
MiTIGATION OF CoM DNA DISTORTION IN NUCLEIC ACID
HYBRIDIZATION CROSS REFERENCE TO RELATEDAPPLICATION
This application claims the benefit of the prior
filed, co-pending provisional application Serial No.
60/737,986.. filed November 1 2005. which is hereby
incorporated by reference. SEQUENCE LISTING A printed
Sequence Listing, hereby incorporated by reference,
accompanies this application, and has also been
submitted with identical contents in the form of a
computerreadable ASCII file in the electronic filing
system of the U.S. P.T.O. BACKGROUNDOF THE INVENTION
1. Field of the Invention Hie present invention
concerns materials and methods for suppressing
non-specific crosshybridization between repetitive
elements present i the target genome or transcriptome
and corresponding repetitive elements inn between
single copy sequences in the probes n adventitious
single copy sequences i suppression DNA. More parti
cularly the present invention concerns the development
and use of probes substantially lacking repetitive
sequences along with the development and use of
suppress* ve, synthetic repetitive DNA substantially
devoid of single copy elements. Even more
particularly, such repetitive DINfA comprises
repetitive sequences corresponding to moderate t o
high copy repetitive elemen adjacent to single copy
elements in one or more representative genomic
regions.2 . Description of the Prior Art Genome- wide
analysis of gene expression and locus copy number has
been facilitated by microarray and array-based
comparative genomic hybridization.. Persistent
questions regarding reproducibility of these
techniques have been raised by cross-validation
studies in different laboratories 5"5. Strategies to
mitigate variability in. the results obtained from
replicate studies have focused on standardizing
technical factors, such as array production, RNA
synthesis, labeling, hybridization, scanning,, and da
analysis^ 8. Zakharkin et f suggest that biological
differences among samples is the largest source of
this variability and these other factors contribute to
a lesser degree. When a aly i g DNA using a
hybridization probe, repetitive sequences in the
target DNA typically must be blocked prior to
hybridization of the probe to the target, in order to
avoid high background hybridizations between
repetitive elements in the probe and homologous
repetitive elements in the target. Repetitive
sequences occur in multiple copies in. the haploid
genome. The number of copies can range from two to
hundreds of tho usa ds wherein the Alu family of
repetitive DNA are exemplary of the latter numerous
variety. The copies of a repeat may be clustered or
interspersed throughout the genome. Repeats may be
clustered in one or more locations in the ome for
example, repetitive sequences occurring near the
centromeres of each chromosome, variable number tandem
repeats (VNTRs) Nakatmrra eial, Science, 235: 1616
(1987); ox the repeats may be distributed over a
single chromosome for example, repeats found only on
the X chromosome as described by Bardoni et
aL.Cytogenet Cell Genet., 46; 575 (.1 987); orthe
repeats may be distributed over all the chromosomes,
for example, the AIi* family of repetitive sequences.
Simple repeats oflow complexity can be found within g
n s but are more commonlyfound in non-coding genomic
sequences. Sach repealed elements consist of mo o di-
irk tetra- - or penta-nucleotide core sequence
elements arrayed in tandem units. Often the number of
tandem units comprising these repeated sequences
varies at the identical locations among genomes from
different individuals. These repetitive elements can
be found by searching for comec t iye s of the core
sequence elements in genomic sequences. Competition
hybridization, also known as suppression
hybridization, provides a means for blocking a
potentially overwhelming repetitive DNA signal. The
unlabeled competitor or suppressor DNA contains high
incidents of repetitive elements which hind to
homologous repetitive elements in the target thereby
preventing repetitive portions of the labeled probes
from binding t o such repetitive elements in the
target and increasing the likelih ood that the probes
will hybridize substantially to the targeted,,
typically non-repetitive, sequence. The use of
repetitive sequence-enriched (C M ) DNA to suppress or
block non-specific cross hybridization between
repetitive elements present in the probe with other
locations in the genome (or transcriptome) is common
requirement for most microarray hybridizati on stud
ies . Hybridization of suppressor DNA such as to
target DNA prior to FISH is commonly practiced in the
prior art to avoid background, i.e. non-specifi c,
hybridization. n humans, the C*t-i fra ction is highly
concentrated in families of interspersed repetitive
elements ., such s short and long interspersed
repetitive elements, SJNEs and LlNSs' 0' u .
Commercial procedures for 



C'ot-1 DNA preparation iterate denaiuration and
re-annealing of genomic DNA, and are monitored by
enrichment for AIu elements (three-fold excess over
the corresponding level in the normal genome) and Ll
elements (four-fold excess over the corresponding
level in the .norma! genome). Current quality control
procedures do not determine the precise composition or
sequence of Ct-I DNA. While the C fraction appea s to
suppress .non-specific hybridization between
therepetitive elements of the probe ami corresponding
or homologous repetitive elements of the target DNA,
it also increases experimental noise 12 (Fig, 1).
Therefore, it was investigated whether differences i
Q.I-.1 composition could be a major source of
variability i results from genomic hybridization
studies. The role of C0 in genomic hybridisation
elucidated by quantitative microsphere hybridization
(QMH) 53' 0 using sequence-defined, genomic single
copy (sc) probes 1 and probes composed of contiguous
and repetitive genomic sequences. Jt was determined
that Ct-I promotes the formation of stable duplexes
(single copy sequences in the probe sequence
hybridized to the single copy sequences within the
Cot-  DNA) containing adjacent paralogous repetitive
sequences often unrelated to the probe, thereby
preventing accurate quantification of single copy
sequence hybridization. Incidents of single copy
elements within the C<>t~l hybridized to homologous
single copy elements in he probe, distort (falsely
amplify) the probe signal. Fig. \ illustrates
hybridization of Ct-1 105 to a genomic DNA target 100
to suppress or block a repetitive element s the target
1.00 irorn being available for hybridization with
paralogous repetitive elements 120 i the probes 110,
Repetitive element 115 is shown in parallel relation
to the suppressing repetitive element 1.17 in t e C Kl
DNA 105.. thereby indicating hybridization of the
elements 115 and 117. As is typical in the prior art,
probes 110 include both single copy elements 35 as
well as adventitious repetitive elements 120 the
single copy elements 1.35 being selected and
synthesized to selectively hybridize to homologous
single copy elements 140 in the target K)O. As
illustrated, the probes 110 are conjugated to
microspheres 145 sed for probe .1 10 detection and
quantitation. Probe 110* i shown hybridised to the
target 100. s anticipated by the study design. In
addition to hybridizing t o the repetitive element in
the target 115, however, single copy elements 130 in
the Ct-I  05 also hybridize o homologous single copy
elements 135 in the probe 125, thereby increasing the
probe signal bythree fold. Patent application
PCT/US2006/032693 entitled "Quantification of
Microsphere Suspension Hybridization and Uses Thereof
filed August 16, 2006, describes a microsphere
suspension hybridisation assay utilizing low or single
copy genomic hybridization probes allowing direct
analysis of whole genomic DNA (or RNA.) using flow
cytometry and is hereby incorporated by reference.
Accordingly, what is needed in the art are methods of
suppressing signal distortion caused by hybridization
of nucleic acid probes to elements present in Ct-I
DNA; methods of suppressing non-specific hybridization
of probes to target DNA; methods of suppressing
hybridization of suppressing or competitive DNAto
single copy sequences in the target as well as i the
probes; methods of identifying and synthesizing
suppressive repetitive DNA; synthesized, repetitive
DNA products efficacious for use as suppressor DNA;
and nucleic acid hybridization systems utilizing such
synthesized suppressive DNA in combination with single
copy probes substantially devoid of repetitive
elements. SUMMARY OF THE INVENTION The present
invention overcomes the problems outlined above i\n
provides novel methods and products for suppressing
the result-distorting effects of C DNA through
replacement of C I- .1 with suppressi ve nucleic acids
synthesized to be rich in repeat elements but
substantially devoid of single or low copy elements.
Generally speaking, the method of the present
invention includes the steps of preparing synthetic
suppression DNA and hybridizing the suppression DNA to
target genomic DNA in order to block repetitive
sequences in the target prior to hybridizing a probe
with the target. Preferably, the probe will be free or
substantially free of repetitive elements and the
suppression DMA will be free or substantially free of
single orlow copy DMA stretches. In some preferred
forms, lhe m ethod will include the s of preparing a
hybridization probe by coupling a spectrally-encoded,
polystyrene microsphere to a selected low copy,
synthetic DNA sequence; pre~.bybridizmg target genomic
DNA with synthetic, suppressive or blocking DNA of the
present invention: hybridizing the probe to the t
arget genomic DNA; and detecting the product of the
hybridization by flow cytometry. The demonstrated
signal distortion caused by CoKi in hybridization
assays was thereby mitigated by suppressing
cross-hybridization through pre-hybridizavion of the
target to synthetic repetitive elements that are free
or substantially free of single copy sequences, and
preferably free or substantially free of low copy
sequences. Unlike current hybridization assays, an
assay in accordance with the present invention
substitutes 4-1 suppressive DNA with synthetic DNA
developed t o include selected repetitive 



elements without including competing single (or low)
copy elements. Preferably, the synthetic DNA of the
present invention is selected due to its homology with
repetitive regions of target DNA flanking the single
(or low) copy sequence of interest, which corresponds
to, or is homologous with the sequence of th single
(or low) copy hybridisation probe, which is designed
to hybridke with the single (or low) copy sequence of
interest, The m ethods and products of the present
invention are efficacious for mitigation of
adventitious cross-hybridization (I) between
repetitive elements in suppression DNA and homologous
elements in probes, (2) between single or low copy
elements in probes and homologous single (or low) copy
elements in suppression DNA, and (3) between
repetitive elements in the probe and homologous
elements in target genomic sequences. Preferably, in
accordance with the present invention, single or low
copy probes are substantially, even m ore preferably,
completely, devoid of repetitive elements, and
suppression DNA is synthesized to be substantially,
even more preferably completely, devoid of single or
low copy elements.Fig. 2 illustrates hybridization of
synthetic, suppressive DNA 205 to a .genomic DMA
target 200 to suppress or block a repetitive element
215 in the target, As show the synthetic, suppressive-
DNA 205 does not present adventitious single or low
copy elements that would hyhodke with single or low
copy elements 235 in the probe 210 or single or low
copy elements 240 the target 200, thereby
significantly reducing cross-hybridkation of single or
low copy elements in the assay. The probe 2 10 is
preferably synthesized to comprise one or more single
or iow copy elements 235 but is devoid of repetitive
elements that might otherwise hybridize to homologous
repeats in the suppressive DNA 205 or target 200. n
the Fig. 2. the probe signal would have a direct .1:1
correspondence with the single or low copy element 240
in the target 200. Thus, one aspect of the invention
provides a method of suppressing non-specific
crosshybridization between repetitive sequences
present in nucleic acid probes and homologous
repetitive sequences in target genomic nucleic acid.
Generally, the method comprises identifying repetitive
sequences in a representative genomic region,
synthesizing suppressive nucleic acid derived from the
identified repetitive sequences, and reacting the
suppressive nucleic acid with a target nucleic acid.
Preferably the suppressive nucleic acid comprises one
or more sequencedefmed PCR products selected from {he
group consisting of short interspersed elements, long
interspersed elements, long terminal repeats, Aiu
elements, L1elements, aid DNAtransposons. This
reaction causes repetitive sequences in the
suppressive nucleic acid to hybridize to homologous
repetitive sequences in the target nucleic acid,
thereby substantially blocking the repetitive
sequences in the target nucleic acid from hybridizing
with homologous repetitive sequences in a subsequently
reacted .nucleic acid probe, and consequently
suppressing non specific cross-hybridization between
the repetitive sequences in the probe and homologous
repetitive sequences in the target nucleic acid. This
suppressive action is greatly enhanced byhaving the
suppressive nucleic acid be substantially comprised of
the identified repetitive sequences while also being
substantially devoid of low copy sequences.
Preferably, the suppressive nucleic acid is
synthesized so as Io be completely devoid of low copy
sequences. In. preferred forms, the target nucleic
acid comprises low copy sequences. Preferably, the
suppressive nucleic acid is synthesized to contain a
plurality of repetitive sequences selected to
correspond to repetitive sequences found adjacent to
low copy sequences in one or more representative
genomic regions In some preferred forms, the method
will include the further step of hybridizing the
target nucleic acid with o or more probes containing
low copy sequences homologous to low copy sequences in
the target In preferred forms, the probe will be
substantially, and e n more preferably completely,
devoid o.f repetitive sequences n other preferred
forms, the method will include the step of conjugating
the probe to a spectrally encoded, polystyrene
microsphere. Preferably, the probe will be labeled
with a detectable moiety in order to enhance its
utility. Some preferred detectable moieties include
Ouorophores. enzymatic conjugates, fliiorophore-tagged
nucleotides. fJiiorescently-iabeled antibodies bound
to antigen-bearing nucleotides. biotin-dUTP,
digoxygenin-dUTP, and combinations thereof. This
method, as well as the others described aid taught
herein, can be used in any procedure wherein Cot-1 DNA
was used or could be used including an assay selected
from the group consisting of microapray hybridization
assays, fluorescence in situ hybridization assays, and
microsphere hybridization assays. Another aspect
provides a method of synthesizing suppression nucleic
acid. Such a method generally includes the steps of
identifying repetitive sequences in a representative
genomic region; and synthesizing the suppression
nucleic acid by synthesizing .nucleic acid sequences
hybridizable with the identified repetitive sequences
but not hybridizable with Sow copy sequences near or
within the representative genomic region. Preferably,
the synthesizedsuppression nucleic acid is
substantially free of low copy sequences. In some
preferred forms, the method can also include the step
of selecting certain identified repetitive sequences
for synthesis as the suppression nuclei c acid based
on their proximity Io a low copy sequence of 



interest Preferably, such certain identified
repetitive sequences are the ones in closest proximity
to the low copy sequence of interest. Preferably, the
synthesized suppression nucleic acid i free of
sequences that are hybridizable with the low copy
sequence of interest Of course, a synthesized
suppressive nucleic acid i accordance with the present
invention can be used i a hybridization assay, and
especially in a hybridization assa that could se Cot-1
or blocking DNA. Some preferred hybridization assays
include fluorescence m. situ hybridization assays,
microarray assays, and microsphere hybridi ation
assays. Another aspect of the present invention
provides a novel method of increasing hybridisation
specificity between low copy number nucleic acid
probes and homologous regions in a target nucleic
acid. Generally., such method includes the steps of
hybridizing repetitive elements in the target nucleic
acid with homologous repetitive elements in a
suppressive nucleic acid, wherein the suppressive
nucleic acid comprises a plurality of repetitive
elements and is synthesized or selected to be
substantially, and more preferably, completely devoid
of low copy number elements, and hybridizing low copy
number elements in the target nucleic acid with
homologous low copy number elements in one or more of
the nucleic acid probes. n preferred forms, the
repetitive elements in. the suppressive nucleic acid
are selected for having substantial homology to
repetitive elements flanking low copy elements in one
or more representative genomic regions. Even more
preferably, the flanking repetitive elements are of
moderate to high copy number and the low copy elements
comprise single copy elements. Still more preferably,
the probes are substantially devoid of repetitive
elements. Another aspect of the present invention
provides a method for accurately quantitatingnucleic
acid sequence copy numbers. Generally, such a method
comprising the steps of preparing a first, spectrally
e coded fluorescent microsphere having a first
spectral address, and a second, spectrally-encoded,
fluorescent microsphere having a second spectral
address, identifying a target genomic nucleic acid
probe sequence by ascertaining the nucteotide~by~
nucleotide sequence of a target nucleic acid sequence
wherein the sequence of interest is suspected to
reside, synthesizing a low copy target probe derived
from the identified target genomic nucleic acid probe
sequence, the target probe comprising at least one low
copy element and being substantially devoid of
repetitive elements., conjugating the target probe to
the first microsphere, synthesizing a reference probe
selected to hybridize to a reference nucleic acid
sequence of the target nucleic acid sequence,
conjugating the reference probe to a microsphere
having a second spectral address, identifying
repetitive sequences in representative genomic
region., synthesizing suppressive nucleic acid, the
suppressive nucleic acid comprising sequences of
sufficient homology to hybridize to the identified
repetitive sequences, the suppressive nucleicacid
substantially comprising repetitive elements and being
substantially devoid of low copy elements reacting the
suppressive nucleic acid with a chromosomal target
sequence, thereby causing repetitive elements in t e
suppressive nucleic acid to hybridize with homologous
repetitive elements in the chromosomal target
sequence, reacting the target probe to the chromosomal
target sequence thereby causing low copy elements in
the target probe to hybridize to homologous low copy
elements in the chromosomal target sequence, reacting
the suppressive nucleic acid with a chromosomal
reference sequence containing the chromosomal target
sequence thereby causing repetitive elements in the
suppressive nucleic acid to hybridize to homologous
repetitive elements in the chromosomal reference
sequence, reacting the reference probe with the
chromosomal reference sequence thereby causing the
reference probe to hybridize to the chromosomal
reference sequence, detecting the hybridized target
probe vialhefirst spectral address detecting the
hybridized reference probe via the second spectral
address, and quantifying the detected target probe by
comparing the response of the detected hybridised
target probe with the response of lhe detected
hybridized reference probe. Tn preferred forms, the
suppressive UNA comprises repetitive elements with the
repetitive elements corresponding to genomic
repetitive elements adjacent to low copy elements in
the target. hi another aspect of the present
invention, a method for suppressing non-specific
crosshybridization between repetitive elements present
in mscleic acid probes and homologous repetitive
elements in target rmcleic acid is provided.
Generally, the method comprises the steps of
hybridizing suppressive nucleic acid with homologous
repetitive elements in a target nucleic acid
containing one or more low copy elements. Preferably.,
the suppressive nucleic acid is synthesized or
selected such that it contains a plurality of
repetitive l m nt selected to correspond to one or
more representative genomic regions containing single
copy regions adjacent to moderate to high copy number
repetitive element and is substantially devoid of low
copy elements. Then, the target nucleic acid is
hybridized with one or more probes containing low copy
elements homologous to low copy elements m the target,
the probes being substantially devoid of repetitive
sequences. n another aspect of the present invention,
a method of suppressing non-specific
crosshybridization between low copy elements present
in suppressive nucleic acid and homologous 



low copy elements in nucleic acid probes or target
nucleic acid is provided. Generally, the method
comprises the steps of identifying repetitive and low
copy elements within and near the target nucleic ackl,
synthesizing suppressive nucleic acid sequences by
selecting repetitive sequences from the target nucleic
acid for inclusion in the suppressive nucleic acid
while substantially avoiding the inclusion of low
copysequences in the synthesis process, and reacting
the synthesized suppressive nucleic acid with the
target nucleic acid such that the respective - U
-homologous suppressive .nucleic acid and
targetmjcleie add elements hybridize with each other.
Tl-je present invention lso provides a method of
increasing the accuracy and reproducibility of assays
using suppressive or blocking I2NA (e.g. Cot- 1DNA)
comprising the steps of selecting or synthesizing
suppression nucleic acid that includes a plurality of
repetitive elements but is substantially free of low
copy sequences and using or substituting the selected
or synthesized suppression nucleic acid in place of
Cot- 1 DNA. in another aspect of the present
invention, a method of suppressing adventitious
.hybridization of genomic target nucleic acid with a
nucleic acid probe is provided. Generally, the method
comprises the steps of preparing genomic target
nucleic acid for hybridisation by selecting a sequence
or sequences in the genome corresponding to a sequence
of interest; identifying low copy sequences within the
target sequences of interest; synthesizing low copy
probes homologous to the identified low copy target
sequences, with the low copy probes being
substantially devoid of repetitive sequences;
identifying repetitive sequences adjacent to the
target low copy sequences; synthesizing suppression
DNA homologous to the target repetitive sequences, the
suppression DNA substantially comprising repetitive
elements; reacting the target nucleic acid with the
suppression DMA so that the repetitive elements in the
suppression DNA hybridize to homologous repetitive
elements in the target nucleic acid; reacting the
target nucleic acid with (he low copy probes to
hybridize low copy elements within the probes to
homologous low copy elements in the t r t nucleic
acid; and detecting the low copy probes in order to
quantitate hybridization of the probe to the target,
whereby instances of low copy elements within the
target .nucleic acid may be ascertainedDef i o is
Unless defined otherwise all technical and scientific
terra s used herein have the sarae meaning as is
commonly understood by one of ordinary skill in the
art to which this invention belongs. Ail patents,
applications, published applications and oilier
publications and sequences from GenBank and other
databases referred to herein are incorporated by
reference in their entirety. If a definition set forth
in this section is contrary to or otherwise
inconsistent with a defi niti o set forth in
applications, published applications other
publications and sequences from. GenBank and other
databases that are herein incorporated by reference,
the definition set forth in this section prevails over
the definition that is incorporated herein by
reference. As used herein, a or means 4'at least o e
or o or more." As used herein, "nucleic acid (s)"
refers to deoxyribonucleic acid (DNA) and/or
ribonucleic acid (RNA) in say form, including infer
alia, single-stranded, duplex triplex, linear and
circular forms. As used herein, "sequence" refers to a
nucleic acid sequence. As used herein, the i m
"reference probe" means a probe specific for a locus
in the genome, preferably from a autosomal sequence,
that is severely damaging and preferably lethal in any
other copy number but 2. The reference probe may be
derived from any low or single copy chromosomal locus,
so long as it has a normal chromosomal complement in
the patient sample. In determination of genomic copy
number for diagnosis of constitutional dis a e
reference probes will pically be of autosomal origin
from one or more genes that are required to be
expressed from two alleles during .normal development.
For determination of genomic copy number for diagnosis
of neoplastic disease, reference probes are selected
from chromosomal domains with a paucity of oncogenes
and which have normal chromosomal complement.A used
herein. "label" refers to any chemical group or moiety
having a detectable physical property or any compound
capable of causing a chemical group or moiety to
exhibit a detectable physical property, such as an en
me thai catalyzes conversion of a substrate into a
detectable product. The terra "label" also encompasses
compounds that inhibit the expression of a .particular
physical properly. Hie "label" may also be a compound
that is a member of a binding pair, the other member
of which bears a detectable physical property.
Exemplars' labels include mass groups, metals,
fluorescent groups, luminescent groups,
chemilumiiieseem groups, optical groups, charge
groups, polar groups. colors, haptens, protein binding
ligands, nucleotide sequences, radioactive groups,
enzymes particulate particles a a combinations
thereof. As used herein "sample" refers to anything
that may contain a target nucleic acid to be analyzed.
The sample may be a biological sample, such as a
biological fluid or a biological tissue. Examples of
biological fluids include urine, blood, plasma, serum,
saliva, semen, stool, sputum, cerebral spinal fluid,
tears, mucus,, amniotic fluid, or the like. Biological
tissues are 



aggregates of cells, usually of a particular kind
together with their intercellular substance that form
one of the structural materials af a human animal,
plait, bacterial, fungal or viral structure, including
connective, epithelium, skin, muscle and nerve
tissues. Examples of biological tissues also include
organs, tumors, lymph nodes, arteries and collections
of individual cell(s), for example, isolated from
plasma, blood or urine or by collagenase treatment of
solid tissues. As used herein, ^amplification refers
to a method for linearly duplicating a target anaiyte
nucleic acid in a sample to improve assay sensitivity.
As described herein, many different methods for
amplifying nucleic acids are known in the art. A used
herein, set refers to a collection of microspheres
harboring an identical spectral address conjugated
either with a single Ic probe or a collection of Ic
probes.As used herein, "low copy" or "Ic" refers to a
sequence which will hybridize to ten or fewer sequence
intervals in the target nucleic acid or locations in a
genome  t is preferred that the copy number be 10 or r
more- preferably 7 or fewer, still more preferably 5
or fewer, and most preferably 3 or fewer. 5 used
herein, "single copy" or sc refers Io a nucleic acid
sequence which will hybridize to three or less
sequence intervals in the target nucleic acid or
locations i.o a genome. Thus, the term will encompass
sequences that are strictly unique (i.e., sequences
complementary Io one and only one sequence in the
corresponding genome), as well as duplicans. and
triplic ans. The terms si gle copy element" and
"single copy sequence" may also be used to refer to
such lo nucleic acid sequeaces. As used herein,
"highly reiterated" means present in more than. 1.000
copies. As used herein, "sequence identity refers to a
relationship between two or more polynucleotide seq
ences. namely a reference sequence and a given
sequence to be compared with the reference sequence.
Sequence identity is determined by comparing the given
sequence 15 to the reference sequence after the
sequences have been optimally aligned to produce the
highest degree of sequence similarity, as determined
by the match between strings of such sequences. Upon
such alignment; sequence identity is ascertained on a
position-by -position basis, e.g., the sequences are
"identical" at particular position if at that
position, the nucleotides are identical. The total
number of such position identities is then divided by
the total number of nucleotides or 2 residues in the
reference sequence to give % sequence identity.
Sequence identity can be readily calculated by known
methods, including but not limited to, those described
in Computational Molecular Biology, Lesk, A. N. ed.s
Oxford University Press, New York (1988), Biocora
puting: Informatics and Genome Projects, Smith. D. W.
ed., Academic Press. New York (1.9.93); Computer
Analysis of Sequence Data, Part 1 Griffin, A. M... aid
Griffin, H. G.. eds.. HumanaPre New Jersey (1994);
Sequence Anah i in Molecular Biology, \ on Hcmga.G
Academic Press (1987); Sequence Analysis Primer.
Gribskov, M and Devereux. JL eds.. M Stockton Press,
New York (1991): nd Carillo, H . and lipman, D., STAMJ
. Applied Math . 4 : 1073 ( 1988) Preferred methods to
determine the sequence identity arc designed to give
the largest match between the sequences tested.
Methods to determine sequence identilx are codified in
pubb'cK available computer programs which determine
sequence identity between given sequences, Examples of
such programs include, bat are not limited to, the GCG
program package <De\ercax, J . bt a Nucleic Acids
Research, 12(0:387 ( 1984)), BLASTP. BLASTN and FASTA
(Alfcchah S. F. ct aL J Molec BmL, 2  5-4034 IO (WO).
The BLASTX progra m publicly available from hiCB and
other sources (BLAST Manual. AltschuL S. et al., KCBL
NLM, NIH. Bobicsda. Md. 2 94. AltschuL. S. F. et al,
J. Molec. Biol., 215:403410 (199O)) These programs
oppmalh align sequences using default gap weights in
order to produce the highest level of sequence
identity between the gh and reference sequences, As an
illustration, by a poK nucleotide having a nucleotide
sequence having at least, for example, 95% "sequence
identity" to a reference nucleotide sequence, rt is
intended that the nucleotide sequence the given
polynucleotide is identical to the reference sequence
except that the given polynucleotide sequence may
include up to 5 differences per each 100 nucleotides
of the reference nucleotide se ue ce n other words, m
a polynucleotide having a nucleotide sequence having
at least 95% identity relative to the reference
nucleotide sequence, up to 5% of the nucleotides in
the reference sequence may be deleted or substituted
with another nucleotide, or a number of nucleotides up
to 5% of the total nucleotides in the reference
sequence may be inserted into the reference sequence.
Inversions in either sequence are detected by these
computer progra m based on the similarity of the
reference sequence to the antisense strand of the
homologous test sequence. These van an s of the
reference sequence may occur at the 5f or 3' terminal
positions ofthe reference nucleotide sequence or
anywhere between those terminal positions,
interspersed either individually among nucleotides in
the reference sequence or in one or more contiguous
groups within the reference sequence. As used her in.
a "repeat sequence" is a sequence which repeatedly
appears in the 5 genome of which ihe target DNA is a
part with a sequence identity between repeals of at
least about 60%, more preferably at least about 80%,
and which is of sufficient .length or has other 



qualities which would cause it to interfere with the
desired specific hybridization of the probe to the
target DNA, i.e., the probe would hybridize with
multiple copies of ihe repeat sequence. Generally
speaking, a .repeal sequence appears at least 10 times
in ihe genome, has a repeat size lo ranging from
1nucleotide to hundreds of ucleotides the repeat units
having lengths of at least 10 nucleotides to thousands
of nucleotides. Repeat sequences can be of any
variety, e.g., tandem, interspersed, palindromic or
shared repetitive sequences (with some copies in the
target region and some elsewhere in the genome), and
can appear near the centromeres of chromosomes,
distributed over asingle chromosome, or throughout
some or all chromosomes. Normally., with 15 but few e
ceptions repeat sequences do not express
physiologically useful proteins. A "repeat sequence"
may also be referred to as a "repetitive sequence" or
a ''repetitive element." As used herein, a "short
interspersed element/ 5also referred to herein as a
SINE, means a highly repetitive interspersed
(ranspossble element derived from Apolymerase JH
transcripts with repeal units ranging in length from
75 bp to 500 bp in length. The most abundant class of
20 SINE elements is the AIu family, AIu sequences are
about 300 bp in length and are present in th& human
genome in approximately 500,000 copies. As used
herein, a "long interspersed element," also referred
to herein as a LINE, means a highly repetitive
interspersed iransposable element derived .fromRNA
polymerase  transcripts and with repeat units up t o
7000 bp .As used herein, a l ong terminal repeat;"
also referred t o herein as a 1,TR5means a large class
of transposable elements which possess terminal direct
repeats, typically 200-500 bp in length. As used
herein, a "MIR" repeat means a mammalian interspersed
repetitive element which has a repeat unit length of
at least 260bp and is found in approximately .1 05
copies in the human genome. As used herein, a ER '
repeat means a human moderately interspersed
repetitive elements of unknown origin with copy
numbers in the human genome ranging from JOO's to
1000's. As used herein, moderately .repetitive DNA
means repetitive sequences distributed in the
uniformly in the human genome, present i 10 Io 1.000
copies and are 150 to 300bp in repeat length. One
example is the AIu family. As used herein, highly
repetitive DNA means short repetitive sequences 5 to
300 bp in length that present in up t H)5 copies in
the human genome. One example is satellite DNA. As
used herein, the terms D A txaasposo s or
^traasposons" refer to sequences of DNA that can move
from one location to another within the genome. These
sequences may also be referred to as "mobile genetic
elements." Movement of transposons is typically
referred to as transposition.BRIEF BESCElPTiOiN OF THE
DRAWING FIGURES Fig. s a diagram illustrating
hybridization of probes to single copy elements in C t
DNA. Fig, 2 is a diagram illustrating hybridization of
suppression DNA to a repetitive sequence m target
nucleic acid. Fig. 3 is a diagram illustrating
potential structures produced i QMi-I hybridization hi
the presence of C(c)t-1 DNA; Fig, 4 is a diagram
illustrating synthetic repetitive products and probes
used in suppression of cross-hybridization to genomic
templates.DETAILED DESCRJPT1ON OF THE PREFERRED
EMBODIMENTS The following example sets ibrth preferred
embodiments of tlie present invention. These
embodiments demonstrate hybridization of single (or
iow) copy probes to genomic target previously hybri di
ed to synthetic DNA containing repeat elements bat not
single or low copy elements. However, these
embodiments are for illustrative purposes only and the
disclosure .herein should not be construed as a
limitation upon the scope of the present invention. E
e Materials n Methods Quantitative microsphere
hybridisation (QMM) Probe selection, synthesis, ami
microsphere conjugation. The probes are i the form of
labeled nucleic acid fra gments or a collection of
labeled nucleic acid fragments whose hybridisation to
a target sequence can be detected. The labeled probes
may be used with any nucleic acid target thai contains
sequences homologous to sequences in the probe. These
target sequences may include, but are not limited to
chromosomal. or purified nuclear DNA, heteronuclear
RNA, or mRNA species that contain single copy
sequences as integral components of the transcript. In
the ensuing detailed explanation, tine usual case of a
DNA target sequence and DNA probes is discussed;
however, those skilled in the art will understand thai
the discussion is equally applicable (with
art-recognized differences owing io the nature of the
target sequences and probes) to other nucleic acid
species. An import ant characteristic of the preferred
probes of the invention is that they are .made 



up of 'low copy", "single copy or ""unique" .D A
sequences which are both complementary t o at least a
portion of the target DNA region of interest and are
essentially lree of sequences complementary to repeat
sequences within the genome of which the target region
is a part.Accordingly- a probe made up of a single
copy or unique sequence is preferably complementary to
three or fewer sequences, and preferably only one
sequence., in the corresponding genome. Low copy, or
mixed low copy and repetitive, sequence probes were
designed as previously described 4' i : i ' . I
preferred forms, the present invention utilizes low or
single copy hybridization probes specially designed to
hybridize to a unique locus in the haploid genome
sequence with high specificity. The method for probe
selection and synthesis is disclosed in L .S. Patent
Nos. 6,828,097 d 7b 14,997, the teachings and content
of which r hereby incorporated by reference. These
initial steps require knowledge of the sequences of
both the target and genomic repeats, information that
is increasingly available owing to the Htiman Genome
Project and related bioinformattc studies. Readily
available computer software was used to derive the
low. or preferred single, copy sequences. In order to
develop probes in accordance with the invention, the
sequence of the target DNA region must be known. The
target .region may he an entire chromosome or only
portions thereof where rearrangements have been
identified. With this sequence knowledge, the
objective is to determine the boundaries of single
copy or unique sequences within the target region.
This is preferably accomplished by inference from the
locations of repetitive sequences within the target
region. Normally, the sequence of the target region is
compared with known repeat sequences from the
corresponding genome, using available computer
software. Once the repeat sequences within the target
region are identified., the intervening sequences are
deduced to be low or single copy (i.e. the sequences
between adjacent repeat sequences). Optimal alignment
of the target and repetitive sequences for comparison
may be conducted by the local homology algorithm of
Smith et aL Adv. Appl. Math., 2:482 (.198.1). or by
the homology alignment algorithm of Need eman et al.,
J . MoI. Biol., 48:443 (1970).Preferably, at least two
different probe sequences are selected and synthesized
At least one set of probes should be selected and
synthesized for recognition of a particular nucleic
acid sequence wherein the abnormality, ifpfese.nl
would reside (test probe)- and another set of probes
should be selected and synthesized for recognition of
a reference sequence (reference probe). The low copy
probes should be at least about 0 base pairs a d
generally no more than 2500 base pairs in size.
Preferably the probes are between 60 and 1000 base
pairs, more preferably between about 80-500 base pairs
and most preferably between about 90-1 10 b s pairs it
was found that microspheres conjugated to low copy
probes of about 100 base pairs produced welldefined
.mean fluorescence distributions and consistently
higher secondary fluorochromemean. fluorescence
intensity values and thus more precisely reflected the
actual copy numbers. The shorter probe conjugates are
so more stable and can be used in hybridization
reactions for more than two months after conjugation
when properly stored, preferably in the dark and at
about 4 1C, This results in less lot-to-lot variation
in labeled microsphere stocks, thereby reducing the
effort required to conjugate, quantify and qualify
probe-conjugated .microspheres. Longer conjugated
probes showed degraded hybridization efficiency within
two weeks after conjugation. The probes used in this
example include probes with sc intervals () ABLIa (May
2004. chr9:  30623551-130625854) with divergent
AluJo/Sx/L2 repeats and (U) ABLIb (chr9: 130627353-1
30628735) with divergent AIuJo repeats from within
ABLL designed and validated previously u , (in) a
1823bp chromosome 9 probe with Alu/MERl repetitive
sequences, ABLl AIuMERl (chr9: .1 30621702-130623525),
(iv) a 98bp sc segment of a TEKTO intron (hrl 7:15 149
J08-1 5149206) and (v) a lOJbp sc segment of a PMP22
iatron (ChrX7: .15073475-15073576), (vi) a 93bp c
segment of a HOXBI iiitron (Chrl 7:43964237-
43964330). Probes for genomic reconstaiction
experiments included: (vii) HOXBIb (chrl
7:43963396-43965681} and (viii) C1QTNF7
(chr4:l514i452-J5l4l50G). Repetitivesequences fo n
within probes were defined as divergent, based on.
percent sequence differences (>12%), percent deletion
(>4%), and/or percent insertion (>4%) relative to
consensus family members (on the Internet at
girinst.org). Coupling of probes to microspheres
Probes were synthesized and coupled to microspheres as
previously described 1""'  . During synthesis, the
probes can be amine-tagged, depending upon the
particular conjugation r ctio for conjugation to
spectrally-distinct microspheres, Preferably, the
probes are conjugated to the microspheres via a
modified car bodiimide reaction. Fluorescent
microspheres each with distinct spectra! addresses
(designated L1-L9; Duke Scientific, Palo Aito, CA) and
coated with approximately 200,0OO carboxy-sites, were
conj ugated individually to different Ic probes.
Purified ammo-modified fc probes were coupled to the
carboxylated microspheres via a modified carbodiimide
coupling procedure (Donbar et al, 2003; Fulton et als
J997). Each probe was initially heat denatured and
then snap-cooled o ice. Approximately 3.125 x l (
microspheres with identical spectral characteristics
were pipetted into 



a 1.5 raL microcentrifuge lube (USA Scientific, Oca!a,
Florida), centrifuged for 2 minutes at 10,000 g and
drained of supernatant  50 mL of 0.IM MES buffer
(2-(/Vmo. rphoi(jno)elhanesu]fo.mc acid) p : 4 5 was
added Io each tube and the .microspheres were vortexed
briefly followed by centrifugation for 2 minutes at
10,000 g. Hie supernatant was removed and the
microspheres were resuspeaded by vortexing in 80 mL of
0. IMMES. A single ic probe (0.5 nrnoi) was added to
each lube and mixed by voriexing. A 1.25 mL volume of
fresh 10 mg/rnl solution of
I-ethyW-S-dimethylammopropy! carbodumidehydrocoloride
(EDC) was added and the reaction was vortexed briefly
and incubated i the dark for 30 .minutes with
occasional mixing. Mixing and incubation of EDC was
repealed twice, using 1.25 mL of freshly prepared EDC
solution each time. The reaction was stopped by the
addition of 500 mL 0.02%Tlveen20 followed by vortexing
and centrifugation for 2 minutes at 10,000 g.
Following removal of the supernatant 250 mt of 0.1%
SDS was added to each tube, vortexed, and then
centriruged at 10.000 g for 2 minutes. The supernatant
was carefully removed, 25 mL of Q.IM MES pH4.5 was
added, and the tube was vortexed and stored in the
dark at 4"C. Coupled microsphere concentrations were
quantitated by adding .1 mL of each microsphere to
IGGuL of IX PBS and analyzing o the FACSCalibur flow
cytometer (Becton Dickinson, San Jose, California)
using conditions iven below. Other methods for
coupling nucleic adds to microspheres have been
developed that are equivalent in scope to the instant
method. Another cara mon method for conjugating DNA.t
o microspheres binds strepafividin-coated beads to
probes containing a modified nucleotide with a biotin
moiety at the 5' terminus- Gold nanoparticiea have
been conjugated to ihiol~modified nucleic acids in
U.S, Patent No, 6 3  ,944, Protein-nucleic acids have
been conjugated to beads in U.S. Patent Nos.
6,468,546; 6,838,243; 6,833,246; 6,828,146; and
6,828,142. Conjugation of oligonucleotides t o
microspheres has also been carried out via an
eiectrophilic telher, namely N chloroacetaroidohexyl
phosphoramidite reagent (Giusaev.et al Bioorg Med
Quern Lett 1998 Dec 15;d(24):3671-6). DMA has also
been conjugated to semiconductor nanocryst&Uine
particles (Taylor, I R , Fang, M.M., Nie, S.M. Probing
specific sequences on single ONA molecules with
bioconjugated fluorescent nanoparticles. Anal. Cham,
72, .1 979-1986; 2000;W, Z, Guo., J. I Lu Y. A. Wang,
X. G. Peng. Conjugation chemistry and bioappli cations
of semiconductor box. nanocrystals prepared via
dendrimer bridging. Chem. Mater. 15, 3125-3133 (2003),
and U.S. Patent No. 6,630,307). In a preferred
embodiment, the microspheres are internally dyed,
fluorescent polystyrene heads with various spectra l
addresses, and are conjugated t o low copy probes such
that various combinations of low copy probe-conjugated
beads result, wherein the reference probes are
designated with a distinct spectral address. The
different spedral addressesare recognized by the flow
cytometer and allow for multiplexed reactions with
various low copy probes attached to different
microsphere sets. Genomic largerpreparation
Genomictemplate (the target nucleic acid sequence) was
prepared using meihanol-acetic add fixed cell pellets
derived from cytogenetic preparations of bone marrow
samples as previously described 1 ' i { Unlike other
methods, the target sequence is not pre-selected or
amplified. Therefore, m the present invention an
entire copy of a genome (or iranscriptome) can be hy
bridked for analysis. Depending on the source and
condition of the sample, the DNA (or RNA) is extracted
from the ceils and, if necessary, can be replicated in
vitro using any conventional method Preferably, the
nucleic acid is replicated in vitro using a GenomiPhi
(Qagen, Valencia.CA), which utilizes less than oneng
of sample nucleic acid and requires less than. 20
minutes hands-on time. The DNA is then labeled by arty
conventional means, preferably by a direct labeling
step during in vitro replication or by a indirect
labeling system consisting of a label and a reporter
.molecule that has an affinity for that label. The
nucleic acid target is labeled with an identifying
label such as afluorophore. a enzymatic conjugate, or
one selected from ih& group consisting of biotin or
the moieties recognized by av din, strepavidin, or
specific antibodies. There are several types of
non-isotopic identifying labels. One type is a label
which is chemically bound to the nucleic acid target
and serves s the means for direct identification. An.
example of this would be a liuorochrome moiety, which
upon application of radiation of proper wavelengths
will become excited into a high energy state and emit
fluorescent light. Directly labeled fluorescent
nucleotides such as CyS-dUTP are known in the art and
would be suitable forms of labeling of target DNA for
use with the instant invention. Other methods of
direct labeling of DNA would also be suitable (an
example would be the amino-aliyl labeling marketed as
the Ulysses method (Kreateck Netherlands), however in
such instances the genomeDNA would have to be fra
gmented (by sonication.. DNAse I- shearing., or other
enzymalic digestion) to a statable siz& for
hybridization prior to addition of e labeled target to
probe conjugaledrnicrosphers. Jn a preferred
embodiment the nucleic acid is directly labeled during
in vitro replication using biotin-dUTP or
dgoxygenpi-dUTP a d resulting labeled sample is
sonicated to yield fragments -300 bp to 1 p in length.
The .nucleic acid target can also be labeled by ra ck
translation using a modified or directly labeled
nucleotide (Rigby et aL J .MaL 



Biol., 113:237-251. 1977) in the conventional manner
using areacfemi comprising the identifying label of
choice (hut not limited to) conjugated to a nucleotide
such as dUTP or dATP. The fragments are either
directly labeled withOuorophore-tagged nucleotide or
indirectly labeled by binding the labeled duplex to a
fluorescently-labeied antibody that recognizes t
modified nucleotide that is incorporated into the
fragment as described below. Nick translations (100
mL) utilize endonuclease-free DNA polymerase I (Roche
Molecular Biochemicals and DNase  (Worthington
Chemical), Each fragment is combined with DNA
polymerase 1 (4 ynits/microgram DNA), DNase (0.01-3
microgram'' 100 mL reaction), labeled nucleotide (0.05
mm final) and nick translation buffer. The reaction is
performed at 150C for 60 minutes and yields a variety
of labeled probe fragments of different nucleotide
sizes in ~300 to 1000 bp size range. Alternatively,
biotin-dUTP or digoxygenin-dUTP can be incorporated
during the in vitro replication procedure and
resulting labeled sample can be treated with DNAse I
or sheared by some other method to yield fragments
~300bp to 1kb i length, Other methods for labeling and
detecting nucleic acids i common use may be applied to
the detection of low copy DMA conjugated microspheres
of the present method. These include fluorochrome
labels and fluorescent compositions such a energy
transfer groups, conjugated proteins, antibodies, or
antigens. More specifically,,one mg of genomic and
pllC DNA was aick-iranslated with hiotin16 dUTP to
obtain products K)0bp-350t>p and 50bp~300bp n length,
respectively 57. One mg of each C0M DNA (from
manufacturers I and R) was nick-translated with
digoxygenin-t I dOTP to obtain products 50bp~3G0br.
Hybridization reactions and flow cytometry Labeled DNA
(5Gng) was diluted in 40mL 1.3 X TMAC Iwbridization
buffer (3-mol/L tetramethy lammonium chloride,
3Omrol/L Tris-HCL pHS.O. .1 g/L Sarkosyl) containing
I(U)OO probe-coupled microspheres. Reactions were
assembled with the components listed i Table 1.Table
1. Quantitative Microsphere Hybridization (Mean
Fluorescence) Repeat-bioeking Reaction Target DHA*
agent (fig) Probe Geometric Mean FL2- SPE* FLi-RTC**
Effects of Cot~1 on hybridization intensify levels
affected by genomic location of probe 1 Genomic 0
ABLIa 105.62 N/A 2 Genomic Cot-1 (50) A8L1a 235.19 N/A
3 Genomic Q PMP22 433.76 N/A 4 Genomic Cot-1 (50)
PMP22 469.27 N/A 5 Genomic 0 TEKT3 642.68 N/A Genomic
CoM (50) TEKT3 734.04 N/A 7 Genomic 0 H0XB1 890.91 N/A
8 Genomic Cot-1 (50) H0XB1 821.35 N/A 9 Genomic 0
HOXB1 332.94 N/A 10 Genomic Ct~1 (50) H0XB1 27&1 N/A 1
1 Genomic 0 HOXB1 2034.78 N/A 12 Genomic Cot-1 (50)
H0XB1 1727,8 N/A Dual detection of genomic target and
Cot-1 DNA in single reactions 13 Genomic 0 A8L1a
167.02 5.67 14 Genomic CoM (50) ABLIa 390,79 282.48 15
pUC19 Coi~1 (SO) ABLIa 5.88 6.34 Dilution series of
Cot-1 DNA in hybridization reactions 18 Genomic Cot-1
(50) ABLIb 304.91 77.8 17 Genomic CoM (100) ABLIb
407.61 141.41 18 Genomic CoH (150) A8L1b 449.94 234.44
Hybridization experiments with recovered products 1
Genomic 0 ABLIa 153.12 5.37 20 Genomic CoM (50) ABLIa
339.8 181,57 2 1 Genomic' " 0 ABL1AluMER1 4.55 3.27 22
G nom c CoM (5qf ABLIAluMERI 5.36 35.32 Genomic
reconstruction experiments: 23 PCR 0 C1QTNF7 270.72
N/A 24 PCR C1QTNF7LTR (5Q0) C1QTNF7 270,42 N/A 25 PCR
CoM (50) C1QTNF7 321.02 N/A 26 Genomic 0 C1QTNF7
1001.83 N/A 27 Genomic C1QTNF7LTR (600) C1QTNF7 806.59
N/A 28 Genomic CoM (SO) C1QTNF7 1226.61 N/A 29 Genomic
0 ABLIa 565.73 N/A 



ABLIaAIu, ABL1aL2 30 Genomic (500) ABLIa 554.27 N/A 3
1 Genomic Cot-1 (50) ABLIa 1205.01 N/A 32 PCR 0 HOXBIb
94.66 N/A 33 PCR H0XB1A UL1 (500) HOXBIb 28,41 N/A R
Recovered products from previous hybridization assay *
Nick-transiated usp bitin-16dUTP n detected usin SPE
on FL2. 50ns per reaction Hybridiza tion and detection
of reactions were carried o t as previously described
2l>. - 2 -The conditions for the hybridization
reaction are dependent on the particular nucleotide
composition and the length of each low copy probe, and
are easily determined by those of skill in the art.
For hybridization, the sample sequence is diluted in a
hybridization buffer solution containing the low copy
probe-conjugated microspheres. The amount of
probe-conjugated microspheres to be utilized will
depend u o the amount of sample tested Preferably.
about 5 Pg to 1 mg of sample, more preferably about
25-100 ng of sample, still more preferably about 30-
70 iig, yet more preferably about 40-60 ng of sample,
and most preferably about 50ng of sample, i analysed
per hybridization reaction. Accordingly, the buffer
solution preferably contains about 2 OOO-IO OOO
probe-conjugated microspheres, more preferably
2,000-6,000 probeconjugated microspheres, still more
preferably about 4.500-5,300 probe-conjugated
microspheres, and .most preferably about 5,000
probe-conjugated microspheres for each set to be
hybridized. Once diluted, the hybridization reaction
is heat denatured, preferably at about 950C and then
hybridized overnight at a suitable hybridization
tempera ture, preferably, at about 45 to 5 C depending
upon the probe nucleotide composition and length. Hie
hybridized microspheres are then washed and
centrifuged to remove unbybridteed target sequence.
The supernatant is removed and the hybridized sample
is stained or labeled with an amount of a modified
reporter molecule or other suitable label, preferably
one which acts as secondary fluoroclirome, to detect
the labeled sample hybridized to the low copy
probeconj uga ted microspheres. The preferred reporter
molecules are phycoerythrin-labeled streptavidin or
anti-digoxigenin fluorescein, which detect and bind
the preferred target sequence labels, bioiir and
digoxigenin, respectively. The hybridized aid
labeled/stained sample is incubated at the same
temperature used for the hybridization reaction, for a
period of lime sufficient for the reporter molecule to
detect and bind the labeled target sequence.
Afterwards, the sample is washed to remove residual
stain. The samples are centrifuged, the supernatantW
removed and the stained hybridized microspheres are
resuspended in an. amount of hybridization buffer.
Before analysis by flow cytometry, the hybridized ampl
can. be diluted depending upon the flow cytora eter
ramiracturefs instructions. Preferably, about
2,000-6,000 microspheres f each set are analyzed per
reaction, more preferably about 4,500-5,500
microspheres , and most preferably about 5.000
microspheres per set are analyzed per reaction.
However, the amount of sample to be analyzed may
depend upon the particular flow cytometer utilized for
analysis. Calibration and operating settings for the
flow cytometer can be modified in number of ways
without undue experimentation, by those skilled in the
art, t o determine the optimal ranges for measuring a
particular hybridisation assay. These parameters will
also depend upon the software employed for analysis.
Fluorescent bead standards are widely available and
can be used to calibrate the intensity of different
fiuorochrome detection channels of lhe flow cytareter.
The instrument can also be calibrated with fluorescent
reference standards based on surface-labeled beads
calibrated in molecules of equivalent soluble
fiuorochrome (MESF) units. Photomultip ier tube (PMT)
voltage settings and thresholds for forward scatter,
side scatter, flow rate, and various detection
channels should preferably be optimized to minimize
differences between fluorescence intensities of two
different probes hybridized to a single patient sample
with a normal genotype. Non-optimal voltage parameters
are readily apparent and result in broad fluorescence
peaks or non-linear data, whereas optimal parameters
preferably result in tightly clustered microspheres
with different spectral addresses when visualized
using aside scatter plot. Preferably, these settings
are determined .fromderived fluorescence measurements
of arithmetic .mean, geometric mean, median and peak
channel. Reactions were denatured for 3 minutes and
hybridized overnight at 50 C Hybridized microspheres
were washed and stained with reporter molecule,
streptavidin phycoerythrm (SPE;Molecular Probes)
and/or anti-digoxygemn-fiuoreseein isothiocyapate
(FITC; Molecular Probes). The hybridized samples were
then analy ?  by flow cytometn (FLCSCalibur. Bectn
Dickinson, San ose California), using dual laser
detection whereby lhe cytametet co-detects the
spectral addresses of the microspheres and the
secondary fluorochroroe bound to the sample sequences
in order to identify and qu nti the hybridised probes.
The signal of each sample sequence, hybridized to its
complementary probe-conjugated microsphere, is
determined by 



quantify ing the fluorescence intensity of the
secondary fluorochrome attached to the sample
sequence. Compatible microsphere spectral addresses
are selected to minimize overlap with lhe emission
\va\ elengths of any unbound secondary' fluorochromc
(repoUer molecule) This be confirmed by comparison
with results obtained from otherwise identical
unconjugated a d tmhybridi/cd microspheres A negative
control may also bo maintained using a reaction txxbo
containing all of the components except for the sample
nucleic acid in order to determine background
fluorescence in ihe secondary flisorochrome detection
channel. Preferably, the y tem is flushed ith
distilled water bet een runs to rcmoxc any residual
microspheres Approximately 5,000 microspheres were
analysed per reaction. Hybridization was quantified
from the SPE and/or FITC mean fluorescence intensity
(measured in channels FL2 and/or FLi. respectively),
which corresponds to the quantities of genomic target
(FL2) and of Ct-I DNL (FLi) bound by probe.
Calibration studies with conjugated probes and labeled
targets containing identical sequences demonstrated
that changes in mean fluorescence intcnsit) were hn rK
related to the amount of target hybridized The L 1and
FL2 channel background fluorescence separately
determined in each hy bridization experiment using a
egat e control containing all reaction components
except target DKiA. Optimal PMT \oltages were set as
described previously; data collection and anal} sis V
ere pei formed with manufacturer-supplied CellQuest
software 1 2(l. Oplimaf photomu  iipiertube voltage
soltmgs were determined by selecting photomiiltiplier
\oltage tube e i g that mmhwed differences between
fluorescence intensities of o different probes
hybridised to a l parieut D A sample with a normal
genotype. Those settings were determined from
iastrurent-derived fluorescence measurements
{CeUQuesi; Becton Dickinson) of arithmetic mean,
geometric mea median and peak channel Typical
photomultiplier tube \oltage settings for the
FACSCalibur instrument were FSC (forward scatter) EOO
(no signal amplification), SSC (side scatter) 344 V,
bLl 727 V FL2 640 V. FL3 300 V, and FL4 = 500 V.
Thresholds foi FSC. FLL FL2. aid FL3 were set at the
default of 52 V, The FSC threshold as selected a the
primary parameter and had a aluc of .52 V and the
secondan parameter was sot at SSC -th a value of 125 V
Th fl o ra te was set on low and the sheath fluid used
as FACsFIow (Beclon. Dickinson) Tho system as flushed
botss ecn runs with 2-5  .of distilled water to remove
m residual microspheres. Cei Quest as used for data
collection and analysis. Analysis of data was also
performed using WinMDI2 8 flow c\ tometiy package
(WinMDt; J. Trollcr. SaIk Institute. La JoIIa
California). Recovery ofprohe-hyhn  ed DNLb'agmi-Mt
Ahquots (35j.iL) of genomic hybridisations with ABLIa
(Table I : reactions 19 and 20) were washed with 250mL
O.IX SSC 1% SDS and pelleted by centrifugatioa
<13.000xgX a"d repeated twice The hybridized genomic
sequences ere heat denatured at 95 C for 5 minutes and
stisp-cooled followed by centrifugattoa (O.OOOxg) at
40C for 3 minutes. Recovered uenc s were used as
target for QK R and for hybridisation to
micros'phere-coupled ABL IAIuMHRl (Table 1: Reactions
2 1 aad 22). Synthetic repetitive J)NA S fhetic
repetitive DNA Lvas prepaied from genomic regions
selected based on the families of rcpetit o sequences
contained within therm since each is enriched in tho
Cot- 1manufacturing process. However, any
representative genomic region containing sc regions
adjacent to moderate to high copy number repetitive
elements could ha been employed. To demonstrate that
repeat elements in genomic probes could be suppressed
at locations beyond the desired target interval, a
probe was prepared containing a 1.1kb LTR element
centered between two 400bp sc regions on chromosome 4p
(chr4:151.39704-15141581) located upstream of the
C1QTN.F7 gene (Fig. 4 A) Subsequently- repetitive
sequences situated within the ABLa probe region for
blocking this repeat eleraen t were synthesized; ABL
from chromosome 9 contains a 280bp AIaJo repeat, a
300bp AIuSx repeat and a 830bp L2 element segment
(Fig. 4, C). A 2286bp segment on chromosome .17q
located 5 of HOXBl containing a 306bp AIuSx repeat and
154bp L 1 truncated sequence (chr 17;43963396-4396568
1) was also used as a probe (Fig. 4 B), Primers that
amplified unique sequences immediately Hanking these
repetitive elements (Table 2; HOXBl AIuLl and
C1QTNF7LTR) were developed for PCR amplification of
each repeat sequence and of the target product (Table
2: HOXB  b and C1QTNF7), Genomic DNA (Protnega) probes
were amplified using Prvc (Invilragen). Amp ifi cation
products were then electrophoresed and extracted by
micro-spirt column centrifugatioB. Probes were
conjugated to microspheres via a modified carbodiimide
reaction as previously described i 2 . Hybridisation
reactions (Table I : Reactions 23-33) evaluated the
effect of the synthetic repetitive PCR products
hybridized to homologous PCR product, and/or genomic
DNA i the presence and absence of C'ot-1 DNA.
Reactions were hybridized, washed., stained with SPE5
and then analyzed by Oow cytometry.Quantitative PCR
QPCR and data analysis were performed using the
Chromo4 quantitative PCR system 



(Bio-Rad Labora tories. Hercules, California). Primers
and amplified intervals were verified for unique
genomic representation using BLAT 1 (found on the
Internet at geBome.ucsc.edu /ogi~ biii/hgBlat) and
BLAST (Table 2). BLAT is a computer software tool that
includes a sequence alignment algorithm and an index
of vertebrate sequences to identify regions in the
human genome of likely homology to the queried
sequence. BLAT is &xi alignment tool similar to BLAST,
only structured differently since BLAT works by
keeping an index of an entire genome in memory,
whereas t target databa.se for BLAST includes Genbank
sequence collections. Each 50mL reaction contained
0.5mM of each primer, 50ng C0M template or positive
control human genomic DNA (Pi-omega), and 25mL 2XQT
SybrG master mix (Qiagen). Genomic DNA was nicked
using T)NAse to generate fragments from 50bp-3Q0bp 5
and a negative control contained all reaction
components except for DNA. Thermal cycling conditions
were 95C for 15 minutes. 45 cycles of amplification
(94 C for 15 seconds. 6 1 C for 30 seconds (data
acquisition), C for 30 seconds), followed by 72"C for
5 seconds with a decrease i temperature by 2CfC even'
second for the generation of a melt curve. A
calibration curve used to determine the amount of
input target sequence in the recovered genomic
template was generated by varying the amounts of
normal genomic template (Ing, 2og, 4ng IOng, and 20og)
and by determining the CT values for each reaction.
The composition of sequences recovered from the ABL'ia
product hybridization ( I mL; Table I: Reactions 2 1
and 22) was determined by QPCR. Primer sets utilized
several amplified sequences from within the ABLl
region, which were not necessarily homologous to this
probe, including: ABLIa and ABLIc <chr9: 130709665-
1307.1 1469), ABLId (chr9: 130699324- 130700596)) as
well as primers specific for other unlinked genomic
regions such as DNJ A3AIu(chrl6;442.i J38-44212G0X
coniara mg an AIu .repeat loca ted 5 of the DNAJ3
gene, TEKT3, and HQXBl(SuAs 2). Reac tions were
performed as described above. A positive control
(human genomic DNA) was run. for each primer set to
represen t lhe i i al quan tity of genomic DNA
originally a ed to QMH reac tions (50rsg). Moiar
ratios of target sequences recovered from QMH were
determined from the quantity of initi l template in
test samples nterpola ted from its C r value
cross-referenced agains t the standard calibra tion
curve) in the presence and absence of C t- I DNA,
Table 2. Probes and primers used in this
studyFluorescence in situ hybridization (FISH) The
method of the present invention ca also be utilized in
fluorescent in situ hybridization (FISB) experiments .
The target region for a FISH probe may be an entire
chromosome or only portions thereof. After probe
synthesis and labeling l u >, FISHhybridization probes
can be incubated w t synthetic repetitive DNA for
repeat suppression instead of Cot- 1DNA prior to
hybridisation to chromosomes fixed on slides. Often
comparative experiments prepared with and without
probe prehy bridkation using CoM DNA show differing
probe hybri di ation signals l4. FISH without Cot- J
DNA probe prehybridteation reveals a weaker probe
signal o the chromosome s compared to the FISH
experiment without Cot-1 DNA prehybridizati an . The
weaker signal stems frora hybridization of single copy
sequences in the probe to single copy sequences
present in the Cot-i DMA. This reduces the amount of
probe available for hybridization to the target
sequence on the chromosomes and thus a weaker signal.
However, as a co sequence the experiment without Cot-1
DNA prehy bridilation while brighter in probe signal
intensity, typically shows more false positive prove
hybridisations, which results in a higher backgroun
level making analysis more labor intensive. By
prehybridisdng probes with a pure synthetic repetitive
DNA fraction comprised of no single copy sequences,
any repetitive sequences .(bund in the probe are
effectively suppressed leaving the single copy
sequences available for hybridization to the
chromosomes. Thus, probe signal intensity o the
chromosome is not compromised and background (false
positive hybridisation signals) is effectively
minimized. Results Quantitative
microspherehybridization with CV- DNA A F
SH-vaiidated, mixed sc and repetitive sequence probe,
ABLIa. from the 5 ' end of IVSIb of the ABLl gene
containing divergent AluJo/Sx/L2 repeats (ehr9:
130623551- 130625854) was hybri di ed with
biotin-labeled genomic DKAa20 . Although it. was
expected that commercially prepared C M DNA would
suppress repetitive sequence hybri di ation n
replicate hybridizations of ABL 1a with biotin-labeled
genomic DNA, the mean fl uorescence (orhybridisation)
intensity of labeled genomic target was consistently
and significantly increased by 2.2 fold hen C0M was
included in replicate hybridisations of ABLIa with
nick-translated genomic DNA {Table 1: Reactions 1 and
2). Sc probes derived from chromosome 17 genes,
PMP22(Chri 7:15073475-1 5073576) and. TEKT3 (Chr 17:
15 149108-1 5 149206). showed smaller bud reproducible
increases of 1.08 and 1.14 fold in hybridization
intensity in the presence of Cot- 1 DNA (Table 1.
Reactions 3-6). These experiments suggested that the
effects d e to C 1 are related to the composition of
repetitive sequences surrounding these sc intervals. A
sc probe fror UOXBI {Chr 17:43964237-43964330)
consistently exhibited a smali decrease in 



hybridization intensity ith addition of CoM DNA (Table
I . Reactions 7-32) with a  84-0.92 fold decrease in
hybridization intensity for genomic samples tested.
The HOXBl interval is practically of repetitive
sequences (UCSC Genome Browser, May 2004). The region
circumscribing ABLl a contains highly dense, conserved
and abundant interspersed SINE (AIuJo, AIuSx) and LlNC
(L2> dements. The 7EKT3  PMP22 intervals contain
shorter, less abundant and more divergent classes of
repeal elements (MIR. M R and L2). The degree to which
addition of C C-I DNA altered target hybndi/afcon to
the ABLIa probe ? determined by comparing
hybridizations of bsotin-iabeled target DNA (detected
iiii streptax idin-ph} coen. thrip |SPE] in the FL2
channel), a biotin-labeled negative control target
(pUC it plasmid), and each of these with digoxv
genm-labeled Ct-I DNA (detected by FlTCconj gstcd
anti-digoxygenin in the FLl channel). The presence of
C4-i resulted in a 2-foid increase in the mean
fluorescence intensity for ABLl a hybridized to
biotin-labeled homologous genomic target sequence.
Ilowev er the amount of labeled C .>i- 1 sequence
bound substantially exceeded thai necessary for
suppression of repetitive sequences in ABLIa. based on
a 50 fold increase in intensity relative to reactions
in which C0I-I sequences were omitted (Table 1:
Reactions Band 14). C I-I binding appears
sequence-specific, since hybridka p'onof ABL1a top C19
exhibited background level signals (<IO l regardless
of whether C4-1 was present (Table I Reaction 15).
These findings suggest that homologous sequences in
Cot- are directly binding to the ABLi a probe. Because
the ABLia.sequence presumably represents only a small
proportion of the C Jt-1 target; it alone cannot
account for the increase mobserved hybridization. To
determine if the increased signal was related to the
quantity of Ct- DNA varying amounts of
digoxygenin-iabeled C0 DMA added to fixed quantity
(50ng) of bistm-labeled genomic target were hybridized
to ABLIh, which is a mixed sc and repetitive probe.
ABLIb contains two divergent AIuJo repetitive
sequences (chr9:13Q627353-130628735). By doubling the
amount of C,,t-  frora 50 tol Ong in the reaction,
probe hybridisation to C M increased by 1.8 fold t o
homologous target by 1.3 fold (Table .1 : Reactions 16
17). Similarly, 150ng of labeled Ct- i NA increased
hybridization to ABLIb by 3 fold over 50 ng Ct-L and
by 1,5 fold to target DNA (Table 1; Reactions 17 and
.1 8). Even though the stoichiometric addition of Ct-I
DNA dilutes the homologous biotimlated target betwecsn
2 and 4 fol the corresponding hybridization intensity
is unexpectedly increased 1.5 fold. The correlation of
C0M concentration with hybridization intensity
suggested that this reaction component promoted the
formation of duplex structures containing other
sequences besides the probe and desired genomic
target. To determine the composition of Ct-I derived
sequences bound to probes, products were denatured and
recovered after hybridization to ABLla-coupled
microspheres (Table 1 Reactions 19 and 20). These
products were used as taj'get sequences in subsequent
hybridizations to a non-overlapping sc and repetitive
microspbere-conjugaled. probe, ABL.1 Al.uME.R.1,
containing AIu elements (AIuJb, AIuSq, Charlie.1, and
AIuSx) and MERl sequences localized 2.3kb
centramericto ABLla. Given the genomic location of
ABLl AIuMBR 1, it was not expected to be present in
the recovered mck~translated genomic products.
However, the labeled C fraction was found to be the
source of the recovered ABLl AIuMERI sequence, based
on an 1I fold increase in mean fluorescence intensity
in FLi channel (Table J: Reactions 2 1 and 22).
Repetitive sequences adjacent io hybridised ABLIa in
C0M DMA appear to nucleate hybridization to genomic
sequences by 5 forming networks of repetithe and
single copy sequence elements (Fig. 3: Panels 1and 2)
This possibility evaluated by quantitative PCR (QFCR)
analysis of sequences present m recovered bridization
products. Analysis of hybridized sequences by
quantitativePCR io The content of sc sequences in C -I
that werehomologous to our probes was determined by
QPCR. Probes and primers used in the study are
identified in Table 2, Results of the analysis are
shown in Table 3,A lOObp sc segment of ABL Ia was
amplified .from 500rsg samples of C t- 1 DNA and
control genomic DNA (Table 2), Based on their respec
tive Or values, the C0 fractions from Manufacturers I.
and R exhibi ted a 14 and 2 fold increase respec
tively, in the amount of ABLl a 5 hybridized (or a 2.5
and 1.7molar increase) rela tive to its normal genomic
composition (Table 3: Reactions 1-3), ABLIa sequences
were recovered after hybridiza tion to determine the
composition of genomic and C I-J. derived sequences
hybridized to this probe (Table 1: Reactions 21. and
22). ABLIa sequences were increased by 128 fold i a
hybridized sample containing bot target and C I DNA
(Table 3: Reactions .13 and 14). Recovered sequences
io identical to ABL.I AIuMERI fromhybri dkaiions
containing C0 were 139 fold more abundan t than that
found in dupiicafe reactions lacking C ,t- 1 (Table 3:
Reac tions 15 and 16). Repe titive sequences that are
closely rela te d to ABLI AIuMERI were also detected
in recoveredhybridization products. A AIu element witb
92% similarity, DNJA3AJu (5" to DNJA gene: cfef16:4421
138-4421200), was found n t hybridization reaction
containing C I-I, but not in (he reaction la ng CoH ,
indicating that C M the source of this contaminating
sequence (Table 3: Reactions 17 and IS). Other sc
genomic segments (i.e. from CMTJA, HClWJ and 



ietABLl regions (ABLIc ABL id) were not detected in
the products recovered from hyb dization to the ABLIa
probe. C C-I derived sequences hybridised to RRIM- 6a
a sequence linked toABLJ (Table 2), containing both
homologous sc and repethh e seque ces. despite the
fact that this single copy probe had been validated by
FISH 14 Moderately and highly abundant MIR. L2 and L
1repeat elements surround this sequence in the genome.
QPCR demonstrated higher concentrations of repetitive
sequences recovered from upstream (5*) and downstream
{3 ") ampUcons relative to a short RRP4-l,6a product
derived from within the sc inienal (Table 3; Reactions
4-12), Comparison of CT values indicates sc sequences
bordering genomic repeats (RRP4-1 .6a5 and
RRP4~].6a3") are only 6.8 fold more abundant i genomic
DNA than in t e (V-I fraction for Manufacturer R (and
similarly for Manufacturer 1). As e pect d the
internal sc RRP4~L6a sequence is considerably more
abundant in genomic DNA than in Ct-I (24 fold), but
nevertheless it can still he detected in Cot- 1(Table
3 : Reactions 7-9). Enrichment for SNEs and LiNEs
during C0H preparation results in accretion of (inked
Ic or sc sequences which, during hybridization, can
potentially anneal to lhe conjugated probe or to
actual sc target sequences in labeled genomic
DMA.Suppression of cross-hybridization with synthetic
repetitiveDNA The hybridization effect of C M DNA was
reversed at three different genomic loci by
substituting excess of purified, synthetic DNA(s)
prepared specifically from the repetitive elements
adjacent to sc s q e c s (Fig. 4) A 1.9 kb
amplification product was synthesized containing a
LTR-like repetitive element and a single copy sequence
upstream of ClQTNFl on chromosome 4. Theaddition of
the purified synthetic LTR-like element. Cl QTNF7LTR,
had no effect on the self- hybridization of this
product to coupled microspheres, whereas the addition
of C I-I DNA increased the mean fluorescence by 1.2
fold (Table 1: Reactions 23-25). C1QTNF7LTR was ased
to block hybridization of repetitive sequences
nick-tramlated genomic DNA i the presence and absence
of Cot-1DNA and obtained similar results (T&bie
Reactions 26-28). Hybridization of ASuSx and Ll
repetitive sequences was suppressed within a --2.3kb
region on chromosome 17 upstream of the.HOXBl locus
(HOXBIb) using a synthetic PCR product, HOXBiAIuLl,
containing these sequences. Hybridization of the
HOXBIb PCR product and corresponding rnicrosphere-c
aupled probe in the presence of the BOXB! AIuLl
effectively blocked repetitive sequence within
amplified target ami in fact, reduced hybridization
intensity by 0.3 foid, presumably because of the
reduction in target length (Table 1: Reactions 32 and
33). Hybridization of repetitive sequences was also
effectively suppressed in comparable genomic
hybridizations to ABLl a coupled to microspheres by
addition of synthetic AIu aid L2 elements from within
this target region (Table 1: Reactions 29-3 1). Impact
f C J in microanay hybridization The nearly universal
inclusion of Ci- 1 for repeat sequence suppression i
published hybridization studies raises the question of
how this reagent affects quantitative measures of
expression and/or genomic copy number. The variability
in dual-label hybridization intensitieswas evaluated
across a set of replicate target samples hybridized to
arrays of cloned probes in expression studies that
utilized Ct-I (source data from the GEO database:
hUp://H vw-ncbi.nm.nih gov/projecte/geo). Results were
analyzed from cDNAprobes of genes used in the
microsphere hybridization assay (including ABLIa,
HOXBl, and TEKTD), then subsequently [he hybridization
profiles for several gene sequences located hi genomic
enviroMneriis distinguished by their repetitive
sequence composition, ie. t at were either densely
(Table 4 bottom) or sparsely (Table 4, top) populated
with repetitive sequences.NEW PLEUROMUTILIN DERIVATIVE
AND ITS USE FIELD OF THE INVENTION The invention is
directed to the L-tartrate salt of
/r/7,y-4-aminocyclohexyl (1S,2R,3SAS,6R,7R,8R, 14
)-4-ethenyl-3-hydroxy-2,4,7,
14-tetramethyl-9-oxotricyclo[5.4.3 .0 1,8]
tetradec-6-yl imidodicarbonate depicted herein as
Compound IA and its use in the treatment of
respiratory tract and skin and skin structure
infections. BACKGROUND OF THE INVENTION International
Application No. PCT/EP0 1/1 1603, published as
International Publication No. WO 02/30929, discloses
certain pleuromutilin derivatives useful as
antibacterial agents. Specifically, WO 02/30929
discloses C-14 oxycarbonyl carbamate pleuromutilin
derivatives according to Formula IA or Formula IB
therein. One such C-14 oxycarbonyl carbamate
pleuromutilin derivative encompassed within Formula IA
of WO 02/30929 is ar-3-aminocyclobutyl
(1S,2R,3S,4S,6R,7R,&R, 14 )-4-ethenyl-
3-hydroxy-2,4,7,14-tetramethyl-9-oxotricyclo[5 .4.3.01
,8]tetradec-6-yl imidodicarbonate ("Compound I").
While Compound I is encompassed within Formula IA of
WO 02/30929, it is not specifically disclosed in the
specification or claims. Compound I is represented by
the following structure: In addition, WO 02/30929
discloses that the compounds disclosed therein that
contain a 



basic group "may be in the form of a free base or an
acid addition salt." Pharmaceutically acceptable
salts, such as though described by Berge et al. (J.
Pharm ScL, 1977, 66, 1-19) are indicated as preferred
salts. Hydrochloride, maleate, and methanesulfonate
are specifically mentioned. Compound I has recently
been identified as a particularly useful compound
because it has demonstrated good in vitro and in vivo
activity against representative Gram-positive and
Gram-negative pathogens associated with respiratory
tract and skin and skin structure infections including
isolates resistant to existing classes of
antimicrobials.In view of the good in vitro and in
vivo activity exhibited by Compound 1 against
representative Gram-positive and Gram-negative
pathogens associated with respiratory tract and skin
and skin structure infections there is a need for a
form of Compound I suitable for pharmaceutical
development. SUMMARY OF THE INVENTION The invention is
directed to the L-tartrate salt of
rans-3-armnocyclobutyl ( l ,2i?,3 ,4
36R,7i?,8i?,14i2)-4-ethenyl-3-hydroxy-2,4,7,14-tetrame
thyl-9- oxotricyclo[5.4.3.01,8]tetradec-6-yl
imidodicarbonate depicted herein as Compound IA.
Compound IA is useful for the treatment of a variety
of diseases and conditions, such as respiratory tract
and skin and skin structure infections. Accordingly,
the invention is further directed to pharmaceutical
compositions comprising Compound IA. The invention is
still further directed to methods of treating
respiratory tract and skin and skin structure
infections using Compound IA or a pharmaceutical
composition comprising Compound IA. BRIEF DESCRIPTION
OF THE FIGURES Figure 1 is an x-ray powder
diffractogram of Compound IA. DETAILED DESCRIPTION OF
THE INVENTION In describing the invention, chemical
elements are identified in accordance with the
Periodic Table of the Elements. Abbreviations and
symbols utilized herein are in accordance with the
common usage of such abbreviations and symbols by
those skilled in the chemical and biological arts. For
example, the following abbreviations are used herein:
"g" is an abbreviation for grams "mL" is an
abbreviation for milliliters "0C" is an abbreviation
for degrees Celsius "DMF" is an abbreviation for the
solvent N,N-dimethylformamide "DSC" is an abbreviation
for Differential Scanning Calorimetry "val" or "vols"
refers to is an abbreviation for volume or volumes,
respectively, and refers to the amount of solvent used
relative the weight of a starting material. One volume
of solvent is defined as 1mL of solvent for every 1 g
of starting material "eq" is an abbreviation for molar
equivalents "THF" is an abbreviation for the solvent
tetrahydrofuran "L" is an abbreviation for liters "N"
is an abbreviation for Normal and refers to the number
of equivalents of reagent per liter of solution."mmol"
is an abbreviation for millimole or millimolar "mol"
is an abbreviation for mole or molar "LOD" is an
abbreviation for Loss on Drying "HPLC" is an
abbreviation for High Pressure Liquid Chromatography
"NMR" is an abbreviation of Nuclear Magnetic Resonance
"TLC" is an abbreviation for Thin Layer Chromatography
"LCMS" is an abbreviation for Liquid
Chromatography/Mass Spectroscopy "KF" is an
abbreviation for Karl Fischer water determination
"JLR" is an abbreviation for Jacketed Lab Reactor "TG"
and "TCA" are abbreviations for ThermoGravimetric
Analysis "IPA" is an abbreviation for isopropanol, and
is also known as 2-propanol "NMP" is an abbreviation
for N-methyl pyrrolidinone "ppm" is an abbreviation
for parts per million Compound IA The invention is
directed to the L-tartrate salt of
trans-3-aminocyclobuiy (l ,2i?,31S',4
,6i?,7i?,8i?,14i?)-4-ethenyl-3-hydroxy-2,4,7,14-tetram
ethyl-9- oxotricyclo[5.4.3.01,8]tetradec-6-yl
imidodicarbonate depicted below as Compound IA.
Compound IA Surprisingly, it has been found that
Compound IA has advantageous physical properties that
make it particularly well suited for pharmaceutical
development. In the solid state, Compound IA can exist
in crystalline, semi-crystalline and amorphous
structures, as well as mixtures thereof. The skilled
artisan will appreciate that
pharmaceuticallyacceptable 



solvates of Compound IA may be formed wherein solvent
molecules are incorporated into the solid-state
structure during preparation. Solvates may involve
non-aqueous solvents such as ethanol, isopropanol
(also referred to as 2-propanol), ?-propanol (also
referred to as 1- propanol), DMSO, acetic acid,
ethanolamine, acetonitrile, and ethyl acetate, or they
may involve water as the solvent that is incorporated
into the solid-state structure. In addition, the
solvent content of Compound IA can vary in response to
environment and upon storage, for example, water may
displace another solvent over time depending on
relative humidity and temperature.Solvates wherein
water is the solvent that is incorporated into the
solid-state structure are typically referred to as
"hydrates." Solvates wherein more than one solvent is
incorporated into the solid-state structure are
typically referred to as "mixed solvates". Solvates
include "stoichiometric solvates" as well as
compositions containing variable amounts of solvent
(referred to as "non-stoichiometric solvates").
Stoichiometric solvates wherein water is the solvent
that is incorporated into the solid-state structure
are typically referred to as "stoichiometric
hydrates", and non-stoichiometric solvates wherein
water is the solvent that is incorporated into the
solidstate structure are typically referred to as
"non-stoichiometric hydrates". The invention includes
both stoichiometric and non-stoichiometric solvates.
In addition, solid-state structures of Compound IA,
including solvates thereof, may contain solvent
molecules, which are not incorporated into the
solid-state structure. For example, solvent molecules
may become trapped within larger particles upon
isolation. In addition, solvent molecules may be
retained on the surface of the crystals. The invention
includes such solid-state structures of Compound IA.
The skilled artisan will further appreciate that
Compound IA, including solvates thereof, may exhibit
polymorphism (Xe. the capacity to occur in different
crystalline packing arrangements). Different
crystalline forms are typically known as "polymorphs."
The invention includes all such polymorphs. Polymorphs
have the same chemical composition but differ in
packing, geometrical arrangement, and other
descriptive properties of the crystalline solid state.
Polymorphs, therefore, may have different physical
properties such as shape, density, hardness,
deformability, stability, and dissolution properties.
Polymorphs typically exhibit different IR spectra,
solid-state NMR spectra, and X-ray powder diffraction
patterns, which may be used for identification.
Polymorphs may also exhibit different melting points,
which may be used for identification. The skilled
artisan will appreciate that different polymorphs may
be produced, for example, by changing or adjusting the
reaction conditions or reagents, used in making the
compound. For example, changes in temperature,
pressure, or solvent may result in the production of
different polymorphs. In addition, one polymorph may
spontaneously convert to another polymorph under
certain conditions. Representative Embodiments In one
embodiment, the invention is directed to Compound IA
in the solid state i n one embodiment, the invention
is directed to Compound IA in crystalline form. In
another embodiment, the invention is directed to
Compound IA in semi-crystalline form. In another
embodiment, the invention is directed to Compound IA
in amorphous form. In another embodiment, the
invention is directed to substantially pure Compound
IA. As used herein, the term "substantially pure" when
used is reference to Compound IA refers to aproduct
which is greater than about 90% pure. Preferably,
"substantially pure" refers to a product which is
greater than about 95% pure, and more preferably
greater than about 97% pure. This means the product
does not contain any more than about 10%, 5% or 3%
respectively of any other compound. In another
embodiment, the invention is directed to a
non-stoichiometric hydrate of Compound IA containing
from about 2% to about 7% water. In another
embodiment, the invention is directed to a
non-stoichiometric hydrate of Compound IA containing
from about 2% to about 6% water. In another
embodiment, the invention is directed to a
non-stoichiometric hydrate of Compound IA containing
from about 4% to about 6% water. In one embodiment,
the solid-state structure of Compound IA is
characterized by an x-ray powder diffraction (XRPD)
pattern having characteristic peaks at the following
positions: 6.7  0.2 ( 20), 10.0  0.2 ( 2Q), 11.7  0.2
( 2Q), 13.2  0.2 ( 2Q), 13.7  0.2 ( 2Q), 14.2  0.2 (
2Q), 20.4  0.2 ( 2Q), and 23.5  0.2 ( 2Q). In addition
to these XRPD peaks, several additional peaks present
in the patterns may vary with solvent and water
content. Accordingly, in another embodiment, the
invention is directed to Compound IA in the solid
state wherein the solid-state structure of Compound IA
is characterized by an XRPD pattern having at least
one characteristic peak selected from characteristic
peaks at the following positions: 6.7  0.2 ( 2Q), 10.0
0.2 ( 2Q), 11.7  0.2 ( 2Q), 13.2  0.2 ( 2Q), 13.7  0.2
( 2Q), 14.2  0.2 ( 2Q) , 20.4  0.2 ( 2Q), and 23.5
0.2 ( 2Q). In another embodiment, the invention is
directed to Compound IA in the solid state wherein the
solid-state structure of Compound IA is characterized
by an XRPD pattern having at least two characteristic
peaks selected from characteristic peaks at the
following 



positions: 6.7  0.2 ( 2q), 10.0  0.2 ( 2Q), 11.7  0.2
( 2q), 13.2  0.2 ( 2Q), 13.7  0.2 ( 2Q), 14.2  0.2 (
2Q), 20.4  0.2 ( 2Q), and 23.5  0.2 ( 2Q). In another
embodiment, the invention is directed to Compound IA
in the solid state wherein the solid-state structure
of Compound IA is characterized by an XRPD pattern
having at least three characteristic peaks selected
from characteristic peaks at the following positions:
6.7  0.2 ( 2Q), 10.0  0.2 ( 2Q), 11.7  0.2 ( 2Q), 13.2
0.2 ( 2Q), 13.7  0.2 ( 2Q), 14.2  0.2 ( 2Q), 20.4  0.2
( 2Q), and 23.5  0.2 ( 2Q). In another embodiment, the
invention is directed to Compound IA in the solid
state wherein the solid-state structure of Compound IA
is characterized by an XRPD pattern having at least
four characteristic peaks selected from characteristic
peaks at the following positions: 6.7  0.2 ( 2Q), 10.0
0.2 ( 2Q), 11.7  0.2 ( 2Q), 13.2  0.2 ( 2Q), 13.7  0.2
( 2Q), 14.2  0.2 ( 2Q), 20.4  0.2 ( 2Q), and 23.5  0.2
( 2Q). In another embodiment, the invention is
directed to Compound IA in the solid state wherein the
solid-state structure of Compound IA is characterized
by an XRPD pattern having at least five characteristic
peaks selected from characteristic peaks at the
following positions: 6.7  0.2 ( 20), 10.0  0.2 ( 20),
11.7  0.2 ( 20), 13.2  0.2 ( 20), 13.7  0.2 ( 20),
14.2  0.2 ( 20), 20.4  0.2 ( 2Q), and 23.5  0.2 ( 2Q).
In another embodiment, the invention isdirected to
Compound JLA in the solid state wherein the
solid-state structure of Compound IA is characterized
by an XRPD pattern having at least six characteristic
peaks selected from characteristic peaks at the
following positions: 6.7  0.2 ( 2q), 10.0  0.2 ( 2Q),
11.7  0.2 ( 2Q), 13.2  0.2 ( 2Q) 13.7  0.2 (2Q), 14.2
0.2 ( 2Q), 20.4  0.2 ( 2Q), and 23.5  0.2 ( 2Q). In
another embodiment, the invention is directed to
Compound IA in the solid state wherein the solid-state
structure of Compound IA is characterized by an XRPD
pattern having at least seven characteristic peaks
selected from characteristic peaks at the following
positions: 6.7  0.2 ( 2Q) , 10.0  0.2 ( 2Q), 11.7 0.2
( 2Q), 13.2  0.2 ( 2Q), 13.7  0.2 ( 2Q), 14.2  0.2 (
2Q), 20.4  0.2 ( 2Q) and 23.5  0.2 ( 2Q). In another
embodiment, the invention is directed to Compound IA
in the solid state wherein the solid-state structure
of Compound IA is characterized by an XRPD pattern
having characteristic peaks at the following
positions: 6.7  0.2 ( 2Q), 10.0  0.2 ( 2Q), 11.7  0.2
( 2Q), 13.2  0.2 ( 26), 13.7  0.2 ( 2Q), 14.2  0.2 (
2Q), 20.4  0.2 ( 2Q), and 23.5  0.2 ( 2Q). In another
embodiment, the invention is directed to Compound IA
in the solid state wherein the solid-state structure
of Compound IA is characterized by substantially the
same XRPD pattern as depicted in Figure 1. The XRPD
data described herein was acquired using a Philips
X'Pert Pro powder X-ray diffractometer. Samples were
gently flattened onto a zero-background silicon
holder. A continuous 2Qscan range of 2 to 40 was used
with a CuKa radiation source and a generator power of
40 kV and 40 rnA. A 2Qstep size of 0.0167 degrees/step
with a step time of 10.16 seconds was used. Samples
were rotated at 25 rpm and all experiments were
performed at room temperature. Characteristic XRPD
peak positions arc reported in units of angular
position (2Q) with a precision of +/- 0. 1, which is
caused by instrumental variability and calibration.
The location ( 2Qvalues) of these peaks was obtained
from an XRPD pattern expressed in terms of 2-theta
angles and obtained with a diffractometer using copper
Ka -radiation. The XRPD patterns provided herein are
expressed in terms of 2-theta angles and obtained with
a diffractometer using copper Ka -radiation. It will
be understood by those skilled in the art that an XRPD
pattern will be considered to be substantially the
same as a given XRPD pattern if the difference in peak
positions of the XRPD patterns are not more than + 0.2
( 2Q). In order to maintain the crystallinity of
Compound IA when in crystalline form, the compound
should not be exposed to a temperature above about
95C. Compound Preparation Compound IA is generally
prepared from pleuromutilin or from mutilin.
Pleuromutilin may be produced by the fermentation of
microorganisms such as Clitopilus species, Octojuga
species and Psathyrella species using methods known to
those skilled in the art. Thepleuromutilin is then
isolated from the fermentation broth with organic
solvent. Pleuromutilin may be converted to mutilin by
alkaline hydrolysis. Such methods are well known in
the art. For example, Compound IA may be prepared from
"Intermediate 1" (depicted below). The preparation of
Intermediate 1 is described below in Examples 1, 2,
and 3. Other starting materials and reagents are
commercially available or are made from commercially
available starting materials using known methods.
Examples The following preparation examples are not
intended to limit the scope of the present invention,
but rather to provide guidance to the skilled artisan
to prepare the compounds of the invention. Example 1
Preparation of Intermediate 1 Pleu rom utilin 1a 



Inte rmediate 1 1b To a reaction vessel under nitrogen
atmosphere were charged pleuromutilin (59.2 grams),
methanol (240 mL) and trimethyl orthoformate (95 mL).
The mixture was cooled to O0C. Concentrated sulfuric
acid (18 mL) was added slowly to keep the reaction
temperature below 100C. After addition, the reaction
mixture was heated to 300C. After 3 hours at 300C and
14 hours at 18C, the reaction was deemed complete by
HPLC analysis. The crude product in the reaction
mixture was used in next reaction directly. I a in the
reaction mixture was cooled to -100C. Water (70 mL)
was added slowly to keep the internal temperature
below 150C. An aqueous solution of sodium hydroxide
(135 mL, 50% w/w) was charged slowly to keep the
internal temperature below 150C. The reaction was
thenheated to 65C. After 30 minutes at 65C the
reaction was complete based on HPLC analysis. The
reaction was cooled to ~40C. Methanol was distilled
out under reduced pressure. Water (300 mL) and toluene
(350 mL) were added to the mixture. The mixture was
heated to ~65C and was stirred for 10 minutes. After
settling for 30 minutes, the aqueous layer was
separated. The aqueous layer was extracted with
toluene (200 ml). The organic layers were combined and
distilled under reduced pressure to a final volume of
~300 mL. The crude product in toluene was used
directly in next reaction. To the product from above
in toluene was added more toluene (350 mL) at ambient
temperature. Sodium cyanate (27.4 grams) was added
with stirring. Trifluoroacetic acid (29 mL) was slowly
added over 0.5 hour. The mixture was stirred for 14
hours at ambient temperature. No starting material was
detected in the reaction mixture by HPLC analysis.
Water (360 mL) was added to the reaction with
stirring. The layers were separated and the aqueous
layer was discarded. Toluene was distilled under
reduced pressure until a final volume of ~100 mL.
Heptane (300 mL) was added. The mixture was stirred at
65C for 30 minutes then cooled to 00C and stirred for
one hour. The resulting slurry was filtered and washed
twice with cold heptane (80 mL). The crude product was
dried at 65-700C under vacuum to give 42. 1 grams of
Intermediate 1. Yield: 71%. Example 2 Preparation of
Intermediate 1 Pleuromutilin 2a Intermediate 1 2b To a
reaction vessel under nitrogen atmosphere were charged
pleuromutilin (20.0 grams), methanol (80 mL) and
trimethyl orthoformate (32 mL). The mixture was cooled
to 00C.Concentrated sulfuric acid (6 niL) was added
slowly to keep the reaction temperature below 1O0C.
After addition, the reaction mixture was heated to
300C. After 5 hours at 300C and 14 hours at 18C, the
reaction was deemed completed by HPLC analysis. The
reaction mixture was cooled to ~10C. Triethylamine (32
mL) was added slowly to keep the internal temperature
below 300C. Water (110 mL) was added to the reaction
with vigorous stirring. The mixture was stirred at
~20C for 4 hours. The crude product was filtered and
washed with water (60 mL) twice. The wet solid was
dried at 500C under vacuum to give 16.0 grams of
product. Yield: 77%. To a flask were charged methanol
(80 mL) and water (10 mL). Potassium hydroxide (5.7 g)
was added. The mixture was stirred for ~5 minutes to a
solution. 2a (20.0 g) was added to the mixture. The
reaction mixture was heated to 65C and stirred for 1
hour. The reaction was deemed complete by HPLC
analysis and the mixture was cooled to ~25C and slowly
transferred into a larger flask containing water (100
mL) and 2b seed (50 mg) with vigorous stirring. The
resulted slurry was cooled to ~5C and stirred for 1
hour. The crude 2b was filtered and washed with water
(50 mL) twice. The wet product was dried at 65C for 24
hours to give 15.3 grams of solid. Yield: 90%. To a
flask were charged toluene (180 mL), 2b (20.0 g) and
sodium cyanate with stirring. Trifluoroacetic acid (10
mL) was slowly added over 1 hour. The mixture was
stirred for 16 hours at ambient temperature after
which no 2b was detected by HPLC analysis. Water (100
mL) was added to reaction with stirring and the layers
were separated. The aqueous layer was discarded and
the toluene layer was concentrated under reduced
pressure to a final volume of ~30 mL. Heptane (100 mL)
was added and the mixture was stirred at 65C for 30
minutes. The mixture was cooled to 00C and stirred for
1 hour. The resulted slurry was filtered and washed
with cold heptane (20 mL, ~0C) twice. The crude
product was dried at 65C under vacuum to give 19.1
grams of Intermediate 1. Yield: 85%. Example 3
Preparation of Intermediate 1 Intermediate 1To a flask
were charged N-methyl pyrrolidone (24 mL), 2a solid
(from Example 2) (12.0 grams), and water (10 mL).
Sodium hydroxide aqueous solution (20 mL, 50%w/w) was
added. 



The reaction mixture was heated to 700C and stirred
for 1 hour. Toluene (120 mL) was added to the mixture,
stirred for 30 minutes and the layers were separated.
The toluene layer was washed with water (30 mL) and
concentrated under vacuum to ~ 100 mL final volume.
The crude product in toluene was used directly in the
next reaction. To 3a in toluene was added sodium
cyanate. Trifluoroacetic acid (5 mL) was slowly added
over 1 hour. The mixture was stirred for ~15 hours at
ambient temperature until no 3a was detected by HPLC
analysis. Water (30 mL) was added to reaction with
stirring, the layers were separated, and the aqueous
layer was discarded. Toluene was distilled under
reduced pressure until ~10 mL remained. Heptane (50
mL) was added and the mixture was stirred at 65C for
30 minutes. The mixture was cooled to 0cC and stirred
for one hour. The resulting slurry was filtered and
was washed twice with cold heptane (15 mL each, ~0C).
The crude product was dried at 65C under vacuum to
give 9.5 grams of Intermediate 1. Yield: 82%. Example
4 Preparation of Compound IA Stage 1 To a solution of
mercury chloride (5.3 g,) in benzyl bromide (2.31 kg,)
at 1000C or reflux was slowly added epichlorohydrin
(1.25 kg) over forty minutes. The reaction mixture was
then heated to an internal temperature about ~135C for
3 hours, cooled to room temperature overnight and
heated for an additional ~ 12h at ~ 135 - 1500C. The
mixture was cooled to ambient temperature and left
overnight. The mixture was then purified via reduced
pressure distillation. A yield of 70%
l-Bromo-2-0-benzyl-3-chloropropane (4a, 2.51 kg) was
obtained.To a solution of 4a (80 g) and diethyl
malonate (121.7 g, 2.5 equiv) in EtOH (160 mL) was
slowly charged NaOEt (21 wt% in EtOH) (284 mL, 2.5
equiv) through addition funnel. The mixture was heated
to reflux (~ 80 "C internal temperature) then stirred
for additional ~ 3 hours before sampling and
concluding that 4a was consumed based on HPLC results.
The mixture was cooled to ~ 35 0C and filtered through
filter paper. The filtrate was concentrated by
distillation until ~ 420 mL of distilled solvent was
collected. The mixture was heated to ~ 125 0C and
stirred for ~ 2 hours before sampling and concluding
that 4b was consumed based on HPLC results. The
mixture was cooled to room temperature. Water ( 160
mL) and ethyl acetate (320 mL) were charged. The
mixture was stirred and two layers were separated. The
organic layer was washed with water (80 mL). The
organic layer was concentrated under reduced pressure
to dryness. The product was dried under vacuum to
obtain crude 4c, 125. Ig. A KOH solution was prepared
by adding KOH (2.02 kg, 5 equiv) to water (2.55 L). A
20 L jacketed laboratory reactor was charged with
crude 4c (1.7 kg,) and EtOH (6.8 L). The KOH solution
was charged in 2 portions which caused the internal
temperature to rise to 56 "C. The mixture was heated
over ~40 minutes until brought to reflux (~ 790C
internal temperature) then stirred for and additional
30 minutes before sampling and concluding that 4c was
consumed based on HPLC results. The mixture was cooled
slightly then concentrated under reduced pressure
until ~5.2 L of solution remained in the reactor.
While continuing to cool the reactor, the contents
were diluted with water (5.1 L). When the temperature
of the solution reached ~ 16C,concentrated HCl
(aqueous) was slowly added in portions until the
aqueous layer pH was adjusted to 2.5-3 (a total of
2.2L of concentrated HCl was used). Methyl t-butyl
ether (8.5 L) was charged. The mixture was stirred and
and the layers were separated. The organic layer was
washed with water (1.7 L). The organic layer was held
at ~20C overnight, then concentrated under reduced
pressure until ~ 2.8 L remained in the reactor.
Toluene (8.5 L) was charged and the mixture was
concentrated under reduced pressure until ~ 6.8 L of
distilled solvent was collected. Toluene (6.8 L) was
charged and the mixture was heated to ~90C over 50
minutes, then cooled back to 16 0C over 50 minutes.
The solid was filtered and rinsed with cyclohexane
(1.7 L). The solid was dried under vacuum at 500C for
~2 days and 1.04 kg of dried product 4d was obtained
obtained. 4d (783.35g) was charged to a 3 L round
bottom flask. Pyridine (783mL,.) was added. The
solution was heated to ~ 117C for 8-12 hours. The
reaction was deemed complete when HPLC monitoring
indicated that <2% of 4d remained. The solution was
concentrated under vacuum on a rotary evaporator until
no additional distillate could be seen. After holding
the residue overnight, toluene (4.7L) was added,
followed by slow addition of an HCl solution (1.0 N,
3.13L) at such a rate that the temperature was
maintained < 300C during the addition. The mixture was
stirred for 10 minutes. The two layers were separated
and the aqueous layer was extracted with 2.35L of
toluene. The combined organic layers were washed with
783mL of brine and the layers were again separated.
The organic layer was concentrated until ~2.35L of
solution remained. . Further concentration under
vacuum provided an oil (619g). The yield was estimated
to be ~77% based on a weight/weight assay using HPLC.A
solution of 4e in toluene (assumed 3.6 kg, 17.5 mol),
triethylamine (3.5 kg, 34.9 mol), and benzylalcohol
(1.9 kg, 17.5 mol) in total amount of toluene (36 L)
was prepared then heated to an internal temperature
between 70 and 800C. Diphenylphosphorylazide (4.9 kg,
18.0 mol) was slowly added over 35 minutes while
maintaining temperature between 70 and 8O0C. The 



vessel containing the diphenylphosphorylazide was
rinsed with IL toluene and added to reactor. Once the
addition was complete, the contents were held for
~15minutes at ~ 8OC, then the reaction mixture was
heated to an internal temperature ~100C and stirred
for about 11.5 hours. The reaction mixture was cooled
to ~20C, and held overnight. The reaction mixture was
partially concentrated by vacuum distillation to ~15L.
Ethyl acetate (EtOAc, 40 L) and 0.25 N aqueous sodium
hydroxide solution (18 kg) were added. The layers were
separated. The organic layer was washed with 0.25 N
NaOH (22.4 kg). EtOAc was removed via vacuum
distillation to a minimum stirrable volume (~18L).
Ethanol (200 proof, 18 L) was added and residual EtOAc
was removed via vacuum distillation to ~18L. The
mixture was heated to 75C to dissolve all solids
(~15min), then cooled to between 30 and 400C. The
mixture was seeded with 0.1 wt% 4f (3.6 g) and slowly
cooled to 00C at a rate of 100C per hour. Ethanol (200
proof, 5 L) was added to maintain a stirrable mixture.
The mixture was slurried at 00C for -13.5 hours. The
solids were filtered and the cake was washed with
ethanol (200 proof, 7.2 L) then dried at 500C under
vacuum to provide 4f (1.1 kg, 20.2% yield, 98.1%
chemical purity, 97.9% isomeric purity). Sta g e 6 A
suspension of 4f (27 g) and Pd/C (3.9 g, 10% w/w) in
acetic acid (163 mL) was shaken under ~50 psi for 1
hour at 200C and heated at 500C for ~3-5 hours. The
reaction mixture was cooled to room temperature,
filtered, washed with ethanol, and the filtrate
concentrated until ~ 1 volume was left. The residue
oil was dissolved in ethanol (55 mL) and triethylamine
(55 mL). Di-t-butoxy dicarbonate (14.5g) was added,
and the reaction mixture was stirred at room
temperature over the weekend. The solution was
concentrated to minimum volume. Water ( 110 mL) and
methylene chloride (68 mL) and then saturated sodium
bicarbonate (34 mL) were added. Two layers were
separated. The aqueous layer was extracted with
methylene chloride ( 2 X 68 mL) again. The combined
organic layers were washed with brine (33 mL). The
solution was then concentrated. Cyclohexane (108 mL)
was added and then concentrated to 3.0 volumes. The
solid was filtered, washed with cyclohexane (27ml) and
the wet cake was dried under vacuum at 5O0C to provide
15.5 g of product, 4g, in a yield of 95%.g 4h To a
solution of 4g (17.9 g) in N,N-dimethylformarnide
(DMF) (72 mL) resulting in a clear solution was added
l,l'-carbonyldiimidazolc (CDl) (20.2 g, 1.3 cquiv) was
charged, which caused the internal temperature to rise
to ~ 300C. The mixture was stirred at room temperature
for ~ 30 minutes before sampling and concluding 4g was
consumed based on HPLC results. While the mixture was
cooled with ice bath, water (~ 160 mL) was added and
the mixture was stirred at ~ 00C for 45 minutes. The
solid was filtered and rinsed with water (~ 80 mL).
The solid was dried under vacuum at ~55C overnight and
24 g of product 4h was obtained. Compound IA A
solution of Intermediate 1 (1.89 g, 5 mmol) in THF (19
mL) was cooled to ~17C. Sodium tertpcntoxidc (1.38 g,
12.5 mmol, 2.5cq.) was added in one portion. The
solution was stirred for 30 minutes before addition of
4h (1.54 g, 5.5 mmol, 1.1 eq.) in one portion at ~18C.
The solution was stirred for one o two hours. Water
(9.5 mL) was added slowly to quench the reaction,
followed by the addition of saturated ammonium
chloride solution (9.5 mL). Ethyl acetate (17 mL) was
added and then the mixture was stirred for 5 minutes.
The resulting two layers were separated and the
aqueous layer was extracted with ethyl acetate (3.8
mL). The combined organic layers were washed with
saturated ammonium chloride solution (1.9 mL) then
concentrated to ~15mL. Hydrochloric acid (cone. 8.0
mL) was added slowly at room temperature and the
resulting solution was stirred at 500C for ~4 hours.
The solution was then cooled to ~ 15C and water (4 mL)
was added. Sodium hydroxide solution (25%, 14 mL) was
added slowly to bring the pH to ~13. Ethyl acetate (19
mL) was added and two layers were separated. The
aqueous layer was extracted with ethyl acetate (2 x 10
mL). The combined organic layers were washed with
water (4 mL), dried over sodium sulfate and then
concentrated to minimum volume. Acetone (24 mL) was
added and stirred until a clear solution was obtained.
A solution of L-(+)-tartaric acid (0.75 g, 5.0 mmol,
1.0 eq) in water (2.0 mL) was added under stirring.
The suspension was then stirredfor 1 hour at room
temperature before isolation. The solid was washed
with acetone (2 mJL) and then dried under house vacuum
at 500C. Compound IA as a white solid (2.4 g) was
obtained. Example 5 Preparation of intermediate 4f
from Example 4 A solution of 4e (22.3 g) in toluene
(220 mL) and L iV-diisopropylethylamine (41 mL,) was
prepared then heated to an internal temperature
between 95 and 1050C. Diphenylphosphorylazide (26 mL)
was slowly added over 40 minutes at a rate to maintain
manageable levels of heat and gas evolution. The
mixture was stirred for 10 minutes, then benzyl
alcohol (12.5 mL) was added and the reaction was
stirred for about 10 hours at a temperature about 95-
C. The reaction mixture was cooled to ambient
temperature. Diluted with Ethyl acetate (EtOAc, 250
mL) then washed with 0.25 N aqueous sodium hydroxide
(NaOH) solution (125 mL). The 



layers were separated. The organic layer was washed
with 0.25 N NaOH (150 mL). EtOAc was removed via
rotary evaporation, lsopropanol (100 mL) was added and
the mixture was heated to 80C to dissolve all solids,
then cooled to between 30 and 400C. The mixture was
seeded with 0.1 wt% 4f at an internal temperature of
35C and slowly cooled to between 00C and 5C. The
mixture was slurried at ~0C for 1 hour, then filtered
and washed with isopropanol (0-1 0C) as needed
(~15ml). The' product was dried at 500C under vacuum
to provide 4f (13.3 g, 39% yield, 90.6% isomeric
purity, 90.2% chemical purity).Example 6 Preparation
of Compound IA Compound IA A solution of Intermediate
1 (807 g) in THF (4.0 L) was cooled to ~0C in a 20 L
jacketed laboratory reactor. Sodium r -pentoxide (587
g) was added portionwise over ~7 minutes to maintain
the reaction temperature below 100C. The solution was
warmed to ~15C over ~15 minutes, then stirred at this
temperature for ~70 minutes, before cooling the
solution back down to approximately -5 to 0C. A
solution of intermediate 4h (600 g) in THF (4.0 L) was
added slowly over ~25 minutes at a rate sufficient to
keep the reaction temperature below 5C. The solution
was stirred for ~2 hours. Water (3.2 L) was added
slowly to quench the reaction while keeping the
reaction temperature at ~18C. The solution was
concentrated under vacuum until ~6.5L of solution
remained. Dichloromethaiie (6.0 L) was added and the
resulting two layers were separated and the aqueous
layer was extracted twice with dichloromethane (3.0 L
each). The combined organic layers were washed with
water (1.7 L) then the organic layer was concentrated
until ~2 L of solution remained. THF (2.8 L) was added
and the solution was kept at ambient conditions for
~2.5 days. The solution was cooled to ~5UC and
concentrated hydrochloric acid (3.4 L) was added
slowly while maintaining the solution temperature at <
25C. The resulting mixture was warmed to 34C over 20
minutes and stirred at ~35C for ~2.5 hours at which
point the reaction was deemed complete by HPLC. The
solution was then cooled to ~ 5C over ~20 minutes and
water (1.6 L) was added. Sodium hydroxide solution
(25%) was added slowly to bring pH to ~9.0. The
mixture was concentrated under vacuum at ~ 150C.
Dichloromethane (6.0 L) was added and the two layers
were separated. The aqueous layer was extracted with
dichloromethane (3.0 L then 2.0 L). The combined
organic layers were washed with brine (2.0 L) and then
water (2.0L) then concentrated to a final volume of
~2.2L then held overnight. Acetonitrile (9.6 L) was
added and the solution was concentrated under vacuum
until ~12L remained. Water (580 mL) was added and the
mixture was heated to ~50-55C before a solution of
L-(+)-tartaric acid (319 g) in water (0.58 L) was
added portionwise under stirring. The solution was
then stirred for 1 hour at 55C, a thick slurry being
formed, and then cooled down to ~15C over 55 minutes
before isolation by filtration. The solid was washed
with acetonitrile (1.6 L) and then dried under house
vacuum at 500C. Compound IA as a white solid (966 g)
was obtained in a yield of 70%.Example 7
Recrystallization of Compound IA A 1000 mL jacketed
reactor was charged with 5Og of crude Compound IA.
Acetonitrile (150 mL) and water (62.5 mL) were
charged. The slurry was stirred and heated to ~70C to
give a clear solution. When dissolved the solution was
cooled to 650C over about 15 minutes, and held for
about 1 hour. Ground seed crystals (0. 1 w/w%) were
added (50 mg in 5 mL acetonitrile). The resulting
suspension was stirred for 30 minutes at 65C and then
cooled to 500C over about 20 minutes. Maintaining the
temperature at 48-500C, 55 mL of acetonitrile was
charged every 15 minutes for 2 hours. The slurry was
cooled to 00C over 1.5 hours. The cold slurry was
stirred for 15 hours, and the solid was then isolated
by filtration under pressure. The reactor and cake
were washed with acetonitrile (200 mL). The cake was
dried under briefly under nitrogen pressure and heated
to 50-550C under vacuum for 3 hours. The procedure
gave 46.2 g of white solid, Compound IA, 92% by
weight. Example 8 Preparation of Protected Compound JA
sodium tert-peptoxidq 4I1 Intermediate 1 Intermediate
1 (10.0 g) was mixed in toluene (35 mL) and cooled in
an ice bath. A 25% wt solution of sodium
tert-pentoxide (29.2 g solution) in toluene was added
to the mixture, temperature reaches 12C, and the
mixture is stirred for 1 to 2h. A solution of 4h (10.0
g) in 20 mL of NMP and 40 mL of toluene was prepared
and added to the reaction over 5 minutes. The
temperature reaches 9C. The reaction was stirred
overnight and quenched with a 2 M citric acid solution
(50 mL), stirred for Vz hour, and a pH of 4-5 was
obtained. The phases were separated and the organic
layer was washed with water (50 mL). The phases were
separated and the organic phase containing the product
was stored until further use.Example 9 



Preparation of Compound I 8A A solution of 8a (8.2 g
crude) in toluene (55 ml) was cooled to 15C and
concentrated HCl (12.3 mL) was added. The mixture was
stirred for 3 hours the stored at 00C over the
weekend. The layers were separated into two phases,
and the bottom aqueous layer was slowly added over 5
hours into a second vessel containing a mixture of 30%
ammonium hydroxide (16.4 mL), water (8.2 mL), IPA (8.2
mL), and ethyl acetate (32.8 mL) that has been cooled
to ~ 15C. After stirring the mixture at ~25C for ~0.5
hours the bottom aqueous layer was separated and
discarded and the top organic layer was washed with
water (24.6 mL). On concentration of the top layer,
7.5 g of the crude product as an oil was obtained.
Example 10 Rccrystallization of Compound IA 206 mg of
Compound IA was dissolved in 11 volumes of
Acetonitrile/water (10/1, vol/vol). The clear solution
was cooled and seeded with Compound IA. The white
solid was isolated at room temperature to give an 80%
yield. The solid was analyzed by HPLC (92.4% PAR) DSC
and microscopy. Example 11 Recrystallization of
Compound IA 173 mg of Compound IA was dissolved at
reflux in 15 volumes of ii-rropanol containing 3% by
volume of water. The solution was cooled to 00C to
promote crystallization. The white solid was isolated
in 55% yield. The solid was analyzed by HPLC (94%
PAR), DSC and microscopy.Example 12 Recrystallization
of Compound IA 258 mg of Compound IA was dissolved at
reflux in 15 volumes of n-propanol containing 5% by
volume of water. The solution was cooled to O0C to
promote crystallization. The white solid was isolated
in 76% yield. The solid was analyzed by HPLC (96.9%
PAR), and microscopy. Example 13 Recrystallization of
Compound IA 151 mg of Compound IA was dissolved at
reflux in 15 volumes of 2-butanone containing 7% by
volume of water. The solution was seeded, then cooled
to 00C to promote crystallization. The white solid was
isolated in 67% yield. The solid was analyzed by HPLC
(88.6% PAR), DSC, and microscopy. Example 14
Recrystallization of Compound IA 1.87 g of Compound IA
was charged with 5 volumes of Acetone and 0.25 vol of
water and heated to dissolve. The clear solution was
cooled to room temperature slowly. After sitting
overnight, solids appeared. The suspension was cooled
to 00C and isolated. Microscopy was done. Example 15
Recrystallization of Compound IA 3 g of Compound IA
was dissolved in 5 volumes of Acetonitrile/water (3/1
, vol/vol) at 75C. The clear solution was cooled to
65C and seeded with Compound IA. The suspension was
diluted with 8 volumes of acctonitrilc over 10
minutes. The suspension was cooled to 00C and held
overnight. The white solid was isolated and dried
under vacuum at 55C overnight to give 92% yield. Solid
was analyzed by XRPD, 1H NMR, HPLC (93.9% PAR), DSC,
TG, LOD (4.25%) and microscopy. Example 16 Preparation
of Compound IA 410 mg of Compound I was dissolved in
15 volumes of 2-propanol. A clear solution of tartaric
acid dissolved in water (142 mg, 1.1 eq, in 0.31 mL of
water) was added. The cloudy suspension was heated to
dissolve at reflux. The clear solution was cooled to
500C and seeded with Compound IA. An additional 5
volumes of 2-propanol was added to aid stirring. The
whitesolid was isolated at 00C to give 78.3% yield.
The solid was analyzed by HPLC (95.6% PAR), DSC, TG
and microscopy. Example 17 Preparation of Compound TA
525 mg of Compound I was dissolved in 8 volumes of
acetonitrile. A clear solution of tartaric acid
dissolved in water (165 mg, 1.1 eq, in 0.42 mL of
water) was added. The cloudy suspension was heated to
dissolve. An additional 2 volumes acetonitrile and 1
volume water was required to dissolve at reflux. The
clear solution was cooled to 500C and seeded with
Compound IA. An additional 5 volumes of acetonitrile
was added to aid stirring. The white solid was 



isolated at 00C to give 79.5% yield. The solid was
analyzed by HPLC 96.2% PAR), DSC, TG and microscopy.
Example 18 Preparation of Compound IA 1 g of Compound
I was dissolved in 10 volumes of acetonitrile at a
bath temperature of 78C. A clear solution of tartaric
acid dissolved in water (346 mg, 1.1 eq, in 1mL of
water) was added. The contents became clear, then
crystallization began spontaneously. An additional 1.5
volumes of water was added to dissolve all solids at
reflux. The clear solution was cooled to 700C and
seeded with 1% by weight of Compound IA. An additional
5 volumes of acetonitrile was added to aid stirring.
The white solid (needles) was isolated at 00C to give
68.4% yield. The solid was analyzed by DSC, TG and
microscopy. Methods of Use Compound I demonstrates
good in vitro antibacterial activity against the
primary respiratory pathogens including S. pneumoniae,
H. influenzae, M. catarrhalis, S. aureus, and S.
pyogenes, as well as activity against isolates
carrying resistance determinants to other antibiotics
(penicillin-, macrolide-, methicillin- or
levofloxacin-resistant phenotypes). Compound I also
demonstrates good in vitro activity against atypical
pathogens including C. pneumoniae, L. pneumophila and
M. pneumoniae. Additionally, Compound I demonstrates
good in vitro activity against biothreat organism F.
tularensis, anaerobic organisms, and Neisserria sp.
including N. meningitidis and both ciprofloxacin
susceptible and resistant TV. gonorrhoeae.
Accordingly, in another aspect the invention is
directed to methods of treating respiratory infections
comprising administering a safe and effective amount
of Compound IA to a patient in need thereof.Compound 1
demonstrates good in vitro antibacterial activity
against S. aureus and S. pyogenes, the primary
pathogens associated with skin and skin structure
infections. Activity of Compound I is also retained
against S. aureus and S. pyogenes isolates carrying
resistance determinants to other antibiotics
(penicillin-, macrolide-, methicillin- or levof
oxacin-resistant phenotypes). Accordingly, in another
aspect the invention is directed to methods of
treating skin and skin structure infections comprising
administering a safe and effective amount of Compound
IA to a patient in need thereof. Assays for testing
the antibacterial activity of Compound IA are known to
those skilled in the art. As used herein, "patient"
refers to a human or other animal. As used herein,
"treat" in reference to a condition means: (1) to
ameliorate or prevent the condition or one or more of
the biological manifestations of the condition, (2) to
interfere with (a) one or more points in the
biological cascade that leads to or is responsible for
the condition or (b) one or more of the biological
manifestations of the condition, (3) to alleviate one
or more of the symptoms or effects associated with the
condition, or (4) to slow the progression of the
condition or one or more of the biological
manifestations of the condition. As indicated above,
"treatment" of a condition includes prevention of the
condition. The skilled artisan will appreciate that
"prevention" is not an absolute term. In medicine,
"prevention" is understood to refer to the
prophylactic administration of a drug to substantially
dimmish the likelihood or severity of a condition or
biological manifestation thereof, or to delay the
onset of such condition or biological manifestation
thereof. As used herein, "safe and effective amount"
in reference to Compound IA or other
pharmaceutically-active agent means an amount of the
compound sufficient to treat the patient's condition
but low enough to avoid serious side effects (at a
reasonable benefit/risk ratio) within the scope of
sound medical judgment. A safe and effective amount of
a compound will vary with the particular compound
chosen (e.g. consider the potency, efficacy, and
half-life of the compound); the route of
administration chosen; the condition being treated;
the severity of the condition being treated; the age,
size, weight, and physical condition of the patient
being treated; the medical history of the patient to
be treated; the duration of the treatment; the nature
of concurrent therapy; the desired therapeutic effect;
and like factors, but can nevertheless be routinely
determined by the skilled artisan. The compounds of
the invention may be administered by any suitable
route of administration, including both systemic
administration and topical administration. Systemic
administration includes oral administration,
parenteral administration, transdermal administration,
rectal administration, and administration by
inhalation. Parenteral administration refers to routes
of administration other than enteral, transdermal, or
by inhalation, and is typically by injection
orinfusion. Parenteral administration includes
intravenous, intramuscular, and subcutaneous injection
or infusion. Inhalation refers to administration into
the patient's lungs whether inhaled through the mouth
or through the nasal passages. Topical administration
includes application to the skin as well as
intraocular, otic, intravaginal, and intranasal
administration. 



The compounds of the invention may be administered
once or according to a dosing regimen wherein a number
of doses are administered at varying intervals of time
for a given period of time. For example, doses may be
administered one, two, three, or four times per day.
Doses may be administered until the desired
therapeutic effect is achieved or indefinitely to
maintain the desired therapeutic effect. Suitable
dosing regimens for Compound IA. depend on the
pharmacokinetic properties of the compound, such as
absorption, distribution, and half-life, which can be
determined by the skilled artisan. In addition,
suitable dosing regimens, including the duration such
regimens are administered, for Compound IA depend on
the condition being treated, the severity of the
condition being treated, the age and physical
condition of the patient being treated, the medical
history of the patient to be treated, the nature of
concurrent therapy, the desired therapeutic effect,
and like factors within the knowledge and expertise of
the skilled artisan. It will be further understood by
such skilled artisans that suitable dosing regimens
may require adjustment given an individual patient's
response to the dosing regimen or over time as
individual patient needs change. Typical daily dosages
may vary depending upon the particular route of
administration chosen. Typical daily dosages for oral
administration range from about 100 mg to about 3000
mg per day. In one embodiment of the invention, the
patient is administered from about 250 mg to about
2000 mg per day. In another embodiment, the patient is
administered from about 1000 mg to about 2000 mg per
day. In another embodiment, the patient is
administered about 1000 mg per day. In another
embodiment, the patient is administered about 2000 mg
per day. The invention also provides Compound IA for
use in medical therapy, and particularly in
respiratory and skin and skin structure infections.
Thus, in further aspect, the invention is directed to
the use of Compound IA in the preparation of a
medicament for the treatment of respiratory and skin
and skin structure infections. Compositions The
compounds of the invention will normally, but not
necessarily, be formulated into pharmaceutical
compositions prior to administration to a patient.
Accordingly, in another aspect the invention is
directed to pharmaceutical compositions comprising
Compound IA and one or more
pharmaceutically-acceptable excipient. The
pharmaceutical compositions of the invention may be
prepared and packaged in bulk form wherein a safe and
effective amount of Compound IA can be extracted and
then given to thepatient such as with powders or
syrups. Alternatively, the pharmaceutical compositions
of the invention may be prepared and packaged in unit
dosage form wherein each physically discrete unit
contains a safe and effective amount of Compound IA.
When prepared in unit dosage form, the pharmaceutical
compositions of the invention typically contain from
about 100 mg to about 1000 mg. As used herein,
"pharmaceutically-acceptable excipient" means a
pharmaceutically acceptable material, composition or
vehicle involved in giving form or consistency to the
pharmaceutical composition. Each excipient must be
compatible with the other ingredients of the
pharmaceutical composition when commingled such that
interactions which would substantially reduce the
efficacy of the Compound IA when administered to a
patient and interactions which would result in
pharmaceutical compositions that are not
pharmaceutically acceptable are avoided. In addition,
each excipient must of course be of sufficiently high
purity to render it pharmaceutically-acceptable. The
Compound IA and the pharmaceutically-acceptable
excipient or excipients will typically be fopnulated
into a dosage form adapted for administration to the
patient by the desired route of administration. For
example, dosage forms include those adapted for (1)
oral administration such as tablets, capsules,
caplets, pills, troches, powders, syrups, elixers,
suspensions, solutions, emulsions, sachets, and
cachets; (2) parenteral administration such as sterile
solutions, suspensions, and powders for
reconstitution; and (3) topical administration such as
creams, ointments, lotions, solutions, pastes, sprays,
foams, and gels. Suitable pharmaceutically-acceptable
excipients will vary depending upon the particular
dosage form chosen. In addition, suitable
pharmaceutically-acceptable excipients may be chosen
for a particular function that they may serve in the
composition. For example, certain
pharmaceutically-acceptable excipients may be chosen
for their ability to facilitate the production of
uniform dosage forms. Certain
pharmaceutically-acceptable excipients may be chosen
for their ability to facilitate the production of
stable dosage forms. Certain
pharmaceutically-acceptable excipients may be chosen
for their ability to facilitate the carrying or
transporting of Compound IA once administered to the
patient from one organ, or portion of the body, to
another organ, or portion of the body. Certain
pharmaceutically-acceptable excipients may be chosen
for their ability to enhance patient compliance.
Suitable pharmaceutically-acceptable excipients
include the following types of excipients: 



Diluents, fillers, binders, disintegrants, lubricants,
glidants, granulating agents, coating agents, wetting
agents, solvents, co-solvents, suspending agents,
emulsifiers, sweetners, flavoring agents, flavor
masking agents, coloring agents, anticaking agents,
hemectants, chelating agents, plasticizers, viscosity
increasing agents, antioxidants, preservatives,
stabilizers, surfactants, and buffering agents. The
skilled artisan will appreciate that certain
pharmaceutically-acceptableexcipients may serve more
than one function and may serve alternative functions
depending on how much of the excipient is present in
the formulation and what other ingredients are present
in the formulation. Skilled artisans possess the
knowledge and skill in the art to enable them to
select suitable pharmaceutically-acceptable excipients
in appropriate amounts for use in the invention. In
addition, there are a number of resources that are
available to the skilled artisan which describe
pharmaceutically-acceptable excipients and may be
useful in selecting suitable
pharmaceuticallyacceptable excipients. Examples
include Remington's Pharmaceutical Sciences (Mack
Publishing Company), The Handbook of Pharmaceutical
Additives (Gower Publishing Limited) and The Handbook
of Pharmaceutical Excipients (the American
Pharmaceutical Association and the Pharmaceutical
Press). The pharmaceutical compositions of the
invention are prepared using techniques and methods
known to those skilled in the art. Some of the methods
commonly used in the art are described in Remington's
Pharmaceutical Sciences (Mack Publishing Company). In
one aspect, the invention is directed to a solid oral
dosage form such as a tablet or capsule comprising a
safe and effective amount of Compound A and a diluent
or filler. Suitable diluents and fillers include
lactose, sucrose, dextrose, mannitol, sorbitol, starch
(e.g. corn starch, potato starch, and pre-gelatinized
starch), cellulose and its derivatives (e.g.
microcrystalline cellulose), calcium sulfate, and
dibasic calcium phosphate. The oral solid dosage form
may further comprise a binder. Suitable binders
include starch (e.g. corn starch, potato starch, and
pregelatinized starch), gelatin, acacia, sodium
alginate, alginic acid, tragacanth, guar gum,
povidone, and cellulose and its derivatives (e.g.
microcrystalline cellulose). The oral solid dosage
form may further comprise a disintegrant. Suitable
disintegrants include crospovidone, sodium starch
glycolate croscarmelose, alginic acid, and sodium
carboxymethyl cellulose. The oral solid dosage form
may further comprise a lubricant. Suitable lubricants
include stearic acid, magnesuim stcaratc, calcium
stcaratc, and talc.What is claimed is: 1. The
L-tartrate salt of /rr-3-aminocyclobutyl (15f,2i?,3
,45',6i?,7i?,8i?,14i?)-4-ethenyl-3-
hydroxy-2,4,7,14-tetrame1iiyl-9-oxotricyclo[5.4.3.01,8
]tetradec-6-yl imidodicarbonate. 2. The salt according
to Claim 1 wherein the salt is represented by the
following structure: 3. The salt according to Claim 2
in the solid-state. 4. The salt according to any of
the preceding Claims wherein the salt is a solvate. 5.
The salt according to Claim 4 wherein the salt is a
non-stoichiometric hydrate. 6. The non-stoichiometric
hydrate according to Claim 5 wherein the salt contains
from about 2% to about 7% water. 7. The
non-stoichiometric hydrate according to Claim 5
wherein the salt contains from about 2% to about 6%
water. 8. The non-stoichiometric hydrate according to
Claim 5 wherein the salt contains from about 4% to
about 6% water. 9. The salt according to any of the
preceding Claims wherein the salt is in crystalline
form. The salt according to Claim 1 wherein the salt
is characterized by a XRPD pattern having
characteristic peaks at the following positions: 6.7
0.1 ( 2Q), 10.0  0.1 ( 2Q), 11.7  0.1 ( 2Q), 13.2  0.1
( 2Q), 13.7  0.1 2Q), 14.2  0.1 ( 2Q), 20.4  0.1 (
2Q), and 23.5  0.1 2 ) - 10. The salt according to any
of the preceding Claims wherein the salt is
characterized by an XRPD pattern that is substantially
the same as the XRPD pattern depicted in Figure 1.11.
A pharmaceutical composition comprising the salt
according to any of the preceding Claims and one or
more pharmaceutically-acceptable excipient. 12. A
method of treating respiratory infections comprising
administering a safe and effective amount of the salt
according to any of preceding Claims to a patient in
need thereof. 13. A method of treating skin and skin
structure infections comprising administering a safe
and effective amount of the salt according to any of
the preceding Claims to a patient in need thereof. 


