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AND CLATHRATION STUDIES.
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Abstract. Halogenated trisalicylide derivatives 1-6, representing three-fold symmetric C; "homo trimers" as
well as dissymmetric C; "mixed trimers” have been synthesized. Clathration studies indicate that these
halogenated TOT analogs do not form clathrates. Reductive removal of the halogen was demonstrated for
analog 2, providing a new eatry to TOT-based hast molecules.

Tri-o-thymotide (TOT, 7) forms a large number of clathrates with a wide range of guest molecules,!
including many chiral guests which form diastereomeric complexes, useful for chiral discrimination?2 and
resolution.2®  Although extensively studied, the reasons for TOT's unique host capabilities are poorly
understood. Recently, we found4 a new, versatile TOT-based host, tri-3-(2-butyl)-6-methylsalicylide (TSBS,
8) which is the first eiample where significant substituent changes (sec-buty! for iso-propy!) retain the wide-
ranging clathrating properties of the TOT host structure. In continuation of our studies3-6 to define the effects
of substituent modification in TOT on-the clathration properties, and seek improved or modified guest cavities,
we have synthesized TOT and TOC (tri-ortho-carvacrotide or tri-3-methyl-6-(2-propyl)-salicylide) analogs
where one or more of the ring methyl groups is replaced by bromomethyl.6 We report here the synthesis of
ring halogenated TOT and TSBS derivatives 1-6, where one or more halogen atoms, have been incorporated
into the TOT (7) and TSBS (8) host molecules.

Halogenated salicylic acid derivatives 9-12 were prepared by direct halogenation”8 of salicylic acids 13
and 14, in dimethylformamide (DMF) at ambient temperature using N-bromosuccinimide (NBS) or N-
iodosuccinimide (N1S). Recrystallization of the crude product from n-hexane or petroleum ether afforded the

new salicylic acids 9-12 in 63-83% yields.
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Salicylic acid Ry Ry R3 R4 Rs Rg Trimer
9 Br Br Br i-Pr i-Pr i-Pr 1
10 1 I I i-Pr i-Pr i-Pr 2
11 Br Br Br s-But  s-But  s5-But 3
12 1 1 I s-But  s-But s-But 4
- H H Br s-But  s-But  {-Pr 5
- H Br Br s-But  -Pr i-Pr 6
13 H H H i-Pr i-Pr i-Pr v
14 H H H s-But  s-But  s-But 8
- H H H s-But  s-But  i-Pr 15
- H H H s-But  -Pr I-Pr 16

Cyclodehydration of 9-12 by the method described by Baker er. al ?, using POCI3 in refluxing xylene,
yielded cyclic trimers 1-4 in 28%, 12%, 23% and 10% yields, respectively. Higher yields of these trimers
(49%, 38%, 45% and 35%, respectively) were oblained using an improved, recently reported® method.
Trisalicylide derivatives S and 6 were also prepared by co-condensation of monomers 9 and 14 (molar ratio
1:1); these "mixed trimers" were isolated and purified by chromatography and recrystallized from methanol,
giving 5 and 6 as colorless crystals (14% and 10%, respectively). Spectral and microanalytical data
corroborate the structures of the new acids 9-12 and trimers 1-6 (Table I).

Compounds 1-6 were crystallized [rom hexane, ethyl acetate, nitromethanc, and 2-chlorobutane, all of
which readily form TOT clathrates. However 'H NMR spectra indicate that nonc of these halogenated
trisalicylides form inclusion compounds. Polarimetric studies indicale that they crystallized without undergoing
spontaneous optical resolution of the host. Our results thus indicate that substitution by bromine or iodine at
positions C-2, C-8, and C-14 on the aromatic rings effectivcly eliminates clathration based on the TOT motif.
Structural studies may clarify whether guest...halogen(s) and/or host...halogen(s) inleractions prevent

clathrate formation, even in the monobromo analog 5.
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The halogenated trimers, 5 and 6, are also interesting as precursors to the mixed TOT-analogs 15 and
16 which contain "monomeric” units of TOT and of TSBS, both of which, exhibit, superior host properties.
Since 5 and 6 can readily be separated from one another, and from 1 and 8, by chromatography while 15,
16, 7, and 8 cannot, the process of dehalogenation may be synthetically useful for the preparation of mixed
analogs, 15 and 16. The feasibility of halogen removal was demonstrated with 2. A cooled, ethereal solation
(-40 °C) of 2 was treated with an excess of n-BuLi (1.6M in hexane). After quenching with water, TOT (7)
was the major product; minor products, 2-methyl-5-(2-propyl)-6-hydroxy-butyrophenone and its ortho-
thymotoyl ester, were characlerized by 1H NMR. Preliminary results indicate that 15 and 16 form clathrates

very similar to TOT and TSBS hosts.10
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