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Abstract: Cyclization experiments of the tempiated bisacetylenes ia, ib and ic have demonstrated that the
appearance of higher oligomers was not due to a catenation process, but rather due to the restricted mobility of the

intermediate after the first Glaser coupling. It is demonbtmtcd that the geometrical restrictions of the template prevent
a fast intramolecular cyclization. © 1998 Elsevier Science Ltd. All rights reserved.

The template directed synthesis of cyclic structures is a well known procedure to improve moderate yield and
to simplify the product Duriﬁcation.l Although early work of the formation of templates started several decades
ago, and has been extensively used in both organic and inorganic chemistry, their use in the synthesis of

nanometer scale molecular obiects is rather limited. y W norted that the conner catalvead temnlate
J - A QJ, - A y\l‘ LWwhA LARRAL  LLANS \l\.ll,ll_l\.dx \/MI—IAAJL’VU WAL
directed cveclotrimerization of three rioid bisacetvlenes in nvridine vielde mare than Q85 9, of the dacired nrodnet
VULV LRIV LLVIIAGUIIVEL Vi vl v Li51M VISAVWL Yy IwivS il tl}lluul\d JlUlUO EE A AN 2 L D A A PV G 2 F LR VAR J I R 1V 3 Yl UuuLL,
nearly mdenendent of the temnlate lanoth 3 Hawavar tha rucrladimarizatinn nf twa tamnlarad hicaratylanac 1indan
LVALLY HIULPUVHUVIHIL U1 U WL AL Vg i LIUVYVL YUL, LIV VYLIVGLILINEILALIVILL Ul LYWU LULTIpPIEALTU UL Al Glyl 10> UIIUCT
the same conditions resulted in a yield of only 86-88 %. This lower than expected yield can be attributed to the
tnenenlata attn~lod 640 thn ecbadan AF fha Fiamnl vl s foalimanan PS PRy IS SR S Y e R BV e | 11
WCIHPIAle atldCiicd LU LIC OULSIUC UL WUIC 11idl 1 lg \bb I1CHIC l) llng[l, LIIC €XdCL ICasSOon 1or tne modaiied ylela
remained unknown.
R R
o\ - Ik
= = QMe MeQ “R R’ OMe MeO ,ﬁ'ﬁ f —\_
\-I

0 CuCVCuCly no O
X, == N 7Y

7\ I Meo<{D)-ome MeO~{T)-OMe
6o beo Oy0 \ o p CueO
) ’ IS
Li /\)(A .i @“G‘\M/\./\vgﬁ O A e 'S I-’
RAq o g oS RH - —'\-IH C
1a,bt a:R=Men=6b:R=tBun=6¢:R=tBun=1 2a,b,c a:R=Me,n=6b:R=tBy,n=6;c:R=tBu n=1
Scheme 1

Herein we propose two possible pathways for the formation of the higher oligomers and evaluate their
contribution to this process. Based on the assumption that the cyclization of the two bisacetylenes is a stepwise
process (scheme 2), the formation of the macrocycle (path b) occurs via the intermediate “A*. However, steric
restrictions, due to the template, may slow down the intramolecular cyclization and therefore enlarge the
concentration of A in the reaction mixture allowing it to oligomerize to “O* via another molecule of A and/or
additional starting material (path a) (only the dimer of A is shown). Using this proposed scheme, any change in
the length of the spacer should affect the yield of the cyclic dimer “M* (path a). On the other hand,
solvatophobic interactions may induce a catenation of M by A, or by starting material. In this case, any change in
the volume of the torus of the rings should affect the product distribution.
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Scheme 2 Figure 1
The oxidative coupling of the temnlate bound tetraacetvienes 1a-¢ was nerformed in ovridine via the addition
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the product distribution of the crude products of the reaction as determined by gel permeation chromatography
SO S e P by s Ty M /T AAa. o LN nmnd AL /T .
(Urv ). LOImparisoil O1 ing Crude producis o1 1a (K = Vi€, n = 0) ana 1o (K = -Bu;n= D) Clearly shows that the
size of the torus of the macrocycles has, within the experimental error, only a negligible influence on the product
distribution. On the other hand, if the length of the template is changed, as the comparison of the GPC diagrams

of 1lb (R = t—Bu; n = 6) and 1¢ (R = -Bu; n = 1) illustrates, the yield of the cyclic dimer drops from 86-88 % to
about 70 %. This clearly indicates that catenation is not the predominant process which is responsible for a non
quantitative yield of M in these reactions. It is more likely, assuming a stepwise cyclization, that the
intramolecular Glaser coupling of the intermediate A is slowed down as the length of the template is reduced. It
is interesting to note, that we have here the first indications that the cyclizations of these templated acetylenes
behave analogous to the formation of low molecular weight ansa hydroquinone polymethylene ethers.® The shape
of the product profile of these structures, with dimensions in the nanometer region, is therefore caused by the
direction of the attachment of the bisacetylene to the template as well as the size of the template. Further
investigations concerning the template length should demonstrate if this effect tends to vanish when the length of

the spacer is increased.
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