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Figure 2 'H NMR spectral changes observed for host 5a (3.9
mM) upon addition of DTT (117 mM) in D,O at 25 °C.
a)0h,b)3h,c)9h,d) 24 h.
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Figure 3 MALDI-TOF MS spectrum of the crude products
obtained after cyclization of 6a.

hours. The comparison of the S-S bond cleavage rate
between 5a and 5b showed that the cleavage of 5b
bearing the larger ring was slower than that of 5a. (The
observed pseudo-first-order rate constants for 5a and
5b in 117 mM DTT solution were ks, = 4.33%107° s
and ks, = 3.50 X 10 ° s, respectively.)

Cyclization of 6a and 6b by oxidation of the dithiol
was also studied. The stirring of 6a in an iodine
solution at room temperature for 3 hours yielded 5a
(40%), together with several byproducts formed by
the oligomerization of 6a (Figure 3). Similarly to 6a,
the cyclization of 6b gave rise to 5b in a moderate
yield (30%), together with oligomeric byproducts (1643
[M+Na] ™, 3263 [2M+Na]*, 4883 [3M+Na] ", and 6503
[AM+Na] ™", respectively).

The inclusion ability of the CD derivatives 5a and
5b was examined by a UV-vis titration method using
Basic Blue 7 (BB7) as a guest (Figure 4). UV-vis

titrations were performed at 25°C in phosphate buffer
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Figure 4 UV-vis spectral changes observed for guest BB7 (2.0

%x10° M) in phosphate buffer (pH 7.2) upon addition
of host 5a (7.5x10* M) at 25°C.

(pH 7.2). A solution of BB7 (3.0 mL, 2.0xX10™° M) was
titrated in a quartz cell with increasing amounts of
host stock solution (0.5 mL, 7.5X107* M) as follows: 0,
5, 10, 15, 20, 25, 30, 40, 50, 80, 100 « L. The absorbance
of BB7 at 615 nm was decreased upon addition of
host solution, indicating the formation of inclusion
complex with BB7. The Job plots showed that the
hosts 5a and 5b formed a 1 : 1 complex with BB7 (see
Supporting Information). Thus, the complexation of

the host (H) with BB7 is expressed by eq 1

K

H+BB7 =—= H:BB7 (eql)

The stability constant (K) was determined using a
nonlinear least-squares method according to the curve

fitting eq 2"

AA =1/2[« ([H],+ [BB7,+1/K) = {a*([H],+ [BBT],
+1/K)*~4a’ [H],[BB7T1}"] (eq2)



where A A is the change in absorbance upon
addition of host, « is the proportionality coefficient
for the effective absorbance change caused by
complex formation, [H], and [BB7], are the total
concentrations of host and BB7, respectively (these
values are corrected at each steps).

Host 5a showed higher inclusion ability towards
BB7 (K = 18000 M ") than those of the host 5b (K =
12000 M ") and permethylated 8- (K = 14000 M™") and
v -CDs (K = 15000 M Y. This result indicates that the
BB7 molecule more closely fits the shape of the cavity
of host 5a. On the other hand, the inclusion ability of
the open forms 6a and 6b toward BB7 was much lower
(6a: K = 7000 M ', 6b: K = 6200 M '), showing that
the ring opening of the hosts 5a and 5b remarkably
decreased the inclusion ability toward BB7.

In conclusion, we developed novel types of stimuli-
responsive CD derivatives by inserting a disulfide
unit into permethylated CD skeletons. The inclusion
ability of the CD derivatives was controlled by ring
opening and closing. These novel compounds could
be useful for constructing highly functional materials
for drug delivery and tissue engineering. Extensive

research in this direction is currently underway in our

group.
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ESR spectrum of the HPH-M (1) -Cu (I) complex at 77K.
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ESR spin trapping of the HPH-M (1) -Fe (II) -O, complex system. (A)1.0 mM (1) and FeBF, - 6H,0. (B)0.2 mM (1) and FeBF, - 6H,0.

(C)1.0 mM FeBF, - 611,0.
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Cleavage of supercoiled pUC19 DNA by the Fe (II) complex in
a buffer containing 20 mM Tris borate buffer in the presence
of H,0, at 37°C. Lane 1-5 : sc pUC19 + 1, 10, 50, 100 and 500 M
Fe"SO, + 3.3 mM H,0, ; Lane 6-10 : sc pUC19 + 1, 10, 50, 100 and
500 M HPH-M and Fe"SO, + 3.3 mM H,0,.
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