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ABSTRACT: In the context of constructing nonclassical mechanically interlocked dendrimers by employing a
convergent templation procedure, the “clipping” thermodynamic approach has been explored to introduce sterically
bulky Frechet-type dendrons with successive generations [GO] to [G3] onto a trivalent ammonium ion core using
a seven-component self-assembly via imine bond formation. Four generations of mechanically interlocked
dendrimers up to a molecular weight over 8800 Da were synthesized in a one-pot reaction by simply mixing the
seven components together. The dendrimers form in excellent yi€l@8%). The mechanically interlocked core

of the [GO}-[G2] dendrimers can be modified and transformed into kinetically stable dendrimers by reduction
of the imine bonds with borandetrahydrofuran complex. Moreover, the dynamic nature of the thermodynamically
controlled self-assembly process is employed to obtain three dynamic combinatorial libraries of dendrimers by
the treatment of the dendrons [G{{53] with the complementary components in one pot. The inherent modularity

of the overall process should allow for the rapid and straightforward access to many other analogues of mechanically
interlocked systems for which either the branched core or the dendritic periphery can be modified to suit the
needs of any potential application of these molecules.

Introduction

Recently, the advehbf dynamic covalent chemistry (DCC)
has granted to the synthetic chemists a means of constructing
with relatively high efficiencies, complex, mechanically inter- +
locked compounds, such as catenaghestaxanes, molecular R
bundles! and even nanoscale Borromean rifigs a result of
multicomponent, thermodynamically controlled self-assembly
processes. The advantage of a thermodynamic process over
kinetic one is that it operates under reversible or quasi-reversible
conditions in such a manner that undesired or competitive Figure 1. Graphical representation of the template-directed synthesis
products can be recycled until the most energetically favored of mechanically interlocked dendrimers.

molecular structure(s) is (are) formed. as well as the formation of dynamic combinatorial libratfes
Up until recently, the approaches we were emplo§inig by mixing the preformed dynamic dendrimers together, will be

attempts to construct mechanically interlocked dendriffers presented.

involved either (1) template-direct&dthreading-followed-by-

stoppering and then, thereafter stopper exchénge (2) Results and Discussion

slippage’? Both these methods were found to be severely  synthesis by Templation and Self-AssemblyWe have
lacking in the efficiencies required to render them in any way demonstrated (Scheme 1) the feasibility of constructing the
pracncgl. Recent_ly, however, we discoverethe power_of_ [GO]—[G2] dynamic dendrimerda—c-Hg-3PF; very efficiently
dynamIC templa“ng procedures for the a“'but'quantltat|ve by Seven_component Self_assembly processes in One_pot pro-
construction (F|gure 1) of mechanlca”y interlocked dendrimers cedures which rely upon mixing 3 equiv of the dendritic
from generation zero [GO] to generation two [G2] in one pot djaldehydesla—c and 3 equiv of the diaming with 1 equiv
using imine bond-forming reactions activated BCH:NH;"™-  of the trisammonium ion cor8-Hs-3PF; (total concentration
CH,— centers. Furthermore, successful postsynthetic modifica- — 35 mM) acting as a triple templaté The driving force for
tions Of the dynamic mechanllcally interlocked dendrimers to thjs outcome is partly entropic since it represents the generation
fix the imine bonds by reduction were also shown to proceed of the maximum number of discrete molecules commensurate
more or less quantitatively. The rapid and high-yielding forma- ith the operation of the principle of maximal site occupatfty,
tion of mechanically interlocked dendrimers, in which the je  the enthalpic component that gives the reaction an op-
components can be mixed and matched according to need, offergyortunity to seek out its thermodynamically most stable state.
considerable potential for the preparation of dendrimers with The molecular recognition associated with triple templation
potential application$? In this article, the one-pot, highly  comes from the excellent mafér8involving [N+ —H---0] and
efficient template-directed self-assembly of the [G[}3] [N*—H---N] hydrogen bonds and [EH---O] and [C—H-+*N]
dynamic dendrimers with mechanically interlocked components, jnteractions, augmented by some aromatie-w stacking
interactions, that result from encircling the three dialkylammo-
* Corresponding author. Telephone:+1)-310-206-7078. Fax: 41)- nium (_CHZNH2+.CH2_) centers with t.h.ree' [24]crown-8-like
310-206-5621. E-mail: stoddart@chem.ucla.edu. macrocycles. While the [GB][G3] dendritic dialdehyde$a—d
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Scheme 1. Seven-Component Self-Assemblies in One Pot Procedures of the [§@3] Dynamic Dendrimers 4a—d-H3z-3PFs

O[Gn] OMe
g MeO
HoN%. 3 PFg”
1a-d
+ + O, H,  OMe 4 O
(®—~®—"~®) o (e

r® @ et f@k -, f@m

'\,OJ +NH2
2 Meo@{ 3-H,*3PF
OMe
OMe ) [G1] c) [G2]
MeO 1 MeNO, or MeCN
ARS
0\O™y h ;@}(
&N\% olen ach 0o &
JON R
®® @D, *@ @ 3 ,@*
i:n—'+\7r<:} 0
° VT, 5"
3 PFg 9—@—‘ “@‘é

( 0 d) [G3]

NHji
4a-d-Ha- 3PFg
@é N 0[Gn]

Scheme 2. Synthesis of the [GB][G3] Dendritic Dialdehydes la—d
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were synthesized (Scheme 2) from their corresponding bro- of reaction in CBNO, and CIXCN is believed to lie in the
mides!® the diamine2®2 and the trisammonium ion cofeHs- difference in polarities and in the fact that the®molecules,
3PR* were prepared using literature procedurested- produced during the reaction of an aldehyde group with an
Butylbenzyl bromide6a ([GO]-Br) is commercially available, amine function, are expelled immediately from the dendritic
while the bromides6b ([G1]-Br) and 6c ([G2]-Br) were core in CYNO, solution, wherein KO is partially immiscible,
synthesized using literature procedut2$he [G3]-Br6d was whereas they are miscible in the LN solution. Clearly, the
prepared from the known [G3]-C®le.® Subsequently, alkyl-  thermodynamic process does work more efficiently in dendritic
ation of 4-hydroxypyridine diestes?® with the [Gn]-Br6a—d core in CBNO; and so this solvent is the better one to use for
in DMF in the presence of GEO; afforded the [Gn]-dendritic this kind of condensation. Even although the molecular weight
diesters7a—d in 62—89% yield. Furthermore, reduction of of the resulting [G3]-dynamic dendrimdd-Hs-3PF; exceeds
7a—d with NaBH, in MeOH/THF gave the [Gn]-dendritic diols 8800 Da, we can still witness the successful preparation of this

8a—d in 75—97% yield. Finally, the dendritic diolBa—d were dendrimer employing the one pot, self-assembly procedure in
oxidized to the desired [Gn]-dendritic dialdehydes-d in 41— CD3NO,/CDCl; (2:1, 35 mM).
50% vyield with SeQ@ in 1,4-dioxane. Characterization. High resolution electrospray ionization

When either CENO, or CD;CN was used as solvent, the mass spectrometry (HRESI-MS) proved to be a particularly
self-assembly and templation processes proceed well in theuseful technique for the characterization (Table 1) of the {&0]
concentration range between 35 and 140 mM. By way of an [G3] dynamic dendrimerda—d-Hz-3PFs in relation to both their
example, Figure 2 shows the partiel NMR spectra (500 MHz, purities and percentage yields. The errors between the calculated
298 K) of the [G2]-dynamic dendrimefc-Hs-3PF; obtained and experimental values are less than 0.01%. Moreover, the
20 min after the mixing of the appropriate components. For the observed isotopic distributions are consistent with the calculated
formation of 4c-Hz*3PFRs conducted in CBNO,, it takes less values. The HRESI-MS of the [G3]-dynamic dendrimetd-
than 15 min (total concentration 35 mM) for the reaction to H3-3PFK; reveals (Figure 3) a high-intensity signal mtz =
come to equilibrium, while in CECN, it takes just over 20 min ~ 2798.4908, corresponding to the ion mass 4if-Ifi3]3"—i.e.,
(total concentratior= 35 mM), as indicated by the simplification  the loss of all three RF counterions from the tricationic salt.
of the resonances @t8.0—8.2 ppm (Figure 2b) for the imine Although the synthetic protocol described in this paper
protons. The reason for this difference in the rates and extentsrepresents a straightforward way of assembling mechanically
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Figure 2. H NMR spectra (500 MHz, 298 K, 35 mM) of the dynamic [G2]-dendrireiH;-3PF after 20 min of mixing of the appropriate
components in (a) CINO, and (b) CRCN (x = solvent residue).
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Figure 3. HR—ESI-MS analysis of the dynamic [G3]-dendriméd-Hs;-3PF.

Table 1. ES-MS Data of the Dynamic [GO}-[G3] Dendrimers able to reduce all six imine bonds in an efficient manner.

structure molecular formula caled/z foundm/z Fortunately, we discovered recertli# that BH;THF is an
[4a-Ha3+ CaogH1aN120283+ 919.4646 919.4623 effective reducing agent for these particular imine bonds and
[4b-Hg]3* CooH24dN 1,053+ 1187.6109 1187.6109 so we experimented with it to discover that it is an excellent
[4c-Hs]3* CaaHzedN12042" 1723.9036 1723.9803 reducing agent for the dynamic dendrimers in question, giving
[4d-Hg]3* CsagHeoN 120663+ 2796.4883 2796.5769

high yields of the expected products without jeopardizing the
interlocked dendrimers from easily accessible starting materials, integrities of the dendrimers (Scheme 3). Thus, when the fixing
the dendrimers are dynamic and highly susceptible to break of the [GO}-[G2] dynamic dendrimersia—c-Hz-3PFs was
down because of the propensity to hydrolytic cleavage of their carried out using BEtTHF (two equiv per imine bond),
numerous imine bonds. Hence, it is imperative that we have afollowed by the treatment with NaOHA® (2 M), complete
means of removing entirely this dynamic character by being reduction of all the imine bonds to their corresponding amino
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Scheme 3. Fixing of the Dynamic [G0}[G3] Dendrimers 4a-d-
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functions was achieved, affording the kinetically stable neutral
[G0]—[G2] dendrimerQa—c after onlyy 6 h without any need
for further purification by chromatography. The remarkable
efficiency of this fixing procedure was confirmed by bdth
NMR spectroscopy and ESMS on the crude products from
the reductions. We discovered, however, that the efficiency of
this fixing procedure has its limitations. In the case of the
dynamic [G3]-dendrime#d-H3-3PFs, the matrix-assisted laser
desorption/ionization-time-of-flight-mass spectrometry (MAEDI
TOF—MS) revealed (Figure 4) that the attempted reduction did
not proceed to completion to give the fully reduced neutral
dendrimer9d: instead, the reaction produced a mixture of
compounds, includingd plus degraded neutral dendrimers with
only two and one dendrons linked noncovalently to the trivalent
core in 3, 32, and 100% relative intensities, respectively, from
the MS spectrum. The reason for this dramatic drop in the
efficiency of the fixing procedure to obtain neutral [G3]
dendrimer9d is presumably associated with the increased steric

hindrance imposed by the larger [G3] dendrons on the trivalent

core, diminishing the accessibility of the imine bonds to the
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Figure 4. MALDI —TOF-MS of the mixture after the fixation/

reduction of dynamic [G3]-dendrime#dd-H3-3PFs, indicating the
formation of a mixture of degraded [G3]-dendrimers.
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reducing agent so that a lot of them remain intact. As a
consequence, work-up with the excess of aqeebi NaOH
solution results in the hydrolysis of the remaining imine bonds,
leading to the detachment of a number of the dendrons.

Formation of Dynamic Combinatorial Libraries. On
account of the reversibility of the imine bond formation, we
have examined the consequences of mixing dynamic dendrimers
of different generations in one pot to obtain three dynamic
combinatorial libraries of mechanically interlocked dendrimer
via competitive self-assembly. To begin with, after mixing the
equimolar amount of the preformed dynamic [GO] and [G2]
dendrimersda-H3-3PFs and 4c-Hs-3PF (MeCN, 298 K, total
concentrationr= 70 mM) in the presence of catalytic amount
of HPFs solution for 12 h, the constitution of the dynamic library
formed was characterized by ESVIS?! Somewhat to our
surprise, the mass spectrum of the dynamic mixture (Figure 5)
shows strong and sharp signals. The signalavat= 919.8
and 1725.5 Da correspond to the dynamic [GO]-dendridzer
H3-3PFK and [G2] dendrimerdc-Hs-3PFs;, respectively. The
signals atm/z = 1188.5 and 1456.8 Da represent the newly
formed, mixed-dendron dynamic dendrimers with [GO]/[GO]/
[G2] and [GO)/[G2])/[G2] dendrons at their peripheries. The
relative intensities of the signal are summarized in Figure 6a.
Moreover, under the thermodynamic, dendron-exchanging pro-
cess, no other cyclic or linear oligomers/polymers were detected
by ESHMS. The dendron exchange process undoubtedly
involves the water molecules in the acidic condition present in
the preformed dynamic [GO] and [G2] dendrime#s-H3:3PF;
and4c-Hz-3PFg), responsible for the forming and breaking of
the dynamic imine bonds.

The second dendritic dynamic combinatorial library was
formed by mixing the diamin (3 equiv), the triammonium
core3-H3-3PFK (1 equiv) and 3 equiv each of the [GO]-, [G1]-
and [G2]-dendritic dialdehyd&a—d in one-pot (MeNG, 298
K, total concentration= 65 mM) in order to give 10 different
dynamic dendrimers. In this case, the dendritic dialdehydes are
in excess relative to the diamirZeand the triammonium core
3-H3'3PFK. The ESI-MS results (Figure 6b) revealed the absence
of the [G2]/[G2]/[G2] @c-H3-3PK) dynamic dendrimer in the
mixture. Moreover, the MS signal of [GO]/[G0]/[G2] dynamic
dendrimer is overlapped with the signal of [G1])/[G1]/[G4].
On the other hand, the third dendritic dynamic combinatorial
library was formed by mixing equimolar amount of the
preformed [GO]-, [G1]-, [G2]- and [G3]-dynamic dendrimers
4a—d-Hs-3PFs together in one pot (2:1 MeCN/CGBI,, 298 K,
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Figure 5. ESI-MS result of the 1:1 mixture of dynamic [GO]-dendrimer 43Pk and dynamic [G2]-dendrimer 4c3HBPFs, indicating the
newly formed, mixed-dendron dynamic dendrimers in MeCN.
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Figure 6. ESI-MS results of dendritic dynamic combinatorial library formed by mixing (a) preformed [GO]- [G2]-dynamic dendrifeelrs:(
3PR and 4c-Hz3PR), (b) 3 equiv of2, 1 equiv of 3-H3*3PFK;, and 3 equiv each of [GO][G2] dendritic dialdehydela—c and (c) preformed
[GO]—[G3] dynamic dendrimerda—d-Hz-3PFs in one pot (the [GX]/[GX]/[GX]-type dynamic dendrimers are shown in blue; the [GX]/[GX]/[Gy]-
type dynamic dendrimers are shown in red; and the [GX]/[Gy]/[Gz]-type dynamic dendrimers are shown in purple).
total concentratior= 70 mM) in the presence of catalytic [G2]/[G3] and [G1])/[G2])/[G3] dynamic dendrimers) is (are)
amount of HPE solution for 2 days. The resulting solution was amplified in the competitive equilibrium mixture. For the second
subjected to ESI-MS analysis (Figure 6¢). One should expect dendritic dynamic combinatorial library, the statistical effect is
that the mixing of the four dynamic dendrimers should give dominant. However, other effects instead of the statistical effect
rise into 20 different dynamic dendrimers within three categories should also be accounted to explain the observed relative MS
— [GXJ/[GX]/[GX]-, [GXV/[GX]/[Gy]-and [GX]/[Gy]/[Gz]-type intensities in the dynamic libraries. First, the steric (backfolding)
dendrimers, via the dendron exchanging process. However, theeffect of the dendrons with increasing steric bulk should inhibit
ESI-MS results revealed that the [GO]/[GO]/[G@afH3-3PFs) the formation of self-assembling dynamic dendrimers, which
and [G3]/[G3]/[G3] éd-H3-3PFs) dynamic dendrimers are not means that the dynamic dendrimers having higher molecular
detected. The MS signals of [GO])/[GO0]/[G2], [GO)/[GO]/[G3] weights/dendron generations (e.g., [G3]/[G3]/[G3] dendrimer)
and [G1]/[G1]/[G3] dynamic dendrimers are overlapped with are less stable, comparatively, in the competitive mixture. The
the signals of [G1]/[G1]/[G1], [G1]/[G2)/[G2] and [G2]/[G2])/  second effect is the hydrophobicity (or polarity) in the dendritic
[G2] dynamic dendrimers, respectiveR. environment. For dynamic dendrimers having lower dendron
Statistically, the ratio of [GX]/[GX]/[GX]:[GXJ/[GX]/[GY]:[GX]/ generations, the permeability of water molecules from the
[Gy)/[Gz] dynamic dendrimers in the mixture should be 1:3:6 periphery to the core to hydrolyze the imine bonds, is enhanced
despite other structural or electronic effects. Comparatively, a because of their low hydrophobicity (or high polarity). The
general trend as indicated by the relative MS intensities from stabilities of low molecular weight/generation dynamic den-
the three dendritic dynamic combinatorial libraries (Figure 6) drimers (e.g., [GO]/[GO0]/[GO] dendrimer) decrease comparatively
can be observed: In a dynamic library, the [GX]/[Gy]/Gz]-type in the competitive mixture. For the first dynamic library (Figure
dynamic dendrimer(s) ([GO)/[G1)/[G2], [GO)/[G1)/[G3], [GO)  6a), the [GO]/[G2])/[G2] dynamic dendrimer was amplified while
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for the second dynamic library, the [GO0]/[G1]/[G2] dynamic performed on silica gel sheet 6&f(Merck). Column chromatog-
dendrimer was amplified (Figure 6b). Fot the third dynamic raphy was performed on silica gel 60F (Merck 9385, 0-08M63
libraries, statistically, the [GO)/[G1)/[G2], [GO)/[G1)/[G3], [GO)) ~ mm). All NMR spectra were recorded on a Bruker Advance 500
[G2]/[G3] and [G1]/[G2)/[G3] dynamic dendrimers should have (*H at 500 MHz and'*C at 126 MHz) spectrometer and CRCI
the same relative intensity. However, for these four specific as used as the solvent unless otherwise stated. Chemical shifts
[GX]/[GY)[Gz]-type dynamic dendrimers, the MS intensity are reported in parts per million (ppm) downfield from the signal

: . . . for Me,Si used as the internal standard. ESI mass spectra were
increases as the size of the dendrimer increase (the [G1]/[G2)/\ecorded either on an lonSpec Fourier transform mass spectrometer

[G3] dynamic dendrimer has the highest MS intensity). There- o 5 G ProSpec triple focusing mass spectrometer with MeCN as
fore, in this case, the hydrophobic effect (or polarity) plays a the mobile phase. High-resolution MALDI mass spectra were
more important role than the steric effect to govern the relative recorded on an lonSpec Fourier transform mass spectrometer with
stabilities of dynamic dendrimers in the competitive mixture. a-cyano-4-hydroxycinnamic acid as the calibration matrix. The
Additionally, this conclusion can also be supported by the reported molecular massnz) values are for the most abundant
unexpected drop in relative MS intensities of the dynamic MOnoIsotopic masses.

dendrimers bearing [GO]-dendron(s) in all three dynamic librar-  [G3]-Dendritic Bromide 6d. LiAIH 4 (0.12 g, 3.1 mmol) was
ies. added portionwise to the solution of [G3]-@@e!°® (4.3 g, 2.1

. . mmol) in THF (20 mL) at 0°C. The slurry was stirred fo2 h at
Generally, this protocol offers the mix and match of dendrons 55 oc) and sutgsequer)nly quenched by ﬁropwise addition .67 H

with different generations to a central tritopic ammonium core (1 mL) at 0°C and then wh 1 M HCI (30 mL). The resulting

to afford new types of dendrimers, which cannot be obtained mixture was extracted with EtOAc (2 20 mL). The combined

at all by conventional synthetic methods, or if they can, the extracts were washed with brine, dried (Mg$@nd filtered. The

task will be too demanding on time and resources. For a small collected filtrate was evaporated to dryness under reduced pressure.
dendritic dynamic library, eventually, the dynamic dendrimers The residue was then redissolved in THF (15 mL), followed by
with vastly different in molecular weights formed in the library ~ the successive addition of CB{1.0 g, 3.2 mmol) and PRIf1.1 g,

can be reduced to their corresponding kinetically stable den-4-2 mmol) at 25°C. After stirring for 2 h, anhydrous ED (10
drimers by borane reductions and can be further separated and"-) Was added to the mixture. Then, the mixture was filtered

isolated by preparative el permeation chromatoaraphic meth- hrough a short pad of Celite. The collected filtrate was concentrated
ods y prep getp grap under reduced pressure, and the residue was purified by column

chromatography (silica gel, eluent: hexanes gradient to hexane/
. EtOAc = 5:1) to afford the bromidé&d (3.3 g, 75% yield) as a
Conclusion colorless glassy solidH NMR: 6 = 1.31 (s, 72 H), 4.37 (s, 2 H),

The utility of dynamic covalent chemistry in the thermody- 4-96 (S, 28 H), 6.586.70 (m, 21 H), 7.34 (d) = 8.3 Hz, 16 H),

: : : . 7.39 (d,J= 8.3 Hz, 16 H).:*C NMR: ¢ = 31.3, 33.7, 34.6, 69.9,
namically controlled, modular synthesis of a series of mechani 70.0, 1015, 102.2. 106.2. 108.1, 125.5, 127.5, 133.6, 138.9, 139.7,

cally interlocked dendrimersf from ge_neration_ zero to three has 151.06, 159.9, 161.2. MS (HRESI): calcd for GasHisgBrOu miz
been assessed. Starting with the simple mixing of precursor _ 2104.0678; foundn'z = 2104.0673 [(M+ H)*, 100%].
components, this approach has been demonstrated to be an General Procedure for [GO}—[G3] Dendritic Diesters 7a—d.
effective, high vyielding self-assembly process. The seven- A mixture of the 4-hydroxypyridine derivative? (1.0 equiv), [Gi-
component self-assembly proceeds well in nitromethane andBr 6a—d (1.1 equiv) and G£0O; (1.5 equiv) in DMF (2 mL/mM)
acetonitrile. Postsynthetic fixing (by imine reduction) can also was stirred for 2 h at 68C. The reaction mixture was then quenched
be achieved for all generation zero to generation two dynamic with H20, and extracted twice with EtOAc. The organic phase
dendrimers, affording the corresponding kinetically stable extracts were combined and washed with brine, dried (M3SO
interlocked dendrimers in high yields without any further and filtered. The filtrate was evaporated under reduced pressure,

urification steps. However, on account of the steric hindrance nd the residue was purified by column chromatography on silica
gssociated Witﬁ the [G3] dendron, the attempted reduction of gel with hexane/EtOAc (2:1 gradient to 3:2) as the eluent to afford

. . ; . the [Gn]-dendritic diester¥a—d.
the [G3]-dynamic dendrimer yields a mixture of degraded [GO]-Dendritic Diester 7a. Starting from compound (4.0 g,

dendrim_ers. Moreover, dynamic combinatorial Iibraries_ _of 19 mmol), [GO]-Br6a (90%, 4.7 mL, 23 mmol), and GEO; (12.4
mechanically interlocked dendrimers can be created by mixing ¢ 38 mmol) in DMF (70 mL), the diestéfa (6.0 g, 89% yield)
appropriate amounts of the preformed dynamic dendrimers or was obtained as a white solid. Mp: 92.85.6°C.H NMR: 6 =

their components. The mixed-dendron dynamic dendrimers 1.33 (s, 9 H), 4.01 (s, 6 H), 5.19 (s, 2 H), 7.37 {c= 8.3 Hz, 2
present in the libraries would not be easy to obtain by H), 7.44 (d,J= 8.3 Hz, 2 H), 7.89 (s, 2 H}3C NMR: 6 = 31.3,
conventional synthesis. In principle, dendrons bearing different 34.7, 53.3, 70.8, 114.8, 125.8, 127.7, 131.6, 149.8, 152.0, 165.2,
functional moieties, different generations can be mixed, matched, 166.8. MS (HR-MALDI): calcd for CooH23NOsNam'z= 380.1474;

and self-assembled into novel functional dendritic compounds found m/z = 380.1456 [(M+ Na)", 100%].

; ; . [G1]-Dendritic Diester 7b. Starting from compouné (1.0 g,
by an approach that is both rapid and efficient. 4.7 mimol), [G1]-Bréb (2.8 g. 5.7 mmol). and GEO; (2.1 9, 6.6

: ; mmol) in DMF (25 mL), the dieste?b (2.0 g, 68% yield) was
Experimental Section obtained as a white solid. Mp: 139:842.6°C. 'H NMR: 6 =
General Methods. Lithium aluminum hydride (95%), tetrabro-  1.33 (s, 18 H), 4.01 (s, 6 H), 5.00 (s, 4 H), 5.16 (s, 2 H), 6.62 (t,
momethane (99%), triphenylphosphine (99%), cesium carbonateJ = 2.8 Hz, 1 H), 6.67 (dJ = 2.8 Hz, 2 H), 7.36 (dJ = 8.3 Hz,
(99.95%), sodium borohydride (99%), hydrogen hexafluorophos- 4 H), 7.42 (d,J = 8.3 Hz, 4 H), 7.89 (s, 2 H)}*C NMR: ¢ =
phate (60 wt % in water)N,N-dimethylformamide (DMF, anhy- 31.3,34.6,53.2,70.1, 70.6, 102.0, 106.4, 114.8, 125.6, 127.5, 133.5,
drous, 99.8%), methanol (anhydrous, 99.8%), tetrahydrofuran (THF, 136.8, 149.8, 151.2, 160.4, 165.1, 166.6. MS (HRALDI): calcd
anhydrous 99.9%), nitromethaned5%), acetonitrile (anhydrous,  for CzgHaaNO;Na m/z = 648.2937; foundn/z = 648.2902 [(M+
99.8%), and boraneTHF complex solution (1.8 M in THF) were ~ Na)*, 100%].
purchased from Aldrich and used without further purification. [G2]-Dendritic Diester 7c. Starting from compoun8 (0.17 g,
Deuterated nitromethane (99% D) and acetonitrile (99.8% D) were 0.81 mmol), [G2]-Br6c (1.0 g, 0.97 mmol), and GEO; (0.53 g,
purchased from Cambridge Isotope Laboratory and dried with 1.6 mmol) in DMF (10 mL), the diestéefc (0.6 g, 64% vyield) was
molecular sieves (4 A) prior to use. All reactions were carried out obtained as a colorless glassy solid.NMR: ¢ = 1.33 (s, 36 H),
under an argon atmosphere. Thin-layer chromatography was4.00 (s, 6 H), 4.99 (s, 12 H), 5.16 (s, 2 H), 6.59Jt 2.8 Hz, 2
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H), 6.60 (t,J = 2.8 Hz, 1 H), 6.63 (dJ = 2.8 Hz, 2 H), 6.68 (d, at 100°C. The reaction mixture was cooled to 26 and then
J=2.8Hz, 4 H),7.35(dJ=8.3Hz, 8H), 7.41 (dJ = 8.3 Hz, quenched with kO, followed by the extraction with EtOAc twice.

8 H), 7.89 (s, 2 H)13C NMR: 6 = 31.2, 34.5, 53.2, 69.9, 70.0, The organic phase extracts were combined and washed with brine,
70.5,101.4, 102.0, 106.2, 106.4, 114.7, 125.4, 127.5, 133.6, 136.8,dried (MgSQ), and filtered. The filtrate was evaporated under

149.8, 151.0, 160.18, 160.21, 165.0, 166.5. MS {HALDI): reduced pressure, and the residue was purified by column chro-
calcd for G4HgaNO;;Nanvz= 1184.5864; foundn/z = 1184.5885 matography on silica gel with hexane/EtOAc (4:1) as the eluent to
[(M + Na)*, 100%]. afford the [Gn]-dendritic dialdehydeda—d.

[G3]-Dendritic Diester 7d. Starting from compoun8 (0.14 g, [GO]-Dendritic Dialdehyde la. Starting from compound@a

0.67 mmol), [G3]-Bréd (1.5 g, 0.74 mmol), and GEO; (0.43 g, (0.15 g, 0.50 mmol) and Se@0.33 g, 3.0 mmol) in 1,4-dioxane
1.3 mmol) in DMF (8 mL), the diesterd (0.92 g, 62% yield) was (3 mL), the dialdehydda (61 mg, 41% vyield) was obtained as a
obtained as a colorless glassy solid.NMR: 6 = 1.33 (s, 72 H), white solid. Mp: 73.3-75.2°C;H NMR (CDsCN): 6 = 1.35 (s,

4.00 (s, 6 H), 5.01 (s, 28 H), 5.13 (s, 2 H), 65572 (m, 21 H), 9 H),5.28 (s, 2 H), 7.42 (d] = 8.3 Hz, 2 H), 7.50 (dJ = 8.3 Hz,

7.36 (d,J = 8.3 Hz, 16 H), 7.41 (d) = 8.3 Hz, 16 H), 7.89 (s, 2 2 H), 7.72 (s, 2 H), 10.06 (s, 2 H}3C NMR (CDsCN): 6 = 30.4,

H). 3C NMR: 6 = 31.3, 34.5,53.2,69.9, 70.0, 101.4, 101.5, 101.9, 34.1, 70.6, 111.5, 125.5, 127.8, 132.3, 151.6, 154.8, 166.9, 192.3.
106.2, 106.3, 106.5, 114.7, 125.4, 127.5, 133.6, 138.9, 139.0, 149.8 MS (HR—ESI): calcd for GgH10NO3 m/z = 297.1365; foundn/z

151.0, 160.0, 160.2, 165.0, 166.5. MS (HRIALDI): calcd for = 297.1365 [M, 100%].

CraH16NO1gNa m/z = 2257.1717; foundn'z = 2257.1708 [(M [G1]-Dendritic Dialdehyde 1b. Starting from compound@b

+ Na)*, 100%]. (0.50 g, 0.88 mmol) and Se0.59 g, 5.3 mmol) in 1,4-dioxane
General Procedure for the [GO}—[G3] Dendritic Diols 8a—d. (20 mL), the dialdehydédb (0.20 g, 40% yield) was obtained as a

A mixture of the [G]-dendritic diesters7a—d (1.0 equiv) and white solid. Mp: 139.4-141.2°C.*H NMR (CD3CN): ¢ = 1.34
NaBH, (4.0 equiv) in MeOH/THF (1:2 v/v) (2 mL/mM) was stirred (s, 18 H), 5.07 (s, 4 H), 5.27 (s, 2 H), 6.61 Jt= 2.8 Hz, 1 H),
for 12 h at 0°C. The reaction mixture was then quenched with 6.67 (d,J = 2.8 Hz, 2 H), 7.38 (dJ = 8.3 Hz, 4 H), 7.46 (dJ =
H,O at 0°C and extracted twice with EtOAc. The organic phase 8.3 Hz, 4 H), 7.73 (s, 2 H), 10.08 (s, 2 H}C NMR (CDCk): ¢
extracts were combined and washed with brine, dried (M§SO = 31.2, 34.5,70.0, 70.7, 101.9, 106.2, 111.7, 125.5, 127.4, 133.3,
and filtered. The filtrate was evaporated under reduced pressure,136.6, 151.1, 154.7, 160.4, 166.5, 192.1. MS (HRALDI): calcd
and the residue was purified by column chromatography on silica for C3gHzgNOsNa m/z = 588.2726; foundn/z = 588.2730 [(M+
gel with EtOAc as the eluent to afford thef{sdendritic diols8a— Na)t, 100%].
d. [G2]-Dendritic Dialdehyde 1c. Starting from compounéc (0.35
[GO]-Dendritic Diol 8a. Starting from compounda (6.0 g, 17 g, 0.32 mmol) and Se£(0.21 g, 1.9 mmol) in 1,4-dioxane (15
mmol) and NaBH (2.6 g, 67 mmol) in MeOH/THF (150 mL), the  mL), the dialdehydelc (0.15 g, 43% yield) was obtained as a
diol 8a(4.9 g, 97% yield) was obtained as a white solid. Mp: 89.2  colorless glassy solitH NMR (CD;CN): 6 = 1.28 (s, 36 H), 4.96
91.4°C.H NMR: 6 = 1.33 (s, 9 H), 2.66-3.10 (bs, 2 H), 4.70 (s, 12 H), 5.18 (s, 2 H), 6.48 (3,= 2.8 Hz, 2 H), 6.54 (t) = 2.8
(s, 4 H), 5.08 (s, 2 H), 6.79 (s, 2 H), 7.34 @= 8.3 Hz, 2 H), Hz, 1 H), 6.61 (dJ = 2.8 Hz, 2 H), 6.65 (d,) = 2.8 Hz, 4 H),
7.43 (d,J = 8.3 Hz, 2 H).'3C NMR: 6 = 31.2, 34,5, 64.3,69.8, 7.30 (d,J =8.3 Hz, 8 H), 7.39 (dJ = 8.3 Hz, 8 H), 7.63 (s, 2 H),
105.9, 125.6, 127.4, 132.3, 151.5, 160.7, 166.3. MS {HR 9.98 (s, 2 H).13C NMR (CD:CN): 6 = 31.2, 34.5, 69.9, 70.0,
MALDI): calcd for C;gH2sNO3Na m/'z = 324.1576; foundn/z = 70.6, 101.4, 102.0, 106.1, 106.3, 111.7, 125.4, 127.5, 133.5, 136.7,
324.1565 [(M+ Na)t, 100%)]. 138.8, 151.0, 154.7, 160.2, 166.5, 192.1. MS (HWALDI): calcd
[G1]-Dendritic Diol 8b. Starting from compoundb (1.8 g, 2.9 for C7oH7dNOgNa mvVz = 1124.5653; foundwz = 1124.5551 [(M
mmol) and NaBH (0.44 g, 12 mmol) in MeOH/THF (30 mL), the  + Na)*, 100%)].
diol 8b (1.6 g, 98% yield) was obtained as a white solid. Mp: [G3]-Dendritic Dialdehyde 1d. Starting from compoundd
123.6-126.2°C.'H NMR: ¢ = 1.33 (s, 18 H), 3.263.60 (bs, 2 (0.80 g, 0.37 mmol) and Se0.25 g, 2.2 mmol) in 1,4-dioxane
H), 4.69 (s, 4 H), 4.99 (s, 4 H), 5.05 (s, 2 H), 6.61Jt 2.8 Hz, (10 mL), the dialdehydéd (0.40 g, 50% yield) was obtained as a
1H), 6.64 (dJ=2.8Hz, 2 H),6.78 (s, 2 H), 7.36 (d,= 8.3 Hz, colorless glassy solidH NMR: 6 = 1.31 (s, 72 H), 4.97 (s, 28
4 H), 7.41 (d,J = 8.3 Hz, 4 H).13C NMR: ¢ = 31.2, 34.5, 64.3, H), 5.11 (s, 2 H), 6.546.70 (m, 21 H), 7.34 (dJ = 8.3 Hz, 16
69.8, 69.9, 101.5, 105.8, 106.1, 125.5, 127.5, 133.4, 137.7, 151.1,H), 7.39 (d,J = 8.3 Hz, 16 H), 7.65 (s, 2 H), 10.01 (s, 2 H}C
160.3, 166.1. MS (HRMALDI): calcd for CzeHsaNOsNa m/z = NMR: 6 =31.2, 34.5,69.7, 69.9, 70.0, 101.3, 101.7, 105.8, 106.2,
592.3039; foundn/z = 592.3014 [(M+ Na)*, 100%)]. 125.4,125.5,127.5, 133.5, 138.9, 151.0, 160.0, 160.1, 160.2, 166.3,
[G2]-Dendritic Diol 8c. Starting from compoundc (0.6 g, 0.52 191.9. MS (HR-MALDI): calcd for CisHi1sNOi7/Na miz =
mmol) and NaBH (79 mg, 2.1 mmol) in MeOH/THF (15 mL), 2197.1500; foundn/z = 2197.1449 [(M+ Na)t, 100%].
the diol8c (0.51 g, 88% yield) was obtained as a colorless glassy  General Procedure for the Dynamic [GO}—[G3] Dendrimers
solid. IH NMR (OH signal not observed)s = 1.33 (s, 36 H), 4a—d-H3-3PFs. The [Gn]-dendritic dialdehydeda—d (3.0 equiv),
4.69 (s, 4 H), 4.99 (s, 12 H), 5.06 (s, 2 H), 6:58.60 (m, 3 H), the diamine2 (3.0 equiv) and the trisammonium s&@tHs-3PF;
6.62 (d,J= 2.8 Hz, 2 H), 6.68 (dJ = 2.8 Hz, 4 H), 6.77 (s, 2 H), (1.0 equiv) were mixed together in either NID, (total concentra-
7.35 (d,J = 8.3 Hz, 8 H), 7.41 (dJ = 8.3 Hz, 8 H).13C NMR: tion = 35 mM) or CD;CN (total concentratios= 35 mM) at 25°C
0=31.2,345,64.1,69.9, 70.0, 101.3, 101.7, 105.8, 106.2, 125.5, for 20 min. Subsequently, the excess solvent was removed under
127.5, 133.5, 138.9, 151.0, 160.1, 160.2, 166.3. MS {HR reduced pressure to give therjldendrimersda—d-H;-3PF.
MALDI): calcd for C;,HgsNOgNam/z = 1128.5966; foundan/z = Dynamic [GO] Dendrimer 4a-H3-3PFs. Starting from the [GO]-
1128.5980 [(M+ Na)", 100%]. dendritic dialdehydéla (10 mg, 0.035 mmol), the diamiriz (13
[G3]-Dendritic Diol 8d. Starting from compoundd (1.1 g, 0.49 mg, 0.035 mmol), and the trisammonium s&iH;-3PF; (15 mg,
mmol) and NaBH (74 mg, 2.0 mmol) in MeOH/THF (10 mL), 0.012 mmol) in MeNQ@ (1.0 mL), the dendrimeda-H3-3PF; (39
the diol 8d (0.8 g, 75% vyield) was obtained as a colorless glassy mg, quant.) was obtained as a yellowish glassy sdit NMR
solid. IH NMR (OH signal not observed)s = 1.32 (s, 72 H), (CD3NOy): 0 = 1.23 (s, 27 H), 3.38 (s, 18 H), 3.61 (bs, 12 H),
4.66 (s, 4 H), 4.97 (s, 28 H), 5.01 (s, 2 H), 6538375 (m, 23 H), 3.71 (bs, 12 H), 4.084.15 (m, 18 H), 4.60 (bs, 6 H), 4.63 (bs, 6
7.34 (d,J = 8.3 Hz, 16 H), 7.39 (dJ = 8.3 Hz, 16 H).13C NMR: H), 4.81 (bs, 6 H), 4.87 (s, 6 H), 6.11 = 2.2 Hz, 3 H), 6.48 (d,
0 =231.2,345,64.2,69.7, 69.9, 70.0, 101.3, 101.7, 105.8, 106.2,J = 2.2 Hz, 6 H), 6.91 (dJ = 7.7 Hz, 6 H), 6.987.08 (m, 6 H),
125.4,125.5, 127.5, 133.5, 138.9, 151.0, 160.0, 160.1, 160.2, 166.37.18-7.20 (m, 6 H), 7.227.30 (m, 24 H), 7.357.40 (m, 6 H),
MS (HR—ESI): calcd for G4H164NO17 m'z = 2179.1994; found 7.47 (d,J = 8.1 Hz, 6 H), 7.52 (s, 3 H), 8.34 (s, 6 H), 10.07 (bs,

m/z = 2179.1931 [(M+ H)*, 100%). 6 H). MS (HR-ESI): calcd for GegH1sdN120,4" miz= 919.4646;
General Procedure for [GO—[G3] Dendritic Dialdehydes found m/z = 919.4633 [(M-3PE)3*, 100%].
la—d. A mixture of the [G1]-dendritic diols8a—d (1.0 equiv) and Dynamic [G1] Dendrimer 4b-H3-3PFs. Starting from the [G1]-

SeQ (6.0 equiv) in 1,4-dioxane (2 mL/mM) was stirred for 12 h  dendritic dialdehydelb (20 mg, 0.035 mmol), the diamiri& (13
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mg, 0.035 mmol), and the trisammonium s&dH3-3PF; (15 mg,
0.012 mmol) in MeNQ (1.0 mL), the dendrime#b-H3-3PF; (48
mg, quant.) was obtained as a yellowish glassy S6litlIMR (CDs-
NO,): 6 = 1.25 (s, 54 H), 3.36 (s, 18 H), 3.57 (bs, 12 H), 3.65
(bs, 12 H), 3.93-4.10 (m, 24 H), 4.55 (bs, 6 H), 4.74 (bs, 6 H),
4.83 (s, 6 H), 4.87 (s, 12 H), 6.10 (bs, 3 H), 6.45Jdx 2.3 Hz,
6 H), 6.53 (s, 3 H), 6.82 (d] = 7.8 Hz, 6 H), 6.99 (t) = 7.8 Hz,
6 H), 7.12 (s, 6 H), 7.157.50 (m, 54 H), 7.56 (s, 3 H), 8.23 (s, 6
H), 10.02 (bs, 6 H). MS (HRESI): calcd for GaoH249N12036%"
m/z = 1187.6109; foundn/'z = 1187.6109 [(M-3PE3*, 100%)].

Dynamic [G2] Dendrimer 4c-Hs-3PF;. Starting from the [G2]-
dendritic dialdehydelc (39 mg, 0.035 mmol), the diamir2 (13
mg, 0.035 mmol), and the trisammonium s2&dH;-3PF (15 mg,
0.012 mmol) in MeNQ@ (1.0 mL), the dendrime#c-Hs-3PF; (67
mg, quant.) was obtained as a yellowish glassy $6lilMR (CDs-
NOy): 6 =1.25 (s, 108 H), 3.363.35 (m, 18 H), 3.51 (] = 3.2
Hz, 12 H), 3.64 (dJ = 3.2 Hz, 12 H), 3.86:3.97 (m, 24 H), 4.46
(bs, 6 H), 4.69 (bs, 6 H), 4.76 (s, 6 H), 4.80 (s, 12 H), 4.91 (s, 24
H), 6.08 (bs, 3 H), 6.38 (d] = 2.1 Hz, 6 H), 6.45 (bs, 6 H), 6.50
(bs, 3 H), 6.53 (bs, 6 H), 6.60 (d,= 2.1 Hz, 12 H), 6.70 (dJ =
7.5 Hz, 6 H), 6.93 () = 7.5 Hz, 6 H), 7.00 (s, 6 H), 7.14 (d,=
8.4 Hz, 6 H), 7.26-7.45 (m, 66 H), 7.59 (s, 3 H), 8.09 (s, 6 H),
9.98 (bs, 6 H). MS (HRESI): calcd for GagHzedN120425" miz =
1723.9036; foundn/z = 1723.9803 [(M-3PE3", 100%].

Dynamic [G3] Dendrimer 4d-H3-3PFs. Starting from the [G3]-
dendritic dialdehydd.d (76 mg, 0.035 mmol), the diamiriz (13
mg, 0.035 mmol), and the trisammonium s&lH;-3PF; (15 mg,
0.012 mmol) in MeNGQ/CH.CI; (2:1, 1.0 mL), the dendrimetd-
H33PFK (0.10 g, quant.) was obtained as a yellowish glassy solid.
IH NMR (CDsNO,/CD,Cl, 3:1): 6 = 1.32 (s, 216 H), 3.35 (s, 18
H), 3.70-3.73 (m, 24 H), 3.90 (1) = 4.6 Hz, 12 H), 4.20 (tJ =
4.6 Hz, 12 H), 4.65 (bs, 6 H), 4.8(6.10 (m, 96 H), 6.10 (bs, 3
H), 6.40 (bs, 6 H), 6.566.70 (m, 63 H), 6.766.78 (m, 12 H),
6.82 (d,J=7.9Hz, 6 H), 6.88 (dJ= 7.9 Hz, 6 H), 7.08 (s, 6 H),
7.35-7.50 (m, 108 H), 7.54 (s, 3 H), 8.05 (s, 6 H), 9:910.12 (b,

6 H) MS (HR_ES|) calcd for G4d’|60d\1120663+ m/z= 2796.4883;
found m/z = 2796.5769 [(M— 3PR;)3t, 100%].

General Procedure for Neutral [GO}—[G2] Dendrimers
9a—c. A solution of BH*THF complex (1.8 M in THF) (12 equiv)
was added to a CDlO, or CD;CN solution of the [@]-dendrimers
4a—c-H3°3PFK at 25°C. After standing for 6 h, the reaction mixture
was quenched with NaOH solution (2 M) to a pH8 and extracted
twice with CHCE. The organic phase extracts were combined and
washed with brine, dried (MgSQand filtered. The filtrate was
evaporated under reduced pressure to give the neutma} [G
dendrimers9a—c.

Neutral [GO]-Dendrimer 9a. Starting from the dynamic [GO]-
dendrimerda-H3-3PF; (37 mg, 0.012 mmol), the dendrim@a (29
mg, 90% yield) was obtained as a colorless glassy stidMR:
0=1.32(s, 27 H), 1.761.85 (b, 3 H), 3.35 (s, 18 H), 3.53.90
(m, 42 H), 3.96-4.28 (m, 18 H), 4.49 (bs, 6 H), 4.60 (bs, 6 H),
4.97 (s, 12 H), 6.09 (§ = 7.2 Hz, 3 H), 6.38 (dJ = 7.2 Hz, 6 H),
6.59-6.72 (m, 24 H), 6.867.04 (m, 12 H), 7.357.44 (m, 21 H).
13C NMR: ¢ =31.2,34.5,55.2,62.7, 67.9, 69.8, 69.9, 70.6, 72.7,
106.3, 106.5, 110.0, 111.7,112.3,119.4, 121.1, 122.9, 125.4, 127.5
127.6, 129.1, 133.6, 146.0, 151.0, 160.0, 160.1, 160.2, 161.0. MS
(HR—MALDl) calcd for CiggH19gN12004 MVz = 2767.4637; found
m/z = 2767.4680 [M, 100%].

Neutral [G1]-Dendrimer 9b. Starting from the dynamic [G1]-
dendrimerdb-H3-3PF; (46 mg, 0.012 mmol), the dendrim@b (37
mg, 91% yield) was obtained as a colorless glassy stidNMR:

0 = 1.31 (s, 54 H), 1.651.72 (b, 3 H), 3.353.50 (m, 24 H),
3.54 (t,J = 5.2 Hz, 12 H), 3.65 (t) = 5.2 Hz, 12 H), 3.68-3.75

(m, 12 H), 3.79-3.85 (m, 18 H), 4.09 (bs, 12 H), 4.14 (bs, 6 H),
4.95 (bs, 6 H), 4.96 (s, 12 H), 6.20 (bs, 3 H), 68265 (m, 15

H), 6.84-6.90 (m, 6 H), 7.36-7.45 (m, 63 H).13C NMR: ¢ =
31.2, 34.5, 55.3, 62.8, 67.9, 69.9, 70.0, 70.6, 72.7, 101.6, 106.2,
106.3, 106.5, 110.0, 111.7,112.3,119.4, 121.1, 122.9, 125.4, 127.5
129.1, 133.6, 138.9, 146.1, 151.1, 160.1, 160.2, 161.0, 161.1. MS
(HR—MALDI): calcd for CyoHosdN12030 Mz = 3571.9031; found

m/z = 3572.0780 [M, 100%].
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Neutral [G2]-Dendrimer 9c. Starting from the dynamic [G2]-
dendrimer4c-Hz:3PKs (65 mg, 0.012 mmol), the dendrim@c (55
mg, 91% yield) was obtained as a colorless glassy sBtidiMR:
0 =131 (s, 108 H), 1.641.71 (b, 3 H), 3.46-3.60 (m, 24 H),
3.64-3.75 (m, 24 H), 3.793.90 (m, 24 H), 3.994.10 (bs, 30
H), 4.15 (bs, 18 H), 4.42 (bs, 6 H), 4.95 (s, 12 H), 6.15 (bs, 3 H),
6.50-6.65 (m, 33 H), 6.656.70 (m, 12 H), 6.746.88 (m, 6 H),
7.30-7.45 (m, 75 H)13C NMR: ¢ = 31.2, 34.5,55.2, 62.7, 67.9,
69.8,69.9, 70.0, 70.6, 72.7, 101.5, 106.2, 106.3, 106.5, 110.0, 111.7,
112.3,119.4,121.1, 122.9, 125.4, 127.5, 127.6, 129.1, 133.6, 138.9,
146.0, 151.0, 160.0, 160.1, 160.2, 160.9, 161.0. MS (HR
MALDI): calcd for CgzgH37gN1204, Mz = 5180.7812; founadnw/z
= 5181.0500 [M, 100%].
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Since the!lH NMR spectrum of the equilibrium mixture is very
complicated, we employed ESMS for the characterization of the
dynamic combinatorial library. Preliminary gel permeation chromato-
graphic (GPC) analysis (column, American Polymer Standard AM
GPC Gel (1) 500 A 1Qum, (2) linear 10um, and (3) linear 1Qum
columns in series; eluent, anhydrous tetrahydrofuran; temperature, 298
K; flow rate, 1.0 mL/min; detectors, Wyatt Optilab rEX differential
refractometer (wavelength 685 nm) and a Wyatt Tri-Star miniDAWN
three-angle light scattering detector (wavelergtl890 nm); sample
filtration, Millipore PTFE membrane filter (pore size 0.2 um);
calibration, polystyrene standards) was performed for the equilibrium
mixture. The chromatogram of the mixture revealed two signals with
the relative molecular weights correspondeddteHs-3PFs and 4¢-
Hs-3PFs, plus one broad signal having the relative molecular weight
betweenda-H3-3PFs and 4c-H3:3PFs, which attests to the presence
of the new, mixed-dendron [GO]/[GO)/[G2] and [GO0)/[G2]/[G2]
dendrimers. On the other hand, for the mixture of degraded dendrimers
after the reduction of [G3]-dynamic dendriméid-Hs-3PFs, the GPC
analysis revealed only one broad, overlapped signal (see Supporting
Information).

Other unknown signals from the dynamic combinatorial library were
observed by EStMS having relatively low intensities<{(15%).

MAQ061707U



