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[3n]0000000(M=2-6)00000000000000000
Synthesis, Structure, and Photochemical Properties of [3n]Cyclophanes (n = 2-6)

Oo0ooon
O Satoko YamashiroQ
goooooooooooa

gooon
0 Teruo Shinmyozu[
gooobooooobooboo

[ Summary ]

0 Synthetic methods of [3n]Cyclophanes ([3:]CPs: n = 2-6) includ-
ing the ultimate member of this series, [3s]CP, were developed,
and their structural properties both in solution and in the solid
state were examined. [3n]CP showed significantly strong n-elec-
tron-donating ability and this was attributed to the effective
hyperconjugation between the benzyl methylene and the ben-
zene ring. [3n]CPs served as good ligands for Ru(ll) and Os(ll)
metals, and mono-, di-, and trinuclear Ru(ll)- [3,]CP complexes
were prepared and their redox properties were studied. [3,]CP
(n =2, 4) reacted with dicyanoacetylene to give barrelenophane,
which led various valence isomers on photolysis. All cyclophanes
show eximer fluorescence spectra, whose lifetimes become
gradually longer as the number of the bridge increases. The
[3n]CPs (n = 2-6) except for n = 3 and 6 show the excimer phos-
phorescence spectra with non-vibrational level and their lifetimes
are comparable to that of mesitylene. The transient absorption
spectra of [31]CPs obtained after 266 nm laser photolysis were
assigned to their triplet states. Photochemical conversion of the
[3n]CPs to hexaprismane derivatives was examined. Irradiation
of [35](1,3,5)CP with a low-pressure Hg lamp in dry or wet CHzCl2
afforded bishomopentaprismyl chloride or its hydroxy analogue
and triply bridged hexacyclic dienol. The photolysis also pro-
ceeded in MeOH in the presence of a proton source to give new
polycyclic caged dimethoxy and methoxy-hydroxy compounds
with a novel pentacyclododecane skeleton, in addition to the
methyl ether. Photolyses of [34](1,2,3,5)- and (1,2,4,5)CPs in wet
CH:Cl2 gave polycyclic diols with the novel skeleton. These iso-
lated photoproducts may be derived from the once-formed
hexaprismane derivative. In order to isolate hexaprismane de-
rivative, photolysis of fluorinated [35](1,3,5)CP and solid state
photochemical reaction of the [35](1,3,5)CP-y-cyclodextrin (1:1)
complex are in progress.
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Fig. 1 [m.n](1,4)CP, [26]CP 1 and [3.]CP family 2-8, and their most stable
conformers in solution.
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0 bromide 90 TosMIC 100 NaOHO OO OO O OOOOOOO
(BusNI, CH2Cl>-H-0)0 0 0 0 0 [ O 0 0 cyclic TosMIC adduct
110000000000000000([32(1,3)CP-dione 1200
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90 0000000000000(Scheme1-b)0000O0OO
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%a% L
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1) NaOH, CH2Cl2-H20, Bu4NI
(b) 9 + Ts  2) conc HCI, CH2Cl2 12(anti)
Ts 55%
NC
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Scheme 1. Synthesis of [32](1,3)CP 3 by the TosMIC coupling reaction:
(a) one-step and(b) two-step couplings.

O[32(1,4)CP 40000 TosMICOODOOOOD 1600000
0000000000000 000(Scheme 2)*DMFO NaH
0000000 bromide 14 0 TosMIC adduct 18 00 00O
0 cyclicadduct 190 0000000000000 00O ketone
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Bu4NI
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g

(@) + 10

15 (14%) 16 (23%) 17 (12%)
c NaH, DMF conc HCI,
+ room temp CH2ClI2 15
®) 14 e 55%
™ 18:Ts = Me -©$Oz— 19
NH2NH2 - H20, KOH
(HOCH2CH2)20 A
71%
4

Scheme 2. Synthesis of [32](1,4)CP 4 by the TosMIC coupling reaction:
(a) one-step coupling and (b) two-step coupling reactions.

1.2. [3:](1,3,5)CP0 0OOOOO[3:|ICPOODOOODODO

(Scheme 3)0 bromide 200 TosMIC 1000000000

triketone 21 0 15-20% 000 00 Y0 200 TosMIC adduct
26al0 0000000000000 2100000000000

260000 TosMICadductD DD OO 00000 OOOOOO

000000000 benzeneOOOO[3CPOOODOODOO

00000000000 ObenzeneD DO OOODOODOO[3]CP
0(28) 00 0000000000000 DOOTosMIC adduct
2600000000 2937
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Scheme 3. Synthesis of [35](1,3,5)CPs by the TosMIC coupling reaction:
(1) and (2) one-step coupling, (3) two-step coupling.a) NaOH,
CH:2Cl2-H20, BusNI, b) conc HCI, CH2Clz, ¢) NH2NH20 H20,
KOH, HO(CH2CH20)sH, <c¢') NH2NH2 O0H20, KOH,
(HOCH2CH2)20, d) NaH, DMF, r.t.

Is SRS S ;
5 7 ﬂb

=

31

Scheme 5. Synthetic approaches to [3s]CP 2: (a) stepwise approach (b)
direct approach.

Br Br Ts_. NCCN Ts
~ Br BU
a) XY b) 10 N
§ 64% 74% ¢ O

3 29 30

N
% \Os

6

Scheme 4. Synthesis of [34](1,2,4,5)CP 6 by the TosMIC coupling of the
tetrabromide 29. a) HBrin AcOH, (CHO)n, AcOH, b) NaH,
DMF, room temp. ¢) Li, liq. NHs, EtOH-Et20,
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Scheme 6. Synthetic route to [3s]CP 2 from 5-acetyl[3:](1,3,5)CP 32.

00 0000a) (CHsCO)20, AICIs, CSz, b) CHsOCHCI2, AlCIs, CH2Cl2, c)
3N aqueous NaOH, THF, CHsOH, d) Hz, 10% Pd/C,THF-
CHsOH, e) AICls, LiAlH4, THF, f) Hz, PtO2, CHCIls-CHsOH, g)
Smlz, 1N aqueous KOH, THF.
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d) e)

Scheme 7. An alternative synthetic route to [3s]CP 8 from [32](1,3)CP 3
via [34](1,2,4,5)CP 6. a) (CHsCO)20, AICls, CS2, a')
(CHsCO):20, AIClz, CHzClz, b) CHsOCHCIz, AICls, CH2Clz, b')
CHsOCHCI:, AICls, reflux, c) 3N aqueous NaOH, THF-CHsOH,
d) Hz, 10% Pd/C, THF-CHsOH, e) AICls, LiAlH4, THF.

NC CN NCa~_ _~CN
I C——=C
>_<: N~ N
N
NC
TCNE
NC>_<:>_§CN (CH2)m (CH2)n
N N
TCNQ
E F
NC__/=__ CN [3.3]>[3.4]>[2.2]>[3.6]>[2.3]>[4.6]>
NC N [6.6]>[5.6]>[5.5]>[4.5]>[2.4]>[4.4]
FOF
TCNQ-F4
Fig. 2 Representative n- Fig. 3 Magnitude of the charge transfer
electron acceptors. interaction of[m.n](1,4)-CP-TCNE
complexes.

Table 1. Electronic spectral data of multibridged [2,]- and [3,]CPs and position of the longest
wavelength absorption bands in the electronic spectra of their TCNE and TCNQ complexes,
together with the values for the corresponding methylated benzene analogues.

3rCP electronic
n

Amax (nm)2

absorption band complex

TCNE electronic TCNE  methylated TCNE
absorption band complex benzene complex

Amax (nm)P Amax (nm)P analogues Amax (nm)°

TCN

CNQ 2n]CP
complex

Amax (NM)2 Amax (nm)2

305 (e 91)

319 (e 79)

328 (¢ 63)

Fig. 4. Inhibition of hyperconjugation of
benzyl hydrogens due to bending
of methylene groups out of plane

e o

342 (e 65)

>
TI
2

261 (e 1660)

274 (¢ 1778)

275 (e 1950)

273 (¢ 1698)

258 (¢ 1200)
e LB e«
207 (¢ 71300)
g 222 (sh, € 14100)
632 742 Ok 248 (sh, ¢ 2030) 480
287 (sh, & 370)
308 (¢ 195)
684 VK/ 294 (e 352) 570 ﬁ( 520
854 @ 313 (e 200)
v&z 296 (¢ 421)
728 o16 I I 306(sh.e 394 572 545
311 (sh, £ 324)

of attached benzene ring

aMeasured in chloroform. bY. Sekine, V. Boekelheide, J. Am. Chem. Soc., 103, 1777 (1981). cR. E. Merrifield, W. D. Phillips,
J. Am. Chem. Soc., 80, 2778 (1958).
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; ~ 7 " [35](1,2,3,4,5)CP
- ---- [36](1,2,3,4,5,6)CP

Current (mA/10%)

&
o

-10 1 1 1 1 1
0.50 0.00 -0.50

Potential (V)

Fi

g. 5. Cyclic voltammograms of [3,]CPs (Cl.CHCHCI, 0.1 M BusNPFs,
25°C, 20 mVs?)

Table 2. Electrochemical data of [3,)CPs and fluorinated [3s]CPs.2

[3n]CP E12 (1) Epa(l) Epa(l)
(V vs Fc/Fc* ) (V vs Ag/AgCl) (V vs Fc/Fc')
[3s]CP +0.39 +0.73 +0.43
[35]CP +0.51 +0.87 +0.57
[34](1,2,45CP  +0.66 +1.02 +0.72
[34)(1,2,3,5)CP  +0.69 +1.04 +0.74
[33](1,3,5)CP — +1.31 +1.01
Mes3[33](1,3,5)CPP +0.73 +1.09 +0.79

( 28b)

21n 1,1,2,2,-tetrachloroethane containing 0.1 M n-BuaNPFe at 25°C;
scan rate 20 mVsL. Pscan rate 100 mvsL.
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Fig. 6. Crystal structures of [3n]CPs at low temperatures (-150 0 -1700) .
2e (1) similar three TS’s and
1237 123 S ““I_(_e_nstructures
5(0s) 5(T3%) 5(Qsn) ; 11.8 11.8
Fig. 7 Mechanism of the inversion of one trimethylene bridge of /#/ g‘f
[3:)(1.3.5)CP 5. 00
2a kcal/mol
2f 29

B =k — 4

2a (Can) 2a’ (Cah)
2b (TS:Deh)
Path B
— other stable and
~—— TS structures
2c (TS:Cy)

Fig. 8. Expected trimethylene bridge inversion processes: synchronous
mechanism (Path A) and stepwise mechanism (Path B).

R,

2a (Oen)

2a’
N
0
2a’ (Cen)
Fig. 9. Energy relation among conformers related to the inversion of

trimethylene bridges (RHF 6-31G) via stepwise mechanism (Path
B).

1
0G = 10.9 kcal/mol (VT 'H NMR)
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ADOO0O0O0O 2b (TS:Dsn)0 2a(Cen)0 00O 34 kecal/molO OO
0000000000000 O0OPathADDOOOOOOOOPath
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Fig. 10. Absorption, fluorescence and phosphorescence spectra of the
[3n]CPs (n = 2-6). Absorption and fluorescence spectra were
obtained in degassed cyclohexane at 295 K. Phosphorescence
spectra were obtained in degassed methylcyclohexane /
isopentane (3:1v/v)at 77 K.

Table 3. Maximum wavelengths of absorption and emission spectra of the
[3n]cyclophanes (n = 2-6).

absorption fluorescence  phosphorescence

Compound Amax / NMa) Amax / nMa) Amax / nmb)
[32](1,4)CP 4 267 360 470
[33](1,3,5)CP 5 258 370

[34](1,2,3,5)CP7 270 390 495
[34](1,2,4,5)CP6 280 400 500

[35]CP 8 280 405 515

[36]CP 2 275 420

a) In cyclohexane at 295 K. b) In a mixture of methylcyclohexane/isopentane
(3:1viv) at 77 K.

Table 4. The quantum yields (&), lifetimes of fluororescence (), the rate
constants for fluorescence (xr) in the degassed cyclohexane
solution of mesitylene and [3n]cyclophanes (n = 2-6) obtained at
295 K, and the lifetime of phosphorescence (tp) in a mixture of
methylcyclohexane and isopentane (3:1 v/v) at 77 K.

Compound o2 w/ns «fP/10%s?t tp/s
Mesitylene 0.088¢ 37.3 23.6 6.3
[32](1, 4)CP 4 0.012  30.3 4.0 6.0
[33](1, 3,5)CP 5 0.013 315 4.1 -
[34](1, 2, 3, 5)CP 7 0.019 623 3.0 1.7
[34](1,2,4,5CP6  0.020  67.8 3.0 3.4
[35]CP 8 0.014 116 1.2 1.2
[36]CP 2 0.004 160 0.25 -d

a) Errors —0.001. b) Determined by the equation, ki = ®ftrl. c) Data from
J. Phys. Chem., 1972, 76, 3566. d) No detection.
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Scheme 8. Addition of dicyanoacetylene to [3.4](1,2,4,5)CP 6 and
photochemical conversion of barrelenophane 49 to
semibullvalenophane 50.
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Scheme 10. Photoirradiation of 53 and 52 with a high-pressure Hg lamp.
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Fig. 12. CD and electronic
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Fig. 11 Barrelene 56 and chiral
barrelenophanes (+)- 51
and (-)- 51.
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Fig. 13. A potentially electrical conducting polymer 57 and its subunit 58.
Redox processes of dinuclear Ru(ll) complex 58.
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Scheme 12. Preparation of [33]CP-Cr(0) complex via metal vapor
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Scheme 11. Synthesis of the mono- and
dinuclear Ru(ll) complexes,
mono Os(ll) complexes of
[3n]CPs (n = 2, 3, 4), and
trinuclear Ru(ll) complex of
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Fig. 14. Prismane family and their calculated strain energies in kcal/mol
(RHF/6-31G*, Disch, R. L.; Schulman, J. M. J. Am. Chem. Soc.
1988, 110, 2102-2105).
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Scheme 14. Expected photochemical isomerizations.
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Scheme 15. Photochemical reaction of [33](1,3,5)cyclophane 5 in dry CHzCl. or wet CHCl2 (upper) and in MeOH in the presence of 2 mol/l aqueous

HCI (lower) under sterilizing lamp irradiation.




®
DOJ/IN News No.111(2004)

000(18%)0 000000000 Uolefin-alcohol 89 (17%)0
bishomopentaprismane 0 0 0 0O 0O O alcohol 88b (5.4%)0 0O
00000Scheme 150430
CHCL,OODODODOOODO0ODODODODO00ODODDOooooo
goodobobboooooobobobbooooobobooooo
O0000000000000000000000000methyl
ether88cO 000000 DODO88cO cyclobutaned O OO0
0000000000000 0000000 methanolOO OO
000000000000 9abdooiooUooUooon
90bDOO0DODODDDOOOODODDOOY%CadDOOOOOO
(57%)*O0 0000 pentane0 0000000000000
00000000 91,9200000 %0
O0D0[BCPODODUDOODDDODO7O0OO CHLRLODDO Ar
0000000000 3000000000000000000
0000000000000 00000000000(“40%)00
00000diol 93 (4.5%)00000“00006000000
00(45%)0000 930000000000 diol 94 (7%)0 0
Oooo“Pg

00000000 pentacyclo[6.3.0.1411,026,051%dodecane 95
O0CreHis0OOOOOODOOOOEvtushenkoO OO O OOOO
0000%®0000000000000000093,940000
gooboboboooobobobboooooooboboooo
Schleyerd O diamantan 96 (congressane)d 0 00 00040
9500 20000000000000040000000000
ooO0oes0000l0l000lUl0l0O0OO0OO0OnUUoon93: Ce-C7
1.624 0 , C3-C10 1.624 0; 94: C6-C7 1.603 0 , C3-C10
1.6100 00 cyclopentane0 000000000 1.5520 (RHF/
6-31GO0 0000000000000
00000000000000000000000000000
000 hexaprismane0 D 000000000000 OODOOO
00000000000000000000000000000
00000000000000000000000000000
0000000000000 00000020hexaprismane
000000000000000000d3sCPOODODODODO
00000000(95,97-990000000000000000
000000 (Fig. 16)0

- c: =S
- CH2Cl2 (H20) N cs
." Cle (0] | (=3
r.t. 3h
7 4.5% 93 cr 6
He.on C6-C7 1.624(4) 624(4)

o C3-C10 1.624(4) 624(4)

y &@ cs

C6-C7  1.603(4)
C3-C10 1.610(4)

CH2CI2 (H20)

rt 1.5h
7%

Scheme 16. Photochemical reactions of the [34](1,2,3,5)CP 7 and
[34)(1,2,4,5)CP 6.

F E F
[e—
=5 R
= : A
] !
24 100

Scheme 17. Photochemical conversion of Fs[33]CP 24 to
000 00 O Fe-propella[3s]prismane

& =

C12H16 C14H20

Fig. 15. Skeletons of the new cage compounds obtained from the
photochemical reaction of [3:]CPs.

™o OH
ol H

¥ - =)
e 2
i

o H 5
of y-CD

y-cyclodextrin - @
r d h ‘fm

Et20-H20 <>
T —— — [ B
= N
[33]CP 5 @y -CD

Scheme 18. Photochemical reaction of [33]CP 5 @y -CD in the solid
state.

D2 &

Fig. 16. Skeletons of the new cage compounds obtained from [33]CP.

O hexaprismane0 000000000 O Ohexaprismaned O
00000000000000000000000000([33]CP
240000000000 (Scheme 17)24@000000y-
cyclodextrin (y-CD)O O OO O[3s]CP 50 diethyl ether0 O
00000 1:10000000000000000000000
0000000000000 00000000000000
hexaprismane0 00 000000000000 OO0O (Scheme
18)4P00 0000 0OFe[3:]CP 240 CHC,O O OO OOOO0O
00000000000y-CD-[38:]CP5(1:1)0 00000000
gobooooooooooooooobooobooooooooo

11



12

®
DOJ/IN News No.111(2004)

0000000000000000 hexaprismaneO 00000
0000o0o0o0ooooooo

oogo
O[3]CP2000000000000000000000000
0020000000000003-80000000000000
00000000000000000000000000000
000000000000000002(1,4)CPOO0O0D0000
0000 cyclophane0000000000000000000
000000000000000000000%02:)(1,4)CPO
00000000[3:)(1,4)CP4000000000000000
00000000000000000 [3JCPOOOOODOOO
00000000000000000000000

000 00000000000000000000000000
0000000000000000000000000000

good

1) D.J.Cram, R. H. Bauer, J. Am. Chem. Soc., 81, 5971 (1959).

2) (a) Y. Sekine, M. Brown, V. Boekelheide, J. Am. Chem. Soc., 101,
3126 (1979). (b) Y. Sekine, V. Boekelheide, J. Am. Chem. Soc., 103,
1777 (1981). (c) V. Boekelheide, Acc. Chem. Res., 13, 65 (1980).

3) S. El-tamany, H. Hopf, Chem. Ber., 116, 1682 (1983).

4) (a) K. Kurosawa, M. Suenaga, T. Inazu, T. Yoshino, Teterahedron
Lett., 23, 5335 (1982); (b) T. Shinmyozu, Y. Hirai, T. Inazu, J. Org.
Chem., 51, 1551 (1986).

5) H. Sasaki, T. Kitagawa, Chem. Pharm. Bull., 31, 2868 (1983).

6) (a) O. Possel, A. M. van Leusen, Teterahedron Lett., 4229 (1977);
(b) D. van Leusen, A. M. van Leusen, Synthesis, 325 (1980).

7) B. E.Hoogenboom, O. H. Oldenziel, A. M. van Leusen, Org. Synth,
57,102 (1977).

8) W. Sentou, T. Satou, C. Lim, M. Yasutake, Y. Sakamoto, T. Itou, T.
Shinmyozu, Eur. J. Org.Chem., 1223 (1999).

9) J. Breitenbach, F. Votle, Synthesis, 41 (1992).

10) W. Matsuda-Sentou, T. Shinmyozu, Eur. J. Org.Chem., 3195 (2000).

11) T. Meno, K. Sako, M. Suenaga, M. Mouri, T. Shinmyozu, T. Inazu,
Can. J. Chem., 68, 440 (1990).

12) T.Koga, M. Yasutake, T. Shinmyozu, Org. Lett., 3, 1419 (2001).

13) M. Yasutake, K. Araki, M. Zhou, R. Nogita, T. Shinmyozu, Eur. J.
Org. Chem., 1343 (2003).

14) T. Shinmyozu, S. Kusumoto, S. Nomura, H. Kawase, T. Inazu, Chem.
Ber., 126, 1815 (1993).

15) S. Breidenbach, J. Harren, S. Neumann, M. Nieger, K. Rissanen, and
F. Votle, J. Chem. Soc. Perkin Trans. I., 2061 (1996).

16) T. Oda, T. Shinmyozu, unpublished results.

17) Only dimerization products were isolated; T. Shinmyozu, Y.
Sakamoto, unpublished results.

18) (a) Y. Sakamoto, N. Miyoshi, T. Shinmyozu, Angew. Chem. Int. Ed.
Engl., 549-550 (1996). (b) Y. Sakamoto, N. Miyoshi, M. Hirakida, S.
Kusumoto, H. Kawase, J. M. Rudzinski, T. Shinmyozu, J. Am. Chem.
Soc., 118, 12267 (1996). (c) Review: Y. Sakamoto, T. Shinmyozu,

19)

20)

21)

22)

23)

24)

25)
26)

27)

28)

29)

30)

31)

32)

33)

34)

Recent Res. Devel. in Pure & Applied Chem., 2 (1998). (d) 00 0O
goooooooooOobooOoOooOOOoOoobObOOoOoDboboooooDo
0000000000000 0O0Ooeo, 778 (2003).

(a) M. Yasutake, T. Koga, Y. Sakamoto, S. Komatsu, M. Zhou, K.
Sako, H. Tatemitsu, Y. Aso, S. Inoue, T. Shinmyozu, J. Am. Chem.
Soc., 124, 10136 (2002). (b) Review: M. Yasutake, T. Koga, C. Lim,
M. Zhou, W. Matsuda-Sentou, T. Satou, T. Shinmyozu, Cyclophane
Chemistry for the 21% Century, H. Takemura, Ed., Research Sign-
post, Kerala, 266 (2002). (c) M. Yasutake, Y. Sakamoto, S. Onaka,
K. Sako, H. Tatemitsu, T. Shinmyozu, Tetrahedron Lett., 41, 7933
(2000).

(a) K. Sako, T. Hirakawa, N. Fujimoto, T. Shinmyozu, T. Inazu, H.
Horimoto, Tetrahedron Lett., 29, 6275 (1988). (b) K. Sako, T.
Shinmyozu, H. Takemura, M. Suenaga, T. Inazu, J. Org. Chem., 57,
6536 (1992).

M. F. Semmelhack, J. J. Harrison, D. C. Young, A. Gutiérez, S. Rafii,
J. J. Clardy, J. Am. Chem. Soc., 107, 7508 (1985).

K. Hori, W. Sentou, T. Shinmyozu, Teterahedron Lett., 38, 8955
(1997).

H. F. Bettinger, P. v. R. Schleyer, H. F. Schafer Ill, J. Am. Chem.
Soc., 120, 1074 (1998).

(a) R. Nogita, K. Matohara, M. Yamaji, T. Oda, Y. Sakamoto, C. Lim,
M. Yasutake, T. Kumagai, T. Shimo, C. W. Jefford, T. Shinmyozu, J.
Am. Chem. Soc., inpress. (b)) 0000000000 OO00O0OO33,106
(2002).

H. E. Zimmerman, R. M. Paufler, J. Am. Chem. Soc., 82, 1514 (1960).
W. Matsuda-Sentou, T. Shinmyozu, Tetrahedron : Asymmetry, 12,
839 (2001).

P. J. Stephens, D. M. McCann, F. J. Devlin, J. R. Cheeseman, M. J.
Frisch, J. Am. Chem. Soc., in press.

(a) E. D. Laganis, R. G. Finke, V. Boekelheide, Tetrahedron Lett.,
21, 4405 (1980); (b) E. D. Laganis, R. H. Voegeli, R. T. Swann, R. G.
Finke, H. Hopf, V. Boekelheide, Organometallics, 1, 1415 (1982).
(a) M. A. Bennett, A. K. Smith, J. Chem. Soc., Dalton Trans., 233
(1974). (b) M. A. Bennett, T. W. Matheson, J. Organomet. Chem.,
175, 87 (1979). (c) M. A. Bennett, T. W. Matheson, G. B. Robertson,
W. L. Steffen, T. W. Turney, J. Chem. Soc. Chem. Commun. 32
(1979).

(a) T. Satou, K. Takehara, M. Hirakida, Y. Sakamoto, H. Takemura,
H. Miura, M. Tomonou, T. Shinmyozu, J. Organomet. Chem., 577,
58 (1999). (b) M. Izumi, A. Yoshida, T. Tajiri, T. Satou, W. Matsuda,
K. Takehara, H. Takemura, T. Shinmyozu, unpublished results.

(a) D. A. Freedman, J. R. Matachek, K. R. Mann, Inorg. Chem., 32,
1078 (1993); (b) D. A. Freedman, D. J. Magneson and K. R. Mann,
Inorg. Chem., 34, 2617 (1995).

T. Tajiri, A. Yoshida, T. Satou, M. Izumi, K. Takehara, H. Takemura,
T. Shinmyozu, unpublished results.

(a) K. J. Klabunde, Acc. Chem. Res., 8, 393 (1975); (b) D. F. Schriver,
Inorganic Syntheses, 19, 59 (1979).

(a) C. Elschenbroich, R. Mokel, U. Zenneck, Angew. Chem. Int. Ed.



®
DOJ/IN News No.111(2004)

Engl., 7,531 (1978); (b) A. R. Koray, M. L. Ziegler, Tetrahedron Lett.,
26, 2465 (1979).

35) Review: Chaps. 22 and 23. T. Shinmyozu, R. Nogita, M. Akita, C.
Lim, CRC Handbook of Organic Photochemistry and Photobiology,
CRC Press LLC, Boca Raton, USA (2004).

36) For recent reviews, see. (a) H. Dodziuk, In “Topics in Stereochemis-
try, Vol. 21", Eliel, E. L.; Wilen, S. H. (Eds), John Wiley & Sons, Inc.,
1994, (b) H. Dodziuk, Modern Conformational Analysis, VCH Pub-
lishers, Inc., 1995. (c) M. A. Forman, Org. Prep. Proced. Int., 26, 291
(1994).

37) Forreviews: (a) P. E. Eaton, Account Chem. Research, 1, 50 (1968).
(b) P. E. Eaton, Tetrahedron 35, 2189 (1979). (c) P. E. Eaton, Angew.
Chem. Int. Ed. Engl. 31, 1421 (1992).

38) G.Mehta, S. Padma, Tetrahedron Lett., 28, 1295 (1987). (b) G. Mehta,
S. Padma, J. Am. Chem. Soc., 109, 2212 (1987).

39) (a) H. Higuchi, K. Takatsu, T. Otsubo, Y. Sakata, S. Misumi, Tetra-
hedron Lett., 23, 671 (1982). (b) H. Higuchi, E. Kobayashi, Y. Sakata,
S. Misumi, Tetrahedron 42, 1731 (1986).

40) H. Prinzbach, G. Sedelmeier, C. Kruer, R. Goddart, H-D. Martin, R.
Gleiter, Angew. Chem. Int. Ed. Engl., 17, 271 (1978).

41) 0O.J. Cha, E. Osawa, S. Park, J. Mol. Struc., 300, 73 (1993).

42) C. Lim.Y.W. Kwak, D-K. Kim, C. H. Choi, J. Mol. Struc., 655, 351
(2003).

43) (a) Y. Sakamoto, T. Kumagai, K. Matohara, C. Lim, T. Shinmyozu,
Tetrahedron Lett., 40, 919 (1999). (b) K. Matohara, C. Lim, M.
Yasutake, R. Nogita, T. Koga, Y. Sakamoto, T. Shinmyozu, Tetrahe-
dron Lett, 41, 6803 (2000).

44) (a) C. Lim, M. Yasutake, T. Shinmyozu, Tetrahedron Lett., 40, 6781
(1999). (b) C. Lim, M. Yasutake, T. Shinmyozu, Angew. Chem. Int.
Ed. Engl., 39, 578 (2000).

45) A. V. Evtuschenko, M. S. Malchanova, B. B. Smirnov, V. A.
Shlyapochnikov, Russ. Chem. Bull., 45, 2302 (1996).

46) C. Cupas, P. von R. Schleyer, D. J. Trecker, J. Am. Chem. Soc., 87,
917 (1965).

47) (a) S. Yamashiro, D. Hattori, T. Shinmyozu, unpublished results. (b)
S. Yamashiro, T. Shinmyozu, unpublished results.

48) S. E. Gipson, J. D. Knight, Org. Biomol. Chem., 1, 1256 (2003).

oood

00000000000 (Satoko Yamashiro)O

0oooo280

goboooooooooooboooboobooobo

0O 0 000812-8581 0000000 6-10-1

00000TEL 092-642-4227 FAX 092-642-2735

0 000 0 E-mail: toko@ms.ifoc.kyushu-u.ac.jp

godooobobooooobobbooooo

oobooooooogoo

gobooooobooooooobooooooboobooboooooobo
00x-000000000DO00OO0DOO0O0O0O

000000000000 (Teruo Shinmyozu)O
0oooob40
goooboboooboboooboboooobo
0O 0 000812-8581 0000000 6-10-1
O00000TEL 092-642-2716 FAX 092-642-2735
0 0000 E-mail: shinmyo@ms.ifoc.kyushu-u.ac.jp
goodoooooooooooood
gooobooooboo
0o0o00O00OOoooobobOoobOooDOoooobooooobo
00o0ooooboooooboooooboooo
gooobooooboooboobooobooobo
gooobbooooobobboooooooo
0o0o0ooooboooooooooooooo
go0oOooOooboonD ooo
goooo
0 1. Solid State Structural Properties of Multibridged [3 ]Cyclophanes and
Their Charge Transfer Complexes, M. Yasutake, T. Koga, C. Lim, Z.
Ming, T. Shinmyozu, Cyclophane Chemistry for the 215 Century”,
Research Signpost, Kerena, India, pp. 265-300 (2002) (ISBN: 81-
7736-082-5). 2. (1) Chapter 22. Photochemical Synthesis of Cage
Compounds (pp. 22-1~22-21); (2) Chapter 23. Photochemical Ap-
proaches to the Synthesis of [n]Prismanes (pp 23-1~23-11); (3) Chap-
ter 51. Photochemical Synthetic Route to Cyclophanes Involving
Decarbonalytion Reactions and Related Process (pp 51-1~51-6), T.
Shinmyozu, R. Nogita, M. Akita, C. Lim, CRC Handbook of Organic
Photochemistry and Photobiology, 2nd edition, CRC Press, USA
(2003)(ISBN: 0849313481). 3. 00000 (DOpOD 4000000
00190000001M020 0000000 pp.460-4820000
004060 .4.00000 (00)0000000000000O00OD0O
0000005040 .5.00000 (00)000000000O0O0O0O
I0MD0O000006040.6. 00000 (00)00000O0O0O0OO
0oo0mooooooo 15040,

/

[3h00000000Nn=2-6000000000000000
ooooo

gobOooOooboOobOooboboooobo

000000 E-mail:motoko@dojindo.co.jp

13



14

®
DOJ/IN News No.111(2004)

ooooooooooooon
[]

[0 overview [

goobooogdz2igocoenonoonon
gbobooooboobooooobooobogaon

[] []

oooon
0 Takashi SakuraiO
goo0oooooooooooooa

A\

gooboogn
ooooooooooooooooooboboboOooooooon
gobooooboooooooooooboboobooooooooao
gboooooooooooooooooooooooooooo
oboooooooooboooooooooobobboooooooon
gooooboooobuoooboooboboooboobobooo
gooooooooooboobmoomoobooboooboo

ooooooooooboooooooooboboooooooDon
gbooobooooooooobooobooobooboooooooao
oooopoooooooooooooobobooooooooon
gobooooboooooboooboooboobooooooooo
oooooo

oboogooooooobooonoo
gobooooooobooomoooooooooooooo
0000000000000 00000000000000O0SN
ooooooooooooooooooooo* oooooooo
gooooooooooboooooroooooboooobooboooo
ooooooooooo@ooooobooobooooboooooo
ooo0o0ooOoooooooOooOooOoooooi19000ooUon
goooooooooobooobooooooooooooooo
ooooooooooooobooOooboOoOoOoOoOobobobooOoOoOoOm
Oooooooooooleedooouoooooooooon
gooooooooooobooboomoooboobooooooooo
oooooooooooooOOOOoOoOooboOOOobOOoOoOooo
gooooooooooooboooboooboooooooooo
oooo0o0oOooooooboOooooooooOoOOo0oOoooon
oboooboboooobooobooboooooooooOoOOoOoOooOooo
O00000000o0oUoooool1980oUouoouooon
obo0o0oooOooooOo0oooOoOoooOo0oOoOoOOoOoobOOOo
o0l9900o00oUoooooooooooooooooooo
oo ooooboooooobooooooobooo
00000000000 RIO0OOOO0OOOOO0OOOOOoo
gbooooooobooooobooooooooobooooooooo
goooooooooooooobbobboooobooobooobo
ooooooooooooooooOooobooOoOoOoOooobooDobOoOo
goooooobooooobooooooooboooooooon

gbobooboboooooooooon
oooooooooboooOoooooooOooboboOoOooooooo
oooooooooomooooooooboooooooomo
gooooooooooooooobooooooooooooon
oooooooooboooooooooobbooooooooo
gobodoooooooooboooooboooboooooooooo
goboooooooooooooobooboooboooooooooon
oooo0o0ooooooooooomoooooo1rooo
060ms/00000000000DDD00OD0ODOODODOO
0000O033ms/0000000000o0oOo0oooooon
Oooo0ooooooooooooooooon 200nmon
goboooooooooooooobooboooooooooooo
oooooOooOoooooOoooUooooz200nmUoOoooooQg
O0o00o0o0o0o0o0ooo0om@oo0oooooooooo
0000000000 o0oUooooooooo3000o00ooon
Ooooo200nmO00O0OoOoOoo0ooOoo20000000
goboooooooooooooobooobooooooooao
ooooooooobooooooooooboboOooooooon
oooooooooooobooooo

gbobooboboooooboooobon
000000000000000000000300000000
00000000000 600000000000000000
000000000000030000000000000000
00000000000000
41000000000000ODO
41.10ITODO0OO0OD
00o0o0000o000o00o00-000-00-0004000
00000000000 000000000000000000
000000000000000DVDOOOOO0OO000000
00000O000O000ITo0000000000o0ooooon
00000000000000000000000000000
00000000000000000000000O 0000
0O000O0000" 00000000000000000000
000o0oo00o

41200000000000
00000000000000000000000000000



®
DOJ/IN News No.111(2004)

oooooboooobooooooooooboboOooooooon
ooooooooobooooooooobobboooooooboon
O0o0000o0oo0ooUooooooooooOo300on
oo0o0ooOooOooO0ooOo20000000O0DO0O0Oon
O0o0oU0OoOooooooOooooSNOOoOooooooooo
oooooooooooooooooobooboOooooooDoon
oooooooooboooooooooOoobboOooooooboo
oooooooooomooooooobooobooooooooo
oooooooooboooooooooobooOooooooon
O0o0o0o000l0oo0oOoUooooooooooooo
oooooooooboooooooooOooboboOooooooboon
ooooobooooooooooooooboboooooooon
ooooooooooboooooooooobobooooooo
420000000000000
421000000000000000O

00000000 nNnmO0d00O00o0l000000oooooo
O0O0OFg. 10000000 DODOD0OO0O0O0OODOOOODDOOD
O0o00o00oo0oooooooobNAOOODOOOOooooo
ooooooooobooooooooooboboOoooooooon
oooooooOooooo200nmbO0ooooooooooon

Fig.1 Molecular-imaging
000 top) Quantum dots (525 & 605, streptavidin conjugates), center)
Rhod 2 (150 nm Ca?"), bottom) mitocondria

oooooboooobooooooooooboboOoooooooon
ooooooomooooooooooboboboooooooono
42200 00000000000

00001l1000000000o0ooo0ooUooouoooo
0000000000Fg. 2000000000000 DDOOO
oooooooooboooooooooobobboooooooboon
ooooooooobooooooooobboboooooooboo
oooooooooboooooooooobobboOoooooooo
oooooooooooobooood

Fig. 2 Cellular-imaging
000 top) Hippocampal neuron (caged fluorescein maleimide), center)
Astrocyte (acridine orange), bottom) Pancreatic B cell (Fluo 3)

4230 00000000000

0000000000000 0000000000000OTFg.
300000 InsiuD 0000000000000 0D0ODOD
oooooooooboooOoooooooOoboboOoooooooo
oooooooooboooooooooobooboooooooboon
oooooooooboooOooooooboboboOooooooDoon
ooooooooobooooooooooboboOoooooobooon
oooooooooobooo

4300 00000000000000
oooooooooboooooooooobooOoooooooon
ooooooooobooooooooooboboOoooooooo

15



16

®
DOJ/IN News No.111(2004)

ooooooooobooooooooooboboOooooooon
oooooooooboooooooooobobooooooooo
gbooobooOonooboooboobooooboooooooooo
ooooooooooooooooooboboboOoooooooon
oooooooooobooooooooooboooooooobooon
ooooooooooooOooooooooboOooooooDon
oooooooooboooooooooobobboOooooooboo
oooooooooobooooooooooObOomoooooom
oooooooooboooooooooobooooooooon
oooooooooooboooooooooobooooooo

Fig. 3 Intravital-imaging
00O top) Pancreatic acinar cells, center) Alveolar microcirculation (FITC-
BSA), bottom) Adrenal chromaffin cells (FM1-43)

5.00000

goboooobooooobooobooobooobooobooooooao
gbooobooooooooooooboooboboobooboooo
oboooooooooboooooooooobobboooooooon
gboooooboooooooooooboboobobooooooooo
goooooooooooooooooooboooooooooo
ooooooooooo* Obooooorooobo ooooboo
gooooooor ooboooboooboooboooooooooo

ooooooomooooooooooboobooooooooo
gboboooooboobbooboboboboboooboobooo
goooooooooooooooboooboooooooooo
ooooooooooocoooooooooobooo

6.00000
00000000000000000000000000000
00000000000000000000000000000
ooooo

1M 012000000000000000000000000

2001200 0000000000000000000

3MO0000000oooooo

40 00000000000000000000000

S50000000ooooon

60 00000000000000O00O0O0O00on

7000000000000000000000

s00000000OOoO0oOoOoooon

91 Optics, 4th ed., Addison-Wesley, 2001

1000 Television engineering handbook, Rev. ed., McGraw Hill

110 The image processing handbook, CRC, 2002

121 Handbook of fluorescent probes and research products,
9th ed, Molecular Probes

1BMO000000002400000000

gooo

0000000000 Takashio Sakuraill

00ooo360
go0oobOoboooboboooboboooboo
0000000000000 0000

0O 0O 000 431-31920000000 1-20-1

TEL O FAX:053-435-2392

E-mail: takker@hama-med.ac.jp
gooobooooboboooboboooo

ooooooo

000O000oon
go0ooboboooboboooboboobooooboobooo
0ooooooooo
0000000MO000000000000000000000
0000000000000 oOooOnsituD00000ooa
000002100 COEDOOOOO

ooooo
FLIPOOODODODOOODODODOOOOO,
1119(2000).
00000000000000000000000000000
0000, Ultrastructure and Molecular Biology Protocols,
205(2001).

oooooooooo

oooo, 22,



®
DOJ/IN News No.111(2004)

Topics on Chemistry

cONADOODOOOOO RNAIDOOUOOooooooooooooooo@)ooooooond0000

ORNAOO(RNANDIODODDODODOO 200 RNAODOOO
gbooobooboobobooboboobobboboboo
00000000 oOo(mMRNAOODODODODODOODOOODOOOO
goooooooooooooooooooooooooooo
00000000000 O030bpooOO 200 RNAODDODO
iU ULo o
00000000000 ORNAOOOOOOOODOOOOOO
goooboobooobobooboboobobooobobooo
OO0 RNAOO21mer003'0002000000000000
dsRNAOOOOOOOOODODOO0O0O0OO0O0020mer00oon
2000 RNAD small interfering RNA (siRNA) O DO O OO
00000000000000000000 RNA(short hairpin
RNA (shRNA))O siRNAOOOOOOOOO0OOODOO0OO0000
goooooon

O00O0OcDNAOODOOUOOOOOshRNAOOOOOOOOO
0000000000000 0000000CCShiraned O Enzy-
matic production of RNAi library (EPRIL) 00D 0000000
O0DO0MIEPRILOO1)DNAse lDO0O cDNADOOOOOO
0002)00000020000000000000 MmelOO
0000000000 0000000000000003)Mmel
000001000000 DNAOOODO4) 000000000
0000000005 00000000000 200 DNAOO
006) D0000DO0OO0OODDOOODODDOOOOODOO
D01 00000DNAODODOOOOODOOOO0O0ooooo
00000000000 RNAOOOOUOOOODOODOOO
shRNAsO OO OOOODOOOooooooOdcecDNAODOOOO
000000000000000000000shRNAsOOOO
000000000 Shirane 00O GFP O type 1 inositol 1,4,5-
triphosphate receptor (IPsR)0 cDNA O O shRNAO O OO
gobooooooboooooooooobooooooooooo
0O Luo 00O Small interfering RNA Production by Enzymatic
Engineering of DNA (SPEED) 0000000000 DOO 20O
SPEEDOOCDNADDOODDOOOOUOODDDOODODODDOOO
EPRILOOOOOOOshRNAOOODOOOOOOODOOOOO
OOO0OSPEEDDOUOOODODOO 2000bp0d cDNAD OO 1000
0000 shRNAOOODOODOOOOO

O0D0O0O0sSIRNAODODODODDOOODOOODOoDOODOOOooo
0000000000000 D00000D0O0siRNAOOOOO
0000000000000 0000 RNAIDODDOODODOO
oooooooooboooooooooboboboOoooooooon
00000000 shRNAODOOODOODODOOOODODOO

gooo

1) D.Shirane, K. Sugao, S. Namaki, M. Tanabe, M. lino and K. Hirose,
Nat., Genet., 36 (2), 190 (2004).

2) B.Luo, A. D. Heard and H. F. Lodish, Proc. Natl. Acad. Sci. USA,
101, 5494 (2004).

¢DNAD O O ﬂ

&

MmelD O O ﬂ
& e

DDDDDDDDDDDDDDDDD@

| S

gooooooooooa
gooooooo

| =

ooooooOoooooo ﬂ
200DNAOOOD

x x|
S

0000000000000O0 B

CD
ShRNAL [ ) s

F

O1.EPRILOOOOODOO

~

G15DDDDDDDDDDDDDDDDDDDD

00000160 1102600009:300 17:30
oooooooooooooUooo89uoUoUn 7RO
ooomooooobooodoooooooobooOoad
goooomoooo
gooooo oobooooooobooooboobooobooooooo
goooobo obobooobooooooooobooao
goodoobo obooooobooboooooboobooooooo
goooo goooooooooboooboooon
ooooono ooooooooooooobobooo
oooooo ooooooooooboooo
oooooo ooooooooboooooooooo
goboooooooooooooooo
goooooooooo
goooooooooooooo

gooooo

00o0o00o0ooooO0o0oooooooooUoooooo
00o0o000oooO0o0oooooooooooooo
ooooooomooooooooo

00000000 E-maild komine@dojindo.co.jp
0000000000000 00 d-hori@dojindo.co.jp

Q 0000000TELDO0120-489548 FAXD 0120-021557

/

17



18

[ ]
DQJIN News No.111(2004)

goad

gobbbooooobbbbodod

000000 Dod00OoALP) D oDooooooooom
ooooooooobooooooooobobboooooooboon
O000o00ooooooooooo(ElA)DODOOOoOon
oooooboooooooooooooobooooooooon
oooooo

O Alkaline Phosphatase Labeling KitsOO OO ooooono
SHOOOOOOOOALPOOODOOOOOOODOOOOOODO
OO0 Reactive ALPOOO0OO0ODOODOOOOOOOOOALPODO
000000D0o00o0ooDo0ooooDoG((IlgG)o ALPO O
O00ooOooooolgGooos00200pwgoooooon
0000000000 0lgGo o000 00rFakODOO0OOoooQ
oooooboooobooooooooooboboOooooooon
ooo

Alkaline Phosphatase Labeling Kit-NH:

oooo
-300000000000000D0O0DO0OUO0OUDODO
-gooooooMmwss0.00000000Oooooo
oMw<5,0000 0000000

* NH2-Reactive ALPO OO D O0OO0DOOOODOOOOODOO
ooooooooon

« Filtration TubeO D0 DO0DO0DO0OD0ODOOODOOODOOO
ooooo

00000000 ALPODOOOOOOOOOOOO

oooooooo3ooooooo

NHz-Reactive ALP 100 ugx 30
Washing Buffer 4mlx 10
Reaction Buffer 200 ulx 10
Storage Buffer 4mlx 10
Filtration Tube 30

Alkaline Phosphatase Labeling Kit-NHO OO OO QOO0 Q
O0OO0OO0DALPOOOODODOOOODOOONH2-Reactive ALP
0000000000000 UALPOOOOOOODOOOOOO
0000000000000 0000000o0oo0lgGuOn
0000000000000000000D00000 Filtration
TubeODOODODOODOOOOODDOOODOOOOODOOOOOO
ALPOUOO0O0OO0OO0O0OODO0OO0DOOOOOUODOOOOOOOOO
TrisO 000 OFiltration TubeO OO 000D O0ODOOOOOO
goodoboboboooogoboboboboooooobobooooo
goooooooooooooooooooboooooooooo
O000000000Fitration TubeD DO ODOODODOOODOOO
gooooooooooooooooooooood
0000000000000 00000000000ALPODO
goooooooooooboooooooo

o—N::( HaN-R
o o

NH2-Reactive ALP

gooooooooooo

ALPODOOO
NHz-Reactive ALPO OO OO

& \H2- Reactive ALP
ALPO O 1gG
[%2]
3 ~
>
] L
1r
_//_j
/L
L 1 1 1 1
1r
0 6 8 10 12
time/ min
HPLCOOOO

000: TSKgel PW, Guard Column, TSKgel G3000PW,
O000:pH7.0,10mmol/I00OOOO00ODOO

00 :0.8ml/min

oo :280

00 :UV (280 nm)

HPLCOOOOOOALPOO IgGOOO0OOOOO

50ng 10ng 2ng

52 kDa =— -
33"Da_“- «—00o0oooo
21 kDa —

OOO0ALPOOOOO0O 250000000

0O0OO0OALP O O0ODDBold APB chemiluminescent substrate, Molecular
Probes)
200000

0000000000 AlPOOO0OOOOOOOOOOODOODOOO




[ ]
DQJIN News No.111(2004)

Alkaline Phosphatase Labeling Kit-SH

oooo
-30000000000000D0DO0DO0OOUDODO
-gooooooMwss0.00000000oOoooo
oMw<5,0000 0000000

+ SH-Reactive ALPO OO 000000000 DOOODOOOO
oooooooo

00000000000 DOU0DOSHODODODOOODOOODOOO
oooooo *o

- Filtration Tube DD OO0OOODODOO0DOODOOODOOOOOOO
ooooo

00000000 ALPODOOOOOODOODOO
0*S-S000000000000000000000000000000

ooooOoooo3ooooooo

SH-Reactive ALP 100 ugx 30
Reducing Agent 80ugx 30
Solution A 4mlix 10
Solution B Imlx 10
Reaction Buffer 200 ulx 10
Storage Buffer 4mlx 10
Filtration Tube 30

0 Alkaline Phosphatase Labeling Kit-SHOOSHOOOOO
O0OO0ALPOOOODOODOODODOOOSH-Reactive ALPO O
00000000000 ALPODOOSHOODOODODOODOODOO
0000000000000 000000moo000uoSH
0000000000000 00000000O0D0DoOO0 SHOO
0000000000000 OO0oS-SsooDo0ooooooo
0000000000000 ooooomigGooooog SH
000000000000 0000O0o0oO0OoOALPOOOOOO
goooooo
OlgGoO000U000Uo0oo0ooo0oooooouoooo
O Filtration TubeD D00 ODO0D0OO0OO0O0ODOODOOOOODOOO
O00000O00OALPOOOODOODOOOOOOOOOOOOO
O000000Filtration TubeO OO 0O ODO0D0DO0D0OODOODODOOO
gobooooooOoboo0oboOobOoO0oboOoobooooboobooDo
goooboobooobobooobobooboboooboobooo
00000000 Filtration TubeD DD O ODOODODOODODOOO
gboooboooobooboobobooboobooo
0000000000000 00000D00D000UALPODODO
oooo0ooOoooooooooooon

e
@I\D HS-R syooooooooo
o

SH-Reactive ALP

© -

ALPO OO
SH-Reactive ALPO 0 0O 0O

ALPO OO

> 4— SH - Reactive ALP
0 019G
§2) 001gG
<)
S r'd
1F
_/I—j
1F ~—
/L 1 1 1
1
0 6 8 10 12
time/ min
HPLCOOODO

000: TSKgel PW,, Guard Column, TSKgel G3000PW,
000:pH7.0,20mmol/I00OOO00OOO

00 :0.8 ml/min

oo :280

00 :UV (280 nm)

HPLCOOOOOODALPOO IgG0O0O0OOO0ODO

19



20

[ ]
DQJIN News No.111(2004)

QU A

gobbobooooaobon

Peroxidase Labeling Kit-NH:
Peroxidase Labeling Kit-SH

goooooooooboooooooooboboooooooobon
oo0oo0ooOooOooooooooooooooooooo
00o0o00ooOooOooO0ooOooDOooUoUOooUOoUo 20
ooooooooobooooooooooboboooooooboon
oooooo
oooooooooobooooooooooboboOoooooobooo
oooooooooooooooooooobooboomoooono
ooooooooooboooooooo

O00oD20000000000000000000DO0O0
oo

0000000000000 0 Peroxidase Labeling Kit-
NH:OOSHO(OOODO S-S)0000000 Peroxidase
Labeling Kit-SHO O OO OO OOO

Q1

Al

Q2
A2

lgGU0oU0OooooooOoooooooUoooooo
oooooooooboobooooooooboOoOooooooDoooo
oooooooooooooboOooooooooooobooo
oooso0ooooogos000iooooooooog
oooooosoootoooooooooooooooo-
ooooooooobo-0OoO000obo0ooooooooboboo

Q3
A3

oooo0lgGuooooooooooooooooooo
00000 lgGoOoos00200ugonooooon
oooooooooooooooooooon

lowgO lgGoO U000 oouoooooooooooo
oooooooooooooooooo

0doooooobooooooooooooooood
gooooobooo

000000 Filtration TubeO OO OOOOODODOOOOO
doooooOooooilo00ulooooooOooooooo
0000000 (gGoo)DOnO0.5mg/mooonn
000 O Filtration TubeO OO OODOOOO 500 200 ug
gooooooood

000 Filtration TubeO 0D 0000 0DO0DO0OODOODODOOO
goooooomooooooooooo
0000000000000 oooooO 500 200ug00
gooooooboooooooboooooooog

oo
Q5
A5

Q4
Ad

oooooooooooooooooo
oooo@@os0)yoe0000D0D0D0DOoDOooOon
oooooooo

obooooobooboooooooooooooboOooooooo
000 Storage Buffer0 00 0000000000000

Q6
AG

Q7

A7

Q8

A8

Q9

A9

Q10

Al10

Q11
A1l

Q12
A12

gbooboooobooobooobooooodg

0008,000x g,10mnOI00O0ODOO0DOODOOOO
oooooooooooo
oooooooobobobooooooooooobooboooo
ooooooomoooooooooooooooooon
ooooo

SHOOOOoOoooOoS-Soooooooooooooon
gooooooo

0000000000000 000000S-SO00SHOO
0000000 ReducingAgent 00000000 OooOnO
goooobooooooooooooboobooooboooo

oooooooooboooooooobooooooooboonoo
ooo
oboboomoooooooobooooooOoooooooo
ooooo

oooooooooooboooooooooo
oooooooooooo
oooooooooooooooDoOO@m@mOoooooo
ooooooooooomooooooooooooon
goooooooooboooooooooobbooooo

IgG0 000000000 PeroxidaseD 00O 00000
NHz-Reactive Peroxidase 0 00 1gG 100000000
10 30 0 OSH-Reactive Peroxidase 0 0 00 0 1gG 10
0000000102000 000000 Peroxidased O
goboboobooooboooooooobooooobooomo
gobooboomoooooooooooobooooo
goooooooboooboooo

Filtration Tube 0D DD OO0OOOOODODOO
KOOoooooooooooooooo

ﬁDDDDDDDD

~

Peroxidase Labeling kit-SH O 0 O 0 O Reducing Agent
goooooooooon

0 0 0400 pg/tubed O 0O 0O 080 ug/tube

oooooooooooooooooooon

gooooooooooofdooomomogoooooon

Peroxidase Labeling Kit-NH:

3 samples 17,000 LK11
Peroxidase Labeling Kit-SH
3 samples 17,000 LK09



®
DOJ/IN News No.111(2004)

goad
gobbobooooaoboon

-DoFect- GT1

oooo
-g0ooooooboooooo
-00oooooooooooooon
0oooooocboOoooooooon
-00o0oo0o0Oo0o0boo
-000ooODbO0O00O0O
000000

0OGFPOODOOOOO

FGR20DODOOO0DO0OODODOO0OODODODOEGFOODOOOO
go0o0o0o0ooooooooooooooboo

01 hsGFPOOOODDODOO0DODOODOODDOODODOOIOOOODODO
goooooooo

000000000000
HelLa(DOOOOO)R93(0OO0O)IMRC5(0O000000)D
UtSMC(D 0000000 0)0A549(0000)0HepG2(0 O
000)0Caco2(d 000 0)0MG6E3(00000)D Jurkat(D
0TOOOO0OO0OO0)DOMolt4( D TOOODOD0)IK562(000
0000000)0U937(00000000)IAL72(00000
00)PAL(DOOOOOOOOOODOO)MCF7(0O0O00)O
PC12(00000000)0CHO(MODOOOOO)DCOS7(0
000)0Vero(DOOO)ONIH/3T3(0O000000000)0
SFME(DDODOO0O00O0O0O0O0)ES-D3(00000000)0
STO(OOOOOOESOOOOOONONOODO)

0O-DoFect-GT1O0 DO D OODDOODDOOOOODOOODOOOO
oooooooooboooooooooobbooooooooo
gobooooooooooooooobooboooooooooo
0000000 O0ODNAOOODOOOODDDODOODOOODOO
gobdoooboooobooooboooooboboooboooooooboooon
googooboooboboooooobbooobooobooo
oooooboooobooooooooooboboOoooooooon
gobodoooooooooooooboooboooobooooooao
og

0oooO0ooo

35-mm Dish (1Dish0 0000 50-70%)0 00000

1.1.5m000000000 1Dish0 00000000 25 ulo
DNA 1.0-40wg0 0000000000 -DoFect- GT1 3.0-
120 000000000000000000050000
00ooO0ooo

0000000 (MEMODMEMO F-120 RPMI1640 0)0 0 O
000000000000000000000000000
oooo

00 DNA/GT10O0O0O0O0D00D001000000000000
0000000000

2. 00000000000DO00ODIshooDooOOoOoOOOO
1DishD OO0 1mODOOO0OO0O0OOO0O0OO

goboooooooooooooobooboooboooooooooo
00oo(0-10%)00000o0oboooooo

uobooboooooooboooooooa

3.0Dish0 1.000000000000000OO0O0OOOO
ooooooooooo

4.00000000004-600000000O0ODOOOODO
oooooooooooooooooooo
ooooooooooooooooooooboboooooooon

S5000000000000000000000000O0O16 72
ooooooooooocoooooooooo

600 0000000000000 0UODDOODOO 16- 720
ooooO0o0o0ooOoooo0oOooooooooooono-
200000000000000D0DDO000OUO0O0DUOOOO

O00000-DoFect-GT1OO0OOOOO
gboboooboooooooooogoogoogoogoogn

ooogoooooooodooooomomoooooon

-Do Fect- GT1 1.5ml 25,000 DFO1

21



22

[ ]
DQJIN News No.111(2004)

goad

goaad

gobbooooon gobbbooooobbobodd

3-Oxatridecyl-o-D-mannoside
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3-Oxatridecyl-a-D-mannoside

500 mg 16,000 0401
good
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n-Decyl-B-D-maltoside

1g 10,800 349-08041 D382
59 42,000 345-08043 D382
n-Dodecyl-B-D-maltoside
1g 13,000 341-06161 D316
59 52,000 347-06163 D316
n-Octyl-pB-D-glucoside
250 mg 3,600 340-05031 0001
1g 7,200  346-05033 0001
5¢9 26,000 344-05034 0001
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set 7,000 ZK01-50
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10000 1,300 ZK01-60

ooooo 50000 5,000 ZK01-60

ooo 100 ml 9,000 ZKO01-70

ooooo 200 ml 5,000 ZK01-80
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URL : http:// www. dojindo.co.jp/
E-mail : info@dojindo.co.jp
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