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22H-8,11:18,21-Dietheno-23,36-(iminomethano)-13,16:31,35-dimetheno-1H,
16H-[1,6,9]oxadiazacyclohexadecino[4,5-m][10,2,16]benzoxadiazacyclotetrac
osine, vancomycin deriv.
22H-8,11:18,21-Dietheno-23,36-(iminomethano)-13,16:31,35-dimetheno-1H,
16H-[1,6,9]oxadiazacyclohexadecino[4,5-m][10,2,16]benzoxadiazacyclotetrac
osine-26-carboxylic acid,
3-(2-amino-2-oxoethyl)-44-[[2-0-(3-amino-2,3,6-trideoxy-3-C-methyl-Fa-L-lyx
o-hexopyranosyl)-B-D-glucopyranosyl]oxy]-10,19-dichloro-2,3,4,5,6,7,23,24,2
5,26,36,37,38,38a-tetradecahydro-7,22,28,30,32-pentahydroxy-6-[[(2R)-4-me
thyl-2-(methylamino)-1-oxopentyl]amino]-2,5,24,38,39-pentaoxo-,
(3S,6R,7R,22R,23S,26S,36R,38aR)-
22H-8,11:18,21-Dietheno-23,36-(iminomethano)-13,16:31,35-dimetheno-1H,
16H-[1,6,9]oxadiazacyclohexadecino[4,5-m][10,2,16]benzoxadiazacyclotetrac
osine-26-carboxylic acid,
3-(2-amino-2-oxoethyl)-44-[[2-0-(3-amino-2,3,6-trideoxy-3-C-methyl-a-L-lyxo-
hexopyranosyl)-B-D-glucopyranosyl]oxy]-10,19-dichloro-2,3,4,5,6,7,23,24,25,2
6,36,37,38,38a-tetradecahydro-7,22,28,30,32-pentahydroxy-6-[[(2R)-4-methyl
-2-(methylamino)-1-oxopentyl]lamino]-2,5,24,38,39-pentaoxo-,
(3S,6R,7R,22R,23S,26S,36R,38aR)-
22H-8,11:18,21-Dietheno-23,36-(iminomethano)-13,16:31,35-dimetheno-1H,
16H-[1,6,9]oxadiazacyclohexadecino[4,5-m][10,2,16]benzoxadiazacyclotetrac
osine-26-carboxylic acid,
3-(2-amino-2-oxoethyl)-44-[[2-0-(3-amino-2,3,6-trideoxy-3-C-methyl-a-L-lyxo-
hexopyranosyl)-B-D-glucopyranosyl]oxy]-10,19-dichloro-2,3,4,5,6,7,23,24,25,2
6,36,37,38,38a-tetradecahydro-7,22,28,30,32-pentahydroxy-6-[[4-methyl-2-(
methylamino)-1-oxopentyl]amino]-2,5,24,38,39-pentaoxo-,[3S-[3R*,65*(5*),7
S*,225*,23R*,26R*,365*,38aS*]]-
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(6) Vancocin
(7) Vancocin CP
(8) Vancocine
(9) Vancoled
(10) Vancoplus

o S20

HO .

e

OH

LIHIMe

=

ook
jur]
=
[



4. MHEAEROTA
1. BPER

Qverview
Steps/Stages

11 R:
01— 37 gg—e1

R:H*,

complexes with 55Cobalt and
5TCobalt

Notes

S:H50, 30 s, 50°C; 1 h, 50°C borosilicate vial used, 57Co-labeled

vancomycin complex formed, Reactants: 1,
Reagents: 2, Solvents: 1, Steps: 1, Stages: 1,
Most stages in any one step: 1

References

Preparation and preliminary evaluation of
[55Co](Il)vancomycin

By Jalilian, Amir Reza et a

From Nuclear Science and Techniques,
19(6), 347-353; 2008
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1.1
21 R:NH4
-HCO2., C:Pd, S:H20, S:MeOH

R:BusSnH, C:Pd(PPhs)s, S:DMF

Reactants: 1, Reagents: 2, Catalysts: 2,
Solvents: 3, Steps: 2, Stages: 2, Most stages
in any one step: 1

References

Solid- and solution-phase synthesis of
vancomycin and vancomycin analogues with
activity against vancomycin-resistant bacteria
By Nicolaou, K. C. et al

From Chemistry--A European Journal, 7(17),
3798-3823; 2001
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1.1 R:2,6-Lutidine, S:CH,Cl,, S:DMF
1.2 R:NaHCOQa, S:H20

2.1 R:NaHCOs,, $:H,0, S:Dioxane

22 R:A-DMAP, R:NaHCOQs, 5:H20

a1 R S:DMF

o]

HO — C— OH

41
5.1
52
53
6.1
71
72
73
8.1
82
9.1
92

R:F3CCO2H, S:CH:Clz, S:MezS|
S:CH;Cl,

R:BF;-Etz0

R:Et;N

R:Bu3SnH, C:Pd(PPhs)s, S:CH2Clz
S:CH;Cl,

R:BF;-Etz0

R:Et;N

R:H205, S:H:0, S:THF

R:Me,S

R:KzCO;, S:MeOH

R:NaHCO,, R:CsF, 5:H,0, S:DMF
10.1  R:BuzSnH, C:Pd(PPhs),, S:DMF
111 R:NHs:

-HCO,_, C:Pd, S:H;0, S:MeOH

t-Bu (=}
) I o
g + Me—si—o0o—s—cF;3 + ”
Lo | [ cl—c—o—cH;—Fh
ISP Me o
[Step 2.1]
I
gy
I—CH,  CH,  CH, — SeH + ] +
2T S S SN S e
- L _'_."-_' Ph"‘\-./ o\ﬂ/ uH
[+]
resin-bound [Step 5.1] [Step 7.1]
[Step 3.1]
Py

1) ultrasound, 3) solid-supported reaction,
solid-sup d ct, reactant on
phenylselenenyl resin, low pressure, mol.
sieves used, 4 solld-mﬁ&pm‘ted reaction, solid-
supported product, rea

phenylselenenyl resin, 5) stereoselective,
solid-supporte reaction, sdld-suppurted
product, reactant on phenylselene 1 resin,
mol. sieves used, 6) solid-supporte: reaction,
solid-sup, d reactant on
phenylselenenyl resin, 7) stereoselective,
solid-supported reaction, solid-supported
product, reactant on phenylselene | resin,
mol. sieves used, 8) solid-supporte: reaction,

reactant on phenylselenenyl resin, Reactants:
6, Reagents: 13, lysts: 2, Solvents: 7,
Steps: 11, Stages: 19, Most stages in any one
step: 3

References

Solid- and solution-phase synthesis of
vancomycin and vancomycin analogues with
activity against vancomycin-resistant bacteria
By Nicolaou, K. C. et al

From Chemistry—A European Joumnal, 7(17),
3798-3823; 2001




resin-bound

Qverview

Steps/Stages

1.1

R:H505, S:H,0, S:THF

Notes

solid-supported reaction, reactant on
phenylselenenyl resin, Reactants: 1,

1.2 R:MeoS Reagents: 7, Catalysts: 2, Solvents: 4. Steps:
21 RKyCO3 S:MeOH 4, Stages: 6, Most stages in any one step: 2
2.2 R:NaHCOj, R:CsF, S:H,0, S:DMF References
3.1 R:BusSnH, C:Pd(PPhs). S:DMF Solid- and solution-phase synthesis of

' SRR 3= vancomycin and vancomycin analogues with
4.1 R:NH4+

activity against vancomycin-resistant bacteria
By Nicolaou, K. C. et al

From Chemistry--A European Journal, 7(17),
3798-3823; 2001

*HCO5., C:Pd, S:H50. S:MeOH

5. HHEASER
The interaction of vancomycin with DNA
Vancomycin is the store antibiotic, used only in the grave infections treatments

(endocarditis, with the resistance

pathogens of other antibiotics. The interaction of vancomycin with calf thymus

septicemias, pneumonias,meningitis)
DNA was studied by the absorbance measurements. The vancomycin self-assocn.
has been investigated in terms of Tipping andSchwarz methods. The binding of
vancomycin to DNA has been investigated in terms of Benesi-Hildebrand, Scott
andScatchard methods, supposing a 1:1 binding ratio and do not account

explicitly for either the dimerization of the drug or cooperativity effects on the
binding.
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Natural Product 1
A-B-C

{l

Split sample in two fractions

—

Chemical or Enzymatic
cleavage/digestion

A+B+C ATB+C
Protect with P Protect with O
AP+ BP+CP QA+QB+QC
Combine
React
Froducts
OA-AP  QA-BP  QA-CP
QB-AP  QB-BPF QB-CP
QC-AP  QC-BF  QC-CP
ﬁi}cpm{m with 1M NaOH
Products

Mixture of 9 novel unnatural products

Papsin

SUMMARY OF THE INVENTION

[0010] In accordance with the objects outlined above, the
present invention provides novel molecules and libraries
thereof, as well as methods for their production. One aspect of
the invention provides for methods of generating molecular
subunits by cleaving a starting molecule. In preferred
embodiment, the cleaving is performed enzymatically. In a
further preferred embodiment, the enzyme used to perform
the cleaving step is sclected from the group consisting of
hydrolases, oxidases, reductases, proteases, peptidases,
esterases, and mono-oxygenases. In a further preferred
embodiment, the starting molecule s selected from the group
consisting of the group consisting of small molecules,
polypeptides, peptidomimetics, nucleic acids, alkaloids,
macrolides, terpenes, macrocycles, fermentation products, or
molecules from plant, animal, bacterial, or fungal sources.

[0011] A further aspect of the invention provides for a
method comprising cleaving one or more starting molecules
into molecular subunits and assembling two or more of the
subunits to produce at least one recombined molecule which
is different from the starting molecule(s). In a preferred
embodiment, at least one of the cleaving or assembling steps
is mediated by an enzyme. The cleavage step is preferably
mediated by an enzyme selected from the group consisting of
hydrolases, oxidases, reductases, proteases. peptidases,
esterases, mono-oxygenases, lyases and ligases. The assem-
bly step is preferably mediated by an enzyme selected from
the group consisting of lyases, ligases, fumarases, glycosyl
translerases, glycosidases, haloperoxidases and halohydrin

eposidases. In a further preferred embodiment, at least one
the recombined molecules is not a recombined nucleic acid
recombined protein. In yet a further preferred embodime
the cleaving step is of two or more dilferent starting my
ccules and the recombined molecule or molecules compr
intermolecular combinations of subunits from the differc
molecules. In yet a further preferred embodiment, the recos
bined molecules or molecules are modified. In additio
embodiments, the starting molecules are attached to a so
support

[0012]  Ina further preferred embodiment the starting nv
ecules used to produce the molecular subunits are select
from the group consisting of polypeptides. nucleic aci
alkaloids, macrolides, terpenes, macrocycles, fermentati
products. and molecules from plant, amimal, bacterial, a
fungal sources. Preferably, at least one of the starting ms
ecules is selected from the group consisting of vancomye
Rifamycin B, erythromycin, camptothecin, 9-hydroxyellip
cine, bisamidophthalanide derivatives. rapamycin, actinom
cinD, avermectin B1, phomopsin A, and cytochalasin D.
[0013] A further aspect of the invention provides i
screening for a biological activity of the recombined my
ecule. In a preferred embodiment, the screen comprises cc
tacting the recombined molecule with a biological target, a
determining the effect of the recombined molecule on a prc
erty of the biological target.

[0014] A further aspect of the invention provides for
library of recombined molecules made according to the me
ads described herein.

[0015] A further aspect of the invention provides for a
method for screening for a biologically active recombined
molecule comprising contacting the library of recombined
molecules with a biological target and determining the effect
of the library on a property of the biological target. In a
preferred embodiment, the library is partially purified pricr to
contacting with a biological target.

[0016] A further aspect of the invention provides for isolat-
ing from the library a recombined molecule with biological
activity. In a preferred embodiment, the structure of the
recombined molecule with biological activity is identified.
[0017] A further aspect of the invention provides for a
biologically active recombined molecule made according to
the methods described herein.

[0018] A further aspect of the invention provides for a
method comprising cleaving one or more starting molecule(s)
into molecular subunits, modifying the molecular subunits,
and assembling two or more modified molecular subunits to
produce at least one recombined molecule which is different
from said starting molecule(s). In a preferred embodiment, at
least one of the cleaving or assembling steps is mediated by an
enzyme. The cleavage step is preferably mediated by an
enzyme selected from the group consisting of hydrolases,
oxidases. reductases, proteases. peptidases, esterases, mono-
oxygenases, lyases and ligases. The assembly step 1s prefer-
ably mediated by an enzyme selected from the group consist-
ing of lyases, ligases, fumarases, glycosyl transferases,
glycosidases, haloperoxidases and halohydrin eposidases. In
a further preferred embodiment, at least one of the recom-
bined molecules is not a recombined nucleic acid or recom-
bined protein.
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as well as methods for their production. Methods of produc-
ing the novel molecules include the cleaving of starting mol-
ecules into molecular subunits and the assembly of the sub-

units into novel recombined

molecules.
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