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M echanochemical click reaction asatool for making
car bohydrate-based triazole-linked self-assembling materials

(CTSAMYS)
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Abstract-Various glycosides in which glycosylated triazodésidues are anchored on to a central phenyl
ring have been prepared under green reaction ¢onsliby a solvent-free mechanochemical method.
Some of the glycosides exhibited the ability taxiogels when in contact with long chain hydrocarbons
e.g. hexane, heptane and octane, and this propadyphase-selective. Thus, from a mixture of hexane
water, the compounds preferably absorbed the all@rierm a gel. The gelation ability was found to
increase with an increasing number of substituentshe phenyl ring but only up to tetra-substitntio
The hexa-substituted phenyl derivative did not bvielthe hydrocarbon solvents investigated. The
spontaneous self-assembling properties of thesepaonus in hexane have been investigated by
transmission electron microscopy (TEM). Moleculaodelling was used to optimize the structural
geometry of these carbohydrate-based triazoledinkelf-assembling materials (CTSAMs) and to

rationalize their behaviour.
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1. Introduction

'Click reactions' usually between azides and algyhéave found extensive applications in
supramolecular chemist?y, material scienc®*?and medicinal chemistty*:. Because of the ease with
which these reactions can be performed, they haen bvidely applied in the synthesis of complex
molecules such as large dendrinférsatenanes, and rotaxafieshich have been utilized in making
nano-scale devices such as molecular machinescutatevalkers and other devic®<Click chemistry
has also been well explored in carbohydrate cheidthus, some of the glycodendrim@& so
prepared have been found important in developitiiyieal vaccines® bacterial/lectininhibitiors>**and
multivalent inhibitors’*>° In addition to providing access to such large diindstructures, it has also
been proved an excellent tool for generating maalax frameworks composed of glycoconjugéféé
with potential applications in the field of suprdemular chemisty® and molecular-assemBy**
Interestingly, the cyclized/organized structuresehalso been demonstrated to be often superidreio t
uncyclized counterparts in biological activity, whi has implications in medicinal chemistfyln
synthetic carbohydrate chemistry, other importamtaa where click chemistry has found application
include preparation of carbohydrate-fused hetelesycas carbohydrate mimefltd® through

$9°0and pseudo-oligosaccharide¥® which

intramolecular cyclisation, and synthesis of glyalgmer
have potential uses in lectin-binding and mycolradtenhibition. In addition, click chemistry has
enabled conjugation of carbohydrates with othembawromolecules such as proteins, DNA and RRA.
>>Recently, the syntheses of several 1,5-disubstitcéebohydrate-linked triazoles under metal-fréekcl
conditions were also report&d>°

In spite of these advances, the application okaticemistry in generating nanostructured self-

assembling materials is still at exploratory std@gcause of the possibility for self-assembly tigtom-r

stacking as well as hydrogen bonding interactionsampounds carrying triazole residues, this method



can also be potentially useful for making phasegle gelators that find effective applicatioroihspill
cleanup and recovery processes. We have been Isegéenblved in developing new solvent-free
approaches for the synthesis of biologically imaottmolecule§® The current work describes the
synthesis of certain triazole-linked sugar deriwedi by ball milling in the absence of solvent andan
examination of some of the structures so genetayetEM for studying their self-assembly properties.
Moreover, as the 1,2,3-triazole residue has beemmgrortant pharmacophore, forming a structural
component of many biologically active compoufti&; the compounds have been evaluated for their
antimicrobial activity.

Recently we noted that 1@s- and 1,2translinked long chain alkyl glycosides, known
traditionally for their surfactant properties, @iféd significantly in their molecular self-assemhlyd
could be studied by TENE It was therefore reasoned that triazole-linked chydrates bearing such
alkyl residues, either on the carbohydrate moietthe triazole residue, should be capable of askegib
efficiently, a useful addition to their physicaljgicochemical properties. Substitution of the alély&ain
in the glycolipid by a phenyl moiety, capable ofjanization byr-n stacking, might therefore potentially
alter the organization-pattern considerably. Rdge@UAAC reaction has been proven to be an excelle
tool for the preparation of aromatic core-linkegagidendrimers in addition to the normal dendrimers,
which are explored in the area of drug deliverygsensors, nanomaterials, &%€*% Besides, click
reaction was also widely explored in the prepamaiid self-assembling materi&f$® and molecular
gelators’®’* These gelators and other materials have furthen bshown to be suitable for their
applications in metal ion-binding, drug delivery;.dn fact, it was during the span of our workttheost
of the reports in this research area started teapin the literature. Till date there has beemapwmrt on
the effect of sugar residues, bearing lipophilictection and also anchored on to an aromatic coréhe

self-assembling behaviour of glycoclusters. Thigkwescribes the application of click reaction fe t



preparation of carbohydrate-based triazole-linkelftassembling materials (CTSAMS), in particulae th
effect of the anchored sugar residue on its gelégef-assembling properties. In our initial studysmall
library of carbohydrate derivatives formed througlick chemistry’ were synthesised under green
reaction conditions and subsequently analysed y.TE
2. Results and Discussion

2.1 Solution-phase synthesis of monovalent carbohydrate-based triazole-linked compounds

The required propargyl glucoside derivativés 2 and 3 were synthesised using literature
method<?’? They were then reacted with benzyl azide, generatesitu from a mixture of benzyl

bromide and Napy"to yield the corresponding sugar-linked triazales and6 (Scheme 1).
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1, R = GHy4C(O) 4, R = GsH1,C(O) [from 1]
2,R = G1H3C(O) 5, R = C11H25C(O) [from 2]
3,R=CHC(O) 6, R = CH,C(O) [from3]
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Reagents and conditions: (a) BnBr (2 mol equiv); N&N mol
equiv) CuSQ5H0 (0.4 mol equiv), sodium ascorbate
t-BuOH-H0 (1:1), rt, 1 h, 73 - 80%

Scheme 1. Synthesis of triazole-linked carbohydrate deriei

The sugar-linked triazold thus obtained was found to form gels when in adntath hexane.
The gels obtained were soft and possessed sheairiproperties and tendency to form clear sofutio
on extensive dilution and/or on subjecting to wtnand irradiation. Neither the acetyl analoguedof
namely 6, nor the N-benzyl-triazolyl methanol7 formed gels under these conditions. This clearly
indicated the role played by the lipophilic moistjgresent on the sugar in the formation of gelestmes.

The dodecyl analogu& also formed gels which were marginally strongeantithose formed by.



Therefore it became evident that the longer lipbplihains present ib helped the association of
molecules more effectively. Nevertheless, the amgah structures formed did not appear to be large
enough to be visible under TEM.
2.2 Synthesis of polyvalent triazole compounds under mechanochemical azide alkyne click reaction
using Cu' (CuSO,-sodium ascor bate) and their physicochemical properties

In attempts to obtain molecules with improved defatability, the syntheses of various other
sugar-linked triazole compounds were undertakenm@Kiple sites of reaction were present in some of
the cases targeted, for ensuring the homogeneigadi of the compounds formed, the one-pot two-step
procedure mentioned above was modified in thesescabhus the aromatic azides required for this

purpose §, 9, 10, 11, 12, Fig 1) were synthesiz&t'°and then reacted with the desired propargyl
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Figure 1. Structures of various clickable azides synthesiuzsder conventional conditions

glycosides by co-grinding under the optimized soivfeee mechanochemical click reaction conditiths.
The usual agueous solution-phase CuAAC reaction meischosen for this purpose, because of the
insolubility of the lipophilic substrates in theation medium. Various triazole-linked glycoclustéFig

2) were thus obtained in excellent yields (85-92860 were characterized by and *C NMR



spectroscopic methods. In tid NMR spectra, the compounds were clearly distisigaile by the ratio
of the triazolyl hydrogen to the phenyl ring-hydeog in the respective structures. When qualitativel
evaluated, the gelation ability of the compound=ppred was found to be in the ord8r17>16>15>4.
Thus it was apparent that the gelation ability oEampound increased with increasing number of
lipophilic sugar residues anchored on to the ctmectural element, namely, the phenyl ring up te th
level of tetra-substitution (derivativd3 and18). The hexa-substituted phenyl derivat®@did not form

a gel. Likewise, the pentaerythritol-derivéd also failed to gel. The latter observations wengpsutive

of our initial contention that the phenyl ring wdubelp in the organization of individual structueadits

into an ordered arrangement and that the sugaeditikazole units must preferably lie on the saide s

= 2,3,4,6-Tetrad-acetyl3-D-glucopyranosyl
=B-D-Glucopyranosyl

, 16,17, 19, 20, R = 2,3,4,6-Tetrad-hexanoyl-D-glucopyranosyl
, R = 2,3,4,6-Tetr&®>-dodecanoyB-D-glucopyranosyl

13
14,
15
18

Figure 2. Structures of various sugar-linked triazole dednxes synthesized by mechanochemical

CUAAC reaction



of the phenyl ring to which they are anchored.ppears that the tetrahedrally arranged core staictu
motif in 19, prevents it from forming effective ordered arrangnts necessary for holding the solvent
molecules that eventually leads to a gel-like stmec This also appeared true of the hexa-substitut
phenyl derivative20 wherein due to the steric crowding not all of tmeleored sugar-bearing triazolyl
residues are in a position to align on the same@lod the phenyl ring. This appears tobe limiting t
scope of structural association crucial for theatieh to occur. These observations along with tot f
that analogues3, 14 and16 devoid of the lipophilic protecting groups on theyar moieties did not yield
gels indicate that both the presence of phenyl asgvell as the fatty (long chain) substituentsttua
sugar ring were prerequisites for the moleculesfaion organized structures capable of gelation.
Moreover, In view of the foregoing observations eamination of the morphological features of the
structures formed in hexane was undertaken. The-asrhitecture of these gels could indeed be clearl
seen in the TEM images obtained (Fig 3). Thus, aamgds 16/17/18 taken up in hexane (equal
concentration, w/v) gave TEM patterns typical afgd produced by organic polymé&t§? It was noticed
that an estradiol-based low-molecular-weight gelakescribed in the literature possesses the teazol
bearing tetra-substituted phenyl residue charatiteriof 17/18 described her® Likewise, a click
nucleoside-lipid-linked triazolyl glucoside thatrfies a hydrogel has similarly been reported to have
supramolecular structure stabilized by a networktsrs/* Some of the other triazole-linked compounds
described in the literature, although are not stigaring, have been found to have polyaromaticsunit
their structure that allows then to form assemhdiiegarious descriptions such as lameffasphere$>©®
fibres®”®*™ etc and find applications in liquid cryst&fsaggregation-induced-emission (AIE)-active
molecule$’ selective metal ion-bindin®;”® nucleic acid delivery® etc. The tetra-substituted phenyl

derivative18 bearing the longest alkanoyl chains on the sugadues gave relatively the densest gel as



can be seen from the TEM images shown in Fig &y be recalled that among these compoui®ls,
had the highest molecular weight and hence thedbwwmlar concentration in the gel prepared and yet
had formed comparatively the densest gel. The digubed phenyl derivativé5, only marginally thick

in hexane, was investigated after taking up in mmisthanolic hexane, where it formed a strongeiagel

compared to hexane alone as the solvent. The atedyhnd deacetylated analogli@snd14,

a (15) b (16) c (17) d (18)
Figure 3. Transmission electron micrographsi8§; b. 16; c¢. 17 and d.18 (for sample preparation, moist

MeOH-Hex was used fat5 and hexane only for others). For a larger imagagdesee Supplementary

Information.

respectively, did not yield any gel under such coows. Dispersion of the tris-triazolyl compoutf in
hexane was thin initially (Fig 3b), but gave a eatfirm gel (Fig 4) on standing for 3-5 days (ios®d

vials). The gel could be easily cut into cubes witsurgical knife. On dilution and application bét




Figure 4. Transmission electron micrographs for the gel mlagld6 on standing for 3-5 days (For a

larger image please see Supplementary Information.)

solution for imaging (TEM), the sample, for mosttpappeared as a smooth film but otherwise had the
pattern shown in Fig 4. Further, it was observeat tompoundl8 dissolved in polar solvents such as
DMSO, DMF, AcOH, MeNQ@, etc giving clear colorless solutions (Table 1)hiMY it formed gels in
alkanes such as hexane, heptane and octane, dalveéidsin alcohols such as methanol amdctanol

though in the latter case the resulting solutiopegped slightly viscous. Aromatic solvents such as

Table 1. Interaction ofL8 with various solvents

Hansen’s solvent paramet®rs
Entry| Solvent Observation

84 8o Sn
1 Hexane Quickly absorbs, forms clear thick gel | 7.28 0.00 0.00
2 Heptane Quickly absorbs, forms clear thick gel | 7.48 0.00 0.00
3 Octane Quickly absorbs, forms clear thick gel | 7.58 0.00 0.00
4 Octanol Dissolves; solution, marginally viscous| - -7 -7
5 Methanol Dissolves; does not gel 7.38 6.01 10.90
6 Toluene Dissolves; does not gel 8.80 0.68 0.98
7 DMSO Dissolves; does not gel 9.00 8.02 4.99
8 AcOH Dissolves; does not gel 7.09 3.91 6.60
9 Water Insoluble 7.63 7.82 20.68
10 |Water-HexaneAbsorbs hexane and leaves water at the bortom

20 mg of18 was taken up in 2 mL of the respective solventtaedhature of the interaction was noted;



@ dd/6p/0n are the dispersion/polar/H-bonding contributionsst the Hildebrand solubility parameter
(MPa"?); # values for octanol weneot available but the respective values reportediézanol are: 8.60,

1.32 and 4.89, respectively.

toluene also dissolvetB, giving clear solutions (Table 1). These obseoraticlearly indicated possible
ordered association between the fatty acyl chaiasgmt in the substance with the solvent molecofles
matching attributes in agreement with the concéplike seeks likes”. In general, mixing df8 with
organic non-polar solvents possessing Hildebrapdlar and H-bonding parameters of zero (entries 1-3
Table 1) resulted in the formation of a gel wheré#ssolution occurred in polar organic solvents
possessing values greater than zero for these paenThus, formation of a solution of slightlyler
viscosity in octanol compared to methanol was aisb unexpected. Details of the hydrophobic-
hydrophobic (and other) interactions leading to shramolecular assembly in these molecules have
been rationalized further in Section 2. These olzdems led us to examine its possible application
typical of those with phase-selective gelation iabd as used in oil-spill clean-up from water. dn
qualitative evaluation thus, whd® was added to a mixture (bi-phasic) of aqueous KiMaQl hexane,
the compound completely absorbed the organic ligaldctively, forming a gel capable of holding #te
permanganate solution over it upon turning the tielsé upside down (Fig 5). The same was the case
when CuSQwas used in the place of KMp@except for the fact that the aqueous layer indter case
had the bluish appearance owing to the presen@u8f}). Again, in the absence of the inorganic salts
also the behavior of the biphasic system was idahto the above cases except for the fact that the
aqueous layer remained colourless and thereforéswalvdemarcation of the two layers was more

difficult.

10



Turrrside dewn
L

Mixture of | ==

hexane &

aq KMnQ, : ix
+ -

Compound

18

ge f
the gel

!TEM

- TEM ima
Figure 5. Demonstration of the application of compout&las a phase-selective gelator: The compound

absorbs hexane selectively from the bi-phasic mix@and generates a gel that can hold the aqueous

permanganate solution over it.

Further, inspired by the various reports on thenaiotobial (antibacterial, antifungal, etc) actieg of
various 1,4-disubstituted 1,2,3-triazole derivagive®™ the above compounds were also evaluated against
bacterial strains in search of potential new awctié@al molecules. Also, as the triazole-linked paunds

are known to act through different mechanisms, gbssibility for finding compounds acting through
novel mechanisms also existed. The compounds tested against both gram positive and gram
negative strains of various bacterial strains. fdsilts of the screening experiments are summaiized
Table 2. Thus, while compounds16, 18 and19 were found to have moderate activities againsgthen
positive bacterial strains tested (Table 2), conmuisul3, 14, 15, 17 and 20 were inactive. Also, the
activity was selective towards the gram positivaies as none of the compounds showed any activity

against any gram negative strains tested (resoltshown). In order to establish any structurevégti
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relationship for these molecules, therefore, thaliation of a much wider range of compound-library

would be required.

Table 2. Antibacterial activity of triazole-linked compound

Bacterial strain

Micrococcus StaphylococcuBacillus subtilis
Compound luteus aureus MTCC-121
MTCC-2470 MTCC-96  (MIC, ug/ml)

(MIC, pg/ml)  (MIC, ug/ml)

4 1000 125 250
16 250 500 500
18 1000 NAA NAA
19 NAA NAA 1000
Ampicillin 16 32 4
Amoxicillin 4 16 2

Test compounds: 1000 (pg/ml); NAA: No Antimicrobsdtivity; Compoundsl3, 14, 15, 17 and20 were
not active.

2.3 Quantum chemical analysisto rationalise the self-assembling property

In view of the interesting physicochemical propestiexhibited by the compounds described above,
attempts were made to rationalize the observatigriBEM in terms of their electronic structures dahe
various inter- as well as intramolecular interacsiohat possibly existed in them. Initially, themomeric
structures of glycoside$5, 16 and 17 were constructed and optimized employing the ssmmirical

guantum chemical method, PM3 method using Gaus3ipabkage (for the details of methodology, see

12



supporting information and computational detaileved in the experimental section). Recently, this
method has been used for providing insights in® gkructural details of polymeric structures and
supramolecular systerfi$®! Fig 6 shows the optimized 3D geometries of thesmamers, designated for
easy differentiation from the dimers and trimers1&sM, 16-M and17-M. The optimized geometry of

15-M showed the two triazole moieties above the pldrieeobenzene ring. It is characterized by a set of

17-M ? Truncated 17-M
Figure 6. The optimized 3D geometries of monomeric strugw#l5 (15-M) and16 (16-M), showing
characteristic intramolecular and intermoleculadregen bonding interactions. Owing to the diffigult
pointing out interactions it7 (17-M), markings have been made on its truncated steisttown. All the

bond distances are given in A units.
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intramolecular H-bonding interactions amongst thgas units as well as those between the C-H (tiedzo
and the carbonyl oxygen (of the@sn-hexanoyl residue). The two H-bonding interactioBsiazoe--
O=C (of 60-n-hexanoyl residue) were observed with H-bond distarof 2.53 and 2.80 A. The other
weak interactions observed were between the metbyigdrogens (C-3 methylene, second from the acyl
carbon of the Z3-n-hexanoyl residue) and the anomeric oxygen [CH-w@h bond distances of 2.53 A,
triazolyl CH,---O(CO) (of 20-n-hexanoyl residue) with bond distances of 2.62 A #etween the
methylene hydrogens (C-2 methylene next to the eagdon of the 33-n-hexanoyl residue) and O(CO)
(of 2-O-n-hexanoyl residue) with the bond distance of 2.68 Ben-hexanoate chains at C-4 and C-5 of
the sugar units were found to be involved in hytiadpc interactions. Likewise, the optimized geometr
of 16-M also showed the three triazole moieties connetttdtle benzene ring at 1, 3 and 5 positions,
lying above the plane of the benzene ring. Seveta@molecular H-bonding interactions, similar kmse

in 15-M, were also indeed observed in this case. A stintrgmolecular H-bonding interaction was
observed between the C-H of thetriazole unit armd@+C of the 83-n-hexanoyl residue (CH----O=C,
2.43 A).The other intramolecular interactions obedrwere between the carbonyl oxygen of the-2-
hexanoyl residue and the anomeric hydrogen (H-ihefsugar moiety (2.42 A). A similar interaction
was also observed between the carbonyl oxygen@h3dexanoyl residue and the H-4 of the sugar (2.50
A). The C-2 methylene hydrogen of theD3a-hexanoyl residue (thatis, adjacent to the acyba@ay was
also observed to participate in an intramoleculdrddding interaction with the ester oxygen of th@-2
n-hexanoyl residue [CH---O(CO), 2.65 A].A charaistic intramolecular hydrogen bonding interaction
(2.68 A) between the hydrogen of benzylic methyl¢RBCH in the centre attached to the triazolyl
nitrogen) and the carbonyl oxygen of the estefO{6-hexanoyl residue) was also observed. These
interactions give rise to the the typical oriergatiof the three triazole rings connected to thetraén

benzene ring in the optimized geometryl6fM (Fig 6). The optimized geometry &7-M was situated
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above the plane of the benzene ring, while thetlfotrrazole moiety was oriented below the planeisTh
gave the geometry characterized by an arrangenmemthich an intramolecular H-bonding interaction
(2.82 A) was observed between the two traizolesusituated above the plane of the benzene ringewhil
another intramolecular interaction was observedvéen the carbonyl oxygen of then-hexanoyl
residue and a C-5 methylene hydrogen of ti@B-hexanoyl residue (C=0---HC, 2.68 A). To understand
and determine the self-assembling property in timegkecules, their dimeric structurels{D, 16-D and
17-D) were constructed from the optimized geometriethefmonomers, as shown in Fig7 (a, b & ¢). The
analysis of the dimeric structures provided an wstdaeding of the orientation of the two monomeric
units, especially with respect to the central baezgng. Fig 7 (a, b & ¢) shows the optimized getrras

of the dimeric structures. It6-D, the central benzene ring of the monomeric undrisnted at an angle
of 98.5° with respect to the benzene ring of theeoimonomeric unit. An important intermolecular H-
bonding interaction between the two triazole rif@Blyiazol--Nyiazole 2.63 A) was observed, resulting in
this typical orientation 015-D. Other intramolecular and intermolecular H-bondimgractions inl5-D

are shown in Fig 7a. The optimized geometryléfD was observed to be in a different orientation as
compared tdl5-D. The two central benzene rings16-D were observed to be aligned parallel to each
other, with the bond angle between them observeletd03.3°. The interactions remained similar to
those observed it6-M, and are shown in Fig 7b. I¥-D, the two benzene rings were observed to be
oriented at an angle of 114.9°, with a characieristtermolecular H-bonding interaction (2.86 A)
observed between the;Noe and the methylene hydrogen (connecting the phanglthe triazole rings,
Fig 7c). The optimized geometries ¥-D, 16-D and17-D show the sugar units with theirhexanote
chains covering the dimeric structures from bottlesj thus, ruling out the possibility of trimeric
structures. Thus, the different orientationd®D, 16-D and17-D and several interactions amongst them

give an indication of their self-assembling propeend stabilization of these dimeric structureal€

15



3).

Figure 7a. The optimized 3D geometries of dimeric structurds16 (i. e. 15-D) (showing the
characteristic alignment of the two central benzangs and the interactions in them. All the bond

distances are given in A units. Bond angles arergin degrees (°).
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Figure 7c. The optimized 3D geometries of dimeric structure$7(i. e.17-D)

17



The energy details listed in Table 3 indicate aotaable formation ofl6-D and 17-D, whereas no

stabilization was observed itb-D. Thus, different intra- and intermolecular interacs, stabilization

energies and distinct arrangement of dimeric sfimest confirm the self-assembling property of these

molecules. The TEM analysis of the glucopyranosgleghesised indicate their self-assembling prgpert

(fibre like arrangement id5, 16 and17) which were rationalised in terms of their optisdzgeometries

and H-bonding interactions in them. The self-assemlproperty ofl5, 16 and17 can be judged on the

basis of the thermodynamic factors (energy gaildng with the characteristic interactions. The

dimerization of16 (to give 16-D) was observed to be a highly exothermic process.39 kcal/mol) as

compared to that dif7 (to givel7-D with -7.07 kcal/mol), indicating its higher statyilof formation.

Table 3. The absolute and stabilization energies of glucapysided5-M, 16-M, 17-M, 15-D, 16-D and

17-D calculated using the PM3 method

Absolute Energy (kcal/mol)

Dimerization Energy

Entry Compound Formulae
(kcal/mol)

1 15-M -1.313319 - -

2 16-M -1.996846 - -

3 17-M -2.667027 - -

4 15-D -2.626648 E1-0-2E11-m 0.00

5 16-D -4.018538 E-0-2E12-m -15.59
6 17-D -5.345318 E-0-2E13.m -7.07

"Dimerization energy is calculated by subtracting #ummation of energies of monomers from the

energy of the dimer.

This analysis supports the higher gelation abiitycompoundl?7 over that ofl16, as discussed earlier.

The oligomerization study, however, could not béepsled beyond the above compounds due to the
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excessive steric crowding and hindrances causethéycluster of larger chains/groups and heavier
substitutions on the central phenyl ring.

3. Conclusions

Application of ‘click reaction’ in making self-assbling glycocluster-materials has been demonstrated
successfully. The preparation of these novel comgswere achieved under ‘green reaction conditions’
using a solvent-free mechanochemical method. Sdntteeacompounds formed gels in organic solvents
and this phase-selective gelation ability was destrated in a water-hexane system. Transmission
electron micrographs clearly revealed the gel stines and were typical of organic polymer-derivetsg
Geometry optimization studies on the monomeric ®owhcompoundd45, 16 and17 and their dimers
(15-D, 16-D and17-D) by Gaussian clearly indicated the role played/éayous inter- and intramolecular
interactions. These interactions result in the digearrangement of various structural elementsent in
these molecules that lead to self-assemblagesbseved by TEM. Some of the reported compounds
possessed promising antibacterial activity.

4. Experimental

4.1 General

All reagents and chemicals were purchased fromi¢iiddChemical Co (Milwaukee, WI, USA). Reactions
were monitored by TLC, which was performed on 0.Bh riMerck pre-coated silica gel 60 F254
aluminium sheets. Compounds were detected by dipfiie TLC plates in an ethanolic solution of
sulphuric acid (5% v/v) and thereafter heating thdfalting points were recorded on a capillary nmgti
point apparatus (Buchi). Specific rotations wertaoted on Rudolph Research Autopol IV polarimeter a
20 °C. IR spectra were recorded on a Nicolet FTaiRact 410 instrument either as neat or KBr pellets

'H and *C NMR spectra were referenced to the internal stahdetramethylsilane, in the respective
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deuterated solvents. Coupling constants (J) arertegb in Hertz. High resolution mass spectra (HRMS)
were recorded on a Bruker Maxis spectrometer.

4.2 General procedurefor the synthesis of CTSAMs by planetary ball-milling:

The azide (1 mmol) and alkyne (1.1 mol equiv/peda group) was taken in a stainless steel (SS) jar
(capacity, 50 mL) containing 10 SS balls (10 mm)o.dnd sodium ascorbate (0.4 mol equiv/per azide
functionality) was added to it followed by the ditth of CuSQ (0.2 mol equiv/per azide functionality).
The mixture was then ground in a planetary ball (Retsch PM-100, Retsch GmbH, Germany) at 500
rpm. After completion of the reaction the mixturasmissolved in EtOAc and was purified by column
chromatography (EtOAc:Hex) to yield analyticallyreyroduct.

4.3 Characterisation of compounds

Propargyl 2,3,4,6-tetr a-O-hexanoyl-B-D-glucopyranoside (1)

This compound was prepared from proparpd-glucopyranoside by literature methdd<?Colourless
syrup; plo -14.8 € = 0.2, CHCY); 8y (400 MHz, CDCJ); 5.28 (1H, tJ 9.5 Hz,H-3), 5.12 (1H, tJ 9.7

Hz, H-4), 5.03 (1H, dJ) 8.2 Hz,H-2), 4.91 (1H, d,) 7.9 Hz,H-1), 4.36 (2H, s, OB,), 4.20 (1H, mH-62

& H-6b), 3.74 (1H, m, H-5), 2.23 (8H, m, (OCOBy(CH,)sCHs)s), 1.54 (8H, m,
(OCOCHCHA(CH,),CHs)s), 1.25 (16H, m, (OCOCKH,(CH,),CHs)s), 0.87 (12H, m,
(OCOCH(CH,)sCHa)a); 8¢ (100 MHz, CDCY); 180.18, 173.49, 172.92, 172.17, 172.09, 160139, 70,
98.05, 78.04, 75.48, 75.40, 72.36, 72.23, 72.03[6/170.66, 70.59, 70.40, 68.18, 68.05, 67.84,41.6
61.34, 55.69, 34.00, 33.95, 33.91, 33.85, 31.18153131.10, 29.03, 24.50, 24.39, 24.31, 24.13,922.3
22.24, 22.19, 22.17; IR (Neatpax 3311, 2957, 2931, 2872, 1750, 1458, 1379, 12261,11095, 913,

743; HRMS: m/z calculated forsgHs4010: 610.3717,633.3609 [M +N&Found 633.3610 [M +N4&]
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Propar gyl 2,3,4,6-tetr a-O-dodecanoyl-B-D-glucopyranoside (2)

This compound was prepared from proparpp-glucopyranoside by literature methdd<?Colourless
syrup; o -22.4 €= 0.2, CHCY); 84 (400 MHz, CDCJ); 5.27 (1H, tJ 9.5 Hz,H-3), 5.11 (1H, tJ 9.7
Hz, H-4), 5.03 (1H, d, 8.0 Hz,H-2), 4.78 (1H, dJ 8.0 Hz,H-1), 4.35 (2H, s, OB,), 4.19 (1H, mH-6a

& H-6b), 3.72 (1H, m, H-5), 223 (8H, m, (OCOByCH,)sCHs)s), 1.54 (8H, m,
(OCOCHCH,(CH,)sCHs)a), 1.25 (64H, m, (OCOCKH,(CH,)sCHs)s), 0.87 (12H, m,
OCOCHCH,(CH,)sCHa)a); 8¢ (100 MHz, CDCY); 202.92, 174.33, 173.42, 172.86, 172.15, 172.06,
101.88, 98.08, 78.09, 77.35, 77.03, 76.71, 75.283 72.09, 70.64, 68.06, 61.66, 60.12, 55.73#®1.
43.90, 34.37, 34.13, 34.09, 34.06, 33.99, 33.98(®B129.62, 29.58, 29.52, 24.48, 29.44, 29.34,29.3
29.26, 29.25, 29.13, 29.09, 29.05; IR (Neaf) 3748, 3266, 2855, 2926, 2956, 1748, 1577, 1548514
1377, 1317, 1275, 1260, 1160, 1112, 1069, 913, 68, 749;HRMS: m/z calculatedsf;0,010:
946.7473, 969.7365 [M +NaFound 969.7345 [M +N3]

1-Benzyl-4-(2,3,4,6-tetr a-O-hexanoyl-g-D-glucopyr anosyloxymethyl)-1H-1,2,3-triazole (4)

Greenish syrup;d]p -11.4 € = 0.2, CHC}); 6y (400 MHz, CDCY); 7.27 (5H, s, PH), 5.63 (2H, m,
PhQH,), 5.01 (5H, mH-4, H-3, H-2 & OCH,), 4.63 (1H, bsH-1), 4.06 (1H, mH-6a & H-6b), 3.63 (1H,

m, H-5), 2.25-2.06 (8H, m, (OCQHG(CH,)sCHa)s), 1.52-1.44 (8H, m, (OCOGIEH,(CH,)CHa)a), 1.32-
1.18 (16H, m, (OCOCHKCH,(CH,),CHs)a), 0.80-0.76 (12H, m, (OCOGKCH,)sCHs)a); Sc (100 MHz,
CDCl); 173.41, 172.78, 172.44, 172.12, 172.08, 134130,05, 129.90, 129.59, 129.53, 129.46, 129.16,
128.88, 128.79, 128.49, 128.26, 128.19, 128.11,3000°2.38, 72.23, 72.06, 70.98, 70.73, 68.03,8%7.3
63.20, 61.62, 54.58, 34.25, 33.95, 33.90, 33.8/88131.19, 31.15, 31.13, 31.06, 29.64, 24.43,84.3
24.33, 22.64, 22.25, 22.19, 14.06, 13.91, 13.88Ne&at)vnax2957, 2932, 2872, 2097, 1751, 1618, 1497,
1457, 1417, 1379, 1316, 1227, 1161, 1096, 1063, PAR 655.

1-Benzyl-4-(2,3,4,6-tetr a-O-dodecanoyl-p-D-glucopyr anosyloxymethyl)-1H-1,2,3-triazole (5)
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Colourless solid; mp 123-124 °Gy]p -35.4 € = 0.2, CHC}); o4 (400 MHz, CDCY); 7.44 (1H, s, €
Triazole), 7.35 (3H, m, Bh), 7.27 (2H, dJ 5.6 Hz, Ph), 5.51 (2H, s, €,Ph), 5.20 (1H, tJ 9.5 Hz,H-

3), 5.08 (1H, tJ 9.7 Hz,H-4), 5.03 (1H, d,J 8.2 Hz,H-2), 4.90 (1H, d;) 12.7 Hz, O®l,), 4.80 (1H, dJ
12.7 Hz, O®1,), 4.64 (1H, dJ 8.0 Hz,H-1), 4.19 (2H, ddJ 12.4 Hz,J 4.7 Hz,H-6a), 4.12 (2H, ddJ
12.0 Hz,J 1.6 Hz, H-6b), 3.68 (1H, mH-5), 1.60 (8H, m, (OCOB,(CH,)sCHs)s), 1.56 (8H, m,
(OCOCHCH,(CH,)sCHs)4), 1.39 (64H, m, (OCOCHCH,(CH,)sCHs)s), 0.87 (12H, t,J 6.4 Hz,
OCOCH.CH,(CH,)sCHa)s); 8c (100 MHz, CDCY); 179.64, 173.48, 172.84, 172.13, 144.71, 134.43,
129.14, 128.82, 128.09, 122.72, 100.06, 72.35,5/2/0.91, 68.03, 62.99, 61.66, 54.22, 53.43, 42.53,
36.65, 34.08, 34.04, 33.97, 33.17, 32.00, 31.9287299.63, 29.60, 29.49, 29.46, 29.44, 29.36,29.3
29.27, 29.26, 29.13, 29.11, 29.08, 29.04, 29.8N&at)vyax2925, 2854, 1752, 1497, 1457, 1416, 1376,
1227, 1156, 1115, 1049, 912, 799, 722, 600, 527.

1-Benzyl-4-(2,3,4,6-tetr a-O-acetyl-p-D-glucopyr anosyloxymethyl)-1H-1,2,3-triazole (6)

Colourless syrup;ofp -18.4 € = 0.2, CHC}); o4 (400 MHz, CDC}); 7.44 (1H, s, € Triazole), 7.36
(3H, m, Pi), 7.27 (2H, d,J 5.6 Hz, PH), 5.52 (2H, s, €,Ph), 5.14 (1H, tJ 9.5 Hz,H-3), 5.06 (1H, tJ

9.7 Hz,H-4), 4.99 (1H, d,) 8.2 Hz,H-2), 4.90 (1H, dJ 12.7 Hz, OGl,), 4.80 (1H, dJ 12.7 Hz, OEl.),
4.64 (1H, d,J 8.0 Hz,H-1), 4.26 (2H, mH-6a), 4.11 (2H, mH-6b), 3.70 (1H, mH-5), 2.07 (3H, s,
OCOCH), 2.03 (3H, s, OCOCH), 1.98 (3H, s, OCOCH), 1.85 (3H, s, OCOCH); 5¢c (100 MHz,
CDCl); 170.67, 170.21, 169.46, 169.36, 144.59, 144184,47, 129.18, 128.87, 128.41, 128.15, 127.72,
122.74, 122.69, 99.78, 72.33, 72.64, 71.85, 77615, 71.09, 70.86, 68.40, 68.25, 62.93, 61.78H%1
61.59, 61.25, 55.15, 54.22, 53.47, 20.75, 20.60620R (Neat)vmax 3446, 2969, 2532, 1743, 1645,
1498, 1434, 1366, 1227, 1130, 1047, 984, 905, 786, 600, 527.

1-Benzyl-4-(hydr oxymethyl)-1H-1,2,3-triazole (7)
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Colourless solid; mp 111-112.6 °&; (400 MHz, CDCG)); 7.58 (1H, s, € Triazole), 7.32 (3H, m, ),
7.24 (2H, m, PH), 5.43 (2H, dJ 5.2 Hz, Ph&l,), 4.68 (2H, dJ 4.5, H,OH); 5c (100 MHz, CDCY):;
148.26, 134.52, 129.09, 128.86, 128.74, 128.38,3028128.11, 122.04, 55.88, 55.84, 55.27, 54.13,
53.54, 50.72; IR (Neat)max3366, 3142, 2927, 2855, 1744, 1708, 1648, 16066,15852, 1497, 1456,
1435, 1360, 1336, 1224, 1127, 1041, 1013, 913, 8349, 723, 697, 671, 582, 471.
1,4-Big[(4-(2,3,4,6-tetr a-O-acetyl-B-D-glucopyranosyloxymethyl)-1H-1,2,3-triazol - 1-

yl)methyl]benzene (13)

Yellow solid; mp 126-126.5 °Cja]p -28.9 € = 0.2, CHC}); 3y (400 MHz, CDCY); 7.49 (1H, s, €©
Triazole), 7.28 (2H, m, B4),5.52 (2H, d,J 2.3 Hz, Ph®l,), 5.18 (1H, tJ 9.4 HzH-3), 5.07 (1H, ] 9.8
Hz, H-4), 4.97 (1H, dd,J 9.4 Hz,J 8.0 HzH-2), 4.90 (2H, s, OB,), 4.80 (2H, s, 08.), 4.66 (1H, dJ
8.0 Hz,H-1), 4.23 (1H, ddJ 12.3 Hz,J 4.6 Hz,H-6a), 4.23 (1H, dd] 12.3 Hz,J2.2 Hz,H-6b), 3.72 (1H,
m, H-5), 2.07 (3H, s, OCO0K;),2.02 (3H, s, OCOB3), 1.99 (3H, s, OCOR3), 1.91 (3H, s, OCORBy);

d¢c (100 MHz, CDCY); 170.68, 170.22, 169.46, 169.38, 144.77, 135128.75, 122.83, 100.03, 72.70,
71.88, 71.17, 68.27, 63.06, 61.78, 53.62, 22.74820R (Neat)vmax 3445, 2957, 2872, 1749, 1368,
1228, 1164, 1047, 913, 749; HRMS: m/z calculatedGgHsNsO10: 960.3236, 983.3129 [M +N3]
Found 983.3086 [M +N&]
1,4-Big[(4-(B-D-glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-yl)methyl]benzene (14)

Yellowish solid; mp 135-135.8 °Cy]p -38.8 € = 0.2, CHC}); 64 (400 MHz, CDC)); 8.10 (1H, s, @&
Triazole), 7.31 (2H, m, BH), 5.54 (2H, s, PhB,), 4.83 (2H, dJ 12.2 Hz, O®l,), 4.61 (2H, d,J 12.2 Hz,
OCHy), 4.25 (1H, dJ 7.8 Hz,H-1), 3.70 (1H, d,J 12.1 HzH-6a), 3.60 (1H, ddJ 12.3 Hz,J 2.2 Hz,H-
6b), 3.18-2.9 (4H, mH-5, H-4, H-3, H-2); ¢ (100 MHz, CDCY); 144.74, 136.32, 128.78, 124.71,
102.50, 77.10, 76.85, 73.68, 72.99, 72.21, 70.0538] 63.86, 61.87, 61.45, 52.88; IR (Neat)x 3398,

2505, 2242, 2138, 2073, 1944, 1742, 1656, 145%,1PP19, 1086, 975, 881, 822, 530.
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1,4-Big[(4-(2,3,4,6-tetr a-O-hexanoyl-p-D-glucopyr anosyloxymethyl)-1H-1,2,3-triazol - 1-
yl)methyl]benzene (15)

Colourless solid; mp 120-120.6 °Gy]f -18.4 € = 0.2, CHC}); o4 (400 MHz, CDCY)); 7.47 (1H, s, €&
Triazole), 7.28 (2H, m, Rt), 5.50 (2H, gJ 15.02 Hz, Ph@&)), 5.22 (1H, tJ 9.4, H-3), 5.09 (1H, tJ
9.6 Hz,H-4), 5.00 (1H, tJ 8.2 Hz,H-2), 4.89 (2H, d,J 12.5 Hz, O®l,), 4.79 (2H, dJ 12.5 Hz, OEl.),
4.66 (1H, d,J 8.2 HzH-1), 4.17 (2H, m,H-6a & H-6b), 3.70 (1H, m,H-5), 2.23 (8H, m,
(OCOM2(CHy)3CHg)s), 155 (BH, m, (OCOCHKCH,(CH,).CHs)s), 1.25 (16H, m,
(OCOCHCH,(CH),CHs)4), 0.87 (12H, m, (OCOCHKCH,)sCHs)s); dc (100 MHz, CDCJ); 173.41,
172.81, 172.10, 172.08, 144.82, 135.30, 128.67,7682400.22, 72.31, 72.09, 70.92, 68.05, 63.1541.
53.56, 33.96, 33.90, 31.21, 31.16, 31.08, 29.6QALR4.46, 24.42, 24.40, 24.37, 22.27, 22.21,93.8
13.84, 13.80; IR (Neat)max 3479, 3267, 3122, 3066, 2957, 2932, 2872, 23102,21747, 1516, 1458,
1416, 1379, 1318, 1287, 1245, 1166, 1097, 10671,1aB611, 913, 846, 795, 781, 743, 667, 608,
507;HRMS: m/z calculated for 4H;1dNeO20: 1408.8244, 1431.8137 [M +NaFound 1431.8111 [M
+NaJ'".

1,3,5-Trig(4-(2,3,4,6-tetr a-O-hexanoyl-B-D-glucopyr anosyloxymethyl)-1H-1,2,3-triazol-1-
yl)methyl]benzene (16)

Colourless sticky solidip -8.4 €= 0.2, CHC}); 64 (400 MHz, CDC}); 7.37 (1H, s, € Triazole), 7.35
(1H, s, Phi), 5.63 (2H, s, PhB,), 5.23 (1H, tJ 9.5 Hz,H-3), 5.10 (1H, tJ 9.5 Hz, H-4), 4.99 (1H, t,]
9.4 Hz, H-2), 4.89 (2H, dJ 12.4 Hz, O®1,), 4.74 (2H, dJ 12.4 Hz, O®l,), 4.67 (1H, dJ 7.7 Hz,H-1),
4.19 (2H, m,H-6a & H-6b), 3.72 (1H, mH-5), 2.27 (14H, m, (OCOB,(CH,)sCHs)s), 1.55 (11H, m,
(OCOCHCH,(CH,).CH3)4), 1.25 (22H, m, (OCOCHKH,(CH),CHs)s), 0.87 (16H, m,
(OCOCH(CHy)3CHg)a); 8¢ (100 MHz, CDCY); 173.42, 172.81, 172.12, 144.30, 139.76, 130182, 32,

100.28, 72.29, 70.95, 68.05, 63.05, 61.67, 48.98%F 33.96, 33.93, 33.90, 31.21, 31.17, 31.0%&4.
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24.41, 24.37, 22.29, 22.23, 16.67, 13.91, 13.85823R (Neat)vmax 3748, 2957, 2930, 2859, 1751,
1541, 1464, 1417, 1378, 1316, 1274, 1241, 11621,11047, 913, 816, 764, 749, 609.

1,2,4,5-Tetrakig (4-(2,3,4,6-tetr a-O-hexanoyl-p-D-glucopyr anosyloxymethyl)-1H-1,2,3-triazol-1-
yl)methyl]benzene (17)

Colourless sticky solidip -4.9 €= 0.2, CHC}); 64 (400 MHz, CDC}); 7.57 (1H, s, € Triazole), 7.14
(1H, s, Phi), 5.67 (2H, dJ 15.2 Hz, PhEl,), 5.56 (2H, dJ 15.2 Hz, Ph@&,), 5.24 (1H, tJ 9.5 Hz, H-
3), 5.12 (1H, tJ 9.7 Hz, H-4), 5.00 (1H, tJ 8.8, H-2), 4.87 (2H, dJ 12.5 Hz, O®l,), 4.78 (2H, dJ
12.5 Hz, O®l,), 4.68 (1H, dJ 7.9 Hz,H-1), 4.18 (2H, mH-6a & H-6b), 3.74 (1H, mH-5), 2.25 (10H,
m, (OCOMHx(CH,)sCHs)s), 1.55 (10H, m, (OCOCHKH,(CH,).CHs)s), 1.22 (22H, m,
(OCOCHCH,(CH,).CHs)4), 0.87 (16H, m, (OCOCHKCH,)3CHs)s); dc (100 MHz, CDC}); 173.48,
172.79, 172.12, 172.06, 144.83, 135.01, 132.28,512300.44, 72.34, 72.12, 70.94, 68.03, 63.15A81.
50.49, 33.97, 33.91, 31.56, 31.20, 31.17, 31.0@B®9.03, 24.48, 24.44, 24.40, 24.37, 22.63,22.5
22.27, 22.22, 14.09, 13.89, 13.84, 13.80; IR (Neat)3479, 3142, 2957, 2932, 2872, 2256, 1447, 1462,
1416, 1379, 1316, 1273, 1227, 1163, 1096, 10482,1913, 888, 845, 795, 735, 647, 604, 496.
1,2,4,5-Tetrakig (4-(2,3,4,6-tetr a-O-dodecanoyl-p-D-glucopyr anosyloxymethyl)-1H-1,2,3-triazol-1-
yl)methyl]benzene (18)

Colourless sticky solidip -3.4 €= 0.2, CHC}); 64 (400 MHz, CDC}); 7.56 (1H, s, € Triazole), 7.15
(1H, s, Phi), 5.71 (2H, dJ 15.2 Hz, PhEl,), 5.55 (2H, dJ 15.2 Hz, Ph@&,), 5.23 (1H, tJ 9.5 Hz, H-
3), 5.11 (1H, tJ 9.7 Hz, H-4), 5.00 (1H, t,] 8.1,H-2), 4.89 (2H, d,) 9.6 Hz, OG,), 4.81 (2H, d,J 9.6
Hz, OCH,), 4.67 (1H, dJ 8.0 Hz,H-1), 4.19 (2H, mH-6a & H-6b), 3.70 (1H, mH-5), 2.26 (10H, m,
(OCOM(CHy)9CHg)s), 1.57 (10H, m, (OCOCHCH,(CH,)sCHs)s), 1.25 (113H, m,
(OCOCHCH,(CH,)sCHs)4), 0.87 (21H, t,J 6.2 Hz, (OCOCHCH,)9CH3)4); 3¢ (100 MHz, CDCY);

173.50, 172.80, 172.14, 172.06, 135.00, 134.59,363172.36, 72.11, 70.90, 67.99, 63.08, 61.51,”72.2
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51.69, 50.51, 34.03, 33.97, 32.79, 31.92, 29.6%5®%9.52, 29.46, 29.43, 29.37, 29.33, 29.15,29.0
25.74, 24.88, 24.80, 24.75, 22.69, 14.12; IR (Neat) 2956, 2925, 2855, 2102, 1750, 1711, 1617, 1465,
1415, 1378, 1275, 1260, 1158, 1113, 1063, 913, 744,

Tetrakig(4-(2,3,4,6-tetr a-O-hexanoyl-p-D-glucopyr anosyloxymethyl)-1H-1,2,3-triazol-1-
yl)methyl]methane (19)

Colourless syrup;op -18.9 € = 0.2, CHC}); o4 (400 MHz, CDC)); 8.15 (1H, s, @& Triazole), 5.23
(1H, t,J 9.4 Hz, H-3), 5.12 (1H, tJ 9.9 Hz, H-4), 5.01 (1H, tJ 8.2 Hz, H-2), 4.96 (1H, d,J 12.3 Hz,
CHy), 4.79 (1H, dJ 12.3 Hz, ®&i,), 4.69 (1H, dJ 7.9 Hz,H-1), 4.37 (2H, s, €,), 4.20 (2H, dJ 2.6
Hz,H-6a &H-6b), 3.75 (1H, m,H-5), 2.34 (3H, t,J 7.4 Hz, OCO®(CH,)sCHs)s), 2.22 (8H, m,
OCOQH,(CHy)3CHg)4), 1.55 (10H, m, OCOCHCH,)3sCHa)s), 1.26 (21H, m, OCOCHCH,)3sCHs)a),
0.87 (15H, m, OCOB,(CH,)sCHa)a); 8¢ (100 MHz, CDCY); 173.41, 172.81, 172.05, 143.65, 127.20,
100.00, 72.39, 72.18, 70.90, 68.03, 62.23, 61.611%4 46.57, 33.96, 33.91, 31.21, 31.18, 31.10QR1.
29.24, 24.47, 24.43, 24.39, 24.37, 22.28, 22.239313.85, 13.80; IR (Neat)}nx 3267,3144, 2957,
2932, 2872, 2319, 1751, 1459, 1416, 1379, 1310, 12862, 1099, 1047, 913, 845, 797, 743, 667.
1,2,3,4,5,6-Hexakig[(4-(2,3,4,6-tetr a-O-dodecanoyl-B-D-glucopyr anosyloxymethyl)-1H-1,2,3-triazol -
1-yl)methyl]benzene (20)

Brown semi-solid; ¢]p -4.4 € = 0.2, CHC}); 64 (400 MHz, CDC}); 7.35 (1H, s, € Triazole), 7.14 (1H,
s, PtH), 5.89 (2H, dJ 15.4 Hz, Ph@,), 5.81 (2H, d,J 15.4 Hz, PhEl,), 5.22 (1H, t,J 9.6 Hz, H-3),
5.11 (1H, tJ 9.6 Hz,H-4), 4.97 (1H, t] 8.9, H-2), 4.67 (2H, m, O8,&H-1),4.25 (1H, dJ 11.6 HzH-
6a), 4.11 (1H, dJ 9.2 Hz,H-6b), 3.73 (1H, mH-5), 2.30 (8H, t,J 7.4 Hz, OCO®I»(CH,)sCHs)s), 2.23
(12H, m, OCOGI,(CH,)sCHs)s), 1.55 (20H, m, OCOCHCH,)sCHs)s), 1.26 (44H, m,
OCOCH,(CH3)3CHg)s), 0.86 (32H, m, OCOCHKHCH2)3sCHs)4); 8¢ (100 MHz, CDCY); 173.60, 172.79,

172.12, 172.00, 137.45, 100.74, 72.48, 72.04, 706&N9, 67.59, 63.15, 61.34, 48.00, 47.81, 33.99,
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33.94, 33.89, 31.31, 31.18, 31.10, 29.65, 24.474844.36, 24.14, 22.65, 22.30, 22.65, 22.30,22.2
22.21, 13.87, 13.77; IR (Neathax 3784, 3427, 2957, 2932, 2872, 2097, 1746, 16357,14416, 1379,
1275, 1259, 1222, 1165, 1110, 1064, 1064, 1016, B34, 750, 723, 692.

44 TEM analysis. Philips TECNAI electron microscope was used foragbhg transmission
micrographs at 120 Kv accelerating voltage. Compeuibb, 16, 17 and 18 were taken up in
hexane/heptanes/octane and aliquots were appliedcopper grids coated with carbon film (Quantifoil
on 200 square mesh copper grid of hole-shape Ra2i@)after allowing to dry was mounted on the
microscope for recording the micrographs.

4.5 Computational details: All the geometries were optimized using semi-enspirPM3 (Parameterized
Model number 3) method, using the Gaussian03 packaansidering large size of glycol clusters. This
method has been reported to be helpful, reliabkk @pplicable in the optimization studies of large
molecules, and save considerable computing time3 Riethod possesses higher computational
efficiency in modelling larger systems, as compatedb initio and Density Functional Theory (DFT)
methods (which utilize longer time and computatlgraver). PM3 provides improved description of the
interaction between non-bonded atoms (hydrogen @mdl steric effects), and represents a middle
pathway between the molecular mechanics (MM) metgodng mostly qualitative results) arad initio
methods (time-consuming but providing quantitatiesults). PM3 method has been indicated to provide
insights into the structural details of dimers, ypoéric structures and supramolecular systems and
providing information about the interactions amdntieem. The applicability of this method in the
optimization studies of large molecules has begorted in previous studies, as it is reliable aades
considerable computing tinf&2*PM3 method is utilized in modelling larger systemmging to its higher
computational efficiency, as compared to ab irdmol Density Functional Theory (DFT) methods (which

utilize longer time and computational power). Tiieractions between non-bonded atoms (hydrogen
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bonds and steric effects) can be inferred by tteshod®®**Recently, we have reported the effectiveness
of this method in providing insights into the stwal details of monomers and their dimeric strussu
and supramolecular systefti¢*Hence, all the geometries 5, 16, 17 and their dimeric structures were
optimized using semi-empirical PM3 (Parameterizezti®l number 3) methoti;”® using the Gaussian03
package (see Supplementary Informatidmjially, the geometry optimizations of monomets, 16 and

17, were computed using PM3 method. The optimizedrggoes were employed for the construction of
dimers and thereafter, dimers were optimized. Tiheedzation energies were calculated in all theesas
The interactions were observed carefully in all steictures, which are responsible for the thréeal-|
pattern in all the cases. The energy and geomgdéiiameters used in the discussion are based on PM3
method unless otherwise specifically mentioned. e\mv, it was not possible to extend calculation to
explain polymeric behaviour of the molecules.

4.6 MIC determination of the test compounds. Minimum inhibitory concentration (MIC) was cardie
out as per previously described metfiodill three Gram positive strains, viMicrococcus luteus
MTCC-2470,Staphylococcus aureddTCC-96 andBacillus subtilisMTCC-121 were inoculated in 5 ml
MHB independently and kept for incubation at 30f6€6-8 h (to reach O3, = 0.13). Antibiotics (100
pl) at a specific concentration were added in fivstl of 96-well micro titre plate and then expotialty
diluted. Bacterial inocula equivalent to the 0.5Rddand standards were prepared and 100 pul wasladde
to give the final concentration of 5 x *&fu/ml, and incubated at 30 °C for 48 h. 20 ul of Mdye (10
mg/ml wt/v in methanol) was added to each well kapt for incubation at 30 °C for 20 min. Bacterial
growth indicated by purple coloration adhered tisc&he antibiotic concentration in the well atiatn

no purple coloration observed, is the MIC of amtilu. Similarly, the MIC of test compounds was also

determined. Ampicillin and amoxicillin were used the positive control to compare results obtained
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from test compounds. Test assay, vehicle (DMSOjrohmmedia control and cell control were done in
triplicates (during each experiment) to validate tesults.
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M echanochemical click reaction asatool for making car bohydrate-based triazole-linked self-
assembling materials (CTSAMYs)
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Schemes, Figuresand Tables:
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R OR x a RO’&&/ /_\/\“/\@
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4, R =GH1;,C(0) [from1]
5, R =Cy3H23C(0) [from 2]
6, R =CH,;C(O) [from3]

1, R = GHu1C(O)
2, R = C;3H,3C(0)
3,R = CHC(0)

H
= HO/‘@AQ
7

Reagents and conditions: (a) BnBr (2 mol equiv); N&N mol
equiv) CuSQ5H,0 (0.4 mol equiv), sodium ascorbate
t-BuOH-H,0O (1:1), rt, 1 h, 73 - 80%

Scheme 1. Synthesis of triazole-linked carbohydrate derixei
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Figure 1. Structures of various clickable azides synthesizsder conventional conditions
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R = 2,3,4,6-Tetrad-acetyl3-D-glucopyranosyl
R =B-D-Glucopyranosyl
:IF.%S 17, 1?1 20, R = 2,3,4,6-Tetrad-hexanoylB-D-glucopyranosyl

=23 6-Tetrad-dodecanoyB-D-glucopyranosyl

N

Figure 2. Structures of various sugar-linked triazole dedmxes synthesized by mechanochemical

CUuAAC reaction
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Figure 3. Transmission electron micrographsi8§; b. 16; c. 17 and d.18 (for sample preparation, moist
MeOH-Hex was used fat5 and hexane only for others). For a larger imagagdesee Supplementary

Information.
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Figure 4. Transmission electron micrographs for the gel mlagld6 on standing for 3-5 days (For a

larger image please see Supplementary Information.)

Table 1. Interaction of18 with various solvents

Hansen'’s solvent paramet@rs;
Entry| Solvent Observation

dd Jdp dh
1 Hexane Quickly absorbs, forms clear thick gel | 7.28 0.00 0.00
2 Heptane Quickly absorbs, forms clear thick gel | 7.48 0.00 0.00
3 Octane Quickly absorbs, forms clear thick gel | 7.58 0.00 0.00
4 Octanol Dissolves; solution, marginally viscous| - -7 -7
5 Methanol Dissolves; does not gel 7.38 6.01 10.90
6 Toluene Dissolves; does not gel 8.80 0.68 0.98
7 DMSO Dissolves; does not gel 9.00 8.02 4.99
8 AcOH Dissolves; does not gel 7.09 3.91 6.60
9 Water Insoluble 7.63 7.82 20.68
10 |Water-HexaneAbsorbs hexane and leaves water at the bortom

" 20 mg of18 was taken up in 2 mL of the respective solventtaechature of the interaction was noted;
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@ dd/6p/0n are the dispersion/polar/H-bonding contributionsst the Hildebrand solubility parameter
(MPa"?); # values for octanol weneot available but the respective values reportediézanol are: 8.60,

1.32 and 4.89, respectively.

Turrrside down

N

Mixture of | == :
hexane & 4
agq KMnGQ, IX
+ -
Compound;
— | 2 TEM image of
e B | the gel

Figure 5. Demonstration of the application of compout&las a phase-selective gelator: The compound
absorbs hexane selectively from the bi-phasic mextand generates a gel that can hold the aq

permanganate solution over it.

Table 2. Antibacterial activity of triazole-linked compousnd

Bacterial strain

Micrococcus StaphylococcuBacillus subtilis
Compound luteus aureus MTCC-121
MTCC-2470 MTCC-96  (MIC, ug/ml)

(MIC, ug/ml)  (MIC, ug/ml)

4 1000 125 250
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16 250 500 500

18 1000 NAA NAA

19 NAA NAA 1000
Ampicillin 16 32 4
Amoxicillin 4 16 2

Test compounds: 1000 (pg/ml); NAA: No Antimicrobidtivity; Compoundsl3, 14, 15, 17 and20 were
not active.

]
17-M Truncated 17-M

Figure 6. The optimized 3D geometries of monomeric strugwk&l5 (15-M) and16 (16-M), showing

characteristic intramolecular and intermoleculadrogen bonding interactions. Owing to the diffigut
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pointing out interactions ith7 (17-M), markings have been made on its truncated steisttown. All the

bond distances are given in A units.

Figure 7a. The optimized 3D geometries of dimeric structurds1b (i. e. 15-D) (showing the
characteristic alignment of the two central benzangs and the interactions in them. All the bond

distances are given in A units. Bond angles arergia degrees (°).
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Figure 7c. The optimized 3D geometries of dimeric structure$7(i. e.17-D)
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Table 3. The absolute and stabilization energies of glucapysided5-M, 16-M, 17-M, 15-D, 16-D and

17-D calculated using the PM3 method

Absolute Energy (kcal/mol) Dimerization Energy
Entry Compound Formulae
(kcal/mol)

1 15-M -1.313319 - -

2 16-M -1.996846 - -

3 17-M -2.667027 - -

4 15-D -2.626648 E0-2E11-m 0.00

5 16-D -4.018538 - o-2Eiom -15.59

6 17-D -5.345318 Es.0-2E13-m -7.07

"Dimerization energy is calculated by subtracting #ummation of energies of monomers from the
energy of the dimer.
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Lipophilic polyvalent click-glycosides were made by solvent-free mechanochemical reaction.
They self-assemble in long chain hydrocarbon solvents to form supramolecular structures.

TEM observations were rationalized computationally by geometry optimisation.

One compound showed phase-selective gelation ability in a biphasic mixture of hexane and water.

Some of the compounds were moderately antimicrobial.
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1. 'H and *C NMR spectra

'H NMR spectrum of Propargyl 2,3,4,6-tetra-O-hexanoyl-B-D-glucopyranoside (1)
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13C NMR spectrum of Propargyl 2,3,4,6-tetra-O-hexanoyl-p-D-glucopyranoside (1)
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ACCEPTED MANUSCRIPT

'H NMR spectrum of Propargyl 2,3,4,6-tetra-O-dodecanoyl-B-D-glucopyranoside (2)

=
b
@
e
o
w
[T 5.2943
> ] 5.2705
o 5.2466
5.1344
5.1100
ﬂ- 5.0858
5.0508
5.0307
o ] 5.0066
o 4.7900 =
4.7700 o)
g 4.6981 =
] 4.6665 ]
L 4.3581 g
3= o o~ i 8
- 4 1,02 — 2 ;
sy fiae P 4.2141 B
—0.98 — I} 4.2024 oy
—_— o o 2 4.1700 @]
- ] v 4.1450 =5
v | 15— o 7 4.1319 >
===2-=4=5£ 4.1141 (o)
s R L 3.8602 g
< 3.8440 E
S 3.7420 2&
— = =< 3.7168 ©
u_#/_ TN-3.6649 &
i ~~—3.4792 :
2.6400
w 2 4499
e 2.4438 5]
2.4234 =
N ] 2.4191 4
1l P 2.4005 5
17.60 2.3741 =
~— 2.3563 =
~ : 8.
b 2.3381 -3
2.3211
A 2.3026 o
~ | 17.07 2.2836
» s 2.2701
137.71 S 2.2504
g - At
O 26,06 :.igg;
o 1.9204
o 1.6171
1.5993
= 1.5367
2 1.5185
° 1.2573
1.0326
° 0.9390
E
BBEYE4NSEERE| §UAREABNEREC2EEPR0E
w Q== Of o o=z {54 r‘omBngrv
- - o < mwHE o0 Zm
u 5B g 88% ' 8°
n 5 8¢
Q w
oaw b g
o (= 1 -
o (=X m . w ]
. . @ (3 o + O® g N
= O =3 s N =3 a8
N w o Lo} o N @ =N w = (32
VWU | = - oo o - o w Qo oOwnwrw ~
— o ON BN o dove U SU’N o wo |
. . OdJn: [} cow:+: @ w s oy QWO & o
S w N0 oN- | O WO WO HHEWWDHO &0 - W
OOOO:{U‘QONOOIg HONOOOANNWUNAOAWOHNOD | OO HO K
< = 2EQC ] wREC O [V 3 -8 -]
N x = won Il o (27 ] O NN
N N 1] ] 0 ® o 0
0 L} an



ACCEPTED MANUSCRIPT

13C NMR spectrum of Propargyl 2,3,4,6-tetra-O-dodecanoyl-B-D-glucopyranoside (2)
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ACCEPTED MANUSCRIPT

'H NMR spectrum of 1-Benzyl-4-(2,3,4,6-tetra-O-hexanoyl-g-D-

glucopyranosyloxymethyl)-1H-1,2,3-triazole (4)
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1-Benzyl-4-(2,3,4,6-tetra-O-hexanoyl-p-D-

spectrum of

NMR

13C

glucopyranosyloxymethyl)-1H-1,2,3-triazole (4)
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H NMR spectrum of 1-Benzyl-4-(2,3,4,6-tetra-O-dodecanoyl-p-D-
glucopyranosyloxymethyl)-1H-1,2,3-triazole (5)
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1-Benzyl-4-(2,3,4,6-tetra-O-dodecanoyl-p-D-

spectrum of

NMR

13C

glucopyranosyloxymethyl)-1H-1,2,3-triazole (5)
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'H NMR spectrum of 1-Benzyl-4-(2,3,4,6-tetra-O-acetyl--D-glucopyranosyloxymethyl)-
1H-1,2,3-triazole (6)
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13C NMR spectrum of 1-Benzyl-4-(2,3,4,6-tetra-O-acetyl-B-D-

glucopyranosyloxymethyl)-1H-1,2,3-triazole (6)
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ACCEPTED MANUSCRIPT

'H NMR spectrum of 1-Benzyl-4-(hydroxymethyl)-1H-1,2,3-triazole (7)
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13C NMR spectrum of 1-Benzyl-4-(hydroxymethyl)-1H-1,2,3-triazole (7)
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'H NMR spectrum of 1,4-Bis[(4-(2,3,4,6-tetra-O-acetyl-p-D-glucopyranosyloxymethyl)-

1H-1,2,3-triazol-1-yl)methyl]benzene (13)
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13C NMR spectrum of 1,4-Bis[(4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosyloxymethyl)-

1H-1,2,3-triazol-1-yl)methyl]benzene (13)
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'H NMR spectrum of 1,4-Bis[(4-(B-D-glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-
yl)methyl]benzene (14)
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13C NMR spectrum of1,4-Bis[(4-(B-D-glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-

yl)methyl]benzene (14)
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H NMR spectrum of 1,4-Bis[(4-(2,3,4,6-tetra-O-hexanoyl-p-D-
glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-yl)methyl]benzene (15)
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1,4-Bis[(4-(2,3,4,6-tetra-O-hexanoyl-p-D-

spectrum of

NMR

13C
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H NMR spectrum of 1,3,5-Tris[(4-(2,3,4,6-tetra-O-hexanoyl-p-D-
glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-yl)methyl]benzene (16)
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1,3,5-Tris[(4-(2,3,4,6-tetra-O-hexanoyl-p-D-
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spectrum
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H NMR spectrum of 1,2,4,5-Tetrakis[(4-(2,3,4,6-tetra-O-hexanoyl-p-D-
glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-yl)methyl]benzene (17)
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1,2,4,5-Tetrakis[(4-(2,3,4,6-tetra-O-hexanoyl-p-D-

of
glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-yl)methyl]benzene (17)
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ACCEPTED MANUSCRIPT

H NMR  spectrum  of  1,2,4,5-Tetrakis[(4-(2,3,4,6-tetra-O-dodecanoyl-p-D-
glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-yl)methyl]benzene (18)
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1,2,4,5-Tetrakis[(4-(2,3,4,6-tetra-O-dodecanoyl-p-D-

spectrum  of

NMR

13(:

glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-yl)methyl]benzene (18)
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ACCEPTED MANUSCRIPT

Tetrakis[(4-(2,3,4,6-tetra-O-hexanoyl-p-D-

spectrum of

NMR

'H

glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-yl)methylJmethane (19)
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spectrum of

NMR

13C
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glucopyranosyloxymethyl)-1H-1,2,3-triazol-1-yl)methylJmethane (19)
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2. TEM Images for compounds 14, 15, 16 and 17
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Figure 3 Transmission electron micrographs: a. 15; b. 16; ¢. 17 and d. 18 (for sample
preparation, moist MeOH-Hex was used for 16 and hexane only for others)
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(16)

Figure 4 Transmission electron micrograph for the gel made by 16 on standing for 3-5 days

3.

O J oy b W

NN N e e e e =
N HOW®OW-TJo U WN - O W

XY Z Coordinates of the geometries optimized using PM3 method

P JdoRFRPORFRP OO RO JJ0JdF F oo

Monomer 15 (15-M)

O OO OO ODODODODOOIODODODODOOOOooOo

-3.
-2.
-3.
-3.
-1.
-2.
.854663
. 741286
.500089
.408781
.450776
.246629
.854229
.640583
.875655
.389679
.634286
.653155
.863461
.777457
.687479
.392012

N W NN

565856
667252
102737
830924
387600
900755

GO DBPNWWEANWRFRFORPRNRFFOOOOR OOO

.044728
.195340
.548568
.040066
.379872
.838740
.138235
.604431
.026652
.046989
.431741
.119427
.656084
.381900
.589132
.312301
. 715910
.918447
.269293
.906169
.785443
.945417

WNWWWNNWNWWWWNDREOo

.584344
.411424
.395158
.991334
.337001
. 795296
.795292
.536104
.934860
.038997
.337782
.537743
.484348
.709226
.597444
.797678
.366605
.236215
.956571
.318280
.155681
.368845

32



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

ooy PHFPOHREFPRPERPPRPOOODOOHNHFOI OO OOOHFR OOOOHFO~OOOOHFRPRPFOHTORHRPOOOHDRFREFEFRERPRFRFOOODRFODODRFRERRREREREROJIOJDO R

eNoNoNoNoNoloNoloNoRolNeoloNoloNoNoNoNoNoNoNoNololNoNoNololNoloNolNoNoNoNoNolNoNoBoNoloNoloNoloNoNoNolNolNoNoNoNolNoNololNoloNolNo)

e
OV JUTWO OO OUI oYW WOWO ~JUTU OO ~1 0 Ul ~J O IW=-10-=-1-=-101WW-=1WWW-=T0WOWONOW-=L0oYW:HdoAoOOoODd U Wi W

.371618
.544107
.729306
.102360
.553618
.078096
477697
.928572
.688104
.778441
.979116
.621082
.361715
.922318
.563429
.845161
.702218
.236641
.235971
.229689
.788309
.802755
.267970
.124680
.113670
. 719557
.176660
.377079
.158317
.364445
.510876
.887639
.943934
.648545
.657309
.512814
.055371
.367360
.037777
. 710367
.357012
.554723
.853030
.663297
.525398
.493310
.680751
.249118
.759602
.322155
.436680
.380392
.685938
.026287
.269832
.604842
.107289
.763161
.726348
.436581

0
-1

4
3
5
4
5
3
3
2
2
1
4
4
2
4
5
2.
1
2
5
5
6
2
1
6
6
7
0
7
8
7
0
0

.735423
.715967
.697525
.039652
.273793
.281369
.899974
.949386
.837738
.391394
.049763
.022907
.693115
.097741
.215592
359432
.882862
.715612
.179962
.165145
.523810
.817131
.450059
.573093
.558850
. 714731
.645179
.726099
.657761
.713880
.858364
. 925737
.818244
.191976
.451502
.339034
.635029
.213970
.350788
.622429
.730415
.693683
.030636
.245201
.807168
.357816
.609662
.238387
.728860
.604368
.516335
.445170
.193267
.286651
.287898
.725254
.244893
.154580
.970315
.856925

NO R, OOORRE b

|
NN OWEREREONDODN

-0

.239777
.875300
.128659
.649167
.255468
.176522
.009453
.448613
.511785
.145192
.413147
.510025
.473634
. 645193
.521542
.082660
.855739
.154407
.640509
.406455
.528171
.495977
.228028
.641407
.406771
.544086
.645191
.664557
.546419
.432990
.424718
.804984
.729090
.087650
.847593
.295598
.563181
.811394
.250863
.155248
.835247
.523767
.274679
.911635
.371391
.495335
.085802
.403526
.629429
.706137
.946392
.657932
.822442
.246562
.366259
.616721
.547145
.397558
.522436
.601522

33



83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

HFRFOoOORPRPOOONR R RO OO R, RO RFOORRPRPRPRPRRRRRORRPFOORRPRPOOR RO RFORRFROR R OGO

eNoNoNoNoNolBoNoloNoRolNoloNoloNoNoNoNoNoNolNoNololoNoNololNoloNoloNeoNoNoNolNoNoBoNoloNololNoloNeoNoNololNoNoNoNolNoNololNololNolNo)

.047358
.916412
.838049
.279054
.648282
.094596
.341365
.507041
.546619
.449757
.668280
.525049
.182989
.086013
.736769
.991661
.185910
.053259
.955125
.904430
.650900
.988802
477217
. 771259
.562209
.083516
.648331
.500417
.552662
.949059
.190905
.606278
.521958
.502828
.133589
.702293
.375604
.898957
.453711
.436904
.632878
.601585
.066798
.578326
.744153
.545331
.318055
.871895
.913329
.962785
.900664
.025550
.526645
.949322
.665648
.610843
.495146
.891368
.797214
.397030

.689542
.510479
.889912
.616669
.356897
.439884
.786694
.345233
.018472
.965835
.081338
.800118
.048620
.667788
.811821
.446159
.805128
.005653
.960458
.248521
.320924
.041913
.124150
777622
.094447
. 764768
.406786
.110264
.363429
.485848
.285282
. 764525
.699922
.076413
.155281
.770101
.264334
.161152
.589723
.999921
.703350
.582958
.071212
.172986
.012480
.687756
.258656
.944406
.212717
.151608
.733765
.650268
.421634
.090191
.615069
.246892
.170561
.590536
.529783
.202798

.564203
.425691
.489542
.473499
.385022
.634512
.080889
.766118
.551665
.459227
.036774
.321917
.798947
.765077
.232233
.076637
.089240
.075433
.026795
.890817
.723549
.605857
.871201
.971154
.088341
.512194
.946959
.564432
.842112
.947842
.689139
.064557
.916515
.618163
.532741
.402839
.095785
.989007
.135531
.526346
.663763
.628093
.761021
.901069
.832063
.527249
.045980
.949955
.710846
.403399
.622182
.571279
.229632
.300716
.404885
.265725
.887500
.627805
.734648
.887826

34



143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202

FRFPFPORRPORPRPOOFR RO RPORRPOR R OO RFRODR PR RO REREROOOON®OONFE OO HRE O WORE 0MOOWEF o oo

eNoNoNoNoNoloNoloNoRolNoloNoloNoNoNoNoNoNoNoNololNoNoNololNoBoNolNoNoNoNoNolNoNoBoNoloNoloNoloNoNoNolNolNoNoNoNoloNololNeololNollNo)

.855575
.294234
.919019
.569326
.705550
.229085
.249852
.305260
.705514
.823969
.875228
.581570
.888378
.790773
.971905
.820374
.543954
.010598
.128934
.202569
.881893
.137043
.873520
.584282
.385112
.655664
.475044
.866960
.934084
.920845
.975781
.892860
.536647
.330913
.324688
.991078
.309533
.383148
.541475
.216397
.977315
. 796080
.901753
.239848
.032463
.280539
.757553
.699369
.148529
.91342¢6
.655046
.447447
.084335
.423844
.537347
.778772
.881422
.586215
.712058
.354575

-6.
-1.
.374592
.394913
.167785
.728463
.077568
.699870
.683753
.063248
.703849
.250163
.146453
.881190
.043258
.342377
.698101
.534014
.899675
.288499
.123208
.536490
.675446
.976180
.662964
.380284
.237025
.998472
.779238
.029513
.890916
.555409
.669221
.488797
.657458
.619358
.202297
.166536
.211050
.111178
.121857
.131243
.843620
.766409
.116441
.038861
.345016
.370988
.504392
.501306
.369795
.752843
.685365
.896246
.293267
.367966
.439281
.996230
.109673
.991750

-0
-2

185351
053701

-1

-0

.100227
.032245
.740866
.340613
.161508
.103697
.209039
.915386
.120832
.812531
.793172
.217129
.099124
.231153
.049965
.150115
.242193
.220444
.798342
.895592
.158609
.500212
.165403
.868704
.515745
.843722
.513702
.362690
-2.
-2.
0.
.263638
.464273
.615774
.846006
.208615
. 723936
.432099
.037147
.294811
.454389
.813265
.039977
.675557
.950265
.525111
.459987
.444757
.033482
.717408
.929893
.643841
.998519
.498784
.149415
.696089
.727631
.030495
.069163
.783622

852089
153207
128754

35



203
204
205
206
207
208
209
210
211
212
213
214
215
216

O 1o U bW

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

PR P RRPROORRPOR R R R

P~ ooJdJoooodJdJoodRPrE P dFrPr PP JdJoooPFPrP oo R, PO I oy

-17.041020
-16.941819
-16.401135
-4.818463
-5.430695
-3.484473
-3.517249
-3.135987
-2.477933
-2.386429
-2.757919
-1.477749
1.057709
0.199344

[eNoNeoNoNeoNoNoNolololNolololNe]

Monomer 16 (16-M)

0.224429
1.039277
.848869
.537354
.391140
.692507
.863356
.866989
.031552
.168653
.144964
.920467
.410242
.063773
.546839
.210825
.076938
.451731
.040003
.878322
.488805
.316187
. 787533
.702294
. 748724
.441159
.096783
.477473
.197108
.984714
.476120
.471484
.788374
.621542
.306647
. 449777
.682046
.674635
.399672
.093264
.116971

(@]

oNoNeoNoNeoNoNeoloNohololoNoNoloNoNoNoloNoloNoloNeolNoNoNoNoNoBoNoloNoloNoloNolNolNeleo)
NOYO I, JINOVTOORFRP OUORF OUDd T OO MMONORPR WKHFEF WMNhENMNNDEDNDNODNDO

-0

-1.
.365638
.437038
.073005
.017552
.883858
.427014
.003757
.142110
.599391
.446502
.599178
.355202

-0

o

OO oy U1 0oy 4 9 J 4

.301104

849766

1.191119

.400269
.647319
.548367
.087022
.125895
.571088
.725762
.425977
.907860
.193211
.005725
.512584
.680738
.890121
.051481
.209539
.658050
.874979
.539747
.416192
.946082
.816127
.554140
.580903
.993427
.713135
.438935
.435156
.694237
.023227
.198708
.959391
.356233
.244377
.265142
.420357
.963945
.799644
.398924
.028569

N WOORFRREFENORIDN

.812524
.662613
.460004
.197494
.452359
.544245
.853291
.513454
.049316
.734081
.062977
.951694
.726759
.510893

0.203353
-0.
.995613
.694364
.532509
.988224
.518176
.447249
.742619
.566810
.368252
.261633
.760110
.213069
.588269
.998717
.093946
.193238
.549265
.823865
.245736
.459815
.300290
.594968
.185046
.609048
.036398
.062343
.916617
.880691
.863186
.300738
.779301
.831615
.077367
.358460
.472636
.193687
.032952
.252081
.863466

753338

36



42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

OSSOSO HFHFFO+FHFOOOHFKFEFORFRFPEFRPRFRPRPEPOOOODOOFOS OODOMFOSDTOHFOOOF O FFOOCTODFRFRPRFRPRODORFRRPRPROOOODORFRERFRFRFREFOODRFOORKFRK

eNoNoNoNoNolBoNoloNoRolNoloNoloNoNoNoNoNoNoNoNoolNoNoNololNoloNolNoNeoNoNoNoloNoBoNoloNololNoloNoNoNolNolNoNoNoNolNoNololNololNolNo)

=

=

=

.255047
.569924
.388382
.814111
.948799
.532651
.546040
.923180
.475289
.379115
.931373
.080026
.697803
.014757
.682152
.233148
.211963
.709540
.052596
.883659
.602053
.749429
.722628
.297217
.150914
. 714627
.399540
.132609
.522024
.693274
.940376
.184666
.215112
.744068
.859480
.660771
.152886
.887422
.825771
.573109
. 781588
.118226
. 746543
.438974
.529455
.600352
.593505
.024916
477247
.140595
.953235
.846104
.170944
.525220
.564252
.183141
.113341
.372417
.516985
.980621

NORFR OB NREPENOPR PP OORPRPROONBMRELPOOONN

.082175
.842337
. 643410
.187553
.827942
.611972
.705197
.548809
.053375
.389340
.472124
.051096
.921010
.918349
.187237
.274249
.021863
.372483
.847514
.059488
.936556
.154534
.981233
.547443
.429067
.552482
.896488
.732753
.357889
.592915
.831361
.349973
.121039
.913284
.584016
.337826
.078232
.654554
.255187
.066853
.047330
779673
.148575
.299484
.125692
.041944
.943828
.574943
.267201
.621714
.667387
.726158
.757611
.473204
.228343
.253918
.140641
.997107
.434520
.590098

OO MNP ONORFRF U WE BBNENWOOWDDDB_EDNDEDNDDDWADND

wWwbh ook NO

.535090
.615905
.895459
.026470
.887674
.146706
.797057
.215887
.906186
.465683
.171795
.955705
.483052
.804794
.929646
.634869
.204589
.924707
.519768
.063704
.227608
.633999
.873929
.953288
.157557
.807444
.644320
.450170
.950823
.076081
.037544
.790918
.025408
.928764
.713070
.265560
.706856
.979279
.091381
.620624
.293323
.949512
.352424
772374
.068664
.466687
.581405
.496075
.682339
.678836
.655277
.310346
.653079
.659156
.541009
.830238
.686962
.080543
.928806
.617987

37



102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

[oclile cRo BT INe NI N I R S e Nl o N ST e B e B o N S R R i N N i o i o N I e e i N O e e e e e e O e e e e N e e e )

eNoNeoNoNoNoloNoloNoRoNeoloNoloNoNoNoNoNoNoNoNololoNoNololNoloNoNoNoNoNoNoloNoBoNoNoNoloNoloNeoNoNolNolNoNoBoNolNoNololNololNolNo)

13.
13.
.663189
.069004
.719066
.931355
.319516
.389494
.325603
.670395
.071444
.160999
.755700
.714809
.026060
.427953
.530772
.555636
.506019
.903274
.295581
.150243
.696305
.853225
.693488
.054903
.924568
.719328
.207261
.279001
.512038
.148176
.877366
.481515
.592671
. 779898
.029084
.013251
.273571
.496055
.615254
. 751576
.926660
.910081
.604857
.352184
.188919
.495977
.756841
.205796
.70199¢6
.030519
.250138
.178733
.224647
.973117
.279798
.911852
.810439
.820569
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327820
132488

.735696
.805434
.538197
.500199
.689710
.357350
.851143
.044242
.543861
.694369
.335132
.303042
.311109
.201398
.604905
.376169
.243280
.489226
.297799
.642798
.614025
.594256
.604072
.655458
.059938
.878780
.991610
.555360
.034721
.890982
.383041
. 752807
.110376
.202924
.161115
.999672
.617506
.299352
.724062
.563347
127772
.803642
.664939
.290599
.500752
.667445
.416937
.046787
.484914
.330627
.804847
.107480
.781837
.851144
.183281
.278523
.588123
.787402
.287601
.899331
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.861619
.246749
.189981
.573256
.969117
.967025
.420317
.976132
.052544
.284241
.306584
.845109
.087695
.978700
.023609
772416
.348630
.263801
.008679
.492859
.142944
.906267
.897832
.325431
.607322
.392470
.053109
.384951
.868155
.182144
.863766
.926837
.564883
.639910
.671168
.803531
.529217
.298043
.266042
.191713
.592577
.358566
.571776
.241689
.023329
.610682
.359819
.807808
.034518
.017989
.823927
.766048
.330857
.524857
.974394
.047979
.111544
.096769
.345550
.236201
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.249689
.260334
.210737
.031279
.452797
.403076
.704670
.360117
.369153
.199372
.636777
.342596
.413410
.808935
.327079
.192077
.858422
.656016
.468354
.469216
.013771
.353116
.121932
.419759
.690713
.142241
.266442
.183700
.177590
.683502
.874302
.209130
.092916
.062174
.937716
.542793
.091796
.507351
.946912
.490768
.900617
.241796
.651634
.817602
.676800
.009943
.99428¢6
.344728
.437168
.766929
.835692
.583902
.935646
.417417
.081632
.129339
.135781
.277915
.069752
.833464

.606200
.719251
.514498
.468232
.635716
.307289
.817556
.398499
.055722
.275583
.543775
.835460
.159321
.810215
.070415
.654584
.913418
.527873
.874006
.369939
.265058
.443708
.312923
.857012
.670187
.873767
.469093
.498889
.926254
.540136
.327915
.482535
.214437
.865831
.304583
.225148
.142224
.502091
.385460
.427430
.465667
.436869
.842473
.429024
.456792
.492593
.029040
.929415
.229865
.794738
.266264
.804623
.534833
.212775
.846129
.010365
.742265
.811183
.711699
.241170
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.346800
.496125
.470081
277773
.587000
.862359
.037115
.139431
.576891
.458600
707379
.747373
.323189
.001142
.692222
.831995
.070998
.833071
.053492
.428254
.442399
.139091
.318693
.566826
.555450
.018755
.713121
.383763
.386414
.598369
.876826
.006982
.843517
.815940
.104923
.133153
.510684
.499124
.617577
.339603
.559924
.584447
.671909
.412734
.105554
.601058
.549685
.939625
.857919
.506536
.177447
.593538
.641595
.858721
.898491
.718261
.385411
.128326
.491335
.802418
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.627213
.844736
.984820
.080144
.889717
.630848
.273619
.571738
.737951
.347154
.409516
.366700
.511955
.789089
.078580
.026091
417617
.017638
.314221
.189169
.122182
.001533
.157629
.306281
.647995
. 740860
.916221
.028763
.172839
.167681
.118987
.356526
.173600
.460909
.526602
.574595
.957674
.132009
.744540
.049392
.569183
.213048
.615272
.531694
.292681
.549540
.828290
.2274009
.690049
.715577
.155895
.996342
.883101
.488630
.660457
.512678
.920894
.501566
.308643
.364933
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.195355
.271685
.849412
.805353
.342617
.692169
.378399
775772
.592727
.534115
.800272
.383719
.910098
.526235
.874859
.310391
.824721
.937323
.560553
. 743981
.921948
.019564
.215088
.673312
.055833
.432448
.144196
.512059
.438136
.311894
.988309
.289648
.790335
.511138
.038134
.142173
.521819
.984711
.415987
426641
. 765682
.359166
.151552
.224628
.111218
.928990
.443770
.821532
. 442474
.360456
.034147
.351645
.523804
.990411
.806922
.193720
.845073
.561077
.305228
.857488

.094775
.700429
.139497
.415835
.901515
.881214
.939327
.257710
.357424
.429232
.613315
.397179
.682899
.952623
.395152
.305335
.909100
.198200
.431083
.148490
.071258
.200582
.122857
.423305
.342634
.340282
.017006
.750389
.436001
.040084
.621605
.497379
.474481
.782476
.847126
.560180
.576590
.873328
.244367
.064689
.013444
.266029
. 621719
.902611
.107635
.799028
.867121
.492628
.029045
.819711
.582543
.956029
.018066
.128580
.609569
.897141
.568135
.977528
.569816
.042033
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-4.186924
-2.331866
-5.039188
-4.017647
-6.139524
-9.752021
-9.934938
-9.620632
-3.416328
-4.666501
-5.223306
-7.042511
-6.028371
-6.348502
-9.247420
-9.032235
-11.090078
-5.782786
.971672
-4.647369
-6.498199
-7.229723
-5.485680
-11.478995
-11.271203
-11.693945
-3.920521
-5.470648
-4.003167
-4.583512
-4.056093
-2.560503
-1.917766
-2.453156
-2.148890
2.570377
4.281387
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-0.334382

0.299020
0.378994
-0.750022
1.638262
-0.286901
1.891278
0.735781
.648238
.523959
.411907
.929268
.593764
.273331
.437400
.854898
.120656
.392944
.223296
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1.815187
.622238
.402018
.484164
.245455
.355026
.851595
.281793
.482546
.356834
.619710
.369973
.226888
.316319
.983172
.425463
.063859
.673361
.900278

.257741
.893747
.041355
.409696
.359371
.803936
.096718
.241824
.050709
.083075
. 746397
.794423
.158775
.838177
.291391
.997377
.594461
.585072
.946904
.187790
.062088
.206586
.427305
.593097
.592874
.882126
.436089
.193754
.567493
.261943
.009201
.534011
.006724
.020220
.554345
737212
.899672
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.682525
.495056
.483248
.875257
.319281
.079865
.471999
.466525
.504539
.696671
.682306
.003760
.403476
.085049
.424150
.027823
.507606
.217344
.854306
.021414
.020381
.625469
.423323
.534641
.089643
.929750
.389959
.763359
.002626
.350662
.017622
.554617
.270899
.578737
.419578
.027069
.036204
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.630438
.859654
.467867
.838677
.843190
.246692
.630891
.228682
.440625
.528584
.386670
.685382
.332663
.769525
.818510
.412363
.178198
.626737
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.292861
.270131
.404411
. 795171
.157384
.999117
.806694
.754231
.531557
.795201
.527359
. 779591
.202258
.826489
.987200
.877265
.617469
.923528
.638694
.277800
.508155
.109167
.306120
.669365
.007758
.517811
.354856
.315924
.584154
.403903
.313249
.245914
.419311
.350805
.315593
.951334
.146786
.814965
.688864
.137554
.629040
.254717
.102285
.530641
.333580
.264262
.723765
.184829
.796826
.088618
.019973
.525906
.803395
.207239
.871005
.138085
.266113
.443328
.621629
.326938
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.653366
.651365
.293895
.103426
.715331
.178740
.307722
.379752
.202733
.052771
.339654
.930814
.659392
.185684
.204709
.062828
.945058
.199593
.048795
.161795
.012293
.004880
.275819
.441772
.165271
.238912
.962223
.638291
.784258
.568213
.160129
.540049
.606298
.844582
.450010
.566829
.819928
.966415
.684379
.102717
.280809
.284527
.839956
.404226
.451903
.172413
.516012
.873343
.218352
.623600
.344899
.826513
.393985
.004671
.993591
.729239
. 715596
.721060
.485164
.831673
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.946508
.410814
.194686
.301424
.788202
.123463
.488025
.55549¢6
.130714
.781380
.378916
.483284
.372593
.056419
.859032
.144902
.962141
.668493
. 779695
.283324
.384817
.219278
.649190
.352370
.916184
.362315
.365048
.052367
.295926
.657369
.004884
.234697
.133262
.302300
.480504
.646771
.910224
.141491
.927136
.338454
.386126
.957575
.994819
.878110
.602034
.210316
.585018
.618427
.222278
. 756791
.370733
.828365
.224230
.086134
.692934
.700647
.096980
.611210
.036295
.950031
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.505680
.369323
.540730
.858439
.671583
.534983
.939883
.139203
.668990
.481354
.964030
.173088
.356935
.169403
. 753413
.004209
.011168
.902367
.843844
.611599
.865645
.356522
.079680
.827946
.827507
. 732082
.902274
.564163
.662485
.421183
.665585
.357236
.789320
.449675
467286
.168275
.578247
. 747645
.530984
.452304
.226409
.857646
.475751
.069555
.769793
.885929
.058876
.268326
.003114
.054452
.418411
.520616
.728337
.543907
.430890
.437245
.791489
.222884
.906342
.492366

.971901
.361584
.674687
.148288
.022474
.331337
.345092
.13288¢6
.378008
.287102
.845738
.149277
.348292
.364421
.478988
.875629
.567979
.338708
.003476
.324162
.871527
.47954¢6
.525012
.346778
.499893
.722098
.807657
.414797
.250153
.468164
.47954¢6
.862847
.298748
.429438
.230020
.485080
.582775
.900824
.856900
.900381
.210976
.623298
.264105
.810110
.566104
.128185
.135599
.895712
.265989
.351897
.941626
.785664
.091627
.473089
.332485
.274736
.568410
.244084
.727710
.056349

.881149
.696278
.739117
.802498
.139710
.276916
.451689
.236233
.247293
.521056
.070790
.245537
.386032
.748910
.997486
.596186
.836106
.381191
.020893
.093194
.449904
.182219
.167155
.592252
.452752
.376227
.146279
.623575
.449883
.461286
.716256
.829489
.411832
.767682
.930787
.491766
.333846
.827371
.568328
.262465
.862890
.890049
.483536
.294913
.860079
.598257
.278453
.510003
.621966
.013309
.970144
.546301
.101256
.238463
.666997
.625894
.932092
.394469
.983544
.384200
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.111433
.064779
.849102
.085063
.120752
.207534
.066922
.261200
.104806
.369199
.764204
.324847
.984458
.421066
.051601
.161831
.689982
.026464
.669582
.863689
.805515
.110244
.192966
.015259
.101860
.978968
.427589
.810948
.084331
.385501
.622947
.062523
.495529
.820798
.809745
.618804
.112545
.665574
.440192
.129742
.436092
.498491
.012734
.347311
.218640
.817344
.142505
. 752931
.331369
.925953
.403849
.398463
.586393
.524889
.932523
.450626
.201529
.522192
.994143
.691979
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.994160
.921979
.170912
.059245
.170571
.945801
.123382
.157436
.676748
.445126
.643968
.639257
.598579
.888847
.309350
.112486
.678026
.972953
.602471
.838056
.884224
.405517
.120952
.867421
.650218
.648234
.176984
.996076
.283877
.293072
.427153
. 742761
.878431
.729787
.290481
.083135
.579655
.652848
.749040
.638725
.686351
. 799976
.376210
.889086
.530888
.107293
.701245
.498140
.396099
.903977
.661412
.669390
.418218
.091461
.678227
.790602
.259058
.591269
.415440
.491010
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.013478
.406232
.316551
.119879
.772502
.766119
.698418
.859324
.323978
.035750
.096933
.231297
.949427
.656933
.225321
.7277097
.411361
.565504
.065196
.391275
.424399
.013218
.517662
.875251
.115896
.484916
.710569
.580928
.995308
.050908
.7176734
.958840
.705142
.058821
.609748
.338102
.472754
.739959
.422240
.158503
.811378
. 723703
.289567
.435626
.189753
.167914
.813720
.893072
.138743
.226912
.368726
.714611
.640201
.020741
.516447
.963894
.063305
.384170
.903138
.841350
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200
201
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205
206
207
208
209
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211
212
213
214
215
216
217
218
219
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221
222
223
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225
226
227
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.783525
.385972
.740344
.471502
.346653
.217988
. 755997
.036846
.420900
.807967
.353278
.363961
.003492
.405131
.952982
.441505
.251433
.685486
.301091
.603950
.901898
.302879
.839006
.879213
.730711
.315757
.290054
.049781
.674343
.144842
.755201
. 793113
.268684
.305492
.213030
.272512
. 764487
.952037
.733993
. 775865
.253906
.197783
.312633
.986117
.062058
.608558
.260472
.483718
.933725
.437675
.094293
.015035
.491436
.979683
.123182
.276561
.649388
.178173
.091179
.809832
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.710583
.267472
.253952
.112253
.408474
.508235
.262970
.098850
.342265
.775718
.938424
.387143
.075290
.641365
.239852
.114485
.235143
.817032
.435407
14.
. 797651
.291138
.186925
.207419
.645303
.155756
.554637
.895662
.940395
.954570
.050970
.185022
.573549
.261426
.825592
.374288
712741
.105271
.812739
.199325
.290723
.366948
.338713
.055793
.275566
.373492
.295045
.861371
.001165
.063732
.896797
.438069
.260647
.901906
.246716
.715499
.089857
.228588
.477331
.893599

405994

.073127
.679722
.254026
.380659
.207660
.610118
.054141
.071557
.124564
.550951
.042100
.250486
.665449
.487685
.888664
.254232
.293931
.164543
.764670
.304025
.463552
.511160
.364773
.140234
.168242
.552869
.148506
.428917
.541295
.317150
.973504
.836961
.733028
.172950
. 766892
.882601
.414096
.139399
.511862
.526564
.162477
.612834
.055612
.661400
.025350
.343321
717112
.291983
.767010
.204741
.337448
.051010
.114872
.685852
.518102
.494292
.985247
.214034
.590718
.292325
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.579699
.901628
.350151
.977275
.538740
.141834
.311436
.577465
.701608
.509030
.277330
.831113
.684430
.915085
.613742
. 712982
.238773
.082883
.381590
.560513
.014782
.526850
.164865
.083703
.064979
. 720035
.096928
.628559
.519294
.763926
.921227
.690325
.332350
.164245
.138924
.170761
.978247
.698419
.066113
.108406
.442993
.629446
. 627463
.130154
.141811
.142609
.753863
.113218
.702584
.376576
.076236
.115992
.897313
.167033
.145392
.734234
729779
.120665
.388593
.464914
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.904698
.529944
.063353
.984142
.816711
.112844
.320091
.994727
.504141
.419466
.037657
.689458
.596293
.582176
.512539
.751199
.105265
.165181
.548509
.281439
.530652
.461689
.835906
.290056
.436683
.660773
.242570
.930702
.866934
.790500
.352499
.821219
.764231
.019191
.766703
.837473
.200032
.954875
.593354
.338710
.003592
.703978
.374194
. 622832
.870811
.766762
.542771
.166545
.806422
.172809
.529299
.113726
.590955
.980583
.437055
.997031
.168045
.627869
.705943
.161202

.108780
.182238
.092510
.083151
.499652
.086262
.163238
.841914
.905069
.828973
.310513
.230683
. 633911
.597522
.601581
.801092
.296649
L727422
.354897
.588135
.506345
.653099
.834114
.541856
.663774
.960234
.472733
.131690
.362096
.087256
.041556
.993909
.799187
.576710
.137633
.470819
.133415
.685575
.490230
.803760
.398277
.808580
.524272
.822752
.065919
.639031
.360866
.067260
.112840
.250336
.879234
.533404
.341576
.273429
.382238
.854418
.976625
.551676
.855218
.536910
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.684032
.166438
.094633
.988187
.767815
.289434
. 734062
.858915
.446001
.870057
.408360
.455416
.443595
.040287
.055236
.460157
.879455
.006073
.913531
.479856
.020084
.846299
.179742
.371020
.864004
.610344
.7179647
.437413
.141544
.008084
.993592
.280783
.956988
.086118
.634464
.353429
.284766
.427835
.836890
.118671
.438998
.455905
.127900
.434503
.365371
.131248
.098684
.755796
.339515
.760123
.166632
.141972
.792624
.778928
.133768
.173003
.256772
.861196
.689126
.652912

.999472
.404092
.365164
.254850
.209606
.456970
.258206
.279450
.379338
.260566
.538255
.244566
.806482
.240746
.264765
.862685
.508654
.898075
.965834
.263616
.661418
.807372
.847603
.673385
.982976
.630735
.016657
.345954
.885684
.637354
.207135
.889901
.316523
.182419
.564283
.155953
. 723348
.905229
.230606
.353413
.028731
.854485
.288439
.632614
.147538
.351326
.023068
.301385
.445858
.735054
.718979
.427843
.059242
.149583
.789728
.163052
.794527
.719641
777451
.701172
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.219212
.660124
.949910
.355047
.888045
.149495
.686047
.304528
.827135
.380602
.895555
.906978
.839876
.657186
.303391
.472190
.919179
.168825
.344868
.549561
.344670
.123010
.304885
.119763
.287289
. 736281
.774886
.839677
.493663
.986462
.304422
.970995
.471824
.827253
.15044¢6
.425478
.496606
.505008
.759630
.364158
.972295
.011067
.698539
.090955
.500250
.80845¢6
.531459
.910286
.349814
.707827
.589911
.764697
.763261
-0.
.858567
.732520
.864294
.037446
.027577
.857408

914572
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.238360
.849329
.841631
.760514
.189682
.582243
.683343
.480047
.167652
.774427
.908725
.524658
.094595
.886175
.166427
.329182
.530058
.980803
.574736
.576855
.937358
.405516
.722810
.469029
.841102
.806085
.942982
.878681
.437986
.731800
.828906
.268808
.853898
.411101
.530163
.034150
.485523
.672823
.152686
.696555
.485397

.244311
.557154
.001775
.141397
.832060
.379586
.918559
.448522
.161331
.902850
.187812
.053032
.010658
.854801
.845964

.700978
.149471
.868122
.475545
.504280
.565041
.326813
.960120
.884572
.326709
.943319
.864711
.846385
.888656
.917793
.515522
.524235
.496002
.923110
.611299
.632106
.598841
.642393
.156825
.102136
.434003
.614969
.718034
.027004
.874323
.101841
.054625
.788338
.344696
.729447
. 754154
.474340
.572223
.532544
.795378
.060694

.025911
.612948
.191155
.572538
.159079
.355934
.812367
.259228
.523083
.025570
.930561
.273345
.971890
.336101
.699913

.447375
.051418
.902047
.499686
.356063
.236448
.900907
.039571
.603212
.189487
.100027
.736746
.925785
.090846
.799962
.512948
.314006
.825638
.384419
.279713
.606061
. 764883
.086972
.774484
.421868
.295729
.026051
.120132
.637228
.450846
.869801
.804068
.851274
.473370
.615534
.404923
.115183
.530366
.761386
.079533
.482968

.260608
.197365
.201947
.262473
.323174
.324301
.163801
.367321
.971702
.513173
.660206
.793724
.918273
.359104
.719586
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.154672
.602442
.986192
.052469
. 734077
.530956
.087464
.651244
.968217
.890632
.931093
.946510
.006660
.428123
.399671
.327138
.685275
.324318
.283085
.961370
.183264
.815274
.032058
.500254
. 786682
.649643
.572953
.390515
.499312
.215058
.783180
.071525
.605230
. 732979
.363036
.821592
.000905
.280077
.897989
.230601
.550855
.602121
.382463
.134814
.325249
.176885
.442955
.049841
.326239
.375625
.132809
.102040
.956511
.617173
.160786
.065934
.500142
.322463
.679574
.354925

NDNODNDNDNDWNDNNDNOREFEDNO

.974061
.688832
.316614
.551226
.593338
.520187
.598537
.942667
.755587
.965763
.615613
.951591
.663967
.011462
.388773
747272
.251273
.422607
.114656
.650130
.145419
.994939
.685561
.711910
.074363
.184087
. 774458
.101072
.372391
.504824
.188483
.445973
.068972
.268055
.026931
.124469
.317410
.309431
.114798
.555581
.452502
.725016
.139508
.555395
.807824
.405481
.487923
.397174
.300073
.927318
.763784
.046689
.656519
.695799
.693539
.304001
.550933
.695253
.470522
.578202

.241439
.413797
.375556
.498729
.710389
.001315
.521779
.747772
.337506
.824843
.102052
.546840
.667279
.210867
.308031
.033112
.586522
.751619
.920038
.399616
.782758
.444499
.187934
.513765
.209230
.302049
.557981
.140839
.526925
159717
.003456
.804535
.820655
.889150
.394861
.982416
.655641
.243925
.909095
.563264
.768896
.874264
.787462
.832553
.840758
.343937
.138334
.219506
.978563
.530362
.494429
.883800
.244513
.199974
.584849
.819870
.273299
.663830
.387858
.933537
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100
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.043515
.222210
.245664
.586813
.050246
.425557
.086040
.249252
.340421
.896650
.071066
.051855
.970068
.404073
.196402
.171112
.614761
.137394
.133394
.913850
.096567
.088780
.297107
.071978
.050304
.327312
.547609
.129708
.262323
.390626
.763345
. 737017
.581775
.205079
.238194
.418735
. 795377
. 746436
.619837
.277578
.220110
.322490
.297200
.446236
.386970
.869706
.833930
.295472
.401730
.010343
.469720
.895652
.795633
.264003
.447459
.995135
.539171
.005506
.322239
.782473

.269633
.245880
.737522
.493390
.057352
.020662
.855048
.324009
.277163
.270968
.465482
.264679
.649644
.288364
.745141
.161491
.139251
.774013
.208836
.062676
.383048
.009963
.151391
.476121
.144121
.973978
.538465
.829250
.978316
.751811
.503021
.267259
.357913
.614196
.848691
.575430
.311557
.094237
.193169
.493491
.074265
.709373
.643756
.542104
.272541
.613926
.192521
.609319
.238704
.289099
.707293
.569375
.139631
.563044
.125169
.258289
.691573
.378654
.511981
.002402

.817271
.320652
.370486
.186515
.721369
.859102
.397632
.880033
.936416
.724469
.125204
.281681
.190591
.520016
.429536
.360921
.377122
.520978
.302215
.567398
.609402
.835010
.544340
.703856
.955858
.415526
.196825
.575209
.110956
.562245
.097126
.642063
.418475
.882305
.341490
778971
.325294
.855543
.613553
.080781
.873671
.553517
.402621
.356804
.258843
.517353
.027014
.611698
.384580
.384762
.745808
.651488
.162353
.515345
.499115
.514060
.894822
.731788
.579766
.358945
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.011911
.364791
.637556
.683244
.669505
.639946
.063073
.671876
.647140
.098935
.098182
.081180
.459485
.068450
.069361
.668613
.619860
.615709
.969837
.820526
.330973
.104531
.839239
.805633
.320495
.074721
. 791544
.353264
.262025
.997311
.369090
.337052
.590732
.408280
.455596
.992215
.079910
.602115
.849040
.391490
.088938
.941938
.321936
.350386
.922274
.084819
.671015
.053840
.543038
.551823
.353868
.194243
.982066
.696924
.474147
.138842
.370374
.222815
.890092
.618227
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.799105
.611586
.703236
.450250
.830182
.871097
.195563
.322442
.358895
.940310
.290326
.323726
.686737
.818839
.830569
.877787
.387717
.833631
.846736
.145205
. 949107
.272926
.966055
.608342
.451645
.302319
.368808
.458213
.462322
.360518
.877587
.275308
.529624
.520665
.973349
.147016
.818867
.164684
.619202
.569406
.453901
.567044
.331150
.440248
.261009
.143398
.259972
.332705
.505789
.462435
.565588
.764477
. 733960
.054126
.394358
.187528
.868507
.876119
.815546
.521711

.871598
.223327
.671278
.526080
.317570
.387915
.756331
.842379
.908820
.608188
.369615
.441573
.827766
.932435
.003949
.946194
.168697
.526881
.280299
.586095
.018278
. 735265
.023831
.871826
.817732
.157025
.599749
.416023
.871542
.025085
.378964
.331555
.006671
.444243
.930617
. 766975
.611913
.187971
.891660
.956466
.700134
. 726400
.601475
.353412
.066831
.528483
.249560
.110017
.863852
.445087
.225682
.204597
.450863
.861629
.148160
.107247
.401786
.090966
.350794
.631569
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202
203
204
205
206
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.596138
.475373
.614271
.819115
.536237
.271158
.693943
.287018
.852032
.800214
.069709
.602430
.222177
.190691
.545240
.040104
.056629
.083395
.324437
.667251
.058183
.267005
.708909
.121413
.838828
.316399
.324705
.575626
.767982
.206814
.390719
. 769998
.338425
.242286
.625902
.478823
.623629
.730349
.538435
.904372
.612396
.327913
.492232
.724024
.009023
.406153
.820488
.692305
.219980
.299300
.492677
.490527
.720988
.994855
.924482
.026873
.210890
422163
.144058
.783010
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.010807
.320995
.945672
.759857
.910130
.573564
.141168
.051585
.646368
.114491
.267700
.450620
.298625
.148049
.518537
.259733
.375125
.924984
. 791573
.844299
.326343
.915936
.771583
.061166
.162579
.684754
.159901
.253537
.319503
.494805
.159817
.367687
.129124
.715642
.348939
.911453
.868679
.533745
.209028
.938305
.359049
.515384
.485521
.039529
.875039
.377064
.051056
.974762
.397428
.585144
.720259
.350287
.491619
.152000
.241567
.787853
.047690
.133075
.611968
.146121
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.972111
.944359
.050441
.250030
.349128
.937114
.060546
.832728
.186646
.199719
.948365
.410577
.347419
.784243
.860763
.993602
.995552
.002919
.232886
.414491
.412444
.166945
.919019
.135207
797673
.157022
.187577
.944442
.071272
.065099
.945292
.613901
.939208
.120846
.004007
.423326
.971880
.087019
.620114
.188858
172231
.437787
.109109
.124396
.867798
.268621
.047882
.937109
.757886
.459349
.264173
.691094
.327673
.695564
.097395
.527089
.164097
.943828
.388497
.069369
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. 721356
.885318
.649152
.499990
.111679
.890237
.300934
.275078
.563095
.235626
.312774
.949473
.285084
.727336
.558097
.190605
.161927
.444714
.664373
.115970
.941104
.370587
.122397
.919910
.162119
.085174
.909027
.360831
.642246
.370589
.052014
.604710
.222052
.686037
.538131
.130345
.520016
.762103
.262314
.018352
.658040
.635021
.129725
.835627
.605498
.941606
.436145
.379226
.602137
.642021
.151321
.158647
.864485
.701032
.968264
.459473
.161924
.689170
.632403
.137210
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.433682
.727285
.039598
.657220
.461941
.620622
.757612
.370526
.275237
.429819
.826495
.113837
.613920
.179123
.235488
.098971
.969221
.020408
.637092
.918026
.863844
.119840
.258753
.615032
.429982
.838396
.818722
.945086
.852841
.708386
.304501
.552880
.466370
.784493
.102075
.237877
.672871
.314514
.894411
.042015
.405988
. 773378
.286693
.439964
.883109
.552587
.813148
.098975
.127493
.731024
.686239
.074502
.183273
.945519
.865318
.617161
.603719
.855316
.225371
.726791
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.441473
.131267
.873990
.947595
.645955
.322263
.388374
.353034
.758804
.576226
.606775
.491509
.309551
.045031
.589786
.843053
.765337
.325571
.502763
.639005
. 773395
477217
.462901
.506536
.985037
.953593
.413656
.319580
.256672
. 726629
.883548
.008866
.534838
.371746
.977166
.884300
.280417
.052818
.889054
. 725239
375177
.769723
.341455
.985445
.429365
.384025
.268729
.664199
.835932
.464674
.294747
.800309
.313575
.825745
.116608
.001243
.858985
.796165
.161036
.774939

60



299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358

O OO OO ONORONOOHOAHFE OO OR PR HFOORRPRRPRPRPRPOTODRFOORRRPRRPRPRPRPOOR RO RERRRRRREOG R

eNoNeoNoNoNolBoNoloNoRoNoloNoloNoNoNoNoNoNoNoNololoNoNololNoloNoNoNoNoNoNolNoNoBoNoloNololNoloNoNoNolNolNoNoNoNolNoNololNololNolNo)

.029819
.409752
.298135
.098455
.423812
.588665
.635734
.874046
.691628
.894561
.370778
.314291
.813555
.519725
.666877
.020099
.423819
.040914
.432671
.668021
.257245
.902360
.577204
.651188
.358416
.122426
.794201
.242884
. 626621
.588465
.022912
. 799054
.907666
.458012
.378016
.911380
.517870
.324968
.356422
.101631
.475978
.644735
.289120
.302197
.351826
.083640
.674394
.954546
.525878
.124970
.050951
.602001
.611916
.982259
.549210
.937112
.575052
.076788
.961195
.629464
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.424496
.298310
.417446
.116905
.428743
.128687
.544512
.289717
.175428
.820774
.455924
.396628
.720630
.149179
.045446
. 772860
.244831
.022675
.047561
.468454
.763564
.911321
.482031
.093166
.291421
.059715
.309304
.649032
.123396
.604243
.451858
.609766
.242871
.897837
.091776
.454022
.833697
.725003
.730879
.058859
.091383
.231914
.763710
.126433
.460958
.666595
.239377
.165654
717728
.827281
.633780
.610392
.765718
.602799
.086331
.456922
.669242
.626741
.229788
.321017
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-0.
.555692
11.
11.
.309647
.460773
.939869
.375092
.088460
.631478
.573955
.447783
.829814
.977932
.938775
.744050
.868381
.296857
.400356
.107351
.314945
.813349
.250963
.436988
.020160
.619415
.586234
.277396
.006773
-1.
.292284
-0.
-1.
.564089
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0

-2

-2.
.832330
-2.
-1.
.341553

-1

-0

-2.
-1.
-0.
-0.

0.
-2.
-3.
.202364
.334985

-3
0

-1.
. 754529
.474239
.066493
.904822
.427207
.576150
.355532
.642648
.451126

771839
049718
469686

533581
442868

855021

144721
919133

188629

049434
497850

743383
187348
035683
651138
804646
421922
763709

384582
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.504415
.861646
.184590
.536169
.693690
.550043
.247773
.953659
.070697
.833705
.151854
.785818
.916101
.034935
.292149
.486666
.296607
.814548
.773871
.407406
.108720
L776712
.555581
.234277
. 799773
.100203
.254474
.927552
.385921
.159124
.186832
.335852
.299262
.336208
. 732836
.865536
.819780
.679364
.539972
.463080
.052805
.022202
.819099
.222751
.515537
.849082
.225909
. 741136
. 731738
.107821
.283472
.759624
.136599
.654405
.003626
.339156
.067294
.713321
.479629
.087412

-3

-1.
0.
.298261
.285273
.581189
.280634
.365691
-0.
-0.
0.
0.
.517401
.930704
1.
0.
.389459
.774201
.163629
.383646
.128845
.563322
.623275
.006300
.295844
.391967
.263285
.682330
.144775
.313482
.223447
.487288
.896066
.204542
.647177
.307568
.431449
.373805
.550511
.302749
. 741495
.211737
-2.
-2.
-0.
0.
1.
.593694
.432478
.803722
.556140
.192725
.494092
.381426
.281451
.579921
.160552
.758244
.057964
.966173
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1
-3
-4
-2

-0
1

-0
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.203175

024251
137103

497897
995186
696109
967804

702177
196075

037477
880525
874682
474977
309172
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.252831
.595245
.695776
.581316
.383197
.875144
.856542
.587852
.998373
-4,
.665819
.262798
.229760
.550492
.438666
.392631
.191126
.155159
.526611
.153455
.115406
.045896
.120611
.121928
. 763567
.417276
.954137
.982618
.867543
.727032
-9.
=7.
.204104
.324666
.263849
.801132
.315035
.479899
.964506
.389174
.223787
.718615
.207144
.707532
.018577
.362393
.107450
.009944
.317612
.254139
.558717
.136761
.854206
.498255
.189082
.737148
.760414
.494821
777465
.223664

948331

018638
796261
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.537905
.324638
.828446
.448729
.855485
.950339
.739183
.255515
.812699
.434920
.096429
.214405
.239775
.012530
.779761
.183029
.338160
.947129
.306733
.154224
.802516
.254460
.086711
.761736
.503434
.804514
.112077
.999927
.568073
.361224
.464064
.600443
.896756
.299766
.722298
.473994
.858833
.197043
.393603
.633927
.003195
.848424
.512764
.081947
.241853
.013327
.622544
.363751
.633763
.276181
.725281
.336175
.189581
. 477268
.190272
.785213
.485101
.179584
.665091
.396220
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.373695
.058177
.829520
.000118
.520413
.192466
.150617
.607421
.802140
.614284
.612483
.290544
.024456
.642369
.559960
.192473
.794082
.249472
.941948
.126101
.580632
157726
.701168
.985609
.108388
.569623
.451698
.738202
.278104
.858320
.441001
.581710
.143829
.000228
472973
.160807
.299194
.739024
.726254
.608619
.262065
.484215
.660964
.678148
.609553
.606292
.096071
774631
716271
.843669
.993770
.313537
.594558
.310574
.080699
.548087
.838582
.346597
.468611
.884763
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.624500
.385507
.704212
.805058
.651745
.392022
.103655
.186469
.863476
.282914
.860222
.711997
.518135
.697795
.023266
.604674
.275725
.081824
.622750
.272269
.248939
.064755
.763711
.912145
.824744
.668496
.956992
.851030
.897890
.207377
.740900
.780705
.479178
.158378
.484352
.153059
.380243
.797634
.752806
.527955
.166444
.699059
.692475
.522164
.730019
.20849¢6
.443953
.212508
.928438
.692897
.123555
.838097
.678820
.433750
.257760
.993423
.182149
.491674
.420550
.647325
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.683899
.800210
.670280
.829121
.009193
712727
.065827
.991209
.360909
.663516
.991053
.587999
.568402
.665038
.160868
.104199
.227638
.427817
. 715590
.180899
.540533
.932679
.834621
.147422
.860437
.576678
.632796
.271706
.498729
.579813
.424966
.722742
.084878
.543067
.704148
.002606
.687978
.852897
.538194
.263949
.447017
.658009
.934080
.114862
.680963
.521069
.539483
.847426
.735268
.713230
.490312
.969791
.926081
.623251
.859954
.465110
.673001
.516746
.369819
.901062

.908790
.295553
.286375
.004004
.423161
.262911
.972652
.225286
.858537
.563667
.671421
.373421
.564080
.052927
.628221
.960148
. 762834
.329009
.352753
.481007
.377213
.343544
.354601
.702406
.979445
.963947
.807206
.871219
.363048
.509719
.695556
.441915
.301285
.239903
.660716
.233905
.005076
.303441
.988575
.249510
.843071
.469248
.113342
.237072
.288803
.636120
.957508
.885598
.862516
.689329
.175550
.819847
.220478
. 427625
.346581
.959568
.360215
.023313
.389997
.068504
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.236039
.602121
.141661
.965913
.044240
. 752154
.896026
.379193
.063422
.024334
.097936
.656354
.522640
.18524¢6
.374261
.410192
.800228
.367688
.215019
.617007
.260299
.148411
.301447
.794124
. 985531
.894009
.456771
.263163
.565496
.833229
.171822
.127017
.321593
.878239
.848465
.091658
.582196
.193105
.778470
.299585
.461088
.397538
.969493
.520970
.508225
.576357
.885030
.396538
.508779
.653572
. 723307
.022354
.528931
.077575
.963579
.997357
.482781
.886623
.213870
.646019
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564
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.358047
.956517
.941029
.391861
.438561
.648352
.622080
.709653
.795416
.506476
.108234
.344712
.765923
.629630
.402281
.644394
.182183
.801358
177333
.136366
.399907
.221672
.066704
.513193
.878384
.301781
.135970
.580652
.939116
.659601
.754222
.528917
.335871
.047567
.264040
.663394
.700817
.135838
.197604
.310545
.270852
.884730
.007520
.915662
.202394
.950082
.998736
.771626
.381822
.935835
.780308
.221725
.267701
.580138
.466135
.616104
.335310
.530840
.050452
.091257

.188336
.549102
.959848
.392967
.565413
.308588
.275297
.434790
.444586
.462919
.699940
.932096
.576946
.214339
.443590
.802892
.387899
.875885
.445335
.895251
.358567
.029444
.006853
.849112
.357142
.984459
.395854
.873297
.001920
.370910
.397487
.461629
.097901
.118493
.040869
.846027
.326218
.792451
.070553
.394527
.468319
.538072
.750295
.791167
.420022
.030019
.070665
.685516
.169009
.285689
.699231
.147434
.341939
.319453
.477879
.451122
.625574
.921028
.645763
.131748

N J U OO0 N O RO W O

oo o oY OO NN RE O Od O

.135356
.761379
.327362
.684348
.840513
.048377
.919752
.507724
.421054
.985223
.974012
.879330
.596226
.749382
.554691
. 715702
114612
.220133
.374239
.222625
.104688
.519016
.668334
.417016
.975121
.118982
.684819
.010764
.848983
.078800
.959876
.469358
.494193
.062654
.654648
.589410
.685815
.122746
.427507
.668181
.329841
.977374
.916087
.924334
.310661
.272528
.762174
.442672
.952266
.564339
.654514
.008115
.159731
.911156
.907116
.605079
.614373
.712361
.183828
.275180
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.101992
.026465
.152603
.252280
.810401
.951820
.461115
.938168
.479963
.858828
.245796
.953843
.092619
.597463
.666348
.036254
.094722
.068473
.069529
.533275
.806423
.153562
.900779
.249729
.087645
.864723
.688156
.983062
.313238
.010418
.592908
.281546
.515750
.179769
.512778
.561829
.903537
.868528

.787917
.873804
.807003
.973095
.562173
. 442206
.335959
. 744602
.412303
.821901
.491174
. 722915
.542273
.702511
.420156
.434453
. 752667
.002423

.684120
.355685
.460175
. 775005
.433738
.129128
.601729
.513319
.597891
.075249
.720666
.225996
.378340
.690233
.363023
.826094
.086401
.007207
.461699
.956478
.134312
.487787
.450176
.762824
.103568
.474555
.426740
.933910
.947532
.099247
.708681
.338546
.324284
.362222
.865186
.186659
.831574
.560283

.436815
.962400
.448321
.406129
.802487
.601726
.486328
.613211
.435260
.170331
.951306
.781305
.605181
.158273
.665019
.851650
.735270
.529195
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.186406
.218843
. 781157
.019074
.360556
.127815
.924580
.100061
.241963
.731694
.924891
.009112
.166694
.346293
.970252
.472107
.218543
.073919
.136306
.590958
. 713178
.238036
.954770
.058346
.014512
.686474
.295157
.968836
.802073
.016499
.304163
.014663
779122
.379456
. 712207
.701440
.738626
.069042

.661718
.742468
.247257
.573443
.196886
.972025
. 769157
.045278
.834842
.409518
.180834
.335541
.445703
.737516
.918751
.502118
.092489
.672220
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.024739
.044851
.604448
.138594
.606225
.597115
.569244
.799072
.162759
.417328
.599408
.163346
.588066
.404697
.365211
.641084
.910321
.668386
.757436
.359198
.120164
.288255
.334207
.145427
.143246
. 774104
.397552
.895368
.803944
.208273
.728372
.922209
.859815
.205959
. 952865
.813810
.956325
.028980
.757033
.732616
.506568
.191406
.687651
.836284
.291425
.553057
.558598
.824305
.695943
.416554
.121577
.524516
.943717
.488385
.832782
.506478
.259254
.035456
.315977
.229355
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.331739
.359358
.081567
717789
.961672
.312361
.867999
.614004
.558655
.232122
.666038
.255727
.770012
.617889
.768133
.315770
.847155
.983447
.829789
.472539
.663432
.500980
.610399
. 779015
.491783
.922684
.711671
.786749
.944564
.281981
.384554
.944308
.347072
.363545
.002102
.103740
.379653
.579728
.055201
.567104
.009932
.671584
.027429
.292328
.302727
.687359
.018259
.148057
.553317
.028997
.349967
.998745
.329420
.187744
.747415
.020913
.244643
.110636
.305794
.525626
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.350107
.035778
.871773
.653863
.267041
.188005
.693029
.045938
.133739
.440842
.262933
.563223
.681436
.969969
.928132
.257413
.064420
.869070
.946941
.943219
.268752
. 746934
.552532
.879832
.403158
.265629
.465267
.005112
.281920
.173882
.889706
.600835
.765456
.295646
.805987
.647606
. 726988
.632415
.444356
.163187
.539692
.703509
.296929
.045167
.625788
.445127
.821475
.542445
.464491
.005144
.120675
.537463
.295766
.414157
.513698
.396308
.241847
.257864
.268950
.050441
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.930575
.997835
.832231
.883961
.910414
.842770
.807662
.028398
.064569
.911086
.958392
.433148
.518860
.304220
.243129
.141088
.802610
.833859
.300825
.273109
.359580
. 719954
.584428
.358307
.103076
.081350
.171690
.796923
.352340
.960708
.155223
.680703
.080834
.747623
.7172793
.460827
.070698
.3894009
.919781
.367488
.629969
.119663
.569894
.479841
.305469
.829409
.477325
.895084
.829797
.775472
.237025
.623909
.801285
.629812
. 945797
.495436
.726362
.898750
.2464009
.793064
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.827009
.224873
.688352
.383270
.096924
.411496
.819986
.466460
.460368
. 791759
.279546
.665023
.497822
.472803
.008305
.001691
.931842
.172466
.544112
.064338
.134902
.448336
.878923
.777140
.015108
.941752
.307030
.219167
.571508
.261230
.565072
.126662
.470922
.792967
.103898
.806952
.155145
.742460
.352453
.120884
.049944
. 794045
.712253
.713158
.226974
.737710
.118859
.718241
.727525
.457934
.222384
.466510
.915110
.747463
.551871
.151409
.930726
.627041
.244272
.729892
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.068624
.422008
.049081
.956062
.410661
.258716
.230876
.697958
.355987
.150721
.517083
.200848
.533119
.407494
.462065
.292095
.560893
.528947
.527788
. 765535
.118387
.702725
.550527
.279986
.373788
.064319
.220343
.387918
.734914
.434399
.171982
.472906
.397001
.204206
.647907
.354409
.431855
.493782
.193588
.153649
.191286
.344891
.312341
.570512
.634977
.705123
.964839
.405753
.548298
.789491
.451488
.238135
.183591
.865984
.225952
.409110
.743183
.832155
.813371
.189625
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.543994
.110198
.602123
.831715
.873442
.428080
.781651
.339799
.740310
.778030
.370294
.819250
.971475
.379560
.928295
.977845
.566432
.021050
.183196
.591413
.189628
.133927
.546424
.871358
.573201
.089602
.866796
.166057
.673469
.517389
.816893
.183093
.936684
.248709
.770905
.606366
.914837
.326047
.436238
.891843
.367903
.409397
.1432009
.843890
.848193
.585533
.806789
.392363
.089813
.527497
.540005
.255475
.318552
.189306
.784230
.609256
.588341
.674159
.403626
.111787

.280510
.560363
.200024
.600135
.287725
.920702
.211515
.606841
.021618
.217267
. 744145
.501788
.452425
.914155
.167732
.464042
.000699
. 743162
.699706
.202265
427446
.458289
. 740155
.885743
.831683
.696147
.347737
.371678
.236300
.202289
.223573
.112046
.703722
.732503
.654171
.584042
.685876
.579866
.131369
.107770
.986101
.945393
.991651
.665168
.802351
.285659
.680646
.402169
.863317
.344072
.503852
.910974
.204345
.196353
.521694
.986786
.141392
.494932
.129048
.082263
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.987599
.012418
.592163
.483324
.965423
.551283
.008020
.879106
.372308
.865818
.941511
.605588
.228083
.149712
.474107
.092979
.173920
.843031
.449827
.336862
.628433
.666056
.118409
.920300
.854376
597717
.795421
.052504
.505154
.400525
.659639
.237315
.440841
.701204
.080964
.057873
.318377
.660168
.360026
.039173
.286922
.937085
.112085
.929737
.335821
.204899
.751064
.856208
.789489
.640369
.867366
.806545
.350281
.517296
.683003
.349710
.177527
.489595
.255336
.235227
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.177869
.247590
.601345
.881823
.594381
.444187
.051156
.944653
.436863
.794400
.645902
.850554
.242204
.733094
.490090
.802589
.552049
.444410
.034788
.041715
.791061
.805965
.334913
.161485
.851311
.998668
.867134
.906041
.300255
.272486
.247022
.651908
.417878
.631337
.464680
.127824
.936752
.123923
.496322
.381000
.021959
.384496
.468838
.299689
.954177
.031119
.332063
.714783
.429382
.606748
.000863
.930527
.707575
.397524
.725211
.990636
.559930
.885582
.370483
.688419

.341885
.636089
.496014
.185324
.307101
.328887
.441326
.440922
.013545
.085526
.965560
.462409
.086442
.342134
.240664
.194524
.024924
.157731
.471084
.714703
.012228
.889203
.206949
.259568
.099869
.426942
.652202
.544547
.636151
.815370
. 759377
.790321
.331879
.042909
.403491
.478608
.893927
777998
. 775457
.955078
.053085
.301644
.231337
.559914
.633705
.383000
.185506
.890977
.730529
.598377
.515146
.71919¢6
.451034
.280658
.336923
.502597
.733336
.753209
.800605
.94469¢6

.394266
.192505
.380896
.086160
.068331
.856124
.266007
.272981
.087140
.255443
.568649
.375545
.256267
.065450
.938600
.758254
.118414
.326652
.910652
.998576
.210287
.173606
.285162
.566689
.343641
.616219
.864973
777728
.381391
. 774654
763217
.417463
.752928
.080115
.269429
.403721
.393854
.089083
.785870
.679577
.301043
.415338
.374139
.001544
.952974
.888140
.429933
.551758
.831164
.514408
.606189
.470179
.698845
.189541
.017435
.401941
.276304
.839614
.907960
.957361
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727375
.027840
.346006
.757920
.056626
.784088
.239190
.730951
.682791
.339074
.036201
.373923
.159876
.191128
.082705
.661170
.227430
.156403
.371922
.098138
.672827
.809980
.868951
.707312
.915219
.256210
.657835
.511036
.159976
.055505
.798308
.197442
.590920
.139142
.680129
.904536
.877503
.957152
.307338
.683866
. 786801
.388049
.992444
.399369
.518816
.615565
.691576
.963980
.494148
.028591
.598589
.580497
.135768
.542819
.903139
.669423
.743883
.548214
.618940
.225267

.783353
.939404
.438738
.881082
.905856
.808350
.862999
.918713
.033079
.004393
.819760
.872081
.602905
.506919
.480467
.096818
.919484
.154769
.317113
.942066
.501737
.473950
.548969
.864150
.510456
.649041
.730589
.066860
.920387
.279369
.341200
.271288
.689005
.405215
. 735795
.451135
.228387
.217384
.29129¢6
.925794
.447144
.604145
.211175
.942684
.601332
.114219
.367741
.656409
.840549
.492754
.369324
.878675
.731871
.602565
.487197
.727065
.679026
.465648
.216550
.658651
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.855607
.401548
.486686
.116675
.387031
.351384
.522583
.582491
.466530
.647060
.097145
.966347
.245974
.271537
.776615
.864387
.815796
.925033
.856790
.026236
.402433
.059969
.977332
.022781
.713675
.580002
.711155
.107504
.142529
.630340
.416840
.039032
.556360
.982556
.985278
.501246
.573928
.004148
.627310
.103403
.972819
.067357
.050861
.657828
.609975
.458657
.002909
.387213
.549660
.966358
.442470
.58544¢6
.136618
.216670
.739718
.361714
.735485
.300076
.935327
.895193
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.647146
.064524
.182962
.753661
.999975
.262200
.153191
.580842
.213333
.932828
.195467
.103401
.084953
.627130
.764755
.383655
.659462
.020512
.958893
.393259
.285011
.551613
.199283
.965729
.230235
.389364
.334333
.310433
.634982
.823385
.091519
.006571
.485432
.338485
. 788713
.034561
.294069
.713032
.879802
.142302
.299585
.657145
.773139
.699137
.940173
.772252
.749423
.171402
.326777
.432720
.815480
.303887
.703516
.492903
.746093
.861381
.837050
.303761
.685402
.740795
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.711814
.598420
.169076
.124326
.388580
.520215
.537735
.171895
.696576
.926097
.290290
.097305
.448741
.641836
.256018
.175720
.591794
.086130
.169564
.917394
.086365
.520393
.470525
.272555
.732332
.804432
.178422
.440408
.133948
.581338
.048220
.706543
.238787
.291764
.079348
.513325
.294723
.934303
.386881
.339474
.392242
.878303
.906945
.245681
.520507
.755929
.982805
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.296139
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.249431
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.803751
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.321040
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.239746
.644380
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.149973
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.775223
.374224
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.131782
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.604405
.127564
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.435351
.930411
.573686
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.557800
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.275521
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.308850
.336929
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.248622
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.963371
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.592036
.792383
.786662
.392612
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.892796
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.617873
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.424204
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349159
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.507805
.730764
.198953
.672961
.702392
.000326
.006029
.212776
.516587
.182822
. 782332
.200092
.702924
.191199
.682322
.987522
.093560
.987860
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.029428
977773
.443085
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.592731
.370175
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.539287
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.277507
.639802
.131477
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.717190
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.935065
.068831
.030054
.476979
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.949489
.317826
.717595
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.976984
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.575025
.576360
.323019
.646357
.897183
.647030
.974607
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.977874
.026884
.974122
.803256
.312717
.500949
.180558
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.828027
.569170
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.289845
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.670965
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.206069
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.620236
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.159826
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.060801
.715049
.308917
.021991
.867266
. 722517
.266383
.985278
.231942
.513138
.244202
.076188
.385856
.208407
.721869
.009201
.293053
.592220
.396560
.094268
.179690
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.580343
.110923
.831226
.682384
.548973
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.015901
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.577322
.804823
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.631539
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.351231
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.079894
. 752912
.244581
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.540165
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.447942
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.940261
.094745
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.418982
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.342792
.941331
.843841
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.262643
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.028117
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.848890
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.903035
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.048215
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.695960
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.161512
.859746
.017620
.229745
.922885
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.585819
.398006
.071003
.493696
.963815
.190240
.246366
.197267
.375054
.936647
.904978
.419608
.909363
.362799
.856874
.700790
. 773207
774631
.414956
.523058
.095419
.1702222
.244092
.158360
.430550
.890887
.311774
.034181
.687677
.407020
.313940
.665128
.257589
.351692
.978810
.498768
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.649360
.992679
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.103619
.339684
.967975
.725077
.211252
.356654
.775939
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.870223
.142970
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.772946
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.354436
.432249
.653382
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.308314
.440612
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.808029
.699706
.174063
.042902
.833959
.468093
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.352362
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.051452
.618667
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.924878
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.659478
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.730884
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.147519
.397942
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.573234
.736800
.771543
.494072
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.414927
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.308513
.339138
.091714
.840804
.189765
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.661261
.362289
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.101187
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.889139
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.760938

522684

WHRER R J0O00O0ONWEDNMNNOOTOODOONMNNOOUIWWOORNREFE WMOORP WNOOORK ON

.206037
.533239
.010880
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.829418
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.406493
.143748
.765464
.155950
.980685
.041906
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.042698
.922133
.272966
.791659
.784872
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.609617
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.289910
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.924493
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.172558
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.249022
.162739
.331153
.391291
.494425
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.179971
.213981
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.837280
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.791579
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.265500
.689300
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.273022
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.384500
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.784588
.311174
.930973
.712395
.262125
.904892
.405845
.970290
.138755
.909682
.648186
.834394
.836643
.277920
.211654
.333130
.120450
.345611
.075172
.973939
.011198
.883393
.395119
.151748
.848564
.854731
.012154
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.568510
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.366110
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.608481
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.041519
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.966168
.228677
.587485
.215731
.005362
.829378
.559443
.104120
.992443
. 765511
.597941
.596638
.879503
.323224

.986446
.570540
.180413
.952213
.402243
.722268
.587687
.309111
.034668
.774170
.802763
.820417
.591534
.066408
.078749
.013899
.783044
.838335
.867653
.741805
.021631
.028017
.690171
.204349
743177
.859733
.141532
.735936
.352531
.149251
.253196
.877647
.231097
.565301
.732982
.613477
.033075
.164293
.461280
.991718
777818
.792022
.827151
.267494
.364013
.622470
.796189
.524890
.357879
.880287
.018894
.849275
.334908
.237260
.556563
.141591
.175940
.690341
.894945
.433715
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.499068
.088986
.756458
. 766966
.043723
. 753031
.066360
.918798
.840816
.022956
.224853
.685535
.390470
.597594
.661451
.107896
.564465
.039217
.166194
.539912
.375975
.553225
.503051
.667039
.937783
.087249
.873199
.955599
.571543
.509332
.539424
.715140
.604222
.971902
.738160
771336
.546940
.166716
.217141
.798012
.583842
.311971
.570229
.266680
.103220
.092525
.942705
.978380
.853432
.687091
.786792
.343484
.573410
.775628
.371407
.483640
.728644
.654861
.069743
.567640
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799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
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14

17

18

16

20

.252916
.720596
.386438
.704722
15.
16.
17.
15.
13.
.828415
10.
.480343
17.
.180475
18.
15.
15.
16.
.559153
.381496
.543598
.242302
18.
19.
17.
.290960
16.
.586106
.657582
.427400
.222535
20.
19.
15.
17.
17.
16.
18.
17.
17.
16.
17.

940084
649484
505051
714191
472312

618128

884323

622232
920065
925887
636343

946659
800061
642519

744750

604407
516495
738669
327197
395901
874794
442327
356910
879339
326420
835708

-2

-4,
.614356
.660182
.612976
.425696
.477907
.438365
.139686
.238038
.860683
.149057
.295287
.486991
.023882
.381972
.512734
.360303
.910162
.600032
.636910
.207365
.014017
.077026
.341006
.409806
.956062
.207068
.980872
.910469
.905493
.473894
.096933
.951264
.718761
.590302
.863808
.625670
.116481
.812976
.021664
.134969

.749232

993003
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.354242
.064510
.660299
.043394
.592010
.194814
.612025
.111029
.055805
.104807
.639222
.800762
.586012
.989147
.486750
.401522
.980116
.897688
.221325
. 757970
.059260
.511578
.108933
.533921
.432962
.820438
.360697
.121110
.609535
.650219
.534860
.166266
.940182
.827064
.913916
.519672
.854653
.157471
.953605
.622793
.321384
.061403
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