MY ZRE FaF A FIUEL0a%HikiZ

KO BREDEAF A=K 7 ULl TREOLELILEY & UTI2%DINE
TR SN, NaldBHADIEAN Y Db ERBRISKEEANC UGS N & (L Bl d
BEICP YRS L RIS EOREPIE L UTHMTH 5 (Scheme 3-6),

HOH,C O‘ SOCly, Py CIH,C %
CE 07 e o2y
CH,OH CH,OH ~92% CHyCl  CH,CI

10a 11a
Scheme 3-6

[3—4] RMUKNVINMNYTFEUDEL

FZ(E FOFUAFIV NI TF B0 6I1E, BN BILRIGIZ L DRSS
HFRIVINVINYTFRE DRGNS, TIVTE KFEROAKIL. MM 3 IR
VBN OEITIZE D 1 RETENT 5 AEdMon T3, #F. BLHVLONS
BILHITHBKBLTIVI =LY F7 ALAR) TR 7LV I —IVETEILXN, 7
WTE FOBRETIEY A Z Eid# UL, LAHDOBETLH AR FIBIokFLDOA VT
FITIIZT LD TIVTE RNDBILOTRETH 05, KKIGD IV B
IAFIVNR LD EMNHELNZD, S TROE D EYLHETIEHAN, £2
T. M ZRE FaF I A FIVEKI0aZE(Ld 5 2 S Ui, TIVTE FAOBLIZ
rao s oY Do APCOEMNTIILT S L1t L . PRI
DOEl &Rl PRERD Y M EROEGKRIEMTH ST v FRERCTIT - 12,

S%EOPCCEBEEDET A MDA F L VBEIC b YA —ILI0bDIEL X F
VAW - C OINA T2 HFERISRAYOBREGILA F L T A
By, YOVATNDORST LI NI ST 4 THMET S EMATET VFRERD h
UL IV MY T F 2 126N T0% D ILER T & 472 (Scheme 3-7),



CHZOH CHO
" /CHCl

CH,OH CH,OH. 70%

10b 12b
Scheme 3-7

ZITY v MY A —IUK10aDBELIZ b [RIEED % @ L 72(Scheme 3-8),

HOH,C OHC
.ﬂ O / CH,Cl, @ b@
CH,OH CH,0H 25%
10a 2a
Scheme 3-8
Ui LYy MU RIL TVKL2al325 %R E LAVE S o T T L FIKI2bOD
T0% LR DM, B Ut TOmMLTLS-UFRIVIIN MY FFEL, L8-URIVIIVE
U7F o EH0BBEDINRTHONTE Y., ¥ vHb IIUEKL2aD I H Frli
IZAEW DL T OBEMN &, ¥ vkl VRO IC kT 5 S Bbh b,
PCCORRAMEINSIELA F L VA ANTHE Uc, B4~ BHEZE L TE S
NAEFERFEDOOWEIL MY FIVIIMKRE LICBE100% DIRE 2 BZ AT TH D |
TLCAHT & OVE 0 B, BERIAE S U AFIVING, TIV I FII5 e U T s Sls
775 - Th. WRoOM ERRONEI -T2, 70U DIVERWCEES, SRS &
DD F VDD 5 T2e V2 DU KRIV I IVK12aD BEIGROIER T OB f1
FHHE TS DY, REBAREMIE ANV RZIVENDEG KN EZ S b, 12a0
3 DO VI OB AL I VKRR THR4SATH D IEFEITE DI TR
WA 3 DDOMEIL IV ARZINVE OB FIIRREILY VRV VKK D RT S &
EZonb, —MICBR e~ T v DX HITHIVR VAN BRI EE X N
TS &, BFRREERIET S 72D 1 2D A VR IVEIIKFIE T {5,
AT MNYF UDBHEROAIVEZIVEITKIU TS v B R U ABNFIICRE
W ELUTEKT BDIMBPEHTHD, o WIITILTE NI M XD
VIKFITENRT U o T12aD RV INVEEIR U X TIVTFE L0 Dkl X
NPTWEHEIND, 29T 5 &Y U ATV OEEHR TEREIKBENS 5O
T, 12ai3 2 U AFIVERENALEITE S LT W &iclh b, £ 2T, 12a0&E7
OV AR EREMA T O h UNMRERIE L TA S &L RV IIVEDKE
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DOEIIERBEICR SN B, BT 7a— R 7 LTh50o0R8E X, Zhit
IRFTR & DI L B ATREEASR XU,

[83—5] WMYZFZIMYTPFEDEK

E2ETZOAHRERFT LA M) ToEhs0E. MY IY RN TFE2U05
i, NI AZB M) TFRUERTEGICELAD MY EER N TFE2 KR
L ENMEETH B, LOLESANS, N TeERMN FFEVEMNYITRD
U TF 2 OEMEAEBREDORBIIEELOSBII LI -7, L. Mo
N TFPFErONas kT 2 =)V F IV TERT D EABRYMDO MY A(7 2=
IWIFZIV) MY PFE L ISEZE/EASOHEE 7 BT ENTATICAE S AR
FERD . YUHOBAELS BERNRE/INDS, LHLIRTE MY ~xpo M 75
U AFIHT 5 2 EILTE LU (Scheme 3-9),

R QR0

extended
X=Cl, Br, | )

13 - 14 15
Scheme 3-9
—H NUZXTIVTE DT 22T 2F U ANOEBIIT TIIHEINTE
Y (Scheme 3-10), D HEAZEATHE. Yo M ZFZIV Y FFE260F0
FUFIVII Y FFE 250 02BRTERT S 2 ENafELBifFxn B> ),
26035 HEKE LTHERIEAD,

PPhg, CBry n-BuLi
<::>—CHO —_— CH=CBr, > <::>—éEE—H
/ CH,Cl, /| THF
16 17 ‘ 18
] Scheme 3-10
FREIZ26 % AT BHIC. FPHERE LT, VUVIFI MY FFEL21OE
RARS S = &1 Utco FIL 3 VKD & TF 2 VRBEAOTRERZ #UL, LI
FTOLICVTOERF LV EARE LT 2 BEORISTITA S, $TVTOERF
L VB D & DR AR LT,
Sfk1 <
TESARQER), b T 22U hZ T 4 VA%, DIELERQER) AR
F-L oSBT LB T LTFE FENA B,
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G2
N T 2 ZI)URR T ¢ v(8%E), MEALRFEUGERE)EZEIA F L o H0CT204
R LB T7ILTE REZ 5,
%3
M7 2=V RT 4 V(B8%E), WRILIRRUEER)ZEMA F L o 0C T4
BEHULBTIVTE KENZ S,
&4
MU T 2ZIVR R 7 4 VB%FR), TILTE RAEEAF L 20 C T304 B
U7 B NEA LR FREER)ZNZ 5,
IS DFMTDUN AR A Table3-2{T/R T,

Table3-2 Transformation of 19 to dibromoethenyltriptycene 21

b b

=2y

CH=CBr,

CH=CBr,
CHO CHO CHO CH=CBr,
19 20 21
yield (%)
condition 19 20 21

1 guant 0 0

2 80 13 trace

3 20 40 30

4 trace frace 96

HEMLED2LIIRMF4ATRINET

b

FONTCDOTUT ZOFMEEBALK,

8eq PPhy
i -
/ CH,Cl,, 0°C
CHO ~ CHO 96%~quant
19 21
Scheme 3-11
Z DERIZ

THoONZEZY T aET K21 ZTHF 4% 5 On-BuLi%-78E T

s, HEBRTIVKGET 5 &, L8-VF =)L MY FPFEUNEEMIIES
N7z,
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b 3

a b@ 4eq nBuLi» a k@

CHZCBI'QCH=CBF2

21
Scheme 3-12

L8-VxF Z )VRIIHERENEND T, B F UV DBERIC UTANFY &2
ZN IR —F —TRHEZE L E 2 A, 500%DINRO QEMENE STz,
ZOHREMAD T O b UNMRIZKEDANFY DY 7 FIVER UG -4
BEERELTHSE, LOLIOANFY UiE, ImmHgREOEZER Y S TRIEIZT S
LHBHMASICREZINIZDTHEYBNEHED LS TH 5, '

M) ZFURIE, D2F M) FF2 005K ERUFETT-1, 7TV F
MU ZFZIWE23DIZ VT 0B L F Z)VEBRERTHIV LIVERL2b D 581% DIY
BTHSNI, v M) 2 FIVR23al3R0 3 UEK12ah 5 86%DINERTIE Shtz,

H
O CHO O //
b | ) PPhg/CH,Cl,  n-Buli b
-4 ij CBr, T THE CE-L ]
CHO  CHO ‘
81% /I 74
H H
12b 23b
Scheme 3-13

¢ b

b ) PPhy/CH,Cly,  nBuli H b@
-] g ’

i) CBr
CHO  CHO ' )l V4

86% H H

y

12a

Scheme 3-14
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[3—6] M) ZX(E FaoFoAFI)L), PUR(ZmoAFIL). MUKV IV
PRy F=IL MY FPFE DT MIVIHE

b, OhoFH Ly NYBEBN) PFEUAGR U, BEHRAROERIL
WASATHD., THNSOMASIEIE L THOWOTEREBOMBEERNZRT MV
ISR ENS ORI TE LD, BEIO MY ERERSEHTETIA VR LI,

IRZ2 b
MU R(E FEF 2 A FL)AELI0DKBrep TOIR A | L3240 cm™ i 7w — F
TOKBBEDBIN AR Uy ZHUIKEREOFEERAE LTS, —RIZSTHN. 4
FHVKFEREE DRSNS PIRILR R L & O AR ARG TREZL I ART MV
POEEMNESN S, 10I2B0T HIEKTDRNRY MLHSAETH 5 HErm iz
ICHAD 7cDAE T E LD - 2o T DEEENE

35 FRUKRRE S OFEE R L T 5,

NMRZXR7 b
CDETERLI M) TF & v OBEBREMDOEHLADKEDr I AN T M
Table 3-3{7/R79,
Table 3-3 Chemical shifts of syn-side ring junction proton

chemical shift (ppm)

R mono di i
H 54 54 54
CH, 5.5 59 62
CH,OH - 6.0  6.57(DMSO-dy)
CH,CI - 62 66
cl 5.9 64 69
CO,Me 7.2 79 86
'CHO - 79 86
CH=CBr, - 563  5.63
C=CH - 65 69
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o5
R : R M R R M R
27 28 29
mono di tri

N TF L OBEMDOKEL, BREICLDEFUGR S SIAFEHEOEE
2V BEEREOHUMEZ D106 BB LKROT IV 7 MIEALT
5o MAKEMDHDRRHMEGEMDOKEDT IHIVY T M HEBARITT A FIVE
IR, 700 A FIVFSARTIE, EBREAN1 DR LT L 120.4 ppm e B D BAk 5 ~
7 MBI N, 7 e aEMATIE, 0.5ppm &S T IV Y T MEEIENKE
Ve ZHUXZ DO EOFERMROFLGNH L EEZ SND, —F. BABHREOK
EVAIRZINVEEREDA MU AIVRZVEBRR AL IVHEATIE, Bk
M1 DHEZ 528127 brOr I )by 7 M #0.7 ppfEHES >~ 7 M LT B,

IF VR ZFREBIC LD EAUMRENPREINIRTHHH. T F)LHEN
—DMZ B E BEMOT O N D AV T ME04 ppmiEgES T M L. 2D
AT 0ok bDITEY, b, ZOBBEMO T o b ViZ T F o IVEDKHES
HHENDRGHSREZIT TS,

IFZIMKDT | F L KREDE X BERIAE $2.44 ppmil BN N, T =
=T EF L& D#0.3 ppmiKiEIEI H A DT F ZIVEOEIT L BRI,

FhrFoIEDH — R UNMRIT D EHRATE0.3L81.2 ppm, U EHRIATE2.3
&83.1ppmé& b Y EEKRDHMERS B XN, —EHAO rBFEROH 5
FEDOHAMFERERE LT3,

AU LY ToELF VR TRPBLU M EBREKE SR IAVY T B
TRADMICT . BT YT 4 A — 3 5 VD BB B D%
AELTNEDEASD,
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3 FHEERIH

1,8,13-Trimethoxycarbonyltriptycene3 D4 ik

50ml D PYE (L i 3% | < Dimethoxyclbonyl-methyltriptycene 3.84g(10mmmol), N-7 1%
2 ¥4 1 R2.67g(15mmol), AMEEDERXT /(7 F o= IL50mgiini 4
FEMBETE Ulco LBMZ AR UIEHEEE L. ASL7uv b IS T4 UAT
IL30g) THEEL U 7o, MG RMEIR. 14g(20mmol), G o N7z T OBt DEENE T &

R >100ml &skSmliZ iz . iR T 6 FelEi Ulc, TRl A AR L7, Jones B4R
AARA FPTHUDSOMA T 57, ZO&EXFROEMNFEHEUTILS LD IZHE
LD GREEMA T » 1o BEIBELZIRMA F L I ULTLCTEELAD X
By MONTRTHBEICH B LI o, REDAIEA DG 72d2-T )
—IIVEMA e HEDUEAE A i RISAERIZKZS00mIfNZ  BikAFL
(100ml X 3) THiH UEHE A MOKREES ) D L TH#E LI, BEAELEL. A4S
/ —)1200ml & GRER10miZ N 2. 3 BERMEABRIR U 7o, IS8 5 & TR
F2 Uy JK200ml iR 738 b A F L 2 (100ml X 3) THiH U 7o, AHEE & Mok Bk -
MUY LTHRBIEEEBREL, BSE2ATL7ax b5 T 4(2 0 A7 IV708)
AROSERER U, RPONETY v M) Z X7 IVE3%EHT,

ks d

M.p. : 280.3~281.7°C (lit. 287~289°C)

60MHz 'H-NMR (CDCL, TMS) 8 : 8.69 (1H, s), 7.57~7.07 (9H, m), 5.53 (1H, s),

4.05 (1H, s) / ppm

1,8,13-Tris(hydroxymethyl)triptycene10a D4 5%

/K THF10 ml& A, 7KF#(ET IV 3 =7 L)) F 17 L(228 mg, 6 mmol) % 7 LK
B UTe F2NY T F 2 3(856 mg, 2 mmol)DTHFE#K 10 miA > 1) o I T54
TMAL —BE Uiz, RS P TKED - K O & IBRPRET 5 ETMA 7,
HSLaT T T T 4 (AT IIRUSTKOEERE L. A5 ) —ILTH
i U7co BRI i B 514 A K621 mg(91%) 1872,

FEMR(A 7 ) —Ib-R o h o Fi g

M.p. 350.0~360.0°C
MASS (EI) m/z : 344([M]")
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270MHz ' H-NMR (DMSO-d,, TMS) § : 7.33 (3H, dd, J=6.60, 0.66Hz), 6.98~6.90 (6H,
m), 6.57 (1H, s), 5.60 (1H,s), 5.19 (3H, t, J=5.28Hz), 4.86 (6H, d, J=5.28Hz) / ppm

67.80MHz ' * C-NMR(DMSO-d, TMS) § : 146.07, 142.82, 136.40, 124.33, 124.20,
122.41, 61.13, 53.01, 41.02 / ppm

E. Anal. C,,H,,0,

Found: C, 80.21; H, 5.85; O, 13.94
Caled: C, 80.19; H, 5.92

1,8, 13—Tris(chloromethyl)triptybenel lad &k

BRBHE A3 150mldF+ 275 X ad, b FF & 10a 334mg(1lmmol) A
THF 20 ml{c 8% L. 7 & ~EfLF 4 =)10.3ml (%6 mmol), £V 22 0.3ml (¥4
mmo)A % . 3EFRIMBGER Ulc, RERERULKIGESYH SIBELRIERE
L. BXZ2EWAS L7270 b7 57 40U AT N30T, NETHEM
T 5, HEOH 368 mg(NEI2%) 137,

£ SRR T N g YN = E T

M.p.: 210CHETHRECE

MASS (EI) nmvz : 400.4 ((M]")

270MHz 'H-NMR (CDCl,, TMS) & : 7.38-7.34 (m, 3H), 7.01-6.97 (m, 6H), 6.56 (s, 1H),
5.46 (s, 1H), 4.03 (s, 6H) / ppm

67.80MHz "C-NMR (CDCL, TMS) § : 146.44, 142.76, 132.21, 128.81, 125,76,
124.47, 54.58, 43.99, 42.39 / ppm

E. Anal. C,;H Cl,

Found:C,68.97:H,4.36:C1,26.41

Calced:C,69.28:H,4.04:C1,26.67

1,8,13-Trifolmyltriptycene12a (DA ik

N1 7 F 1 2 10a 632 mg(1.84 mmol) DI b A F L L #E#ES0 mla- . PCC2.98 g(13.8
mmol) & & 51 0 gD A F U VIRERIZW - C DA T2, 3008 Uik, i
BRETHT—Yayls BoBENS, BB EEMAF L THE L, 5D
BKEDOET, ATZLIu< b5 T7 4000 A5IL50g) 128U T, KA Ui,

11D il % 155mg(70%) % 572
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M.p. 237.5~238.5°C

MASS (EI) m/z : 338.1([M]")

270MHz 'H-NMR (CDCL, TMS) § : 10.44(3H, s), 8.69 (1H, s), 7.57 (3H, d, J=7.92Hz),
7.52 (3H, d, J=7.20Hz), 7.07 (3H, t, J=7.92Hz), 5.53 (1H, s) / ppm

67.80MHz PC-NMR (CDCL, TMS) § : 192.55, 146.73, 144.72, 127.86, 126.97, 126.92,
125.19, 54.23, 52.02

E. Anal. C,H 0,

Caled: C, 81.64; H, 4.17; O, 14.19
Found: C,81.58; H, 4.20

1,8,16-Trifolmyltriptycene12b M4 fk.

k1) FF - 210 632 mg(1.84 mmol)DIE(L A F L o iS50 ml% , PCC2.98 g(13.8
mmol) -t 5 1 MO gDIEIL A F L VIEEIRIZW - < DR 72, 3058 U7tk 15
WhATHT—varl, BocEiRh o, EEAEAAF LV THE L, 5ED
BREDDLET, AT L7a< 774 A5 I50g) 1[TEUT, A LT,

MO G4 A 435mg(70%) %15 72,

M.p. 248.3~249.3°C

MASS (EI) m/z : 338.1(]M]")

270MHz 'H-NMR (CDCL,TMS) § : 10.40(2H, s), 10.38(1H, s), 8.01 (1H, s), 7.70 (1H,
d, J=7.20Hz), 7.65 (1H, d, J=7.92Hz), 7.61 (4H, d, J= 792Hz) 7.08 (1H, t, J=7.56Hz),
7.07 (1H, t, J=7.56Hz), 6.95 (1H, s) / ppm

67.80MHz "C-NMR (CDCl,, TMS) 8 : 192.56, 147.40, 146.38, 146.05, 145.94,
129.14,138.15, 127.10, 126.73, 125.40, 125.20, 125.06, 52.02, 46.75 /ppm

E. Anal. C,,H 0O,

Calcd : C, 81.64; H, 4.17; O, 14.19

Found : C, 81.62; H, 4.18

1,8-Diethynyltriptycene22 DA fk

FHREFKTEA F U o5mlcL8-UR)L IV MY 7F & 2 31mg(0.1mmol), 'k
U7 2 Z)VR AT 4 VARIAL K L3058 Ui, €2~ HRILRFEEZWD - <
DIMA 7ot 304538 Uic, BIEMA AUk, AR EE. 54 7a< b
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757 4 () AFNM0)THERM LT, V7 uErFvikEHic, ERFEELGTY
70 E L7 = JUADTHFEKIONA K54 74 X-L5 ) — VR TEH L, 1.5mol/l
On-BuLinF4 U iEiEsml a2 N A 7o, 1 Rk, 2 REDEMKEKREZMA . K
ISAIR A E U, XU Tl UABE L MOKERR S M) 7 L TR U1, &
WABEBERIENT LA N5 T 4 (Y AT IVI0g) THE L, AROBHK
(172mg) & LT M 2 F = )UK AB6BDINER TH /2,

SRR ST GOV COEANE 3 S Y B =2 E

M.p.184.3~185.3°C

MASS (EI) my/z : 302.2 (IM]")

270MHz 'H-NMR (CDCL, TMS) § : 7.51~7.48 (1H, m), 7.38~7.37 (1H, m), 7.33 (2H, d,
J=7.60Hz), 7.14 (2H, dd, J=7.60, 1.32Hz), 7.20~6.99 (2H, m), 6.93 (2H, t, J=7.60Hz),
6.50 (1H, s), 5.41 (1H, s), 3.34 (2H, s) / ppm

67.80MHz "C-NMR (CDCL,, TMS) § : 147.2, 145.6, 145.0, 143.9, 128.9, 125.5, 124.9,
123.6, 117.9, 81:2, 54.1, 49.5 / ppm

E. Anal. C_H ,

Caled : C, 95.33; H,4.67

Found : C, 95.30; H,4.90

1,8,13-Triethynyltriptycene23a DA A%

Hfb A F L 230mlic b Y AL 3 JLAL2a 180 mg(0.53 mmol), b1 7z =KX T 4
>2511 mg(9.5 mmol) &I 2, K L3O Uiz, € I~ RALKRFELS80
mg(4.77 mmol) %W - { D INA 7284, 3058 Uz, BIEME A0 LItk A
. HIL 702 b TST 4TIV TRELT, V7ot roviks
Bl, BEZHLS T Y 7 0®r5 Z )UVADOTHFERIOMA K5 A 74 2-24 /) =)
BTHH UL L5mol/ldn-BulinH U isi8ml & A 7o, 1 KRR, 2 8ED
EROKIER A INA . RISRIREBIESE U, XU ¥ 2 Tt UA#E % mok e > b
U LT U, ISIEABEBRI AN T L7 0 b 5T 40 () 5 1108)T
8L U, B0 EERA72mg) & UT MY T F I RE86%BDINE THE I,

F ke R B -ANFH L L0 EEER

M.p. : 220°C

MASS (EI) m/z : 325.7 (IM]")

270MHz 'H-NMR (CDCL,,TMS) § : 7.34 (3H, d, J=7.92Hz), 7.15 (3H, d, J=7.92,
47-



0.99Hz), 6.94 (3H, t, J=7.92Hz), 6.50 (1H, s), 5.41 (1H, s), 3.34 (3H,s) / ppm

67.80MHz “C-NMR (CDCI,, TMS) & : 147.2, 145.6, 145.0, 143.9, 128.9, 125.5, 124.9,
123.6, 117.9, 81.2, 54.1, 49.5 / ppm

E. Anal. C,H ,

Caled : C, 94.30; H,4.29
Found : C, 95.68; H,4.32

1,8,16-Tricthynyltriptycene23b DA Bk

A F L 30mbz b Y AL 3 UARL2b 101 mg(0.3 mmol), MY 7 x = JLE R T 4
~ 865 mg(3.3 mmol) & JNA . K L3043HEH Ui, £ 2~ PHRALRFRS98 mg(108
mmol)&w - < DINA fcth. 30458 Uiz, BEEMA A5 LIk, IBEEE 5%,
AL NS T4 () AFN0DTERL T, P7aeryr o UVikisiEi,
BEFEHLGT Y 707 ) VAOTHFAKI0mME RS54 7 A Z-2.%7 ) — VB TH
HU. L5mol/ldn-BuLinFH L iEKR8mlZE A 7o, 1 Witk 2 e OEMK A
WAEMA . RISHKRAZBEE U, NU¥ Tl UERBEAIOKHERF MU LT
Wk Uto, AR EBERI AT L0 b7 T 420 H7IVI0g)THELL 72,
FEOEKRO8mg) & LT MY TF = IUEE8LBDINE TR,

FfEEE SR B -AFH L L) B

M.p. : 213.5~214.5°C

MASS (EI) m/z : 325.7 ((M]")

270MHz 'H-NMR ( CDCL,TMS) 6 : 7.47 (1H, dd, J=7.59, 0.99Hz), 7.39(2H, dd,
1=7.59, 0.99Hz), 7.17 (3H, dd, J-7.59, 0.99Hz), 6.95 (1H, t, J=7.59Hz), 6.95(2H, t,
J=7.59Hz), 6.50 (1H, s), 5.92 (1H, s), 3.35 (3H, s) / ppm

67.80MHz “C-NMR (CDCL,, TMS) & : 147.1, 146.3, 128.9, 128.2, 125.1, 1249, 117.9,
117.4, 81.1, 80.9, 80.3, 51.7, 49.5 / ppm '

E. Anal. C,H,,

Calcd : C, 95.63; H, 4.37

Found : C, 95.68; H,4.32
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FAE L813-FUT I/ MY TS ORKENE
[(4-1] &

T CUIEAMOEERET I v (pKa=4.6)TH | KAk E EOEHIL5
RTHbB, T=U VORINIENTIEKRETFRAANEDOER ETORIGERE VR
DA b NI TORISICKIZNED, WTUTE T HERE 7 LOINE
TR NEELRE LRI LTINS, [ TEEOT I ) EAEOTHTERR) T I v
WBWTHMEOMEBFRIISUTE ) 7 I ICBVEREHE b I XN LD
12785, :

ZOEHEHUILS-UT I ) FTI L2, TOHRATH D, VT I20
EHMHERLIEIZIZRIUTH BN, EXVAFIVT I K4 5B S HMENIER 12
{1 D (pKa=12.1), I X FI)LT I ) X E 0 (pKa=5.1)DEIZFH1000fEDIEXTH 5,
Z ORI IARIIEE R T 3 2 (pKa~10)IZ T #1000 05 TH 5,
ZOBRESEEITHRREEZDH L, —2lE, 207 I/ AR OHEEN2.4 A &
ROIFNDT, DEFNTAFIVLT I ) RIZT B & A FIVERPINLRE TR D
FEINTE 7R D RAEERIIKEIBREADID D, 20DIE, ZOREEIZE/ 7o b AL
T 5HE. T b EIRON-H-NOKREA AR L T, MERE T EIALE LEH
LS DIREXI NG, BB, 4370 by EMIESLTEWERMEARTZ &I
WHEIENS TR N ZRVD] EEFFEINTN D, ZOFE4DFERIE T
B S HHOREREE A H R ) 7 I VEMNE L AREN TS 'Y,

NH, HzN‘ N‘ Hp NMe,  Me,N  NMe,
1 2 3 4
pKa 4.6 4.6 5.1 12.1

1L813-~ 73 ) MY TFFEUS5E3DDT I JEN U4 ADIE=HIEDOTEM
ICEE AT RIS A LT BENZOREERS oSN T - 7,
507 3 HBOEHII2 LN O KX NDT, VAFIVT I ) HRIERLTHTS
oM AR TECTOWEEHNE FUMINEN, A4 FEEDL D KEWAF
AT ABALRE NN A I NG, XoIT I/ HOKIGHEEZFMTNIEEL D
MEHABATE B &0 SEKKEW & B8NS F~DOF LS HE
hREBOEL EWHEIND,
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JEil M) ZRTFIVARDH UNE AR Lo, HEZERETREDRFIZE 5D
BAZSTIRTNDTT I ) EANDERTETEXLZ2IEOBEET UM EIEED S
HEWNEE L, 2O, i bHEEBEOFEILAIVER VBBOSchmidtinhl Th 5 8,
AR SR T TR b CurtiusERAL K O —fRITIRL Y, Curtiusif (ZBEIELH D S 1%
— W IFCRTHEAT T 50 BRIEAEIZ A VR VRIS BRI DI T =L & AR
THAUSEENTET U, SR OFHE S a8 L U778 TIRORISIZEH T &
%, Hofmannigfzid, bYU7 I PHORNETH OWNIFICHERTWETFERIN
B, PYRAZATING MU T I FOENETOEREBERER (h5L7n<
M7 IER UER) IS FHEIN S, Lossentinfii d b)) & N od4 A~
OEH, KEELIHSINEZ SNb, £ 2 CTSchmidtf)ii & CurtiusfiE T 12 D THET L
770

Jed Schmidt IS TH B0, MU AR VgL IERBRO R T, SEHEET

FUDTLT D REMAREREEAST D E MY T 3 2 4K9IDB0%DINETH St

(Scheme 4-1), '

HOOC O NaNj; ~ HoN O

. b@ /6. HpS0,-CHCly (1 b@

COOH COOH 30% NH,  NH,
7 6 '
Scheme 4-1

MR T NEPBRE L LD TRIEFREEE TR Uich . IWROH LIRS
ERA N

CurtiusTEAT |2 DUNTIZBEIC Nakagawa S8 b ) FF & 2 DA LR V8N S 1,8- U7
I M)TFEUDEBICKFIALTE D, 4 BRBEORUGTEH S 2RI % DUf UL
T2% 8T % (Scheme 4-2)27
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SOCIQ/THF NaN3/THF O
reflux @ b@

COOH COOH COClI coclI CON3z CONj3
10

Bnzene

KOHaq / EtOH Ob
O

reflux

reflux
N H 2

NCO NCO
11 12
Scheme 4-2

$€ - TCurtiusEifirikid MU AR VEBRICOBATE 5 LfFEAN 5, MU ALK
VEED b ) BRI LA DI Averill S OSBEICHRET U T D BRIV
NUZRTFINEAY ) —IUFoKERALA U o L EME U THKSME L. B A B
235 E. NANKRUBTHNARERSE L TS%OENRERTE S, U FO&
BRI IHEEOZEENZ U OTHET S 2 LB CERIIIT> 7, ZOMYA
JUR B DR A BRI DL F A =)L & & SIZ12BR BRI U7 D BRIED
BALF A =V REE R U, MIREIATHFER E LcD B KEG FT7 oMk b
U LOKIBIR A MA e KIS TAREMBEHRR N U XTIV T D N4 BB 5L
THIH U BIEA IR EZBR R TMEL T DIVT D FOIALSUGALT - 720
2B ETEEN ZAOFENR T TH0, 4ERBN oY o2 RIEFEFE U, b
VAT F— b &30%KEBLA )T LKBREELTY ) —IVRTHEG 5 &
R ZADFEND O, B A B T FIVTHHESOWTY U X IVDOAS L7 O
TN T T4 THEET D E, B MU T I USOTT% DR THABEDEE (mp
240°C) & U TH o 7o(Scheme 4-3),

HOOC O‘ soc.  COC Ob NaNjaq NaOC O‘
2
CF-1 7 - LU e CF
COOH COOH COcClI COCI CONj3 CONgj
7 13 14
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/ benzene

Scheme 4-3
[4—-3] 1813-hYT3I) NYTPFEOWE

TRAANRI MVEY M) T IO FAF E-T 215 T05, ULhLicE ot
TG FEFGATHBEATH D IRART MU SEUET 3 I RF#rY7£3000
em IR D2RDFRONRITBIHI S NS, To— FRIKOBRINTH 5 Z Ehbh-
72

V-MUT L) M) PF R USIBIEFICHBRENE . BRI YT L)
RO T v b UNMRZR Y MVIIFEFROESEHEL3ZE VR TH B, LU
FUT7 MEW D, —IRIBIRTDREETH S, T Iab—Y g %2f7T- Tk
FT b @v}ﬂﬂ%{'ﬁo 7-(Fig. 4- 1)‘”

0 (6.46) o (7.98) 0 (6.46)
Hm (7.01) Hm (7.66) Hm (7.01)

Hp (6.62) Hp (7.62) (6.62)

Ho (6.58 H (6.08)
NH, NH, 0 (6.58) ®NH4 ®NH4

Fig. 4-1

T YOR B VBOMEY T MEA IV MMiI6.46 ppm, A Z417.01 ppm, /X5
A6.62 ppmTdH D L2-U X FINT = U TET I/ BITH LA IV ME6.55 ppm, A
% 416.60 ppm, /XFAL6.58 ppmENHLFEY T M TT =Y v OT v EZT LR L
B 5 &L HALS ppmiRES S 7 R LTV B ED B, MY T 2 6% 1Y
707 CfEERINMRE A S 5 SR AL2 ppmiERES S 7 N LTV B 2 &
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720 (Fig. 4-2), A7 =Y v OT VBT LD ZARY MV IV MMi7.98 ppm,
A ZAL7.66 ppm, sNFAL7.60 ppm) & iKY A & 02 ppmEEE#EE; T L TED .
BIEE LT, 730 -ToEoy MEOERIE Y 7 NDEANEED ST - 12,
UVIRIL R b JUFig. 4-3)TE M) 7 3 2 KRTEAKT & F= kY JLrh294 nm
(e=3800), 224 nm (e=45700)T.. ;U 7 »EZ"7 LK T276 nm (e=1400), 269 nm
(e=1000), 213 nm (e=30100)T&H » 7z, - HT =V Tl =¥/ —)LH280 nm
(e=1400), 230nm (e=8600), 7 E.=7 LI&1$254 nm (=200), 203nm (e=7500)T,
MU T2 RSO HILS nmifR iR RIE D, (Table 4-1),

® O NH, @NHj4
H3N ’
- b —
NH NH @NH ®NH
2 2 8 3 280 (1400) 254 (200)
294 (3800) 276 (1400) 230 (8600) 203 (7500)
224 (45700) 269 (1000)

213 (50100)
Table 4-1 Absorption maxima of amines and its ammonium salts (/nm (g))

[4—4]1 73/ HDAFIVL
T I EDAF IR I A TFINZE D A F IR, U VBN AFILH B0

. T Y A FIVEDHRD A FIVT AT IV E EibSEE T Tm#d 52 LItk 5
AF I SN TS,

Mel
RNH, >  RNMe,
OP(ME):,;
RNH, —————» RNMe,
MGQSO4

RNH, ————» RNMe,
INSTINF LK EDRIRTE. A FIULRIEDORELDRZ D, £/ A FIL
T IR DAFIT I JRIEEOREW A SR BAlGEHMND B, F ot
FTOMEE NS B U WEGTREIRIGNE S 2 iEMnd b, £2 T, UAFIUL
DF&MEE UTHRIVLATIVFE R, F U LYT JKong RS54 REHOS RIS

S Z Lz,

HCHO, NaBH;CN
RNH, » RNMe,
/CHLCN
CORISEIEIET 3 v, BEET I voEL O IEFMICEETE, F0.
T 1 OB OFMPKa=10.6(> 7 gANF LT I )N 5247 (m - b T =
UNETHIETE D, MUNMIRRRIZS G P TEIT L, SR THY T 2 VA FILT
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IREBZ D, RISIZIRO LI IF T FIRFTE M= MU IRV Y VK
IR VT LYT RN RS54 RERIC N PF 2 U552 HHET 5, EH
HFTTHIIONT. VAFIT I LI Nfc b ) FFeop, B LTL 5,
EEDIEHT S E. BINET, N AP AFIVT I )M FFE U608 S hi

(Scheme 4-4),

HCHO, NaBH;CN Me,N O
/CHaCN 7 b@

95% NMe2 NM62
6

Scheme 4-4 -

[(4-5] NUR(WAFIT I )N TF L OHWHE

FUR (DAFIVT /) K6 ENN-DU X F)IVT = v & DHPHRIREE & B IRRE

D71 kb UNMRA R U 72 (Fig. 4-2),

H(7.07)

Hgaa
NMe,(3.16) NMe,
' H
NMe, ®NMe,
H (6.59) H (7.71)
H (7.08) H (7.51)
H (6.60) H (7.63)

Fig. 4-3

UAFINT 2 UTIEBHEHT T, wKLppmDIK#ES; 7 T, MY FF &
Y DRTI, K09 ppmDEIEE Y 7 M TH - 72,
MR A(DAFIIT L)) RODPULZARY MVIEN,N,- D X F )L 7 =) i

THHCHE 13 2L L S 41720 (Table 4-2),
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Table 4-2 UV absorption of amines

wave length
compound /nm (&)
NM82
245 (4.12)
296 (3.37)

O 201 (4.26)
MeoN b 232 (4.02)
ﬂ O 295 (3.21)

NM92 NM92

607 I ) EKD—2IF 8 M AIMUIEE. TOHIAL LT 3/ BIXE ARSI
HH I DI R RS M BN THTRERBINCT) I 0 5 A[FEED D 5,
Z OBAN AT L6 DpKal AR5 A 5 5 & PRI N, FEEE CMENMIC
BEUToO, AEHELERIGE ORI -1, ZOMICEAETDEZ A, o b
NI B 6 DFFII AT I BN I N TUEN,

[4-6] XBERMBITICLD N R(DAFIVT /) M) TF &0 OGN

M7/ MYTFESEEGEREAATORIFGCHEEMEZBRSIEETEXD
Molehd, PUR(DAFIVT I IMKOTIIN VB -DAFIVKILLT I FHh oD
B THERNE SN IcD TR R ERT 21T - 72,

PTiEd7T =7 METFT—7 ERITRBRNIIB o FHEDETET — 5 %
T4 (Table 4-3, Fig.4-3),
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Formula . CogHagNj
Crystal System

rhombohedrai
Space Group :
Cell parameter - Rgc(h)

a=14.035 A

b =14.035 A

c=18.434 A
Z value o =90.00 .
Desic . $=90.00
R(Rw) . y=120.00°
No. of Ref. .

6

1.215

0.040(0.041)

600

Table 4-3

oMM SRB &, EREORXICKEE Y &, KERHEY OO Ut
SND, ZDFEMS, flle D M) FF & AT GRETEF IS E UTEEL,
it THEGERE TN 1 0 1 OB TREIEAE LTINS Z E0V 5 (Fig.
4-4); N, N=UAFIT Y v OFEEDOHP T, MERTMITOATOSLEY
WZ2-TaE-A4-DXFIVT I )-6-0T ) ZAFINRUNH 5B, ZONEWDHEED D
AFIVT =Y VEALD A LU T IR (Fig. 4-5),

Bond lengths and angles of tris(dimethylamino)triptycene
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~NPo o

Fig. 4-4

-58-



1.38

Bond lengths and angles of 2-bromo-4'-dimethylamino-2-cyanostilbene
Fig. 4-5

FLB-EX(VAFIVT I ))F T 5L AD5S TR Fig. 4757 T, HEET 3
> TIdFig. 4-6D160D & 5 ICHERFFIsp RIS . # - THIEFEFHNLT 3
J BT UIRE S 7L B BRI H B (LAWLI6TIE LS —DDOR V¥ UV ICETF
B H BDTT @@ﬁ#—ﬁﬁ%f%5obhd«/f/%m RET I ED
C- N%m A1 34A)f3\ﬁib\ KHEMENTS ,

N{I)-C(13)-H(31) =i06* N(12)-C(15)-H(51) = 99°

H(32)s109° H(52)s107¢
H(33)+108° n(53;-ns-
N(L}-C{19)-H(41) »106® N(12)-C(I6}-H(61)} »107*
H{42)a113% H(62)110®
H(43)~109° H(B3)sl11®
H(4l) : H{5!
H(32) H@6) )

Hig) 2 83-e-mns

@

Fig. 4-7
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UL T I EBONERFENKREN DT I ) F T L 4TI, CN-CH
FEDVES 11458 S TspIRAE £ 785 & & HITsp’CNEEA B 1L398A LB - Ty
5o

— K MUT I/ MY TPFE U6 TIENNE O LS HEHISSA LTI/ FT 5
L 4D2.56 AT I~THYSEEN TV A (Fig. 4-8)I2 b b 53 C-N-CHEDFE
(FU4EE LIS RBBIE LY | sp'CNBLAMA L—BEV T B, > T6DY
AFNT I JED M) FFE R VBRICHT BB RIIOAFILT I )T
VDBELDNEL B S>TNEIEAD,

2.792A MeN
Me2N NMe,
0.23A 562
r Y w oozA /S So< 45394 N
MezN/‘ 4.551A =N{Ae2

Fig. 4-8
(4=7T] NIRZAFINVT )N TFEVOERAA T 52

MY Z(DAFIVT I )M PFEVRESENS, 7OV ZRVDDEH T
REIFHMEARIIID - 7o THUSXBRES BSOS 005 & DI, B
BIONARFEARB I TIEEEL L TR TH S, LLT I #EDMHEEH
BEMOT = UEHEEKOT I FEEITEN, T I EROERIT. spPIITENWE
FREEE LTS, f-Ty T2V VBBRRETROF VAISNTORUVLSIRS
ROEAL T & UTOHENHAFTEXNS,

T3, UFTLA A OREAKRE L, 60FE 7 0o RV ABIKIINMRE D
L9 DLC0AMA, v b U NMROE LAEH LIcEZ A HTOEIZR SN
12D T RNEIFE TR BN EDTH - 72,

DNTEBBEBA A VORBEBIIODWTHERENTHEH, HFHRI L1

BUE. SEARILF MR T, BERIEEEBNLN, 3201 I 77/ — VBN LTz
SBIALICH B ED S, L DT I/ EMBOBEHEANPERI N, TOBETE
TV E U TOMBIREHDHFENZ L ILENTIN S, 2L DOEALFIE. BALFHARE
B EHRAEET D HONHE DM SN TG, $EBNH%. AlE R A~ RETd 5B,
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AR F B AEROSRIGEAETENT U E 0, M ORRNSF O ENSNT E0%1S
NTW5b, i, NEHISIA SNtz T RIVE —DEAL T D45 T-EEh & UTBX
N, BEROSRIE S PICZRIVF-BEDOE F Mmoo TS, 2O M) R(DAF
VT I )N TF R UR, 3DEREND DD T, ZEEMN & UTOWE N
INb,

M TF BRI E DREIIREEDN S BALEMTE E DR LW RIGEMLIA T
. BHROZALE S VDOEBREDOBEBRNEDEEFRI S50, £Z T FF+&
> ORI T-& UTOWE AT Ui

ZDRMYR(DAFIINT I )N TF G, 3DEREND DD T, = HHCALT
EUTOWENRHFEINS, NI TFF L OT7 I JHEICHABRGEET 5@
BeAr 12 MY BV O URIDEALFH B WK, 1 7/ —IVBIE - ST S

Z T\ EBICEE EEREEKT 20 EI D ER L TAI,

7 I VERERAE TS LDIZEKIZ6 DD T I VORI LA F YT I E(IDES%
MEISNTHBEDT, ZOHEKDEMFHFICRE U TEEREKETHZ i L,

FMYZ(DAFNUT I )M TPF 22 BIERIC SN U, £ IS8
(FeCLY& A 7os LS A M A 7 & Ic ASPIRD AU FAWTH LT & 7, RIBEIC
bk FeCl ) AN TIT o fo & 2 AR LTI d 5 72,

I, ANV b EANTEREEABRORIEETT - 72o 3790 M, L/ OIb by
HMoNTNDED, ZNRMOE THEDEIZT 51213, 2MDEAKERSE L, %
SAEERIZREAA T, %mb%m%%?é ZIZT, FTHRYR(IAFIT I
YN TP F v DEBRERIZIE T OV N EINZ 2, EIRMED 350 F DD
g A 5 UIcd, umiﬁ&bmmatom I Z DFREDHERIZERERE AL &
WENFEEE L, $HAEROITH L TE

ZORRD O, N TFF U EBBOMTHEAMER IO TS NEHE LT,
LM T Fe o OEENTREINI, NIR(DAFIVT I )M TF VIR
A O&EA A 1kt LERIEIZ WK I TH BN, 3MBDA 4 i ﬁbfinmm
Bonb I EDOGh-Tce XS TEADHELIHOMI U LD L5HE
U7y, BHSHEMAEGDL I EIXTEUNN T, SBFIIKRETILEND S,
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4 A

1,8,13-triaminotriptyceneS DA FL

b U AL AR L B 400mg(1.04mmol) Z-45( b F A =L 20 mliZ N A 12T AR U 7o
BUSHEES » 1L F F = 2R U — 7 — TR AR Ulce UG ZIZTHE 20
mAEMZIKE Uice 7 24LF b U w7 2,200 mgA 20mld 7K iz 5 USE DIRASUII A
ZDF FIRETURERD XA Utc, RUNREW Z4KA 5 SI1TMA L 7K250 mijj
Z Bl T FIV0ml X 3) THI G Uiz, AR EMM~ 7 R 27 L TR U iRinil &
W Ulco RISEXICAR ¥ 100m 1 N, 4 BEmEEsm Uiz, mEEis
W5 ESIRINFELE T B 2T ETRAED D - 7o, RUEVARIERE L. K
B A ) 7 A8 g, k20ml, x4 ) —)L100 mlA 0z AEERTImEGER Utz A4
SHCTE B F TIRIERAG U K% 100 mii 2 felg © F)L(20ml X 3) THIH Urc, AHUE
AR 7 R L L TR LA IE B 52 LB S 450 80 ¥ Y 5 VDA 5 1Y
o< bS5 7 41X EERO239 mg (ERTT%) %187,

HEMR(XF ) —Ib-No¥ o k0B

M.p.:240°C T4 1#

MASS (EI) m/z : 299 ([M]")

'H-NMR (270MHz, DMSO-d,TMS) &: 6.59 (3H, d, J=6.27 Hz), 6.58 (3H, d, J=6.27
Hz), 6.26 (3H, t, J=6.27 Hz), 6.04 (1H, s), 5.08 (1H, s), 3.39 (6H, brs) / ppm

BC-NMR (67.8 MHz, DNSO-d,, TMS) 6:150.70, 145.56, 131.94, 127.98, 115.55,
115.11, 58.05, 37.89 / ppm

IR (KBr) v : 3842, 3340, 1607, 1480, 1445, 1398, 1331, 1292, 1247, 1198, 1165, 1105,
999, 979 /cm’

E. Anal. C, H N,

Caled : C, 80.24; H, 5.72; N, 14.04

Found : C, 75.34; H, 5.77; N,12.82 (7K 1 #3550

1,8,13-Tris(dimethylamino)triptycene6 DA ik

N 7 F & (164 mg, 0.55 mmol), NaBH,CN(166 mg, 2.64 fnmol)%iﬁﬁﬂ(?k }\:; k
memt BING o FILV= U IKEERI0 A TR T TR 5 LIRS
Ee T LT %, REaAEPHT S EANET S MY T FE /75\95%0)H5($’C
4—‘? zn%o
M.p. : 300°C(45 i)
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Mass(FAB) m/z : 384.1([M+H]")

'H-NMR (270MHz, DMSO-d*,TMS) §: 7.07 (3H, d, J=7.59Hz), 6.89 (3H, t, J=7.59Hz),
6.85 (1H, s), 6.71 (3H, d, J=7.59Hz), 5.45(1H, s), 3.16(18H, s) /ppm

PC-NMR (67.8 MHz, DNSO-d,, TMS) $:150.70, 145.56, 131.94, 127.98, 115.55,
115.11, 58.05, 37.89 / ppm '

E. Anal. C,,H, )N

Caled : C, 81.45; H,7.62; N, 10.96

Found : C, 81.43; H, 7.64; N,10.95

3
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AFTR

la) R.W. Alder, N.C. Goode, N. Miller, F. Hibbert, K.P.P. Hunte, H.J. Robbins, J.
Chem. Soc. Chem. Commmun. 1978, 89; b) F. Hibbert, K.P.P. Hunte, J. Chem
Soc. Perkin. Trans. 2, 1985,1983.

2) F. Ogura and M. Nakagawa, Bull. Chem. Soc. Jpn., 1973, 46, 651.

3) ML.E. Rogers and B.A. Averill, J. Org. Chem, 1986, 51, 3308.

4a) LAOCNS, L. Cassidei, O. Sciacovelli QCPE No.458.

b) A: T. Takagi, M. Tani, H. Fujiwara PC9801 version of LAOCNS5 / HANDAI,

B: T. Takagi, M. Tani, Y. Ichimura, N. Shimizu, A. Kawamura, H. Fujiwara,
Y.Sasaki PC9801 version of PIC / HANDAL
5) R.F. Borsch and A.I. Hassid, J. Org. Chem., 1972, 37, 1673.
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FEH5E N TFRUBRER SRS U FEOEREZDOHE

[6—-1] ¢

HEDET, NYRDAFNNTI)MITFEUN, 7o b AR DPELTD

HEAERITNI ENh -7, ZOMAE. XREGBERT) o, BREHE
WNASAEF T LV L DNRIALCHAN 2R N TN B 720, S FRRICRER
BADDD > TWENZ EIZLEHDTHD, PVARDAFIVT I /)M TFE
VIS, T a b D& NS X MU TS, RERSERIE A R X - Fo
FZRDAF U ERARE L UTOITIE, #MTREZIDOTFAMIFLUEX M7
2 MEERICE D A4 VBIRESERF I NS, RA M TELTESASHA T
55D, 7590 T—TIVhd b, BrOEAOREIDI T v —T VDA
SNTNAEN, TIT BTV 59 v —F LA E R AR (Table 5-1)%

Table 5-1-1 Hole size of various crown ethers

R T—FTIVER ZEfLERE (A)

14— —-4 1. 2~1.
15-7527-5 1. 7~2.
18-759.-6 2. 6~3.
21-07o590-1 3. 4~4.
24— —8 >4

W DN Ul

CIWRTED. UAFVUFAFVENIOBWZ LT E1IC, 1 ARERADERE
MRKEL B >TH DO S, Floo 1MlDAA L ELTTIVA Y EBAEHNITH
B ER A DA A HERIZLI =136, Na*'=1.94_ K*'=2.66, Rb*'=2.94_ Cs*'=3.34
(BALIZA) &> TWAI ENFSATINGY

18-7 57 -6DEADREXINAY T LA VOEREZFIFHUET, 15-757
SE1R2-7 T AR, TNTENF NI LAFA L VFILAFA IE LUK
EXIDEAER >TVB I EDDh b, H->Ty —fNIZI oY 2 —FTIVOIEH
BENEFNEEOEBA A Tk UTHRBTH 5,

HHERY D H U REEBA A EDFRZ =7 X MNEROREM(KS)ZHD 5 D
RO EHBEETH 5,

1) bindingsites : R 2 b D N F—FH O, . BE. YA MEA A LD
TR AT
2) MROYV—1RKAPDOUBOARADE, RES, AT XA - gl ; HEE
A EER YA NSRRI VO, KEX,
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3) KRR NOE#E:EA. BUKME. BT,

4) B,

5) HFAMODWT AL :iAFRTY VITDHERE,

INSOHFT, 7R MDD AL DERE: LW D BEDO S A TS ERETERIL,
ERIZIE L) £2) THbH, £ 1) IZHOWTHHT A&, —RIGICZ— T IUEE
FOD LS fshard?s R —JR7F%2FF DR A Mihad L BBA A AT IUVAYEBEAA
(Li*, Na', K'\ Rb"| Cs%), TILAY +HEHEB/A A L (Mg", Ca*| S| Ba")%UfH
HIIN, SO &9 7isoft?’y N —[RT-ARDhR X MisoftiR B A+ (BBREEA A
VRBEEBA A (Fe”, Co” Ni*[ Cu”| Ag', Cd”, Hg" 2 &N&iFdr, NF—H
FIIX-CH,CH,-XBI DAL E(S BRF L — MOEB)I R D LU, Fichardi LGB 1
YOgE. MURSE MDA A E 1D A 4 > LDE DAL D DOV E
Thb,

RIZ2) 1220 TR, AR b Obinding sites INEHS FICE S BD - T, 7 X MZ
EOEEAMIMALT B EMTEDEND I EN, BERINDEEDREM xR
WEREBHEFTH 5, &> T KA bDbinding sites /35 2 b & fLAAL K 51T,
U ESRINC K CtT A KD ICESITE B Z EDMETH D, I HITHWDIAAIC
BOTEREDPRIEINL/2DIZE. RXIOT R b AL OELITEAAL, L
LIREISHEETH B Z EMPRETH S, EBIC, IFBRRD KX M S HEHOD &
2 R2, ISICHRRDFA MAEEDIIONT, WOAADES &I PE S L
ERCE

O OMe O 0]
o/ o/
1 2
Ks (K*)[M™] 1.58x102 1.26x108
KS(K+)/KS(Na+) 4.8 63
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(—O/—\O Me (—O/_—\O ‘B
QAR

3 4
Ks (K*)[M™] 6.31x10% 5.62x10°
Ks(K*)/Ks(Na*) 28 350

BIRORY T —F IV CR I DIERRRY 2 —F N L O BN SEERAETH
52 E3HMONTWEDKITRT K D78, FFRIKVEX FDH B, 7. 8D K5 78gHIk
DOEEMNIS FR-TcbDAERY v FE LW, FHIZ3EKDOBEDOHBEE FYRY VR
Ed,

19914 {ZSerratosa & {3 Scheme 5-1I/RT K D) WO AR L F I IVEHF MY o b
VS DHEE A FIVFRI R X MEAwE SR LY,

% 513, F 95 DPerhydrotriquinacene B # DE5 O < (T ANBEE LA X M AIL
THBOZEAE L THRIIIDEEZ I, L bC3FRERF DIz d { FEN
BIRZ MISTEAK BT A BIRNART AWM ER DT EHRDL D 5, SOH
WRZIVHARITT B EKRFIIEEEO/ IO Ir S ML, =2 F MY A=
6181 % DU T A ik X #172(Scheme 5-1), ‘

Reduction®
0 0

o) HO OH  OH
5 6
Scheme 5-1
Z DKL ﬁb® B EBATHZLICK0H L U RS v MRMLEYT,

8%/[%}32 L/fg_o
NHCH,CH,0CH34 H(CH,CH>0),CH3
LNHCHZCHZOCHS @ H(CH,CH,0),CH34

NHCH,CH,0CH; NH(CH,CH,0),CHg

LHhrLZnsofts MiTWﬁU?E ﬂb%%l—Twuébﬂtiﬁﬂﬁh
B A TR X750 - 7o (Table 5-2),
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Table 5-2 Transport rates” of alkali-metal cations by hosts through an organic membrane

compound L* Na* K Cs*

7 47 42 37 241
8 27 19 12 1.0
18-Crown-6 13 37 215 105

a) in 10% mol h'!

LA, RA MELUTOWHIIENI D TR 72 Ry V MO
Tk, REREBEAT S AT BREMLAN TS 5, Ui TAShTH

7N RY Y MNEIE, 3ARDRY T—FI)UHEA DI CHFIILTERRTTH - 72,
% { DIEBRIRR Y Z—F IR AR Y T— T IV TEIERGENE S Z Eid L <
HMoNTN S, Jhid, IEBIREIARZ b BIREIR X Miclb~, bRoY—mic
ARIEREEA L TND I EIlE D, FURY Y MABRBIC RO D — IR FT
HB, D MY N UFEEKICED MY RY Y MTRA Y 2—F VD TR HER
72728, MARO D —MICARIDE S e RIE I N 5 SR I 72y, ERRIEH
FOEEINLTN -7, P, BIMEEY EBLIOBRAEEERF DR T-H 5 U LR
THITE. FEBRRR Y  FEOBSEEDEREILE S L THE, UL LERILE
N3 IR EM ORI S AEZ TH S & ZHUIFERIRILEM T, fie D
JZFH 5 0FIRFHIOMANLIRMNELG ThHhH ENH T ETH B, TOR AN
U TR > M Dbinding sites & Y34 UL, 7S BHERED M L HIRFS L 5 A,
CDEBAEFTHACEBAINTOEN, £ITy BEMN N FF v 0 A2THE
¥ & UTHE # Dbinding sites 2 HD M JARF 2 REARK L. £ DHEFEAEH &I
THIERRBBEEDOIDHIELEEZ OGNS,

N hUSORTH, BIFFINsWENRRINEh -7, P TFEU D
AT, EVEEOHRMMNENL S Z L0, S ODEBEMNTTICERT &) -
f:’(’—if’%ﬁ*b\“ﬁJﬁ%‘:éﬂéo Ly NUZR (DXFIVT /) NITFECDZRTIE

I EDOEBZEHOFUMIAEIAL OKREDTRGH LT B 700, ZHOEINE
ﬂi&%<mho%ﬁﬁ@fﬁb/_i5JWX%%ﬁU%» 3. wRICBET S
ANTORRFE M) TF 2 BREOMIZEMEREIDAF L VEHALZBAT SO0
WM EZZ SND, IR LI b R(E FOF oA FI MY FFELIP R Z
(7o XAFI M TFEITEAFUUENTEBRASHI SRS Y N0
RIS AR E e xn 5,
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(6—2] R Z—FIEAEETHRAN N TF L DEK

7oA FIURILCFE 2 ORGHAFZ BSE BT, A A MEAT 5 &I U7
IITAEBRLUIALEwE. Wb YRS Y MR M EMIEN S DICHEEX
N5,

F4. RV T—FINTHHMD T 57 0 T —F )RS v R E KT 575120
ODDEEDR D T —F IIVEHDOERAETT - 12,

F9. A MU AFIUMRIOD AR AT 72e ZOMLEWIE. 7 o X FIUERLLIC
ANFYREREXEEZEDAEETH LN, 7oL FIVERDHIERAERTH S £ N
OF U AFIRID MY 7IbaFy REEKL, STAFINTI 2 0FT5F
A E e Ui,

FHREFALDT. E FoF o AFIVERIZMOKTHEIZEN UL KRG LAKETF +
U LAED > DMATTIVAFY REL, 22X FIVENA THYST S
A RFUAFIURLIOZEF LS E LW, B RaF I AFIVERRTIVIF Y NIZH5
BREEAME SO LT UE NI LA FILE R L — XS, KRR HE
¥ & 73 - 72(Scheme 5-2),

HOCH, ) NaH /THF MeOHyC Ob
Aip 4!7 i) Mel v Aip 4!7
CH,OH CH,OH CH,OMe CH,OMe
9 . 10
Scheme 5-2
ZIT/oOXFIVRINCA MY FEFAIETA MU X FIVERI0ET A Z
iU, ZOHEOREE, fie DMUEA M) TF 2 AGEATIE, MY TF
T UBRIZODW TV A EBILOERATOIR L THENNI Eilh b, BALWE
BHDO K AHOOUHAKLTEE, Thé. 7oA FIUKII A B RKICXE 5
ZEIED, FADERAN N TFRUEERTHI ENAREEE D, ZORIGIE
RO HEE R ) BIFISERAES A I, M, EREFWKT. FMUTLL M
YRDAY ) —IVERIC. 7 0B X FIUERILAMA 5 SEREORELIEZ 594
N A FIUARLO (mp 173°C) MV98% D UL FE T & $172(Scheme 5-3),
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D
of

ClCH2 O‘ NaOMe MBOHQC
——————
a O / abs MeOH a

CH.Cl  CH,CI CH,OMe CH,0Me
98%

11 10
Scheme 5-3
Wi, PR (ZbhFy (mbhF) AFI)) M TFE12EE55LTS
HRFHK/TFLF LY I—E ) TF N —T VD THF sl Ak Ly 7k
FF MU T LAED 5 S HMAMETETIVaF Y FE Ui, 22 A11% A Ik
B U, 122 B0+ 1 L E UT80% DI T 7 (Scheme 5-4),

d EtOH,CH,COH,C
CICH, b NaOCH,CH,OEt otk
L / THF

CH,CI CH,CI EtOH,CH,COH,C
80% EtOCHQCHQOCHQ
11 12
Scheme 5-4

¥
ol

Iz F L oAF Y MHORWMY X (mbhFy (bFY (mbhF2) ) AF
W) N TFE BERKO FIETEKR L,

BERHATFTVF L7 a—E ) TFILI—FTIVDTHF BEKRAZKE U
KFEALF DI T LED - OMAMKTETINIFY NE Ui, £2A11AMAMN
IR U, 132D A4 1V E U TT4% DY E T1E72(Scheme 5-5),

CICH, O‘ Et(OH,CH,C) ,0H,C

NaO(CHQCHQO)zEL Ob
ﬂ / THF g} a O
CH.Cl  CH,CI Et(OH,CH,C),0H,C
74% Et(OH,CH,C),0H,C
11 13
Scheme 5-5

[5—=3] RV T—FTIVHEATBHHRZ M M) TF v OHiHigEONE
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ZASFEHD MY ARY Y FIZ DO THIBHO T — 7 IIVHO R INVEERIZED KD
BT AR A IR AR IE T A Z SIS L DG LT,

RA =T A MEEORT, KX SO X MR ARD B DD HEIL, TR
MIE D7 2 MIHEBEOMENH S, A MELUT. TV ERBAHNTZOHM
HRA AL T Lt U, fic OUESEENH A, T TRUTIORT HELH
Y-l Nl DY A8

HX$TET7IVA)ERE (VFIL, FRNYTL AUVTL B2 L) OEI L
— MEO0.25 mmold, FKEE(EH0.10 moll, $5/k#0.50 molAD I EE Dk ZEHeS mid& . A
g HARA N MY T FE 250 mmol iDL A F L UIRIRS mlO fE R A, 25°CTO
TREESAE T L2 L SR Utc, L2 LA F L U EEI D L. ET L
~ ;D380 nmTOU VIRIRENE Uiz, BEERBEIORV V18T 55 6071
LA F T B AT - 2O U VIRIA100% & L TENEFNDHRZ MDF 2

MISd 5 }mmﬁg%{%iﬁ U 7z(Fig. 5-1),

water solution 5 mi
picM 0.25 mM
MOH 0.10 M stiring 12 hat25°C
MCl 0.50 M >
{(M=Li, Na, K, Cs)
] Absorbance
— | CHCl, solution 5 mi of 380nm —
\\u/) triptycene 2.50 mM \\_/)
Fig 5-31

CDRERZLTTISRY
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Table 5-3 Alkali metal extraction of triptycene 10, 12, 13

triptycene Ex %
R Li* Na* K' Cs’
CH,OMe (10) 12 04 50 O

o™
0 (0]
E:I j(j 23 96 100 75
o 0
o/

FEROIZE, R Z—=FIVRY > F10~13 [T HHeE. 14 V#IREE S bI& < .
FRAMELUTOENHEERILNENR S, SEOHTIODHERENRDLESHD
T —FIIVBROEN DI E & BICBIEAO T 0 b v OIKREFEDKE S H 5 H
b LU, 12&13IERZE (B DEHE) 2BET H LT LA EAEELHE
BRWEDICEDLN S, MHEMENDOIMEDOAMENSGT S50 H 5,

R

b
o

[5—4] M8 FEREELKRZ L M) TF L2 DEK

FIT AEE, ZF U UEALICR U VR U8 AE A U, IS0 H H
BEARIRU7cAR X b M) PFE o255k L2 OMgEENET 5 2 SIZ L,
HHEEOHIRXN/AMEEE LT, ZF U VBNV E VBRI RZ M b
VPFRESKT DI U, T hF Y (ZhF2) XA FIVEERAE LTH
FaA=IVDE) AFIT—FIVE 7o A FIUKIDHEES LKA N M) FFr s
4EAKT A EiZ Ui, Fo, ERILEMELT, 7=/ —N&2-F ) =)L
DA LIRA M MY PF RO BAMTH I EIC LT,

BIAEIZROWBY TH 5,

SR THFFKEBILF D) L EAFI—IVE ) AFINI—FIINEREIE., 7=
JFVRNFEKREL, £~ 0o FIVEKILEMA S Z EICE D145 IR E 5 %
T4 % U 72(Scheme 5-6),

72-



CICH OCH2 b
/aq THF, MeO OMe
reflux

CHZCI CHgCI 65% OCH2
11 14
Scheme 5-6

T x /=, 2-F Y )= VDOBEBREBIATOL ST ERRA NN TR
1I5kl6% 28 2%, 60 %@LDua@%f:(Scheme 5-7, Scheme 5-8),,

0 o 0
CICH, ONa phoH,C
e D

CH,CI CHyCI CH,OPh CH,0Ph
82%
11 15
Scheme 5-7
7 °N
CICHg ONa OCH2 b
/aq THF, O
CHZCI CH Cl reflux OCH2 CHQO
60%
11 16
Scheme 5-8

e, NUEVEREAEA LUK N N PF Al UL ERIERIZA A4 i
BEAMIE Uz,

[5 5] MBUIAFRETLERR N M) TF & v OitgEDIE
B & RERD FIET, KBNS, AT LV VE~NOE 7 L — MEOHHNIZ &

D HhHBEA BIRE L7,
#E R A Table 5-412779,
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Table 5-4 Alkali metal extraction of triptycene 14, 15, 16

triptycene Ex %
-~ R Li* Na®* K* Cs*

CH20_<::> 14y 28 11 0 93

(15) 47 45 47 19

CH,0
CH40 . O
CH,0 16) 16 21 12 15 @bﬁ
R
Ny / R
A/\O/\ |
0
E:[ jij 23 96 100 75
0 0
o

IhFY (ZbhFY) AFIVKIZEFI N MY (T2 FY) AFIVARLS &
B ZOWMEOENG, TF U VHEHOMED HHEDKE XDEHTH
Bo HHBEA LG B &, UF LA AL FRUTLAF D &S /A
WS ZAMIUTIEY AR A MY (T2 /F2) AFIVRISO I BEIL S
WIS D DN 5, AU LA F v BT LAF 0D XD BB E
FZMIFLUTE. T hF Y (2 bF2) X FIVKRIRZO NN EOHIHEEZ R LT
B Zhud. RY T —F IV R M UBLEEAZE A, R R FDZEADKE XN
EboThblepilisEziohb,

F Y =IBEAE LI ERRA N MY TPFE L6, ON DB UHEERBR A R b
) T EHARKOHREER R Uc, T OHIIBEOZLILNF /1) VEBROE R
WZEBEELNBEDT, LDOBEY Z—FILBDERZ N b Y TF v DEEHBIAD
EkAE Uiz,

[6—6] AEHEKRAMDMNITFELOHEK

BHEHBERZA N M TFE OB, —BICEAMONTNET I/ HDTIVF
IMED SiHEA TN A 2 Sl Ulce T2 7 HOT7IVFEIALIET 2 v E oy 7L
FILDUETHINT B xay AKEARIBKEF N T LTHRET D22 L1049
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BkENb, £Z T, WO AE%ET I V. oot FIUMKO KA nl AT IVF
WE UL MERISEFT) 2 &I U7 FMTBRAM MY FFRELTRA M
VAFIVIRIZH YT ANN-D A FIVT I ) AFIVRLT N- X FIVT 2 ) A FIUE
18, = hFv (= bF1) AFIVKITHY T BNNN-KM LA FILTF L DT 3
vEraaAFIVERDEES LSRR N N FF e 9% 5)1K3 5 2 &1L,
GKRTHFHROAFILT I v, 7 ool FIUELL] RKBkEF YT LEMAN
BERT S EMMTDUAFIVT I ) AFIVELTNE 1 BOURTH S I
(Scheme 5-9),

CICH, O Me,NH,C O

= Me,NHag, NaHCO4 =
a O /aq THF a Q
CH,Cl  CH,CI CHoNMe CH,NMe,
81%
11 17
Scheme 5-9

RIEBEIZOAFIVT I vOMDDIZ. AFIVT I VARNTRIGESTD EMHYNT 3
XFIT I ) AFIVKLEH 8 3 B DINERTHE & 7-(Scheme 5-10),

CICH, O MeHNH,C O

= MeNH,aq, NaHCO, b
CH,Cl  CH,CI _ MeHNH,C CHoNHMe
83% :
11 18

Scheme 5-10
UL NNN-RMYAFILTFL DT I v aal FIURLL EDRIS TR,
HIWETEHRZAM M) T F 29 BBEI EETER Do/, Zhid, DAFIVT
EME. AFIVT I FAME TRISHISRIRMEDV NS L BUER T V' L
B DH BRI Z » TUO B ] HEHAVA & U VSHERRIL U TU VL (Scheme 5-11),
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Me,N(H-C HCNHC
CICH2 2N(H2C) »(Hz 2 b

MBQN (CHg)zNHMe, NaF{CO:;
b N —>

| R /aq THF MegN(HZC)z(Hac)NHQC
Me,N(HoC) o(HaC)NHLC
11 19
Scheme 5-11

FZ T NNNNN-RNYXAFINZF LT IDhHDIT, 2-(N,N-D X FILT 2
NIy ) —=IVERWEZR N MY FFEL20DE8HEFT - 12o TOBE. AL
P, BREFE, BEFETORERERL BN, £OF /) ) —IVDHEE LIZRR
FhUTFELERUBEFEEILSOT, MEOBMEORBEDH 12 LOEE:
DODHBALEWETZD D B UTICERAEZRT,
2-(NN-DU X FJVT 3 )L H ) — JVEKEIR T IVT —LIE DT, A Y —F U5
DEA N M PFE2 L OREEFBEDHILETEERT 5HIZUI,

K THEHKFAF N T LET I )2y ) —ERIGIE, TIVaFV N
Utce £ 7 malFIURILAMA, #HYMTERAN N TF 2027 7%D
IV % T48 72 (Scheme 5-12),

ClCH2 % Me2NH2CH2COH20 O
O NaOCH2CH2NMez b@

CH,Cl  CH,CI fTHE Me,NH,CH,COH,C
7% Me,NH,CH,COH,C
11 20
Scheme 5-12
RICZOBEHZRZAN N T F DA 4 HiHEEERIE Ui,

[6-6] @=HEHFEARZXFMTFEOHMBEOHE

4

BEREZN DT F 2 OMBARIR., SEERRDOHETIT » 7o, FRERSSIT
NN
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Table 5-5 Alkali metal extraction of triptycene 17, 18, 20

triptycene Ex %
R Li* Na* K* Cs*
CH,NHMe (18) 9.5 25 0 0.5

CHoNMe, (17) 46 61 32 37

CHyO0CH,CHoNMe,(20) 78 74 100 88 ; b@
R

L
o™
@EO 0}@ 23 96 100 75

R
o/

F U=V TEBRULIOTREBINICLHIZ, MBEOBERTOIERFFICE
HHZEXD, MHBESIKELALELTWS, R T —FIU#EEETSEANNY
TFE AL, 2 0L EREVHIHGEEZRL T3, VA FILT I ) AFIVEK
T, F ML F L0 T A UiHEEA R LT B, —HAFIVT )
AFIVKRTE, 2ERIICHE DA A VHHEN L CIEV, 73/ AICERLTWS
AFIIKDFEEN, M) TF2oDAA VHHEERHELTWS &L onb, &
HALICBEE XN T 3 RICERINIA FIEONARK LD D EEZ SN
b5, RDFEAET, 757V D1, SALUIEBRUILDAFINT I/ FIZLB, A
FOVERI DRSS & ERIR T LOFRFE MO EFHIRFEE O A, HA
TERWNMIERECHEEL. 2B ELT. F 7V UVEREEZE TS Z &%k
Nz, UL UBEEMOEHNF 77 L o ORYA L DN MY FFEVDRT
3 BB OIMARFEOT N, BHERETOFEGEFHHOBEFIRFEL D K&
CHEEL TN A 72D BB D SRS R & MR U 7ok S, IR E A, B
MESD LIWEEMOFERE LT, GHETIDOICLWVEAEE->TNEEEZ S
Nb, —F. AFINT I AFIVERTIE. A FIVEBDIKRRFEN, DX FIVT 3
JRFO T, EREBOVRKRE . ERRTF EOEAEFHMOE Y
RFEEDWMFTIERMINBEMHEE LD #HRELUTHT ORI VEEREERI TN E
MR UTRICEBIET 500N, 71/ 27— UDEALUIGRA R MY
TFE20THD, WUTLAFAKHU T 0 0%DA A4 o HHEEARL. 14
DBEFPEIIMENS DD, VNV V/-18-7 57 -6 L RABRED 1 4 VHHGEA R U712,

[6—-81 ZUT—MMIKRIMDEGK
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FRAN MY TFEUOEBIEELUT, T/ Ty ) =Id%EE LI Y FFE Y
WAV T ILAL A LT, ORNV-18-7 5 -6 ERIBEOHHEEER R LT,
U UEIRHEICBI L T, 2RI ERE (Ed - 7o, Thid. fU8Ho AlEHNK
XN HT A MDOREXICAEDYE, HEBRERR FNOZEADOKREINLENT 570
PEBbNE, #2T. 200N FFEVAIF L))V, DFL LT
Ja—ib, NIZF L 7)) A=)V TORNIET ) T o NLRZ N A DA A
H L7z
T FL 7Y A= NTHRE Uic, =F L7y a—nl, 1 Ea0KEL
F MY LEEHAIEE TIVaF I FEL, Zood FIMKILIERZIE MY X
Qe bFaFrz h+) A FIVROERENF LT,

EBRIIRIGE T2 A, BIWET 5, NI TFREVISTICHLIF LY
Ja—IbN3nFha Ui M) FF e idEkeds NI FFe 14Tl
FL 7Y a—=)b 2 5-FINRUG U TN T6 % DUH THE & 3172(Scheme 5-13),

» triptycene unit : ethtlene unit=1:2

CICH, Ob NaOCH,CH,OH
I

CH,Cl  CH,CI
11

/ THF

Scheme 5-13
7o b NMRZRY MVineg, DU TFEUEROKEOHELF U DKL
OEDLEF, 120 M) FFEVBRIZIONL2DDTF L 7)) a—IbhsgEa L
YT B ENG ot FRNY OO I FIVDIKED T TV T
MBI BZ ENS, 2D MY TFE L ICHERER DI ENGh - 12, HE-Ta
ZDALEYDREEIILL T D 2 OISO e N THEZ 5 B0, N PIALD
ING —R21DFZ MM AR LU T B,

7

HOH,CH,COH,C'  CIH,C

HOH,CH,COH,C O‘
- -

21 22
Fig. 5-8-2

78~



CRRANRY MVERIE L ED A, B TAA Y E— s 443 LBl S h, HEE
FHAGENTOTH TR S 2L EREI NI, TARBIICEASN2-E Ko
FUTRFUEPGTATERICHE L, 20% 3 BHOEENBRINIOKA
9 (Scheme 5-14),

CICH, O

b NaOCH,CH,0H
=y, >

J THF
CHoCl  CH,CI
1
C’H2C b NaOCH,CH,OH
/ THF
0
\___/
Scheme 5-14

TIZT. ENCBVWDEXIDZY a—IVHET. U7 — MULEYINTX S50 %
BG4 AZEEEDT. VFVL o7 ya—)by NI FL 7Y a—)b, D2E
THRIEEIT >0 URRHEEEREEHETH 5, b, EBERFHEIT. 7Y
I—)LETHFIZED UK UL KB F MU T LA MATIVax Y K&, 22
AL 7 00 AFIVRIL AN Z INEER 7 U 72(Scheme5-15, Scheme5-16),

CIHQC Ob HO(CHZCHZO)ZH!NaH . HO(CHQCHzo)zHQC Ob
LIy " L)

oCl CH,CI 74% \/\O/\/

11 23
Scheme5-8-4
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O HO(CHQCHQO)Q}H, NaH

CIH,C =
ﬂ O /[ THF
CH,CI CH,CI 77%
11
Scheme 5-16

WTNOEFY b BERICHRRIEOREE TS, ThoDLEMDFRZMELT
DOHE S ERNFIND D, SBOBEELTEINTLS, WTHIKLTHIO
FHETEANETSZF L 7Y A= N3 FHE LI N PF e IIAKTE
B £ ZTHORHEERNTEKT S Z &L,

[6—-91 7 UTFF U RRIKRZ N MY T FEOHERDHAHS

BT, ZF L) a—I)lOE ) 7IhaFy FE 7 ool FIUKILICEASXE
LhHETEH. BETERY VREGRZA N MY P F O TEBCTY 7MUY
TFEUNERT B I Dot £ Ty TF VY A= NVD— DK
ARE LU, TaFY NET oot FIUKIL &S U, RERE T LK
ELTckEDKREEAETIVaF Y NEL, BENEHEALZ Y 7Y Vv LAY &
9HZEIZ LT,

BN F L7 A= VO—OKMgAEYVE FoES (DHP)THR#T 5 Z
BT Ut HBEES YU BFIICHEE URBE 7V 3 =7 L8t & LT NFH
VHDHPTIF L 7Y a— )LD—DD 7Kk {83 L 72 (Scheme 5-17),

@ HOCH,CH,OH, Aly(SO 4)3-SiO, O\
” VRS

0 / Hexane 0" O OH
25 26
Scheme 5-17
WiZ, R MUY PFR AR LICEE ERBEOFETER LI FL
7Y a—)VikiER26% 7 oo A FOVKRILICHEAE I &5 & MY EBET RGO A
A )b & UTUES3% THF & $172(Scheme 5-18),
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CIH,C Ob ’\/0\/'\0/_\0'1 (THP)OCH,CH,0H,C Ob
-7 ] 77

NaH / THF
CH.Cl  CH,CI (THP)OCH,CH,0H,C

83% (THP)OCH,CH,0H,C
11 27
Scheme 5-18
RAEFKDONIKSRIEA ¥ ) —IVFRS ML v 2k V&R, o b TF
¥ UFERAMBERRT 52 E T, BINETABRELZ MY TF 1 28%90
% D YL TH5 72 (Scheme 5-19),

(THP)OCH,CH,OH,C Ob pTs0H ! HOCH,CH,OH,C Ob

/MeOH
(THP)OCH,CH,0OH,C HOCH,CH,0H,C
(THP)OCH,CH,0OH,C 90% HOCH,CH,0H,C
27 28
Scheme 5-19

Wi, 7ooXFIURN A LUTENEST S 7Ty U REI, MY TFEV &

THIEEK Ulc, BRFHAT. KTHFHRIFL U FY) a—-)LOfE L1z
N T FE L ERFF DI LERIGIET, MU TIaFU NELZon At F
VK EMAXE LD E LD MY TILaxy NMEEERKST BB, R E LT
TOAFY R LT UE -7 2N TH BNORIGE IR U TREIRED & 2
AN 08 A FIVREMZ TSR E Lo, BIEDOEZARMD ) T7
FEUE AT DL A MERT AITHE > TR,

[6—-10] %&®

5— 1HiT. "R MLAYO NS HE A~ T, —RICRY T I VORA B
. R Z—=F IO R MIEARTIVA Y EBICHT 5 eI, F o
RBIAR Z MEBRBAR R M SHHEEDRNE D DKL MY T FE U OFER
BORY v P, €D &5 DM &EI3E - i xR Ui, E2R, BRESHD
RRARNTE. AV T LAFAATHU, DR J-18-7 57 -6 & R EEH HGE
mU7ce Zhud, RY Y PHOPTHRHETNEWETH S, KX FOFHMEI 5.
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A A RIS B IR, BRI R M A &0 RSB B 7Y T
52 LMD BHORS OBFTS 1) 7 — MIOBKE LAY b 51785,
BUHDAR b & - TR S - 7o BRHARAWES U, ¥ ¥

bR N ) T R ST B E S IR R X M OB ATHETH S
Do
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5 HRBRIA

1,8,13-Tris(methoxymethyDtriptycenel 0 D4 ik

TIT VEMHKTE S MU DL MFEY NG YUY L230 mg, 10 mmo) DK A 7/ —
IVEEHR20 mliz1,8,13- MY 2 (7| A F)) R 7 F 100 mg (0.25mmol) Z ki T
TA 5. iREWA 2 R EERGR U 7 B2HE DEHKIBR T I = v F LR B Y
THitk. Y UATNDHT L7 0 M7 T 1 THERABOB R %378 mg (98%)157,

M.p.:173.1~174.1°C

MASS (EI) m/z : 386.0 (IM]")

270MHz (‘"H-NMR, CDCL,TMS) § : 7.32 (3H, t, ]=4.95, 3.71Hz), 6.94 (3H, d, J=3.71Hz),
6.94 (3H, d; J=4.95Hz), 6.57 (1H, s), 5.43 (1H, s), 4.73 (6H, s), 3.44 (9H, s) / ppm

67.80MHz PC-NMR (CDCl,, TMS) 8 : 146.4, 143.9, 132.5, 125.9, 124.7, 123.4, 72.7, 58.0,
54.5, 42.4 / ppm

E. Anal. C, H, 0,
Caled. C, 80.80; H, 6.78; O, 12.42
Found C, 80.30; H, 6.75

1,8,13-Tris(cthoxy(ethoxy)methyDtriptycenel 2 D4 ik,

TITUERA TIFL LY a—IVE ) TFILT—5)L1.46 g (10 mmol) D /K THF
HRIRIZIKZEALF MU 7 L1400 mg (60% oil suspencion, 10 mmol)Aw - < Nz %, 7KFE(L
F MU T LDET % 1L,8,13- Y (7 ma A F)b) Y T F 4 100 mg (0.25 mmol) A i)
A SHFMIINEER T 5, 2HEDEMT I v« v F UICRER T F )L THIE U, BREE -
MUY LTHBEA S U, A EREXE V) 73’7‘}(/0)7’37 Lo N7 7T 4
ﬂnik UAEE.OD A A JL136 mg (79%) %1572,

:<200°C (1mmHg)

MASS (FAB) m/z : 560.2 ((M+H]")

270MHz '"H-NMR (CDCL,, TMS) $.: 7.29 (3H, dd, J=6.93, 1.48Hz), 6.87 (3H, dd, J=7.66,
1.48Hz), 6.92 (3H, dd, J=7.66, 6.93Hz), 6.52 (1H, s), 5.41 (1H, s), 4.86 (6H, s), 3.64~3.54
(12H, m), 3.46 (6H, g, J=6.93Hz), 1.19 (9H, t, J=6.93Hz) / ppm

67.80MHz "C-NMR (CDCl,, TMS) & : 146.21, 143.53, 132.48, 125.78, 124.56, 124.17,
70.89, 69.73, 69.29, 66.46, 54.43, 41.93, 15.07 / ppm

E. Anal. C,_H,0,

Calcd. C, 74.97; H, 7.91; 0, 17.12

Found C, 74.88; H, 7.67

1,8,13-Tris(ethoxy(ethoxy(cthoxy))methyltriptycenel 3 D4 i,
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FTITUERG Y F V7Y a—)VE ) TF VT —57)L2.5 mOE/KTHEERIZ
Ik #ELF 1) 7 2.200 mg (60% oil suspencion 5 mmol)& W - < WiNZ %, KkFELF MUY
LR 12741.8,13- M Y Z(Z ma X FIU) b Y TFF 4 50 mg (0.13 mmol) 4 i1 2. 3 K f
MBIRIFT 5. 2HEDEET I 7 = F UICEERBF LT U, Bk M) 7 A
THBBZEHR Ulc, BRABEBBIEUATINOAT L7a< NI T T 4 TS
L 0 A 1 JL79 mg(74%) %1572,

B.p. : <200°C (ImmHg)

MASS (FAB) m/z : 715.4 ((M+Na]")

270MHz 'H-NMR(CDCL, TMS) § : 7.30 (3H, dd, J=6.67, 1.74Hz), 6.97 (3H, dd, J=7.67,
1.74Hz), 6.94 (3H, dd, 1=7.67, 6.67Hz), 6.49 (1H, s), 5.41 (1H, s), 4.85 (6H, ), 3.63 (12H,
s), 3.54~3.46 (12H, m), 3.50 (6H, q), 1.19 (9H,t) / ppm

67.80MHz 13C-NMR(CDCI_%,TMS) d:146.25, 143.56, 132.45, 125.85, 124.81, 123.25,
70.86, 70.56, 70.48, 69.73, 69.21, 66.50, 54.45, 41.97, 15.08 / ppm

E.Anal. C, H,,O,NaCl

Calcd. C, 65.54; H, 7.51; O, 19.17; Na, 3.06; Cl, 4.72

Found C, 65.58; H, 7.48

1,8,13-Tris((dimethylamino)methyDtriptycene17 D £ Ak,

REBAKFEF MY 7 4100 mg(1.2 mmol) 250% D A F LT I IKIBEIRD S E NIz g K
THF(7k5 ml, THF 10 ml)}21,8,13- h 1) 2(7 o X F)U) b 1) 7 F+ 2100 mg (0.25 mol)&
IMAAEEEINE U oo SOSIRAWIZ20 mD/KE AN VB T U, A8 A i -

MUY LTREHR U, NUE UV ERER, ABROK 2104 mg(90%)i5 /-, B F L
V=ANFY U LD G Lo 7)) X LRE AR,

M.p. : 147.7~148.7°C

MASS (EI) : 425.2 ((M]")

270MHz 'H-NMR (CDCL, TMS) & : 7.55 (3H, dd, J=5.48, 2.97Hz), 6.93 (1H, s), 6.86 (3H,
d, J=5.44Hz), 6.53 (3H, d, J=2.97Hz), 5.36 (1H, s), 3.72 (6H, s), 2.22 (18H, s) / ppm

67.80MHz PC-NMR (CDCL, TMS) § : 146.5, 143.7, 132.7, 125.6, 124.5, 123.7, 72.9, 58.3,
54.4, 40.0 / ppm

E. Anal. C,,H, N,

Calcd. C, 81.84; H, 8.29; N, 9.87

Found C, 81.82; H, 8.31; N, 9.86

1,8,13-Tris((methylamino)methyl)triptycene1 8 D4 ik

BRMKZE S 1) 7 479 mg (0.94 mmol) &50% 2 A FILT 3 VKBFRIO MG FE Nt s
7K THF(7k 10 ml, THF 10 m1){Z1,8,13- b 1) Z(Z oo A F)b) b ) FF+ 2100 mg ().25
mmol) A& i Z ARFRIINE U7z, SUSIRAMIZSO mDKEMZ N V¥ Y THl U, AHE
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AW MY U LTEE U, NUEVERER, ABORMEERMICE, HLX
FL Yy —ANFF L0 PG UIREDOT ) X LR BT,

M.p. :240°C (dec)

MASS (FAB) ny/z : 384.1 ((M+H]")

270MHz 'H-NMR (CDCL,, TMS) § : 7.38 (3H, dd, J=5.45, 2.97Hz), 6.98 (3H, d, ]=5.45Hz),
6.97 (3H, d, J=2.97Hz), 6.71 (1H, s), 5.48 (1H, s), 4.33 (6H, s), 4.30 (3H, s), 2.46 (SH, s) /
ppm

67.80MHz "C-NMR(CDCL,, TMS) 8 : 146.7, 143.6, 132.6, 125.4, 124.6, 123.8, 72.7, 58.5,
54.3,40.2 /ppm

'E. Anal. C, H, N,

Calcd. C, 81.43; H, 7.62; N, 10.95

Found C, 81.45; H, 7.61; N, 10.94

1,8,13-Tris((dimethylamino(ethoxy)methyDtriptycene20 D -4 %,

N,N-U X F)U-2-7 3 ) % ) —)L2 mOTHFEE#10 mliZ kK £ L F N 1) v7 2200 mg
(60% oil suspencion 5 mmol) & 12 7, £ IALEI3-M) X(FoaXF )N FFEy
40 mg(0.1 mmol) % i 2 6 fEI N ZAERIR U7 2BUE DI T/ 2 v F L, = —7 )V THitd
Ut ) LT Uls, IR 5 LB ORKA3 mg(T7%) 1135 &
iz,

B.p. >200°C (1mmHg)

MASS (FAB) m/z : 558.3 ((M+H]")

270MHz 'H-NMR (CDCl,, TMS) § : 7.35-7.25(3H,m), 6.97-6.82(6H,m), 5.43(1H,s),
4.83(6H,s), 3.57(6H,t,J=6.93Hz), 2.26(6H,t,J=6.93Hz), 2.22(18H,s) / ppm

67.80MHz “"C-NMR (CDCL,, TMS) § : 146.2, 143.5, 132.4, 125.7, 124.5, 124.1, 70.8, 69.7,
69.9, 66.4, 54.4, 41.9, 15.0 / ppm

E. Anal. C, H,ON,

Calcd. C, 75.37; H, 8.49; O, 8.61; N, 7.53

Found C, 75.35; H, 8.47; O, 8.63; N, 7.55

1,8,13-Tris(phenoxymethyl)triptycene15 D4 ik

7 =/ — 194 mg(1 mmol) & KA kU 7 2140 mg (1 mmol)DE 1} 725 7KTHF6 ml (7k
L ml, THF S m)DiFEHKRIZ b VY 7 F & 40 mg (0.1 mmol) &A1 2 KeRJINEAERR L7z, /K
ZMA 72— T IV THEE UAHERE A KL b U 7 L UIBIKR Tk ULRIUGD 7 = /
— I EE U, ARBAENREET MY O LT UICHk. WAL UESE IR
WNDATLIa< bS5 74 THELUABOMKE4Tmg 82%)F 7, NE Y —~F
B U SR  UERD 7Y X LIREE BB,
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M.p. : 173.5~174.5°C

MASS (FAB) m/z : 571.4 ((M-H]")

270MHz 'H-NMR (CDCL,, TMS) § : 7.44 (6H, t, I=4.92Hz), 7.24 (3H, t, J=7.92Hz),
7.10~6.95 (6H, m), 6.85 (3H, d, 1=7.92Hz), 6.45 (6H, d, J=7.92Hz), 6.27 (1H, s), 5.56 (1H,
s), 4.95 (6H, s) / ppm

13C-NMR(67.80MHz,DMSO-d6,TMS)d:158.5, 146.3, 144.3, 131.0, 129.8, 129.7, 126.9,
125.3,124.3, 114 4, 67.6, 54.5, 42.7 / ppm

E. Anal. C, H,,0,

Caled. C, 85.99; H, 5.63; O, 8.38

Found C, 85.98; H, 5.62; O, 8.40

1,8,13-Tris(2'-methoxy(phenoxy)triptycene14 D £ ik

777 ¥ 2 —)L342 mg (3 mmol) & K LF b Y 7 L.120 mg (3 mmol) A 7EH U 725 7K THE
(7kS ml, THF5 ml)iZ b Y 77F ¥ >40 mg (0.1 mmol) 2 N 2 REM AR U1z, SRS
WAL —7)UTHE U, RSED 77 ¥ 3 —ILAR L 1D BIE A KB MU Lok
EILTKBE Uz, BB ATREEF MY 7 AT UM A LA U Ry
NDOAZ LI 757 4 THEUAENEST S MY 7 F & 2% HEKRA3 mg, 65%)
ELUTH, XUy —AFY o iR UERO 7Y X LRE &S E2R 7

M.p. :179.0~180.0°C

MASS (ED) m/z : 662 ((M]")

270MHz 'H-NMR (CDCL, TMS) 8 : 7.39 (3H, d, 1=6.92Hz), 7.03 (3H, d, 1=6.60Hz), 6.98
(3H, d, 1=6.92Hz), 6.88 (3H, q, J=8.24Hz), 6.83 (3H, d, J=6.27Hz), 6.59 (3H, t, J=7.59Hz),
6.48 (3H, t, J= Hz), 6.47 (1H, s), 5.51 (1H, s), 5.17 (6H, 5), 3.36 (12H, s) / ppm

67.80MHz "C-NMR (CDCL, TMS) § : 149.7, 148.4, 146.3, 143.9, 131.6, 128.3, 126.3,
123.8,121.3, 114.4, 111.8, 69.2, 55.6, 54.6, 42.6 / ppm

E. Anal. C,H,,0,

Calcd. C, 78.73; H, 5.78; O, 14.49

Found C, 78.71; H, 5.79; O, 14.50

1,8,13-Tris(hydroxy(ethoxy)methyl)triptycene2 8 D41k

BEEHATMKTHR20 iz 2 F L > 7Y 2 —)LE /) THPT— 5 )1 1.46 g (10 mmol) %
MAIKE Utco IKEALF B U ™ L(60% oil suspencion 11 mmol)& W - { O INA T2 F T
B U7, 1,8,13- MY (7 mo X F)b) b 1) 7 F+ 2398 mg (Immol) % [EHAD & &
THFERISINA 120 2REHEMEBAERTR U 702 BE DIRBE THFIDO T IV a3 F v FEDIRL,
FHERMEIAIR & UTce AKSO mb& TN Z N (20 mlx 3)h i U 7o, A8 A ok iiig -

NIDLTHBEL, AL 70 b5 740 A5, 30g)THlER L., 156
NIZBERAEEIK A & 7 —)U50ml Hip- h L > ZJVsk 100 mg i A st U
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720 KSOmIZANZ , WelETF)L(100ml X 3)THIH %, AHEL HKBRERS U U LT
e Utc, MRIEAREER, BXENS L0 NS5 T 4(0 U AF IV, 30 g) THE kS
U B4 77%(367 mg) DI TH72,

M. p. : 68.5~69.5°C

MASS (FAB) m/z : 475.1 ((M-HJ")

IR (KBr) v : 3374, 2864, 1641, 1433, 1357, 1197, 1157, 1101, 893, 831, 800, 772, 729, 683,
654, 550, 467 / cm™

270MHz 'H-NMR (CDCL, TMS) ,: 7.35 (3H, dd, 1=4.29, 2.64Hz), 6.99~6.90 (6H, m), 6.76
(1H, s), 5.45 (1H, s), 4.84 (6H, s), 3.75 (6H, m), 3.66 (6H, m), 2.61 (3H, s) / ppm

67.80MHz PC-NMR (CDCL, TMS) 8 : 146.6, 144.1, 131.9, 126.6, 125.0, 123.9, 72.1, 71.6,
61.6, 54.6, 42.7 / ppm
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6F MY T2 AFIIAFF VMBRAAIE M) T DERK
[(6-1]1 JF

MU TFEoOEHRZELUTOTY -V Nuod o A FIVEAEA UGB 4 /EH
XHBZEICEDBERILE LTOT Y —IA FIAFA L EBATE I EDARET
Hb, COBWMBEABATLIEICED M) TFEVONVEVIREMZTH &9
ENYT A FNAFA VB AENI N ST R ERD, JOBRESY
120 2D, 32&EP LI, BREDMBEAEZ LI LD, HFRMEENE
FOZELBMEIND, - OMEMEMIR. NMRZARY MUk 5 B EliE
UV-VisIRIX 27 MU 2 BHBEIRR & LTEah S E PHXNhE, BT
5k (FF—) EBFRAEK (T2 275 —) EOMIBMICEMIBEIT 2
T EITE o Ty REA LTSRN S A E) (Charge-Transfer ; L) FCT & MEE0) &
WO B St B, ARAERDTE DD TR DOS B BN TED S
NT B, FHcMulliken)Z & > THEHNERE 52 o TR . CTHEERE O
AZ DR OEIKEMYE. £ UTRIGBEOBRICEEAREA R LT

2) 3)
o

~

COMBMERITEE P — (D) ORE#HEHE (HOMO) &7 7875 — (A)
DIRAKZEE (LUMO) L OHAERIZE S DT, 47l & UTIH M
(<10 keal/mol) ¥FHIZIBT 5, T D7, A TIXHICCTEEAD - AlZZ DK
WHDEAL OHEFE(Eq. 6-1)IH 5 EEZ 6N bs L LDEARR—4THIZH
AN A THREE ORLE BUR ICEIE T HUE, IR T b U7 O CTEA D R X 41,
DE 72 I3AD AR DO KT TCTHAAE O E., I Z D L) A EH &4
15 & DRI EDH S MMIIE BT TH 5,

D+ A=<= D-A (Eq.6-1)

~T\¢17ﬁ%m ISR & U TR R ON R E XN TE IR EE 1
. BAET it1/7w+%¢m CHi 2 DEED S DDEEBA T Vs E L
TAh\$Wéﬂfbéo;ﬂb ROIndBr 777y —THYH . TDORUE
HICH LU TIDOXH WG TFRCTHEERNED X 5 B ERITTMhEND Sk
HEHTHEREN,

TNHAGEBUVKE A THBREGA A v ERBHEOE N FF— &, —%iIZiE
Ewwﬁﬁ@%@ﬁwtbﬁ%u%ﬁﬁéﬁﬂiti~@%@%m&@ﬁm%@:
Us UGEFE T CTEHARDIE OB X N A F1IE DI, —T . iRrZRE R
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REA A AIWER A T AR T Y v IbE DD (Fcidn) FF—E DI
BV EE AR U, CTEREKRT 1CEEF 0. £ LOROEEE DRI
BFE ST,

BIZISIBIIT e 2w 7 VRO BG4 A ThHH b Y U7 LA id Bry
Ik A A4 0" &5 0RAFHEEFRRIOKE E EORICCT#k A KT 5% &
EDRISNTED, BB TR IHIC L OREN LYy oy ¥ Uz FigA A+
L EOMTIERBCTHEL, 27 ¥ NI NTOS, EFRAOHEHITI,
3DLEIBAFOBR MDY U At L ETCNQY =0 v 5 U4 )L & DOCT#GE
DNELEEWE & UTOBLA SHIRINTNED,

2. NGO
=77 no 522 Men N i
E=COOMe NC CN

1 2

BB W TCTBIR AN 5 FRN TR E UTEA — gl (UV-Vis) 2
7 MIVIZ B B CTIRIA DB S 5o 2 ORILT RILVF—Eid K F—DHOMO
NoT U7 —DLUMONDER T3 VF - L. FF—D1 4 AMLRT U ¥y
WP ET 7T 5 —DETEMAEAI L O (EQ 6-2)D L Hickans® © 19,

E.=IP-EA+C (Eq. 6-2)
ZHICEDWT, Hix DREGA A VB EDBRED N+ — EDEOCTRIN S

EEBRINTRD SN I EBITLHED/NT A — 5 — L ORMITEARI B B xR )L F —BR
DENLT D T EHRIN TS,

LIS S, Thoidndh s BRRETORRE A 7 2 OMSHIZBE 9 5 /3
FA=F—=THH, CTHRELBIREIH D514 » OWE MWD 7cHITE 45+
PHCRIE S e R — % F D0 ke ST 2 0EDNH 5. [-—7-FHNT 22U
LD BFFROMHEAER UG AHEE LTERWAWARGERNEL o B, MY
TFE U DRTIIEMEZBLUCOMBEERAEZRF DL L TOWHEIZTAKRN b o
%o ‘

NUT U=V F A v BMAAALE DY TF 2 B EDIBILEHE UTIRD
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X EDNH B,

MY 72X FIVBA A oA EGLy a7 7 UShdhoakani'Y , 2o
H1F A SRR A ER X85 EAZITER URR B0, =4030m)|Z 78 508, B
DN ¥ VBROBEFIMEIZ DUV TIE S X TU U (Scheme 6-1),

Scheme 6-1

F 77V DORYMIIAFA VA AAATZFEBIE, Okamoto 512 & &M T
TWB'2  FT77 L ORI AIIH D EHMEII244A EEDHTEOE#RICH S
O THBERAMOMEERARFTAMEICL S HOWONTIWS, 1,8-UT7 2 =)L
7% L VT House 512 K » THEBRI Nz, UV-VisZRT MUZENWT[omp 5 &
707 7 ACEDSNICE I EOHEERIRASNAEN 7Y, 1DOR VP Y
Bia hobB Y LA B EBRZIBIZENTIIUV-VIS AR 7 M VIZ43FRCTE
BITIES RSB S Nz, E 7o, pK ORIED SIF PO EY W LAFF
NN TREIINTONB I ENG I oT, Flovr7alarRog L hF4 0%
1, 8ATICHLAAA TS RITIRL, SALICEHRIED DU I A0 X © b RRE(L
LTWBZEnah-712"Y o Ui LB ERMOBENNEC LS bDTH

%o
Ph PtPh Ph Ph  Ph

HUMII20EED —HifA A OMFAON LB LB 615 M) FF 113 Bartlett &,
WX >THDTERINTURY | Z2048FN 1 BT HAEGRANSEHOTREX
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ey, UV-VisZR7 MV TABRD TD &) IBAHEMERIZHETIE . 2D LD
ICHWCEEN /7 7 B FROMO., %@ U TOMBAERIZ DU T, Murata 5 (3N
CYEVBRORODIGENT 78Sy - LTOMaE) YT AL F T NS VT
JF ) DAY AEMAAL T ST K > THHBS CTRIN Z i U TR 7St IE 247 -
T(l \5 156) o

(621 NUYTzzIbAIVE ) —IVEEBEDE K

HFA VHEOREBMATHB b 7 2 ZIVAIVE ) - IViEEKT16,18.20% L U22
BLUO4B TNV EFERG T -7V RAT Y - V&Y F T LT T -6 %N
THREIELBREOT Y — IV F 7 LIHYET S M) FF 2D RTIVKLS,
17,19, 215 M2 Ak Ui, 7k, 24, 24ESIEKREHED I M ERKUIZ S Wiz,
M) FFEDOTHFFRAMAIBEETME#ARK L7, 16,18 20055 T
FIRTHERERE LI p- NI VRIEAFA U ABTRENT 2B LHHH, o
F UNMRZARY MVAE GBI U TR AR EICT B7cDICBA LI, £/ b Y ER
724, 24 Tld. HIVE ) —IUIBINTT 2 ZIVEONMRTIZFEDHENE L < |
p- M UINETEA FIVENLEETH - 7o,

0 (]
oy =

COOMe CAr,OH

15 16 a Ar=Ph 92%
b Ar=p-Tol 98%

Scheme 6-2
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)
N

0
05@ S 5@

COOMe COOMe CAr,OH CAr,OH
17 18 a Ar=Ph 86%
b Ar=p-Tol 98%
Scheme 6-3
COOMe O CAr,OH
O ArLi/ ether b
—
COOMe CArOH
19 20 a Ar=Ph 72%
b Ar=p-Tol 89%
Scheme 6-4
COOMe O CAr,OH
O ArLi/ ether b .
b
COOMe COOMe CAr,OH  CAr,OH
21 22 b Ar=p-Tol 67%
Scheme 6-5
MeO O ArLi/ether HOArC O Q
. @ |
COOMe COOMe CAr,OH CcAr,0OH
23 24 b Ar=p-Tol 60%
Scheme 6-6

MDA EE LTy 7on ) FFEL25% Y F LFT7FY FTYFALL,
Ry T 2 ) v ERIGEELBBEOIEL SNEN, EBIIT-TASEANETS
HIVE ) —LEEKIRIE & A B SN - 72(Scheme 6-7),
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b (]

ﬁ b@ i) Li-Naph/THF; @ b@

i) Pho,CO
Cl Cl CPhOH CPh,0OH
25 poor yield 17a
Scheme 6-7

[6—-3] bMUTYU—IAFINAFF U EDEK

MUT U=V AFIVAF A VFXERIHOER LIS, KDPA SN E D IZHEL
WWVWA%%HOHUt&mﬁﬂ¢ﬁmMMKhU71:wﬁwB/—w%%%
U KB UTce MU 7 2=V E ) —IURICsT L. QLﬂ$®ﬂFf%m@@
%9 LD P2 EHNE S, =V EARK U S HOKEER ISR T &
WREL 512, MY T 2ZJUHIVE ) —)Uik16a, 18a, 20a _;mvm:,t\ T H A B
T 5 EBERDOEUTYIRICEB L, POTHRB LI 70, K F—REN CBAL
1%, kT — FIVAREOWTH T 5 E TNA 7o thBA TIVT VBB AL
WERE RN 1B FE Ty Ik — 7V TR Bhif Ulco IRERRBIGHEE TR L
7o

b HCIO, / Ac,0 b
a Q > a O CiOo
CPh,OH 65% @CPh,
t6a 26a
brown powder
Scheme 6-8
HCIO, / Ac,0 _ 2CI0y,
CPh,OH CPh,0OH 53% OCPh,  ®CPh,
18a 27a
dark red powder
Scheme 6-9
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0 CPh,OH CPh2
A HC|O4 /ACQO A 20[04-

- CPh,OH 57% @CPh2
20a 28a
yellow brown powder
Scheme 6-10
CTolgOH CT°|2
HCIO, /ACQO 30I04'
~ CToIQOH CTol,OH 46% @CTol2 (+)<:To|2
22b 29b
dark red powder
Scheme 6-11

HOTolC HCIO, / Ac,0
) -

CTol,0H  CTol,OH 33%
24b

®CTol, @CTol,

30b
dark red powder

Scheme 6-12
K2 DI TIVT VERS T KT 2 b= MY ILE DB R EZRA oD,

HMUKSHEDHE X B EAIVE ) — VKD R X O SIEMEMMEN 2. X &I
BEODHLNDAIE ST DA > TAMELTLUE

HH’”S U HlPers i oo ik b
[ 'fié'? Tu F @ﬁb @(ﬁ”ﬁli%*ﬂ@mb&%mb \Tﬁ’) f:.o
(6 4] #HFA4LHFBEDONMRZRY hL
CRHMARNU T 2 DA FIIAFA L E T oRSEEEE S ST, BT VK
13#99 keal/mol DIEHAL TR IVF — TR LT B, > THEIEDONMRZR Y hLD
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Fig. 4-1 Proton NMR spectra of 26b a in CDCL,-CF,COOH



BIRESM T THRENRO BUSEEE UIc AR PIVDOEMEN T35, U Ui
TEE LI MY TF 2L DOAF AL DT T b VU NMRARY MUZBNT, FIRT—
W7 o— Ny rRuhEilEn., Fghlms R LT 5 (Fig. 6-1),

N T FEDOAFA VORTROEHILRTH S E /A F 4 0 THRGOEORE
FAEIZFH L (NS 2p- bV IVATIRERIANMRERAE Uiz, 2D EKD,
-40°C~60°CTHe, f, gD E—I N v — TR DIIFHEECER-CORENR FE D S
XN AHa, b, ¢ (BFCHa) OO CLLFTOT o— F= /7 I3E4BIR-C'O
HEERic &5 &EEXIND, Hald-10CTa7 LV AL THWAD TR EE
Z oMb, o, EAAR-COMEEE LR HE220 VA K E CFEFEMDIL
TTH5D, 220 bYILEDKFEZ, 20°0CHETITLVALTEDHEST, 208
DIREDFEAAR-COEHEICBGE LTS, il E UTE vakVA—- MY 7L
A O BREIRR A A2 c DA IRERE TIE TE D e F+ e vy —
O OREDENTNOREEDFEMILT R IVF —%Eq. 6-3 X DIE L1z,

AGT=4.57Tc (10.32 + logTc - logAv) (Eq. 6-3)

(D). NULNRO X FLRD RS MV OEALILEEAT-C OEIEI HK T B,
Te=-40 °C& U7z & Av=55.93Hz, AGT=11.3 keal/mol (-40 C) T 5.,

(2). Hajz > T3 EABE-C'OEIEIZHIE L, Te=20 CTL L7z & X

A v=16.39 Hz, AG¥=11.7 keal/mol (-20 C) T 3,
(3). Hl, HI'IZDUTIAEAABR-C OERLI IR L, Toe20C& Uiz &
A v=207.89 Hz, AG*=13.6 kcal/mol (20 °C) T 5,
(4). H2, H2'|Z W TIREESABR-C OEEIZHEk L, Te=15CE Li- & X
A v =107.94 Hz, AG¥=13.7 kcal/mol (15°C) Th 3,
(5). H2'(a), H2'(b)IZ DWW TS ABE-C' OEIEICHK L, Te=-40 CE Uiz & &
A v =87.95 Hz, AG*=11.1 keal/mol (-40 C) TH 3%,

TOEEREN S, ()EQG). @DEIKE BRI TINE S ENGM D, 60D
kDT b O E—EA OEET R LF—THTS 52 LB - & ) Ui
ZERFEDEI AL TNEN,, o Z ORERHTOMRIZHE WO TILHESASR
-C'OETETZIVF—DEF SN TN, CBIZ MY FF B0 DOBRONA R A H
FOSIFNDT, EACE-COEEIEHD MY 7Y — b A FILAF A+ L HD b
D & FIFEET10 keal /ol  HEE XN B . #E > To DIERARET 5 ERD LS
1275 % (Fig.6-2),
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Activation energy of each bonds AG* (kcal/mol)

bond A-C*: ca. 14
bond B-C*: ca. 12
bond C-C* : ca. 10

E;=9.4~9.6kcal/mol
Fig. 6-2 Chemical shift of proton NMR (ppm)

FlAFA VO M) TFE U EGDOFEY T MDRBOWEIIITA A, MY
WEDEHET 0 — Pl > TOAROBBIITA Tt 754 L H & HiRE
DHNE ) —IUEDT B s NMRF — % ZHEEIRE & & bIZFig. 6-312R7

Hc (6.93) : Hc (7.09)

CTOlon
carbinol 16b in CDCI, cation 26b in CF,COOH
Hc (6.75) Hc (7.34)

(7.12) Hb
Hd (7.73)

H (6.06)

(6.75) Ha Hg (8.17)
Hf (7.47)
He (6.92)
- ©CTol; ACToly
carbinol 18b in CDCI, : cation 27b in CF,COOH



“‘Drmﬂsm
T
Hp (8.24)

Hm (7.87)
. : Fig. 6-3

M TFELDAFA LIS L TNERUNE VRBE#S S 7 LT3
ZEDNSHTFA VDIEEMISGFEERIIDREDIEREMALTHEDRbNS, 4
EE/ AFAL2bEL Y —DHFAL2TO LA WIS D EX SIS NI S,
T /) HFA L26bTIRAO.2 ppmARE DKL > 7 NEWSY v-DHhFA 276 TR
K0.6 ppmiZE BIRHES 7 L TE O ZOXNVEVROETERENSNLIDET
LTWa, ZHIH U FA VEIFES LR VB VRIZY V-UhF4 2T TD
/N 4i(Hg)TO.88 ppmDEHEE; & 7 M INA o topd, ZHXE ) AF 4 TDO.75
ppmDFEEKE L NI TH S M) T2V AFIVHFA L E-NTH,
REBTFIANT T VDEZAONIENToe ULHLUAII MIOHeZ MY 7 220
AFINAFF 2 OHOE AN D FRES T 7 P L TW5, ZHid b U IVED M
REROT =V b E-ROEELEZI T EHDEEIGND, Fo, HEHR
DRNVEVRD Y DK FEH DK R I HANFESICBR XN 2D bR U A
XA, RO Z ENY UIOBFAMIC S R oG, 7o FUOBEMIZIEEMD
FIREALIZ L D AIVE T = VRIZHAEES > 7 b LT B8, & RIDFBEERIE
S 7 LT 5, HRUGFHEBILAYO o s UNMROA I )Ly 7 b &
o728 & D[54 2 L Spiesecke-Sneidrd A{E (Eq. 6-)3H %180

d=KAp (Eq.6-4)
(9 : charge of chemical shift, K=10 (ppm), Ap : change of charge)

O DfElX. A FA L DHe, HAD A I A1) 7 b O L FikIADHe, HdD 4 3
IV T hNDIFEEDEE UTHE L,
CHhFA L DEEA 1 Z0=0.58TH E0 5,
Ap=_§_= 0.58
K 10
NUEBUVBRORKZEIEZIEDHHDT
0.058 x 6=0.348

ERD . SROIEU TS B 0270 DKEED R ¥ U EBRIIHIB5% I E M AH T

= 0.058
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Wb,

BREICE/ AF A, RNUEVEE MY UL FA IE S BRA T RITHE
BB E, KeI0%, H1TRDIEBEMAHT TG Z E0GD0 5,

T UFERIHFA LIONTIE, BISRATH B AIVE ) — VRS FRIC C i
DT B2, MU PF 2 o BRICIESEREOMY Y 7 M ARTRICHS, L
USKEBR T 1 IRFENTERIEE TS RRT MIVERT s AT 74 B0 T b IR AT 5
THb, TVF—=IUHFF28bDHaFE ) 7F A4 26bDH a EEBEDY I 4
W T FERLUTWS,

NUBFA AATENTIE, 2y M A F4 2 TEBREDIRA SIS D i
1L ZARYT MILIME STV,

(6 —5] HF4 VEHOEN —THHZIRT MV

MU T 22U X F VA FA 2 DEN — RS PIVIEHREEA T430 nm (e
=41700) & 460 nm ( & =40700)}2 — > DAL 7T o

NYTFELOAFAVEHZITE M= YL, EEAF LY MY 7 offlE
D3FEOHEWTE Ulze TE M MY IV, LA F L o TIREBNILZARY bL
A, N ZIVA BB TEREN AR MVAMELU., M) 7Vt ofigE+H To
AR bIV%Fig.6-5, 6-61I/R77,

N T U =LA FOUH F A I EE 75 400~500 nm D ORI O TRE L 2
~VAFFUTIZE) AFF 0 OHLE, v — MUAFF o TIIFH286% (HL
ZDBAET 2 ZIVETEBLp-MINEEL >TWB) THD, ZOHEITHHILRE
Wt B O FHINI2UEKRO3MEL D/NX L, D2 & BFERO—DIEAKRITA A
BN KB A FF BRSO EHEOIKR TIC L 55 TORBHENEZ 515,
FIE®SNFA L EDHFA LIZIE500~600 nmiZ 53T N RERBEIRIIZFED P
PFHNEINDE SN B, TS DBIHCTIRINTH 5 2 &id Y A F4 P RHEAD
MU T 22V AFIIVAF A GBI ENSBIFFEIND, T DCTHRIK
BEERORVE VEBRNS MY FILAFA VEADCTEEZ 6N B, 2 oDRIY
L& % Table 6-1 2783,
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Table 6-1 Solvent effect on CT band

amax (hm)
compound CH,Cly CHaCN  Axmax

’
591 553 38

®CPh, @CPh,
27a

NQQ
of

600 563(sh) 37
®CPh,
26
O ®CPh,
a b@ 574 562 12
@CPh,
28a

CN

v LY on

N b@ 535 505 30
31

:n6®WWH@H®@V7ﬂb:bUm@%i@@%®%bﬁmx%Vy«&
BIAEZ B ERBIREY 7 MR, Y AT o FRE ) bEILORE
JRIREET Y RO I GBI REN, BILEMBHOBENIKREN EATRELT
W5, ZOMBIE B EY AL A PTCNQE b Y FF & VITHARAAN N —
— T —ZTHEHMEINTSE 'Y, —RICUVARY MU B THRIREE
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DRHEDIEEIRAE £ 0 K2 A AL TR IE D% L OB DRI
IR E D THREBH Uy i HEREO S X\ EFEREBT 5, 26a~
28aDCTIILIC BT B THE S E LA B E, BHSALT k= kY LHFOR
BRI, TN S DIAM TR THE D EHOBTN S S LXK 5, ©
DI TRV D RO BHETH S5, M) FFEVHBO KF——F
Sy — T 51 BCTHELEFOEES S K+ — &7 7 275 — D PN ALE
LT BDTHE  I20EDAETHE LT 28 TH S, BEOSFAS B
STHOCTHELRIE K9 —ET 7 275 —poVHALE T 2 AHE . J0
A R — &7 72T — OEEDE ) AUNE T bAIvD S HEEAERIAS
Boftee b FF L EHOES T idthrough-bond DA IV b ATEET 2 D A D
ZIE b E BN,

[6—6]1 AFAEOYA7 )y 7Ny A MY~ (CV) (IZXBETEL

N FF VIO BESAFRBITTEMII VR F A v OBSFNRERICE LT
RETH 5pK,, & BOHBBGENS D Z E0HI SN TS, Breslow(d Z ORI{R % F)
MUTIHEEICHORILKERTH S 70l aRy a7y M) L DpKa
ZHFMHLIY , KETEHKR U MY FFE U BRICHAAAL N T =)L A F
WA FF VHDOPK, DN TOETOERYS5Z 5 LI s, EHMICE/ A
FAo. DAFF . NIAFA L EZMATFA ISR BIIONT, - FNERBE
N L BRENDRD R — 0 VRFEOHKIEEIZK D /1 FF 2 DES LT
A U, #E - TERITBALZEMIEKRT 5 EFPHIN5,

CVIEIZ K BIERT & M= UV T, BHE & LU Tn-BuNCIO A UL TiT -
too WEHEM FE R BARME I N0, B BB XN - 7
ZDEIUHNILE-EX 7o aRo LFTH L o RHEEWIZ BT IR
EENTHDE 'Y, BonkBITEME N T 22V AFIVAFA L DD & g
L TTable 6-2{Z77F,

) HFAVEEFARZ MDD O FRAEMBENH Y. TOI LAKEET
DOREALZERET HH, TDRILEALL N T 2 IV A FIVHF4 2 LD IEMIZK
ECHIIARENERL TS, ZHhiE MY FILEORVEVRO—DMM @
NI TFUNERIRb S e & DA F A vy 7 —EBOFEHEIMET LT,
CDAREACD T NEMBEN LB REMLIORENE LTHEHRBTES, VAFF
EE/AFA L ERABRORTTEMERTON. VRO ABELINCL IR
HCTRIPUZ AT B IRRIR EHHIELTWBE EBZ b, —H. MUAFA IR
FHGBY L OARLREALIN TS, Y URKET v FRETRT v FHROBDET

-102-



E1/2(V vs SCE)

0.61
0.53
0.24
0.17
0.23
a
N

O ® O 0.07
CV,CH3CN,BuNCIO, 0.1V/sec

Table 6-2 Reduction potentials of cation derivatives
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BILIXNG . TOBEMIZONTIE. ¥ U MERKO—BFBEICTHEELICAF A T D
IR S5 D HIVD S DA IV E A F 4 UL D [E] Tthrough-space B 22 E AL D AH
BAERND L alget: b EZ S5 D HIETIZ U,

[6— 71 BT KB AT A L HOREE

WEDEZ A N TF v DA F A DX RIFNTIC L D HEERENTDNO
TWEWDTRBEALFEDO T EEZ NN TE OHEAMTE U TAIc, RIS T8
ARWTIT 57 71275 LIEN.L. AllingerOMM2(77), EMM2(85)% L7z (LI
& LD TMM2EEIESD) 20

MM2EE I ZRENIR T RV F — DRI A G BT 3N ENENOHDME A IRET
BDIINT A —F =W TH 5 (Eq. 6-5),

V=5,,y+ S VE#i+ S VIEEh+ £ VES (Eg. 6-5)

BB 1) vander Waalsdd/X5 X — & —H{, 2) #&MiE oA —5—H3) ©al
ST A—F—H, 4) BRNTA -7 —FTHb, MM2IEARfERL M) 7F &2
DOAFA VHEFET DI, HWIVEAFA U EFUNNTA—F—TREINTS
bDiE 1) Dvander Waals/N5 A — 7 —HIDATHO., 2) . 3. ) 4) D/XF A
— 7 =3 RHTH 5t TITI) T2 ZIAFIVAEFA L, PR (p-A MFV
T 2 V) XFIVAFA O XEEEEITE D 22 OrRE L CERT S L.
INODIRFT A= —FERRE U, BONTEEDT T 7 4w 7 R UK
FKIZEN S DPERE (cartesian) %R L7,

ZF 7o, Table 6-3|IMMRED SR 70 7 = ZIVEED AR T AN A% X
Fh AT G DR R L ik U TR Ui,

Table 6-3 Comparison of calculated data and X-ray data

p-tolyl cation
Calcd. Observed
twist angle 32 6° 32.7°
distance

C(+)-C  1.45A 1.45A
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p-anisyl cation

Calcd. Observed O/
twist angle 30° 32 7°
distance
C(+)-C  1.45A 1.50A O
C-C 1.35A 1.40A

C-0 1.37A 1.42A ‘
C-0-C 118° 110° |l§|@[‘i

NSO NY R (p—A MFYT 22V AFINAFA L ORI & IRT
ISR A B2 o MY T2V AFIVAFFA L EMNITZVIVAFF DB
SNINTA =7 =2, KB TS DE/ A FA L ORICHEM LR
%FT o 1o AFA UHDRE EZ DRBICHE LTV BR UL VBRIRE L ORFSR
Bl 145A & MY T 2 ZIVA FIVAFA L OBE DA EED SV, %
N¥ vBRtORUNGIE343E CPEl) SitESh. ) 722 AFLA
FA L DHEERZEEFERECRLNTVD, ZHUE BFA U HLOREE,
MHELTND 3DDNE VEREDIEHEN, M T 2 VA FIVAFA ITK
NRENI EEFE LTS,
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6 BB

1-Triptycyl-diphenylmethylalcoholl 6a DAL

T T UEBESF Y F 7 L140mg(20 mmol)A 10 mld T — 5 )UIC SR Uiz, 1) F
LDOBEEANT OER Y 0.9 ml (1.8mmol) D T — 5 JLIE# 10 mlZ4075 1 F L7z,
3FEBEICH T Ul GEFRTE TR0 5) o ZORRRPOMIERT S &
IR Utce T PR THUERD A Ulce LT 2 2L Y F 7 LIEHEA
1- 4 RF 2 HIVRZIV MY TF+ 15 352 mg (1.13 mmol) D THF 510 mlz-— 2
MA 7z (BROBEFERIZEML LT » BRERTHCBAK. RICREMIZ2
BEDERKBEREFRIBLUELIEDLETY - D EMATERED MY ILY F7 L%
DL, BT FILQROmLX 3)THIHABIE & SR BHUK TR MOKBiR~< 7 % ¥
L THRERRE A RITERE LRI EZ D UAYVOA T L7 a5 7 4(50g)
A LI ET 2 2 — VAR E AR RUNERD) /D, NXE Y —AFY U TH

4 =
tEdho

M.p.: 248.7~249.7°CE I E R

MASS (FAB) m/z : 436.2 ({M]")

270MHz 'HNMR (CDCL, TMS) § : 7.31 (2H, d, J=6.92Hz), 7.10 (LOH, 5), 6.93 (3H, td,
1=7.42, 1.48Hz), 6.85 (2H, td, J=7.42, 1.48Hz), 6.77 (1H, td, J=8.16, 1.24Hz), 6.75 (2H,
td, J=6.18, 1.24Hz), 6.41 (2H, dd, J=8.16, 1.24Hz), 5.85 (1H, s), 5.38 (1H,s ) / ppm

67.80MHz "CNMR (CDCL,, TMS) § : 146.3, 143.6, 132.6, 125.8, 124.6, 123.2,

98.8, 70.9, 69.3, 66.6, 62.0, 54.5, 42.0, 30.5, 25.4, 19.4 /ppm

E.Anal. C_H,,0

Calcd. : C, 90.79; H, 5.54; O, 3.67

Found : C, 90.50; H, 6.74

1-Di(p-tolyDhydroxymethyltriptycenel 6b 0 2 5k

FITd U EBLST Y F 7 4105mg(15 mmol) 4S5 mD . — FIUIZ B Uiz, U F
LOEEIE~p-7 0 E ML 115 g (6.7 mmo)D T. — 7 )LEEHE 10 mlA- 40558 F L
Too 3 HLEITH F U G FRT TR0 0 5) o ZORREPMIERT
BEIITIIE Ulze TT# 7RI CI3A Uz, LT 2 =LY F 70 LA
KA1 A RF VBRIV MY FF £ 15 524 mg (1.68 mmol) O THF## 10 mlA—
T Z fo GRRDOFUIHREEIZEN L) , BERETHIZAK. KGREY
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2 2BE DIRBKIER AR LI IRBETW - D EMATHERD MLy F17
L&D U, BT FUQ20ml X 3) T A BEE & s &tk Tk . FkEEilg < 7
F U LTHBRREEABEEEUEIE VU ASINVDOA S LI a< TS5 T 4(50
QREIAE LIt ET x = — )L &R E ARERT63 mg, INERIBR)EHD, N B —\F
VTS

M.p. 264.3~265.3°C

MASS (EI) m/z : 464.3 ((M}")

270MHz 'HNMR (CDCL,, TMS) § : 7.31 (2H, d, 1=6.92Hz), 7.10 (8H, s), 6.93 (3H, td,
1=7.42, 1.48Hz), 6.85 (2H, td, 1=7.42, 1.48Hz), 6.77 (1H, td J=8.16, 1.48Hz), 6.75 (2H,
td J=6.18, 1.24Hz), 6.41 (2H, dd, 1=8.16, 1.24Hz), 5.85 (1H, s), 5.38 (1H, s), 2.37 (6H,
S) / ppm

67.80MHz "CNMR (CDCl,, TMS) § : 146.3, 143.6, 132.6, 125.8, 124.6, 123.2,

98.8, 70.9, 69.3, 66.6, 62.0, 54.5, 42.0, 30.5, 25.4, 19.4 /ppm

E.Anal. C;H,,0

Calcd. : C, 90.48; H, 6.08; O, 3.44

Found : C, 90.36; H, 6.24

1,8-Bis(diphenythydroxymethytirptycene18a DA ik

7T UEHSTF Y F 7 L700mg(100 mmol)4-100 mld . — FIUIZEE Uz, Y F
7 LDBRERANT g ' ¥ 8.48ml (B0mmol)D - — 7 )LEE k100 mb 2 4075 T L
2o 3 FEHLHEITH T U (TR T X THOZO 0 S) o ZORRRPMIBRTT
BEHITIRUI., #FRTRIFED CIBA U, LT 2=V F 7 LR
B~ MY T F 217 3.12¢(10mmol) DTHF AR 100ml%— 1T A 7o GRR O BISHR
I LI o BEZRTHCIFAR. RIGEAYNI2HE DR B/K AR % 5
ALK IEBETYW - D EMATERD MY ILY F 7 L%DRUL Bl F I
(100ml x 3) TH tH B #E L FaRI BHUK TR BKERME < 7 % &7 L TR BRI
ZWIERBKXUEZZVIATNVDOAS LI N Z7T7 4 G0g)RIAELIET 2 =—
AR ABERT2%) %85, N B —~F o THE .

M.p.: 248.7~249.7°C (dec)

MASS (EI) m/z : 436.2 (IM]")

270MHz 'H NMR (CDCL,TMS) § :7.29 (d, 3H, J=6.93Hz), 6.99~6.88 (m, 6H),6.53 (s,
1H), 5.41(s, 1H), 4.88 (s, 6H), 4.60 (s, 3H), 3.88~3.78 (m, 6H),3.68~3.58 (m, 9H),
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3.47~3.43 (m, 3H), 1.81~1.48 (m, 18H) / ppm
67.8MHz °C NMR (CDCL, TMS) & : 146.3, 143.6, 132.6, 125.8, 124.6, 123.2,
98.8, 70.9, 69.3, 66.6, 62.0, 54.5, 42.0, 30.5, 25.4, 19.4 / ppm
E.Anal. CH, 0,

Calcd. : C, 88.86; H, 6.21; 0, 4.93
Found : C, 88.75: H, 6.32

1,8-Bis(di(p-tolyDhydroxymethyDtirptycenel 8b D 4 gk

TILT UEBGT Y F 7 £1140mg(20 mmol)Z10 mid x. — FIVIZERE Uiz, U F
LDBIEIE~p-7 0 E LT 8.48ml (80mmol)D T — T ILEE#E 100 mlA- 4077 F L
oo SRFBEICH T Ul (TR TETHOBDNS) o & OREIRONC BT
BEOITIHR LTz, TR THRIEEN AL, AL 2=V FU LA
WAL8-TU A MF VALKV M) TFF £ 17 624 mg(1.68mmol) DTHFZ# 20ml &
—BEIZMA 7 GRIEDBIIHREEIZE LD o BRBBTHFAR. GRS
P2 DIEMKIER AR LIS BB ETYW - D EMATHFED MY VY F
7 L3 BilR T FU(S0ml X 3) THY A HUE &2 S &K TR, kiR <
TR L THRBIAEARERELVESIEVUATVOAS Lsu< N 57 4
(BOg)RIE L 7c ET 2 = — V&R & A RAEH(960 mg, BR) {5, N B —N\FH
¥ TS fo

M.p.: 276°C (dec)

MASS (EI) m/z : 674.5 (IM]")

270MHz 'HNMR (CDCL, TMS) 8 : 7.29 (2H, dd, J=7.21, 1.20Hz), 7.16 (1H, d,
J=7.21Hz), 7.16 (1H, d, J=7.21Hz), 7.10 (4H, d, J=8.10Hz), 7.02 (4H, d, 8.10Hz), 6.91
(8H, s), 6.76 (2H, t, J=7.21Hz), 6.75 (1H, td, J=7.21, 1.20Hz), 6.42 (1H, td, J=7.21,
1.20Hz), 6.29 (2H, dd, J=7.21, 1.20Hz), 5.32 (1H, s), 4.81 (1H, d, J=7.21Hz), 2.38 (6H,
s), 2.30 (6H, s) /ppm

67.80MHz “CNMR (CDCL,, TMS) d : 146.3, 143.6, 132.6, 125.8, 124.6, 123.2,

98.8, 70.9, 69.3, 66.6, 62.0, 54.5, 42.0, 30.5, 25.4, 19.4 /ppm

E.Anal. C,H, .0

Caled. : C, 88.70; H, 6.56; O, 4.73

Found : C, 89.12; H, 6.34

1,5-Bis(diphenylhydroxymethyDtirptycene20a D4 5k,
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FIT VUERST Y F 7 L0140mg(20 mmol) 10 mld . — F)LICEE Uiz, U F
L DRI T 1BV E 1. 7ml (16mmol)D T — 7 VS 10mlA 40515 T U7z, 3
SELEICHT U (TR T ETHOG00NS) o ZOREPMIERT S LD
IR U7z, B PR THRIFEED IdA Uico LT 2=V F77 LIRS
“URA NFUHIIVEZI N Y TF 19 720g(2mmol) D THF##100ml 4 —EE 1202
to (AR OBIFRERIZZEI U o BEERTHCBAR. JUGREMI2HE
OEEMKIER AR UL SIEBETY - O EMATHFD MY IV F7 L&D
L. el F)L(100ml x 3) THi A HEE % fafl BIEOK T3, kbR~ 7R v ™
LTHBRBIREABEEEZUERZIA VAT VO S L a< 75T 4 (S0g)REIA
LB T 2 = — Ve & Qs a882mg, 12%) 155, N8y —AN\F4 0 THE

=
HHo

M.p.: 245.3~246.7°C

MASS (EI) m/z : 436.2 ((M]+)

270MHz 'H-NMR (CDCL,, TMS) § :7.10~6.65 (28H, m), 6.38 (2H, dd, J=5.28,
3.28Hz), 5.82 (2H, s) / ppm

67.8MHz 13C NMR (CDCI3, TMS) d : 146.3, 143.6, 132.6, 125.8, 124.6, 123.2,

98.8, 70.9, 69.3, 66.6, 62.0, 54.5, 42.0, 30.5, 25.4, 19.4 /ppm

E.Anal. C H, 0O,

Calcd. : C, 88.86; H, 6.21; O, 4.93

Found : C, 88.97: H, 6.10

1,5-Bis(di(p-tolyDhydroxymethyDtirptycene20b D 4 5k

TN T VUEESTFY F 7 L 70mg(10 mmol) A 10 mld T — FIVIZ B Uiz, Y F
LDYEEHi~p-7 1 E MLx 2 1.36 g(8mmol)(D L. — 7 JLE# 100 mlA- 40051 F L7z,
3L HEICH T Lic (B THT X THOGDNS) o ZORRPMIERIRT 5 &
IR Ulco 8 FRRTRUEMN CIRA Lic, B LT 2 2V F77 LIS~
~ U 7 F 42 19 370mg(1mmol) D THFEHK10mI% — BTN A 7o (AR O B RIE -
KR L) o BMEERTH CIZAB. RIGREWI2HE OEMKAER % R L
BIBETY- Y EMATHEFO MY ILY F 7 LamD850, BT F /(10mlx
3) Tl A REE % AR RIE/K THRU . EKBREE < 7 % & L CHUR BRIk i 8
FULBIEVYATNVOAST LI a< b5 7 S0QRIELICET x =— LA K&
FI R fh(59Tmg,89%) 215 5 . N B —ANF 4 THE M.
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M.p.: 275°C (dec)

MASS (EI) m/z: 674.5 (IM]")

270MHz 'H-NMR (CDCL,, TMS) § :7.10 (8H,s), 7.07 (8H, s) 6.85 ~6.77 (4H, m),
6.73~6.65 (4H, m), 6.38 (2H, dd, J=5.28, 3.28Hz), 5.82 (2H, s), 2.43 (2H, s), 2.17 (12H,
$) / ppm

67.8MHz 13C NMR (CDCI3, TMS) d : 146.3, 143.6, 132.6, 125.8, 124.6, 123.2,

98.8, 70.9, 69.3, 66.6, 62.0, 54.5, 42.0, 30.5, 25.4, 19.4 /ppm

E.Anal.C,H,.O

Caled. : C, 88.70; H, 6.56; 0, 4.73

Found : C, 89.00; H, 6.29

1,8,13-Tris(di(p-tolyl)hydroxymethytirptycene24b D4k

T T BT YU F 7 L184mg((26.4 mmoD) A 10 mlD . — FIVIZ BB Uiz, U F
™ LD ~p-7 0 & hLL 2.05g (12mmol)dD T. — 5 )LIE# 100 mlA-4037% F L
72o 3RHEITH T Ui (TR T ETHOOOSNNSG) o ZORFERRMIERT
BHEDITME Ul T TR TEBRIEFFMNCIZA LI, A LIcT 2=V F7 LA
B~ BT F & 23 428mg(1mmol) D THF AL 100mIA —EE 2N 2 7o (R Dl
I ZL LT o MEBETO IFAK RUSRAYNI2EE DIEMKIEK AR
WD ETYW K Y EMATHERFIO MYV F7 LAEDIL., BT IV
(100ml X 3) T Hi A #J8 & R BIEK THEL . MOKBRE < 77 % & 0 L TRk
PREEEUVEIEZ D UATNVOAS LI a< b5 T7 4 S0gEIELICET 2 =—
Vb & OIS dL(530mg, 60%) %155, N ¥ v —~A\FH o THE GG,

M.p. : 225°C (dec)

MASS (EI) m/z: 884.5 (IM])

270MHz 'H-NMR (CDCL,, TMS) § :9.19 (1H, s), 7.29 (3H, dd, J=6.10, 0.99Hz), 6.92
(12H, d, J=7.92Hz), 6.74 (3H, td, J=7.92, 0.99Hz), 6.67( 12H, d, J=7.92Hz), 6.25 (3H,
dd, J=6.19, 0.99Hz), 5.43 (1H, s), 2.26 (18H, s) / ppm

67.8MHz 13C NMR (CDCI3, TMS) d : 146.3, 143.6, 132.6, 125.8, 124.6, 123.2,

98.8, 70.9, 69.3, 66.6, 62.0, 54.5, 42.0, 30.5, 25.4, 19.4 /ppm

E.Anal. C H,O,

Calcd. : C, 88.00; H, 6.59; O, 5.41
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Found : C, 88.23: H, 6.40

1,8,16-Tris(di(p-toly)hydroxymethyl)tirptycene22b D45k,

T YRS U F U L 184mg(26.2mmol) & 10 miD T — FIOUITHRE Ui, U F
™7 LDIREIE~p-7 O F ML 2 2.05g (12mmol)D . — 7 ILEE#R 10 mlA 40757 T L
7o 3RBEICH T UL Gl TR T X THOGDMNS) o OREPMIETRT
B IR Ut W FH TN CIZA Ui, LT 2=V FULE
A~ U 7T 21 428g(1mmol) D THFEEHR100mI% — IS A 72 (IR O BILHRE
PUZEAL LT o RREFRTH S BAR. USREWIZ2HUE DIEMKIE K %= FE 1
LKA ETWYW - O EMATHRED MY VY FILEDKRL, HEETFIL(20ml
X3)THHARE M ALK T, BOKGEKR~ 7% & 7 L TRREIE I T
BEUVESEZVIATIVDOAS L7 0T b 75T 1 G0RRIELILE T x =— V&R
E AP FR(S30mg, 67%) %5, NV €Y —AN\FH U THEH.

M.p.: 225°C (dec)

MASS (EI) m/z: 884.5 ([M]")

270MHz 'H-NMR (CDCJ,, TMS) § : 7.09~6.96 (12H, m), 6.90 (8H, s), 6.65~6.58 (4H,
- m), 6.24~6.10 (4H, m), 5.80 (1H, s), 5.58 (1H, ), 4.74 (1H, dd, J=7.17, 1.24Hz), 2.29

(12H, s), 2.23 (6H, s) / ppm

67.8MHz 13C NMR (CDCI3, TMS) d : 146.3, 143.6, 132.6, 125.8, 124.6, 123.2,

98.8, 70.9, 69.3, 66.6, 62.0, 54.5, 42.0, 30.5, 25.4, 19.4 /ppm

E.Anal. C H,,0,

Caled. : C, 88.00; H, 6.59; O, 5.41
Found : C, 88.14: H, 6.50
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7% MNTFEUBRISEA LT VAIVEROMEER

(7-11 %

FDBET, M TF AN TYVIVAFIVAFA VEMAAATIZZOMWE %
Ntz UHAFAV. MIAFAUESUANEBETALTHEONLEES VL, b
U5 OHIVOWE I BN NS, T UAIVEICE LTI, EEERLAYIC X
BIRHHAR DI NS {FTb T 5, £D% {13, 7 7 LAFOMEER DL
BTH B, 7 VaFOREKHEBPTHD AT F /) VAT VBID5HFITIE,
NBMO#%L L O3 F LD 2DD5 VHlid, RILAEV2FED>EEFREIN, £<D A
YBBNRUE U ES VANVDENGEINT, ZOREVOZEEMNIEIN T
BV, ERUPEEORERICL 5Ty AFHICEY DIVS DA IVER ZAAA T
RUELZHERIN. £OT VHIVOWHIKET N T 5,

Ph Ph
i//[::::l\< ,/NK::> <::z“\\

Ph Ph
1 2

FBNI, TIUNNGFEERT T, A VNES LR TRMET S L5 L
KB F DB, HTEICHTS RV EHIARORS EHET— A ¥ hOK
ZINPRELSMBIUIRBIIERESBY, HFHERRECESIIIEICRSLT L
DHONTWS, MBS EREBINIT HIHDITIFFOMKRTE—A  MEKELT
B, F S FREBEEEAE C T K. o REIEEEAE A FEICEN D
MHISNTE D, BRI, 7 —o BRI EREER EOWBIEREFIFT S &,
43 F- D van der WaalsHiEVER & O STEEALC 0FARET 5 2 E0HRE S 52

M) TF 2 DRTIER. RO HEDROBEERRD, oEBITLDENE
VEASEEALICEEIN TS, ZOHA M) TF KIS S D AIVEM DR
M. T OAIINGTFERMEUTIENBD LR, HorUHEEINT
WBICHBERD T DAV DOALERRIC L B T DHIIVET DAY REEA %]
LEDIEBEDRVREEZZ 6ND, - T M FF RV OERIEE LT, #2475
P12 D AIVERRL 2l AA T Z EIC KD . T DA VEBALIRE L DB A R L E
THEIENTFRER D ZE Y - A VBRI E D, ALV OBIINERAIS N S
ZENFEND, ZOBEBTIR M) T Y =T VHVEMBAAIEN) TFE V&
LI EY DIV DANAEEREELEELUTHET S M 7F & OUKPHE I DU
THRET L7,
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(7T—2]1 HAFAUEOLKEHE

MU T 2 VA FF LA AIAAT N TFE UBIE, 6 ETHRRICHIET
AR L7,

BV D LA F & PRI N TFE A, FIORT AF— LS
ji% U 7z(Scheme 7-1)% ~ 47 |

F9. 72T RO T 2V RAKRIILREEAY DL L T M F
VNS FAE IR IWitigiRE SRV IV MY PFE U3 RIEXE, YT AN
JANTF U FEKAE Lic, 24T b7 2/ vkMichaelff i &, ZOff
MRS A2 =7 vt RV R D T F IV T —T IRk I Z &K O EY U 4
HFA VEERO & U, RBIOIIAFIVT I VANIGXES &, HYTIEY D
= LA F A VBTN #EI8N TR o,

I CHO PhCOCH:Pgh3 = CH=CHCOPh

CJ_) jomso L7

CHO 98% CH=CHCOPh
3 4
CH,COPh
CH
O TH,COPh
PhCOCHa,KOTBU Et,0-BF,
> —_—
/BUOH,THF /=7 b@
89% c 60%
PhCOCHy EHZCOPh °




Scheme 7-1
RIEEDHHET, 1,8- D@k d 45k L 7o (Scheme 7-2),

O PhCOCH=PPh,
A b@ /DMSO
CHO 90% CH=CHCOPh
cro CH=CHCOPh

8 9

O CH(CH,COPh),

PhCOCHg,KO1BU CH(CH,COPh),  Et,0-BF,
- -
/BUOHTHF  ~ T 7
88% ’ . 54%

10

' (

-~ 5@ ZBF{ C|—|3NHi | a b@ 2BF,

/ CHLCN
Ph Ph O® o< pn D
Ph Ph 68% Me Ph M[: Ph
11 12
Scheme 7-2

RO FET Y v b ) ERADRK BB L. b YRRy (b F L=k
DU BRITHERR S NI BT Lo bIALRBEEOHA D 7eb 0, LIRSS /38
LSEHBET S MY AFA Vv OERIZEESE D - 12,

BBUIZEN U Y LT FRR6 L11E, WIhbBORET, EY VS
LA F A AT L1 RO TH D, TNOSDhFA VEHTROLEN
DEERD&H DML T DV ANADBRITCHEE 5 DA IVDRERIZDOWNTIERE b 725
SELULMBITELLTH b Table 7-1 {ZCVIEID & 5 BIEAE & BIXA ALY M IVORA
W) g & A 7= U 72 (Table 7-2-1),
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Table 7-1 Reduction potentials and wave length of cations

E1/21)

amax / nm ()2

Ph
%—<§% -0.42
13 g

Ph

L&TRP(-*@ii%)g -0.43

6 Ph

Ph
L&TRP(—*@iﬁ%)g -0.47

1 ey
Ph—@N-Me -1.20

Ph
L5$RP(—4<§2$—Me)2 -1.19

7 Ph

Ph
L&TRP(—{@iiN-Me)Q -1.20

12 Ph

404 (24600)

406 (47200)

403 (46900)

302 (31600)

300 (61300)

300 (60900)

1) Vvs SCE in0.1M nBusNCIO4 / CH3CN, scan rate 100mV/sec

2) in CH4CN, 13: in DMF

BLBMARMADO Y 72BN Y AAF A I3E M) T 22l D=7
LA FF 14 L IR U T RKE LB ZEZDOEANRSNILWDOT, M TFPF 5
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L& BT 2 VY EOREPEREBONKRE T & 5 HBMEDF S
WEEZOND, BARNEEE R UICGE. &2 DAY ORKRINEEDE
WHVNE W, Floy MU TP F VDR TIEBOLRED. BHEAD A F 4 2 Dy 2 ££D
AEXZIEZRLTNBIEMSH, M PF v UBRICE D A FA4 o, U
ICEBREE O EEEIDNS N ENGNDE, CHODRERNS I TAKLICY
HFA VEOBICH. HNT S YT U ANORERIBENEFNLZV4 EFEE &
EIND,

BIET MY T Y —IVAFILAFF L E2OMBIAATIE N Y T F 2 o DEBRIELRF
IRV E VEOD 6 +HNRENT EEdANTL, VU VBRKIZITE I I TH
2D YA F A VL ERNGRININ MY T F 2 o BRADFEL LB LT
Al PUTFEERDKEDY I HNY T MIEY Y 7 LMRITTIIMED FFER
ok EQEB D DICHFEEIEE LD, EY D=y LMKI12TidFig. 7-10 £ H i
MEEINic, BREOHBEOZED/NINC,,, CHDKEDT I ANV T ME b
UT Y= AFINAFF RO HMEEIETH D, ChidEY V= LAFF o0
6 TEFRELTHREEE 5D TEEE L UTOETRT M0
e EREING, 1> THFHRCTHEFHB/NSNEEZEZ SN 5,

H (7.34) H (7.13)

[(7—3] ZUHIVEDIRAE

ZIZ TN PAFFAUVEOT VAV EBICESETERF Uic, AFA4 VHEDERTT
s MR UCREFE. 7-DE OROFITIT - 1o,
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vacume line

!

y \_/ \_/

ESR tube UV cell sample cell reductant cell
Fig. 7-1
1) lEERH 1 mmga 4 > P, Bkl ERoflucinn b,
2) HEAEES A DL,
3) BuTHIEILOADOEEL B,
4) FREWERST 5o
5) EBLAEIOmMIY L IV )VICEZREE T S,
6) B OBEFHEREERR
7y LI BIVDADOAEH TS,
8) B ABRTHIEIVIBE LY P ILOBRILAET
9) UVEINIEREBBH LUVZRY MLENET 5,
10) 1ZEAEDHAFA FEREORINMER L T D AIIVEDORIRARKIZIES &
THAES). 9EMED KT,
ZOBITOEMEIZ. BV P2 LG F 4 ViFEROSGA. BITHEF N LT
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IV Ly EEEF MY LTV L TR LT P MYV ERCTIT - 12,
BITITEE D UVIRIRDZEALZ LU P IR U,

15-E B Uy LA F A k6 |
HTEA & DB A < 13 12D4 T, 280, 353, 406 O BILAHA LT
&, 480 nmiZH LLOIRIOBIBER U T - 72(Fig. 7-3), 480 nm DRI & 5 U7
VLD bO EEIND, FIHICH & OEMIFEEE 35 &, 480 mo
WA LT - 720 IO, 754 VR O##HBACER UL U RO
B DA IVEDOYPINAGHE 1L BICDNTA L Y VENE - ToE, & 5ICEIE
DHERA-T DA ORI HY Ui U5 & R U, ZORRIET VAL
FBOREMMNE 7S EREARBH LN E2RE LT,

1,3-E Y D= LA FA KT

FIOH & OFEMREDR 1251250 T, 300 nmOEIAN A U T 360,
570 nmiZHr UWRIONERABER LU Tl o 720 BITEITHIE O 2 R <975 &
360, 570 nmDRIX DN U T D36 DIGEIT KRR TIXZU(Fig. 7-4), RO
BETCMIRE DHNIME T, ExhEA S D AIVEDRIDGE S 12 51 DN TERE
W T8> TNE S OITETOES T VAV ORI LI U B &, K
WYL Tl ZORRIEY P2 LMROT DANEEIEY )7 LMRE D RE
TH 5 EDLRT S DB &—F L. ESRPIFEAD#EHZRL T 5,

L8-E ¥ U LA FA ikl |
ﬁﬁm&QEM%@ﬁE<K5KCﬁT\Nl3w\M$m®@ﬂﬁﬁybfh
& 470 nmy 3 U BB R U Ty 7o, FICEITH & O A & < 3
% & ATnmOWI AN UTUy - 72(Fig. 7-5), WO BAS. 1 F4 kD
EONREUIEUHETHEST DHIVEDRIDTE 55120 TA L v Vi
(o> TE, XoICEICHES T DVAIVORIUNERY LIZ U 5 &, Rl
L7

18-EE) V=g LA FA K12
BITH] & OEMEE OV 1231220 T 300 mmDRIARED LTy, 363,
360 nm {23 UV IRINBLAER U T - 7o, BIZEITHIE DR A K {95 &
363, 560 nm DR AN HA LT - 7e(Fig. 7-6), RO EUTEITTOIAE 5 BT EE
T BIGDHEA T D AIVEDORINEL DI ONTEANPE KR > THE, 35
WEITOMEA T DAV Y LiZ U 5 & BNy LT -7,
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300 400 500 600 700 800

Fig. 7-3 UV spectral change of 6 upon Na-Hg reduction

(Abs) a4 360
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Fig. 7-4 UV spectral change of 7 upon Na-Hg reduction
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(nm)
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Fig. 7-5 UV spectral change of 11 upon Na-Hg reduction
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Fig. 7-6 UV spectral change of 12 upon Na-Hg reduction



NUT Y —IVAF IV F A VFBROS A BaA ik, BEEAE - MUY LA
TR LT LI LA F L AN TIT 570 MU T Y —IUAFILHFA
RAEBRILT BB, EV DI LT A UERBICTHEMEFCSF NI LTIV
L AETH E UTHOWS & Enkl EHild 5 &4 ST =4 VN ERIuntE
ATECT, 7 ONINVORINABRIT 5 2 ENTED -1, T2 Ty RITETH &
LTH M) DLTIVH AL DEILIDOBOHEERIT K TRE Lico ZO%HAED. %k
DT < IV LDK & [ARRIZEICH ST 5 &9 CIZ7 = A4 VAN R EAT
ETT VNIV ORNABEITE 0 - 7o HEMGKRN S HERLIZERICHIDFIR A

RATEITHEN T A VHEEOEMEEEL T B UTELAET>TABLED EL
T DAIVEEDEII X .

1,8- B (p-h Y I) AFIVAFF 2 FKEKIS

BICH] & DEEMIFR DR < 7251220 T, 460nmD LI RD LT 363,
560 nmiZH UWVRIANEIBER LTl » 7o, BIZEITHIE OB AR T 5 &,
363, 560 nmDBEIN DA LT » 7(Fig. 7-7) K OEIE. 174 RO
OB DOBHNERE LI CHBILHHES T 71 )VEEDWIRHVE 7B 150 T, B
ICRTEAED D & T OV DORIRDD LIE U, ROt Seta &
X AP A

[7T—4] SYUHNEOESRANYT MLUIE &R

AHEID S F A FEDT IV Y GEBITOBINRANRY MUK BBET. 504

REDEFASTEE N, 2 2 TRIH & OB ST HAEI D% . Al AESRF 4
KB U, Fa—T4H UE -k, WAZETHH L THEIRETESRZ LY

MLDRIE 24T - 12,

B U LRI DN TR RS R IVBEFOE RN S b 5 9 4 VRO At
AR X L7208, ESREIEIZ BT b WIZL o ZF LA BT 5 2 I3 TE5h -
726

LU E Y U LKIS B TR S B L B DS S A0T 75 > 72, B
By 1,5- Dk TR = FEHRIED o 7' I X 175 A - 72 (Fig. 7-8).
18- DA T S AR AR 7S & & LA I & 7o (Fig. 79), 2
R IV G IS EHDAEI8GTH 0 . Eq. T-1DBIUGEEA & A8 7RI
PHEERIZ6.6 A ~75 5,

3[3 _ 27800
R R(A)
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Fig. 7-8 ESR spectrum of biradical from 7 in 2-Me-THF-CH3CN

100 G

Fig. 7-9 ESR spectrum of biradical from 12 in 2-Me-THF-CH,CN

-123-



i

Fig. 7-11 ESR spcctrum of biradical from 13 in CH,Cl,

100G

Signal Intensity (arb. unit)

Fig. 7-10 Temperature dependent ESR of biradical from 12

1.0

0.5
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BIZAKE TORBEATEKESR R T b JU(Fig. 7-10)20 6 —EHHREN = H IR B L
N4.59 caAlmolLETH 5 LEEINEH. ZOZRIVF-ZFIFEITNS . Bl
BIFEAEHBR LTS &R B,

Frol L8-UEBO M) T Y -V IHIIVTE, “EHERBIFEE O Y 7 LN
B X (Fig. 7-11), AR L 6D=174G, R=55A DMENH SN 5,

[T—-5] #%

ESRZNRY7 MVOFR., 1,8- UERA TR, WL = ERREN MM, %
L5- BT, PR ZBIEREMRII N D - 7o Z OALERAF M TR
HHEFETHS,

19914F12, B EBEIZ MY FF B 02, 0T T T 2 Z I IR L EAL AL A
RABZDEZNNAN Y DRBEHERBERE LTS , EHICLB L, 2, 6LUCE
BUIANRUBEFDORAEVNZ A D BHIC, NBMOEEHLR U TEEETT-> T
W5, BEMLORED. 2HONUE VROMBEMICEE LTV BHEE, b
N UK EOBFDAAILEITE D . BELOHKEEVEERET 2O ¥ VBN
MA@ LU THEERT A58 EETOMENE CIZHREEEZ. TOERAHILX
VDFE. M) T FRUBHON Y VBRI OB A B U BN RE N E
ZEZ L THA(FigT-5-1), ZOEZ%18-E1,5-UEREISERNT S &, 1,5- D
RTEHIREMBHIS NS E PRI S, UL UL, 18- UE#A TS
=EIRENERAI X N

BAEDEZA, NI TFEUEENT OHLORE L OEBINIED LS HEE
FE U TN EWHETIRIE D, MY T F B2 OBRBBIELZON, HENE, T
AW Y T FE L ON VY VR ER CEMAELES L TOhE X0 onidss
Mo TNEN, £IT TVAVEMLAE b PFE 2 ER—DEREEICT S C
EDTEBRIT, 9,10-27 /-910-D FaT7 >y b DRNHSEDT, FKRIZ
9,10-x.% /-910-Dk Fa7 v S5 IB8MICEY Do A F4 L AEA LIzL
B DA R FH# U 72 (Scheme 7-5-1~7-5-3),

Cl cl COOMe
COOMe
SeCH MY o
Cl Cl

Scheme 7-5-1
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— Fo—op

C CHO CHO
Scheme 7-5-2
Ph Ph Ph N® Ph e
Phoge, " Me TN Me PN
2BF,
Scheme 7-5-3

BikARATZD, 9,10-5 /-910-Dk Ko7 v T & L OFEERIE, Ffhpn
B MRS AR TF A VRERABRAICRES TIN5 T,
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TR

1,5-Bis(benzovlethenyltriptycene4 D 4 k%

BREWFKT 720 M) T 22V R ARz LT 0 RERY T LET M
2 NADMSO 25 miZin#h U CiEdh Lic, £ 2 PRIV IV MY FF+E23 305 mg (1
mmol) ODMSOZE 10 mlZ A 72, 2p100°C TS LR, N £ /150 mIT
Uy AREZROKGEST MY DL TR U, BEABEREUVERSZA T 4
s 74 (Y ATV THEERUMYNT S MY T T8 598% (497
mg) DR TR,

HEEBORS (NEvAFH 2 XD )

M.P.142.7~143.7°C

MASS (EI) m/z : 514.0 ((M]")

270MHz 'H-NMR (CDCL, TMS) 8 : 8.50 (d, 2H, J=15.51Hz), 8.08 (d, 4H, J=6.93Hz),
7.60~7.41 (m, 14H), 7.35 (s, 2H), 7.09-7.02 (m, 4H), 6.02 (s, 2H) / ppm

67.80MHz "C-NMR (CDCl,, TMS) 8 :190.0, 145.5, 144.2, 140.5, 138.2, 133.0, 130.1,
128.7, 128.6, 128.3, 125.9, 125.7, 125.6, 124.1, 123.7, 123.0, 49.9 / ppm

IR (KBr) v : 3451, 3056, 1663, 1602, 1577, 1471, 1447, 1425, 1339, 1292, 1266, 1225,
1159, 1035, 1020, 975, 844, 805, 773, 752, 731, 698, 638, 588, 546, 461 / cm

E.Anal. C,H, .0,

Caled. C, 88.7; H, 5.09; 0O, 6.22

Found C, 88.4; H, 5.31

1,5-Bis(1',3'-dibenzoylisopropyl)triptycene5 DAk

kY 7FF £ 291 mg (0.2 mmol)ATHF 10 mi & tBuOH 6 mlDRA R ZNA 12, X
OIZ. 7B M7/ ImlER Y7 LT MY RAEMA R THRIESHE L, kS0
ml% SUSEERITINA NV E GO m X 3)y Tl Urc, AREAMKeEgE- Y 7 L
TR IBIPE R LU BXA T L0a< 77 40 N30T
RS UEMET S b T F v w134 mg 89%)H 72,

BEDFE RN B 2 -~NFH o KO BfER)
M.p. 199.7~200.7°C '
MASS (FAB) m/z : 755.6([M+])
270MHz 'H-NMR (CDCL, TMS) 6 : 7.54~7.47 (4H, m), 7.38 (8H, t, J=7.26Hz), 7.31
(2H, dd, J=5.28, 3.30Hz), 7.18 (2H, dd, 2H, J=6.93, 1.32Hz), 6.95~6.85 (6H, m), 5.93
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(1H, s), 5.28 (1H, s), 4.79 (2H, q, J=6.92Hz), 3.52 (1H, dd, J=6.92, 2.64Hz), 3.47 (3H,
dd, J=6.92, 2.64Hz), 3.34 (2H, t, I=6.92Hz), 3.28 (2H, t, J=6.92Hz) / ppm

67.80MHz “C-NMR (CDCL,, TMS) § : 198.5, 145.6, 143.3, 137.9, 136.9, 133.0, 128.5,
128.2,125.2, 123.8, 122.9, 122.6, 50.3, 44.5, 32.3 / ppm

IR(KBr) v : 3453, 3061, 1689, 1597, 1580, 1475, 1354, 1263, 1211, 988, 756, 688,
612,470 /cm™

E.Anal. C,H 0,

Calcd. C,85.9; H,5.61; 0,8.48

Found C,86.0; H,5.65

1,5-Bis(2',6'-diphenylpililium-4'-yDtriptycene6 D4 ik

HEFHKAT MY 7t oRS v-n—F)VgERK2mlfp, M) FPFE S 75mg
(0.1mmol) & 77 )L 21 > 42mg (0.2mmol) A 110°C T 6 BefME L 72, KRk —7
WAL UTL 2 TMA 2o thBA A7 Ui @AMk T — 7V TR,
W B Z EIT KD T A SImg(60%) 1 12,

Rk AN

M.p. 260°C ( dec)

MASS (FAB) m/z : 716.4 ({M-2BF‘]")

UV (CH,CN) Amax : 403 (4.67), 356 (4.56), 279 (4.55) / nm

IR (KBr) v : 3386, 1621, 1494, 1054, 777, 685, 622 / cm

270MHz 'H-NMR (CDCL-CF,COOD, TMS) § : 8.44 (4H, s), 8.41 (8H, d, ]=7.59Hz),
7.94 (4H, d, J=7.59Hz), 7.86 (8H, t, I=7.59Hz), 7.78 (2H, dd, ]=5.94, 2.31Hz), 7.63
(2H, dd, 1=5.28, 3.30Hz), 7.46~7.38 (4H, m), 7.29 (2H, dd, J=5.28, 3.30Hz), 6.08 (2H,
S} /ppm

67.80MHz “C-NMR (CDCL-CF3COOD, TMS) § : 173.5, 169.8, 147.7, 145.5, 144.4,
138.1, 132.7, 132.0, 130.1, 129.8, 129.5, 128.8, 128.3, 127.8, 125.5, 119.4, 52.5 /ppm

E. Anal. C,H,.O,BF,

Calcd. C, 72.17; H, 4.29; 0, 3.57; B, 2.42; F, 17.03

Found C, 72.15; H, 4.31

1,5-Bis(2',6'-diphenyl-1'-methylpyridinium-4'-yDtriptycene7 D& ik

7 b= b Y LSmliz b ) ST 26 46mg (0.054mmol) & A FIIVT I DY ) —
JVEEHR2T0mg(#70.25mmol) A I 2 F I/ THRAATH Uz, Sk — T LA TR i
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TEHETMA it Lcibl e AR U7, AR UIciERE ok — 7L T U
TDTLER % 34mg(12%)15 72,

L DBR

M.p. 274.4~275.4°C

MASS (FAB) m/z : 829.6 ([M-BF,T")

UV (CH,CN) Amax : 291 (4.78), 274 (4.79)

IR (KBr) v : 3426, 1625, 1563, 1444, 1468, 1255, 1062, 778, 701, 660, 602, 522, 480,
454 /cm™

270MHz 'H-NMR (CD,CN, TMS) § : 7.92 (4H, s), 7.85~7.90 (8H, m), 7.76 (12H, m),
7.55 (2H, dd, J=6.93, 1.32Hz), 7.38 (2H, dd, J=5.27, 3.30Hz), 7.27 (2H, dd, J=7.92,
1.32Hz), 7.22 (2H, g, 1=7.92, 7.25Hz), 7.04 (2H, dd, J=5.61, 3.30Hz), 6.02 (s, 2H),
3.92 (s, 6H) / ppm

67.80MHz "C-NMR (CD,CN, TMS) § : 158.2, 156.8, 146.9, 145.1, 144.5, 139.3,
138.8, 133.9, 133.0, 132.5, 130.5, 130.1, 127.3, 127.1, 125.1, 51.2, 46.3 / ppm

E. Anal. C,H N,B,F,

Calcd. C, 82.36; H, 5.19; N, 3.43; B, 2.65; F, 6.37

Found C, 82.34; H, 5.22; N, 3.40

1,8-Bis(benzoylethenytriptycene9 4 p%

BRFWQAF 72 F VM) 72 2R R k= L7 a0 REAY T LT b F
¥ FaDMSO2smlIi#a U T Uiz, 22 VRV I b U FF &8 305 mg
(Immol) ODMSO## 10mlA N Z 72, 2061008 Tk Uk, N+ 2 150mlT
it Uy ABE = RUKBEERF b U 7 LTt U, IR RER L LI 2 H 5 4
702 NS T 4 (VAT THEEHUMYT S MY TFE20290%
(@5Tmg) DA TR,

pale yellow ncedle

M.p. 138.3~139.3°C

MASS (EI) m/z : 514.2 ((M]")

IR (KBr) v :3466, 3066, 1662, 1602, 1578, 1474, 1446, 1425, 1344, 1292, 1266, 1234,
1214, 1160, 1035, 1021, 976, 845, 800, 766, 511, 498, 472, 461 / cm™

270MHz '"H-NMR (CDCL,, TMS) 6 : 8.39 (2H, s, J=15.55Hz), 7.99(4H, dd, J=7.58,
1.32Hz), 7.53~7.37 (14H, m), 7.34 (2H, s), 7.23~7.01 (4H, m), 6.45 (1H, s), 5.48 (1H, s)
/ ppm

67.80MHz “C-NMR (CDCL,, TMS) § : 190.0, 146.3, 144.9, 144.4, 143.4, 140.4, 138.1,

-129-



132.7, 130.6, 128.6, 128.3, 125.8, 125.7, 125.6, 125.3, 125.1, 124.4, 123.7, 123.3, 54.4,
45.6 / ppm

E. Anal. C,H, O,

Caled. C, 88.7; H, 5.09; O, 6.22

Found C, 88.6; H,5.36

1,8-Bis(1',3'-dibenzoylisopropyltriptycenel 0 D 4 ik

N U 7 F &9 91 mg (0.2 mmol)% THF 10 ml & tBuOH 6 miDRAAEBITINZ 720
X5, TN 2/ vImlERY 7 LT MY FENMARRTHRERKE U, K
50 ml& SUSEERITINA AN VB GO mx3)THit Ulc, ARE & MUkflE ~ Y v
LTHSER. BEAREREL, BSEAS L0 b5 7 4 () A7)0308)
THELEMET S MY T F & %88% (132 mg) DIRE TR,

MBOHREN T -ANFH U K0 BEER)

colorless prism

M.p. 207.5~208.5°C

MASS(FAB) m/z : 755.5 ((M+H]")

IR (KBr) v : 3058, 1684, 1597, 1448, 1214, 1001, 754, 689, 627, 472 / cm’!

270MHz 'H-NMR (CDCL,, TMS) § : 7.87 (4H, d, J=7.26Hz), 7.65 (4H, s, J1=7.59Hz),
7.44 (2H, d, J=7.26Hz), 7.39 (2H, d, J=6.26Hz), 7.32 (4H, t, J=7.26Hz), 7.23~7.15 (8H,
m), 7.02 (2H, d, }=6.93Hz), 6.95 (2H, d, J=6.93Hz), 6.91~6.82 (8H, m), 6.51 (1H, s),
5.34 (1H, s), 4.92 (2H, g, J=6.26Hz), 3.73 (1H, d, 1=6.26Hz), 3.66 (1H, d, ]=6.27Hz),
3.54 (2H, t, J=3.96Hz), 3.49 (2H, t, ]=5.94Hz), 3.24 (1H, d, }=6.93Hz), 3.18 (1H, d,
J=6.93Hz) / ppm

67.80MHz "C-NMR (CDCL, TMS) § : 198.5, 197.5, 145.0, 142.8, 138.5, 137.0, 132.7,
132.5, 128.5, 128.4, 128.1, 127.9, 125.1, 125.0, 124.9, 124.2, 123.2, 122.5, 122.0, 55.1,
45.7, 45.0, 43.4, 32.2 / ppm

E. Anal. C,H 0,

Caled. C=85.9,H=5.61,0=8.48

Found C=85.8,H=5.68

1,8-Bis(2',6'-diphenylpililium-4'-yDtriptycenel1 D4 %

HHEFEKT MU 7 AoRS v-T—F) U R2mld, Y 7 F £ 10 75mg
(0.1mmol) & 77 ) 71 >42mg (0.2mmol) 2 110°C T 6 Bz U 7zo JKIS ik —5
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WAEEBOWTHH LT 5 ETMA 72, thik%E A5 b%a‘%%ﬂ/Kl-—TJl/TISE@&‘\
ke B EITE D HAE S 49me(54%) 1,

WA

M.p. 200°C ( dec)

MASS (FAB) m/z : 716.4 ((M-2BF]")

UV (CH,CN) Amax : 403 (4.60), 356 (4.44), 276 (4.44) /nm

IR (KBr) v : 3392, 1624, 1579, 1440, 1261, 1061, 777, 684, 628, 521 / cm

270MHz 'H-NMR (CDCL,-CF,COOD, TMS) § : 8.25(4H, s), 8.11 (8H, dd, ]=7.92,
1.33Hz), 7.90 (2H, d, J=6.60Hz), 7.67 (8H, t, ]=7.92Hz), 7.45 (2H, t, J=7.92Hz),
7.42~7.26 (4H, m), 6.30 (1H, s), 5.91 (1H, s) /ppm

67.80MHz “C-NMR (CDCL,-CF3COOD, TMS) § : 173.2, 169.4, 149.1, 146.4, 144.1,
143.1, 137.6, 132.6, 131.7, 130.4, 129.6, 129.3, 129.0, 128.6, 128.1, 126.9, 124.1,
119.0, 55.9, 29.2 /ppm

E. Anal. C,H,,O,B,F,

Caled. C, 72.17; H, 4.29; O, 3.57; B, 2.42; F, 17.03

Found C, 72.18; H, 4.30

1,8-Bis(2',6'-diphenyl-1'-methylpyridinium-4'-yDtriptycene12 D4 %

7T M= MYLSMIZ MY FF 11 46 mg (0.054 mmol) & X FI)LT I U DIY )
—ViEHE270 mg(#70.25 mmol) %N 2 IR THEIRHE Ulc, kT — 7 LA ILB DT
H3 2 FTMA. T U2k E A5 Ui, A1 UKTEBZ KT — 7L TEE L
It DL % 32 mg(68 b)Y 72,

DR

M.p. 274.4~275.4°C

MASS (FAB) m/z : 829.6 ((M-BF, ")

UV (CH,CN) Amax : 303 (4.63)

270MHz 'H-NMR (CD,CN, TMS) 6 : 7.77 (4H, s), 7.73~7.60 (22H, m), 7.55 (1H, d,
J=7.26Hz), 7.26 (2H, t, 1=7.59Hz), 7.15 (2H, dd, 1=7.92, 132Hz), 7.13 (1H, d,
J=7.92Hz), 7.07 (1H, td, J=7.26, 1.32Hz), 6.94 (1H, td, J=7.26, 1.32Hz), 6.12 (1H, s),
5.88 (1H, s), 3.85 (6H, s) / ppm

67.80MHz "C-NMR (CD,CN, TMS) § : 158.2, 157.0, 148.2, 146.3, 143.8, 143.0,
133.8, 132.5, 130.4, 130.3, 129.6, 128.7, 127.7, 127.3, 127.1, 125.9, 123.8, 96.8, 54.9,
48.4, 46.7 / ppm

E. Anal. C,H N,BF,

567 42
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Caled. C, 82.36;' H, 5.19; N, 3.43; B, 2.65; F, 6.37
Found C, 82.33; H, 5.20; N, 3.43
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A

FHREITHICHICH ., HEROMED T 0 6. EBREIN. 7 — F OB, K
XOEBICEAE TEICEN CRALRTHRE LMY EZE 0 £ U/ EER I
LDEDBHHUEFET, ZLOHEME IHAEHBEENICHE LAESZ L
PR GRAE R R PSR ) |« AR IR B ONEk
Mg E G LEd, 205 BE U EVZPEPIEEDFLE D
Bk, FHORIE FIRICEH LE T,

ESRZNRY MLARIE L TL 2E o 7o RERKF I F B RISHEAL FB BE DR H- K
HEM A, [BERIZESRZNR 7 MVAHIE U T 12 » 72 ALK FEL AL F LR D
LA FBEL, FEA=BIRIEH UL,

RIEAT X2 T L 12X 5 e KRRFH FEBOHMBE—. F—5LMERIZIE.
HEE TUNENT XILNELHRCE RS F > TV &, RYHLURH O &
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