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TR OME (330) : In this study, tin-mediated reductive aromatization afforded
strained sconjugated cyclynes such as pyridine-containing strained cyclynes and
pphenyleneacetylene derivatives. The former compound emits fluorescence around
500-600 nm with a good quantum yield. The latter compounds can form 1:1
complexes with fullerene derivatives.
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Scheme 1
strained diethynylbenzene moiety

/

coupling ==
reactlon
( ) route 1

coupling C

reaction
—_—

< > route 2

F7-. REFEIRE T 1,4-3 7 aas Py
TUERRERBALE L TED KBRS FO&E
@4 BRAZINZ., & ORI BB

WCWDRIE 7 KEER T (A7 V) Of
. TNHF 2—TURYA 7 U oW
EHERILICOWTIIE T 2 L2 BRI & L
TW5,

=

reductive
aromatization

\
7

3. WDk
(€h) t)//%aﬁﬁéw
DAL & HEHE
$H%ﬁﬁ?@4ﬁﬁ#%@éo®%%¢
DDA, QRIS FERIZEIGIZ
YV ERYA U ORK. @‘%ML
AR L DS EE, @RI T DOIOLF;
HEFHICH D, FXICONTEDHEELLT
W7,
O IR DRk
ATER ALY F15.3,6-=F =)L 36-F A b F
vvrZan~ndP-14-v b LR 9,10-Y
TF=)L-910-V X FF-910-k ka7 v
cNo®LE 26-VI—REUTUVEEEDD v
7Y TR XV HEEET % (Scheme 2),

KRBy

MeO ) OMe
// Y "N\ cat. [Pa]

cat. [Cu]

B —

Q@ BIFFRFERSCEAEY VU

HHA 270 DERK

B LT RiBRAR 73 7 9 Hfgk 0 K L HAL
# DThDHHDIE, BILH G EHFERIEAMS

CRVEEICEREART DA TR ST
A&ﬁ@kaké FI T, ZOHYIEL
HfL 2 = H5F T 5 KBRS ORI S
RIEIGEITV., B U agiethA 7 U
> %A R % (Scheme 3),



@ o rELEFREIC L DS L
BFoncvVvrEEa L, EREREOY
A7V OREEZH ST D720, 4l
HEEHEZITH, £ HOMO B LU LUMO @
FHEEITO, B CRFHT 2R FFEIC S 2
HEBIZONWT HELET S,

@  KRERARSY T DI AT
‘BonirlvrEEa L, ELEROY
A7V ORI T S,

2 RTT7z=vrTETF VLV UEBIKOARK
LTS5 — L AR
AMTRIILL T O 4 THE DB 72 %, ORIBRA
DDA, @FITL G EEREEEINIZ L 5
PA 7V OEK. @ THEFFIC X HH
HEEE2 OWNMR ZHW5 75— L o alfEss
ORI TH 5,
O HIBRASF DGR

HiBR{ASS 71 3,6-=F =)L 36-F A hF
vvrZa~ndP-14-v b LT 9,10-Y
TF=)L-910-P A FF-910-Vk K7
rotrE p-Va—RRXUBUHEEDOD v
7V 7RO XV #5595 (Scheme 4),

Scheme 4 P

cat. Pd(PPhg),
cat. Cul
. — >

| (R = H, O"Bu)

Q@ BIRMGERIVEMISIC LSV A 27~
DEFL
Bk LIZHIBRAR S -0 9 Hie D iR L HAZ

D=2 ThsbbDIL, BEILH G EEREMES
RV BEEICRERZ G DA BRI T

NEBWARETH D, £ T, ZO#VIRL
HA &2 = OF T 2 KBRS T ORI T

BRIGASSZATV, A 7 U o Z2 BT 5

(Scheme 5),

Scheme 5 Py

4. BFZERk R

Q) BV YrEEAT DRI KER ST O
Rk & FERE b

O AR T O AR

36-VTF =)L 36-URA MFTLT AT
H-14-v T (la)k 26-vI— R U U UHH2
EDH TV T RIS LV RIBRIRSF 3B
K4 2GR LT, & 20 iR UEML A2 =D
A3 DRHIBARSY F1E, 9-13%INE TH LT
(Table 1), &L NT-HIEEAES T D 5 H dads &

Table 1. Synthesis of Pyridine-containing Macrocycles
3and 4.

MeO OMe R cat Pd(PPhy),
/@ cat. Cul ‘
. .
/ ., toluene/Et;N (4:1)
7 NN VO

1a 2a (R = OCgH;7)
2b (R = OEt)
3a(n=0,R=0CgH;) 3b(n=1,R=
4a(n=0,R=0Et) @gh=), R = OEY)
Pd]/[Cu . . -
entry [PAVTCu] conc. time products and isolated yields®

(mol%/mol%)

1 2.5/10 0.01M 1d 3a ™% 3b  10%
2 2.5/10 0.02M 1d 3a 5% 3b 9%
3 2.5/10 0.04 M 1d 3a 3% 3b 8%
4 2.5/10 0.01M 2d 5a 9% 3b  13%
5 0.6/2.5 0.02M 3d 4a  10% 3b  11%
6 2.5/10 0.02M 1d 4a 7% 4b 9%

@ The isolated yields based on the repeating segment in the
brace.
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Figure 2. ORTEP drawings of Macrocyclic
compounds 4a (a) and 4b (b).

Scheme 6
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1b 2b (R = OCgH;7)
2c (R=H)

conditions n=0 n=1 n=2
5 (R =0CgHy7) 0.02M, 1t 5a1% 5b5%  nd
5(R=0CgH;7) 0.01M,60°C 5a5% 5b12% nd

cat. [Pd] 6 (R=H) 001M,60°C nd 6b9% 6¢4%
cat. [Cu]

nd = not determined.
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Figure 3. ORTEP drawing of macrocyclic
compound 6¢. (a) Top view (the left part of the
structure was symmetrically expanded) and (b)
side view without solvents.
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C2 symmetry

model cyclyne

Figure 4. The energy-minimized structure of
model cyclyne (B3LYP/6-31G(d)).
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Figure 5. () HOMO and (b) LUMO orbital
calculated by TD-DFT calculations at the
B3LYP/6-31G(d) level.
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