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polyn e St e Sptmb el e BRI sk ot A e
proxmwbll ot b nesesshégledr ddfingediétictcetie thapolyh® lavadadeqience; (i) selecting a

lustrate the vari ous.su [ nt, as
forwarg DETR R AEASTRIEN By B BT Boh SRR AT gy and optionalty
includhhgragy ﬁbafe@ﬂ‘-neﬁghb&{deﬁm@lnﬁﬁermc% BﬂﬁSSamM’fémfaﬁnﬂime@ Eﬂp)lr(ﬁ,lmiteto the first

deﬁneggﬂe?)trig i tlfgrg{l(iet Glé)nfde%tm%'fl n?j% g%n nﬁ(é %é:ll’eﬁ:nce.llﬂ %e)]/r)ogrnucefeoude variant

sequento macrmipated tcethé f8ferénce Waquéhef, ard detgrmidignthappkinety ofie hedrdt-neighbor
of substituents, is to . refer. to

derney s i b SUTLF FORIET Sk PP Bk MBS dqobipusigpide

varianOiie8 bedn rédek; (B n;‘elemnrgfa reafsb primaEbap 8 seduti@mcomprivirg the next defined

et e n R B AP ERER b R Ty Y e same

forward pbiedit ﬁpﬂ)kﬁndtdﬁtatthehﬂmeieﬁm&l maledala difendned; afdOi) Jrepeating steps (iii) to

. enbpdi nent, s. t hat. nenber s d, .

(v) g g A e et m ARy eeE ¥ AP BB et o sy i iffrence

are prdsextioh @rimeral kyl refers to an aliphatic chain, whether
straight or branched, with a total nunmber N of carbon

[0012]Tﬁfﬁbﬁfe$mlb6lhinblﬁs cihad methbt&tof syittcsifing s plﬂrraiityf\bff)ol%ludl%ohhe VBriants

bstltuen ferred ere
dislogf Bignads SRS T PGS oo eSS e P Ty 73.50. 120,
150, 18@6evEh@cre diferak paiaablepiRSakind. ti es are al | owed. For
exanpl e, reference to disubstituent -A-B-, where A B,

[0013] &f Rhs chBb@mBntt 6f theidBthelsHi b;&&ﬁetlumgrta pMdlify A& patyh@adtdoade rzaelants

a first ubstlt r and tached to a second
disclosef] hereiny 3 eé‘&‘ %H‘gé lu‘g‘ﬁﬁ Q?POIX?%E?OP@?Vé‘P?tT Y At feast 2,3, 6,9,
12, 15diss b9t A7usnor Weh hlol% ®tihachedotid® diffteens&GeolREhe to the reference

S bs%ituted nber g B attached to .the firs
polymE R4S ESHeBEF: (B TR larearﬁaot%nrﬁemf%f«%ﬂoanrgdlments cach of the
pluraliryrﬂf@bgheﬂéowee @e@laﬁt's clanilsbsQil fea@N, BSSH,ONNENS SI8ATNC 24, 27, 30, or even

me tu i s under ood t hat . expli reference
more ‘P?EP%F @8“‘% déféﬁreW?FﬂFI?‘é‘ée to é?fér el&%@ﬁrye%\ﬁwﬁwarﬁnﬁegf ul
nd unle s indic t herw se,. i ndependent reference
[0014f 5 S9M5 58 ﬂ‘B’r’i‘f‘@s eﬁa }l%ﬂae odsof synifigpizipg 8‘8‘8\1’}%" fpg! ya%ciq?ﬂ%ﬂmms
dlsclos%‘d BENinON Eeafont BELOPIEERIIRI s@maipn&nrs aorr;)r%nsgsrm $&%t$, @flcast 5, at
odl nents are

3 set referred to epr|C|tI : %&ﬁ

st 7 ot 19yorcRpditaerat atpliges nin Sétm(e I° EFES, PV 81 1ggle, o I pme
CH or N, and Rl is d-sal kyl (unsubstituted or
substituted with -OH or -CF3) , phenyl, pyridyl,
benzyl, pyhdin-2-yl methyl, phenylethyl, 1-phenyl-ethyl
(each i ndependently unsubstituted or substituted with
hal o, -CH3, -OCH3) , cycloakkyl, -(CH2)-(nmonocyclic
cycl oal kyl), -(CHR2)-(nonocyclic cycloal kyl), -
(CH2) - (fused cycl oal kyl), -(CH2)-(bridged polycyclic
cycl oal kyl), -(CH2)o-r tetrahydrofuranyl, or

(CHQ)o rtetrahydropyranyl (each i ndependent |y



Ra In sone enbodi nents, where Yis Nand Z is CH and
Ra is H In sone enbodi nents, where Yis Nand Z is

W@H}O9H$JZ3B(S H or methyl. In sonme enbodi ments, WhET/ES2009/647046
Nan CH Rc is Hor methyl. In some enbodi nents,
mwl)ﬁﬁ %X ?g)N and Zis CH R2is -CH3. In sone

enbodlnents where Yis Nand Zis CH The invention
embodimealtuchels oﬁhespiulpharolﬁmmﬂamphédny cageptalhe 3salldast 0ht 16de, at

onpoun P ented by Fornmula (1), preferably of
kwﬁl?ﬁ%?%“%%%% ﬁﬁg@ﬁ(ﬁﬁve and of the specific conpounds

100155 e b} PR BB TE PR 8 PR eRBi it ggonts

disclosed Sarein, 1t leagth bethe adtreheo holpagtotiic @qupacio tlchst 500 bp, 750 bp, 1000
b 12@?@{2 ﬁ)ted b ornula (1) that is non-toxic,
P, é QPPVW 8$%ble or otherwi se biologically

[001 63 Eﬂlhstg%lg :erenyf)g%elgg elil]?lté ﬁ)? 4 th%gtFlgg a %) Falé%rg% pf)hrnuc’leotlde variants
disclofdd her¢@Piha p g uifipgiad of E@gfﬁﬁldlh& fﬁverga]!)ﬁmefﬁe&(ﬁqﬁis@moti askder, 300 or

fewer,%ﬂ%ﬁﬁnf%\lwétg E@O ogrgej}/eg,%gg)r e,grB %)Xoelr(l %ga b%\pve %n (sj‘(rme em'%%gments the

plurallﬁﬂf'f@ﬁlli’fﬁﬁfg(bﬁvaﬁléﬂnd Sﬂli]zleﬁsSpmmels Eﬂiﬂfrﬂeﬁf‘dm 6 t(ﬂ&iﬂt 200, Eﬁr(ﬂn d.tc%bout 150,
P a tic Salts, Properti

fiom Eraef i oo pisat SERERTDUR. od ool EGEBO S g sbasep.

about 8)dr MidCfeweZdiffieht, 0lidOfiklcofmicampll @%erofi t]malfgﬂlﬂ(zﬁu{eloﬁgdﬂuyleondes are

cC le salts ar e tho re rmco Lca

from (B QR attan U R Pt B oeBt AR DSIRARCY Ha ?‘ftgé fiwoles
nucleofidési ent s wi t hout undue toxicity, irritation,

all ergic response. A conpound of Fornmul a (I) nay
[0017p 0565 SmBo&Emtdts 6f btemﬁkmoc&e&‘ @m?ae?ﬁleg @pluaahwfffpb@hwaohyed variants

or both types of functional groups

dlsclo%??ilsﬂfet g P&pﬁfargsa&ffe%gf 1 5 Rseiredgpligp Clgptide Variants
comprigany orib@ s &fencd it 1AQRBAR 6872150, 85 YaR 96961 dsre. t O

forma pharmaceutically acceptable salt. Exanples of

[0018P hadoiR eaubdimahts, Yhea i fRird PloRidsaittBods RE k}hﬁ%sﬁlﬁg ] gmty of
rosulfates blsulfates sul fites, bisulf

polym}g Va'lp%tgs w]'hedﬁg AR c%eearl? W%ﬁaq %agameters (e. g number of variants,

numbd bh&éﬁh@(ﬂﬁﬂ[@h@&ﬂflﬁ‘&@fﬁ:es MRLBRNDS RHSERS poHiRRAGSRARNES number of
chlorides, bromdes, iodides, acetafes pr opi onat es,

pairs off é(ggﬁrgélp%geveréeag}%r%{le@gth ogelfng;eré)thg@ucllee)t}%tagg/or percentage of full

lengthips @Rt h@LES arcCaRbiAL €S, hept anoates, propiol ates,
oxal at es, nmml onates, succi nates, suberates sebacates

[00191 WRIHALE thé’@o%@h@t%odsbﬂh% YREosudo é}soqir&ﬁ&e%‘ an achﬁééydﬁ%lﬂerary of
6- di oat es, benzoates, chl orobenzoates,

polynyeleoide HE S DeAMPESingp AluFAliHE R byAwcaOtidyAARSs giaslises sgnthesized

accordff%ttb ARYSTRNZB Bt EfiethRBL Radodlifgy, i Wnfcndb&shents the disclosure provides
enesulfonates phenyl acet at es, phenyl propi gnat es,

an addﬁqq@lﬂg Ay aatng)élconé,I ereéqnégac an@pgt% §1e llgrary of amplicons comprises at

least onOYHOKMRWoN AL BSrencB kIARE & £8 ferdndé ﬁJlﬁHu@@@tlde sequence and an
nmet hane- sul f onat es, propanesulfonates napht hal ene- 1

overlappipg 3dipqant asgion capabianf bedmese g pyslariagadiasar reaigid Phleqst one other

amphdofl 1ﬂ t'H@ ll&ﬁfypﬁﬂnﬂle{%ﬁn hOpIHNIE dfhhp GRS &Jnﬂﬁls@atb@% dne set of amplicons
desi red pharmaceutically acceptable salt

capablﬁ@§b15 %‘Pefeél% e fudllonghyofdhs relernee PAEHER Al AT LB e

embodifiént@ ke addrSdsal X BETRY @ f a&ﬁlﬁ:@ﬁs"%%n@cs nichBers rf&%sgéﬂlﬁﬁng%vb Rr more
an i norganjic acid, such g%groc oric acid

differep{patviwelsorde Variants compyising <ieé‘m ugleotidg ditfgrsneesqelpdve tafheppference

polym@fe'oﬁlde RQIchée. ak kdhe PIMGRRAKE |0§th@§dcﬁess@ﬂbdlbtrah§ of drl§ico! the reference
an organic acid, such as acetic ac

POIY“%F?@H‘}H sgauepFecenardetia refTelsr BRlyreptids aad t@tpéa?h% offmpnlicons comprises
| actic acid, ascorbic acid, maleic acid, hydroxymnaleic
aci d, i set hi oni ¢ aci d, succi ni ¢ aci d, val eric aci d,
funarlc acid, malonic acid, gpyruvic aC|d oxal i ¢ aci d,
gl ycolic aC|d salicylic aC|d ol eic aC|d palmtic
acid, lauric aC|d a pyran05|dyl aci d, such as
glucuronic acid or galacturonic acid, an al pha-hydroxy
aci d, such as nandellca0|d C|tr|c aC|d _or tartarlc

o Y T ) T



230; Bodor, Adv. Drug Res. 1984, 13, 255-331
Bundgaard, Design of Prodrugs (El sevier Press, 1985);
wa@eaohsa3sen, Design and Application of Prodr uchT/Umog9/047046
i Devel opnent (Krogsgaard-Larsen et a
Awlh%%???QLﬁggﬁod Acaderi ¢ Publishers, 1991 ) . The
conpounds of Fornula (I) and the|r phar maceutically
membars sefitiablfe asehbing phdtivgositls aaldoydadfapicabéneoding a selected

maceutically active netabolites,
phuﬂﬁkagﬁggngd&%%hP%%ﬁﬂm%%nblnatlon (col lectively,

ve a ts of th ent v on ar.e usef
10020 ESet Sra RN Pt p kbt PERE e PRt e i HE Sty steps of
thnn&hﬁsd@mﬂmﬂmaﬁm Such met hods for nodul ati ng hi stam ne

H4 receptor activity conprise exposing histamne H4
3. rB&ﬂ@lDES@DHHHJRKEEHUIHmﬂﬁnﬁunt of at | east one
em c entity selected from co ds. of For

lﬂ‘mf G- lﬁﬁwm@&ffﬁéeghlglu e%@a?fafmgé’nga}l{lgoﬂéfs eé‘&‘frb‘&fl‘fg‘gedof
polypdﬁaﬂmhalgé la} %eft@ib&bﬁi?é&é&ﬂol tE@hkth(ﬂfe@@ibh t@ldrein wrlcalghhgl g6raids of

ounds, o or nul a an P armaceuti ca Yy active
OVerlaH@{‘%Wuflé%“dﬁﬁaﬁlﬁﬁﬁ%@ﬁlﬂgﬁ)of For mul a (I ). Enbodi nents

is invention inhibit histam ne recept or

[0022138{9 @.PWI b A S@HEV I OURTHERE L serEtng él?féﬂ?SrPé oygilapping

polymfc%ﬁ&tﬁ%{ nlefts bikedo® sk Rbihg SligBRARRSEE: pMnlchs 1OF oveHATpRIgl sBEments of a
froma di sease, disorder, or nedical conditijon

polynyiieqiidg48d v disgiepug eatifich i AGR rearsiopy giengeas raes of pelapping
polyn@feolitOs@n@d@sCr i bedherein. Synptoms or di sease states
are intended to be included within the scope of

[0023] Pﬁﬂ'ﬁﬁ&wsqﬁ@&iga%ds@g@s of 6 SRS @nd PEondbE LRSS from assembling the
Accordingly, the rnvention relates to neth o§ usi ng

overlapppag %ﬁ%ﬁmuvléotsi@ éfﬁg@elﬂ%@éﬁ?f’éléﬁmﬁ é‘“reéissﬁn’lblfdtpf’]éfa‘ideé’%ﬁ %@f@nw to

synthe@iz&HR PSSl Wolidt RFiaibddc8dihd e fiéspBa golﬂieﬁt@&svﬁﬂalﬁ“ ROENQYery gel
or condition nediated throu h hi stam ne H4 receptor

showed apinglepijongdgphingdisating ftheafrigets éwgthﬁe‘ﬂqeo@ VR EFRE .
according to the invention may therefore be used as
[00244 RiG. 4ishe senifrtcdnry foa gansrasing plyiuglsotifse pregding vasiapts Ry uie! library

Ofmthgnnggaﬁa&ﬁdygﬁgﬁggo be used for the treatnent of
pain. In sone enbodi nents, an active agent of the

[0025PFR§’ %@Bov{lsrhvi@d%clh%folr éelégaﬁ'hga ﬁl;r%ry%‘# oﬁé\))nhcrl&ﬁhe primers for generating a
[ ammat i on. | ammati on may "be associated wth
hbraryvé v alagpiag B@ﬂ@é@otmuamh@i@ﬁ for ceph agippcacd; se%ncesm@wtﬁ@n
inflammatory disorders, allergic disorders,
[00264 EXGriatsbévor ideaichett sfontetéons Supemnieh erceiosendelection of
ohgonhéigq‘?l'aéfjﬂuﬁerg hrﬁ%vgﬁ in %ﬂ ?duﬁ%{ﬂi‘é %ﬂn&ltsency di sorders,

I nc ng the nnr IC con Ions and di seases

g ﬁqﬁ? ing the onset and evol ution of
4 iE¥ﬁ2%§§¢?5305| gnnatory di seases or
[0027] Af bsednmthisepecnfizdiiat aad titi appadebclams,chaiiguiao fisms e tad@and “the”
1nclud? ﬁlfufaﬂe?er%h? unlésm ég %‘xgﬁle%%lul{i(f fatcgf {:\I;rvr?et I Iglsé g legcﬁlfqg%?reference to
“a protemf lizchotes moua tlamoocr ploteq, brel refatescd tn VEmmm)nnd ‘neferydemore than one

g|cal treatnments. For exanple, topical treatnents of
condltlons such as pruritus, urticaria and atopic
[0028?%552?% de of“(%rjhinlég tsr“g f a(}r/rrlelﬁlggsle-lﬁ t68 otheliwcl)srerml u?arl%l1 nam résg,n t
“mnmmm@orﬁmmgm&@ ﬁhdu&ﬁV&Mmubn mmbmmﬂﬂn@ﬁmkamﬂmmmgnbﬁuﬁdnm
1nmndap¥ e . of a plurality of conditions such as allergy,
ﬁﬁa dg eye, chronic obstructed pul nonary di sease

(COPD), atherosclerosis, rheumatoid arthritis (see:

Chki, E. et al. Biol. Pharm Bull. 2007, 30(1 1) , 221

7-2220), multiple sclerosis, inflammtory bowel

di seases (including colitis, Crohn's disease, and

ul cerative colitis), psoriasis, pruhtis, itchy skin,

atopic dermatitis, urticaria (hives), ocular

i nflammation (e.g., post-surgical ocular

i nflammation), conjunctivitis, dry eye, nasal polyps,

aIIerglc rh|n|t|s nasal |tch scleroderna aut0|nnune

_______ g o, ~

compou



di seases nedi ated by histam ne H4 receptor activity,
such as anot her histam ne H4 receptor nodul ator or a
W@ o09p0se3s act i ve agai nst anot her target associBCEUS209/047046
Ath&h% Rart kel ar condition, disorder, or disease. The
nbi nati on may serve to increase efficacy (e.qg., by
|ncIud|ng in the conbinati on a conpound potentiating
[00291 E&s tp@% autthyr Lﬁgdeteﬁcgf)(eﬁlhﬂ M&l‘tﬁﬁ:Scripflorarbf a@&mg etﬁl&fﬁl}?ﬁdﬂlitsr@e the term
e |, ecre nore side effects, or
“compEie BOS PHETILYE FF a0 SuE NG R Mg S g e an
embodn@ e cah b”cglltétﬁiatl\la@ desevibed using. landigsR “c@kiefing ddg@niidly of” or “consisting
£ nodul ating the target receptor, an "effective anmount”
°" means an anount sufficient to affect the activity of
h rec suring.the activit e target
[0030? ig eh%ﬁ(sngﬁ &s Foy} e T nga?la‘fﬁlpflﬂ QXIQH%S oty algrl nog to be construed
as lim#iRg ’ﬂl@@lﬁb] ecl MGG dedcBBRIP LB fus @ tHiR tHe @l dwsnguS@islake inndd to have the
foll variety of settings, including assays. The active
OLOWHEEM8™MET the invention are used, alone or in
c% inati.on wth one or nore additional active
gbedF@ﬁFgm“to formul at e pharmaceuti cal conpositions
[0031PF At pryinBY St AP ficAi RIPAL TRE BbteinGAlor o PARGS kbhAbn Shgd HA refers to
I nvention co r1ses: g(¥ an effectjive anount of at
the usq @fpay swigkle awp %ﬂ%igleﬁ kP2 EU GERFAHIES Ollatestingyany polynucleotide,
recombin¥R Bt hdARally2dXPreQid, |a9{éﬁdb|lé/to GRY1iRcaRORH VBE SH L&A, bdeh as by
accept abl e 'exci pi ent. "pharnmaceutical |y accept abl e
Pmym@%%?ﬁ@éﬁ%”“@%?@ﬁ% to a substance that is non-toxic,

bi ol ogi cal |y tol erable, and otherw se biologically
[0032§ {Ampligon™ reéirs ta die P&t of thecimplificasion psgtisseenastiedhipgziathe

extenslo'ﬂ%rf LitRHBYoBNES ’paf’f‘gfﬂﬁﬁblitf Batfdn %hﬁl’éﬂa S&@l'aﬁ@h&ﬁ' may contain exponentially
np03|t|on or othermnse used as a vehicle, carrier,

amphftﬁd ngelpi agitls if both aempT phlkized Aridive 4¢ # BiachifaeNCeR z%igeentweéhd

amphctoﬁﬁﬁla}i S geﬁém@@ b)bin%alt gl I@ﬁ@ gPihe Emgérs EIEAB USR0St hybridize
i ncl ude cal ci um car onate cal ci um ate vari ous

to the gghicqueapr Thyndais torm sruapdgsnerically ]Gﬂf%i% andiaes o fippke dhe presence of

expon%lla%t Afblifé g 88 abl&ys0i I s, and pol yethyl ene glycols.
Del ivery forms of the pharnaceutical conposi tions

[0033f @Rﬂlﬁhlﬂign 9r %ﬁrl(ﬁﬁatﬂpr@fegﬂ§ %%aé&rﬂat [g%tetjéaﬁn@&ftdny flucleobase
agents may prepared using suitab har maceuti ca

polymermﬂpqneﬁlﬁrsthan%ubmﬁmfnmangn ﬁwﬂqblqtﬁe@d%mnmm a {ripdgx structure or
a quatgﬁéi'? %cﬁl\fca' Alﬂmﬂﬁlgto? h}lﬂﬁ?z@tloﬁl@ah b&% Vil V\talt‘s%n ik batgg $airing
onposi tions nay dmnistered in the inventive
mtera%etlsi begnagype aedigicd ab p@errhydtoeerbbondeig iiRfpgfionss sggh as Ppegsteen base
pairinfa@renteral , rectal, topical, or ocular routes, or by
i nhal ati on. The preparation may be in the form of
a ¢ ,
0024 8L s RS S50 RENE B SOP SRR ducors i
amphq@mé iyadeat:i)@ﬁsms WW@WGQIWWF‘@QG%NWSé”ﬁ'@feétbmlynutﬂh@tldes can anneal to
form a gﬁ&lgﬁtltoh Omp I €. f 9£Jﬁi§ Al8ef s@d'ndc(f‘lw'bﬁﬁlgw ofl Rk §{/c‘i)ﬁlcmgs for the
pical admnistration, or oral adm nistration,
non- cmr&tm@@m Yezions. g ploralityt eolzeucioptides gamhegisgsmbiel do form a larger
polyndci%\éﬁ&ktthéi%n&ﬁ& a%lﬁ%ﬁ}ﬁ' dethiddy t he formof tablets or

capsul es, or as a solution, enulsion, or suspension.

(03] R PSR 18,8 AL HOTRARN 4R O B ARER o

wﬂnmah@mmm@uﬂﬂhM®nab@uuwE@uhgmkgnedﬁ¢th@nmﬁtmgmabmumwGWOS

out 10

polynBp AU o TR Rl 2ty Uil et otk
ingredient(s) m xed with conpatible pharmaceutical ly
accept abl e excipients such as diluents, disintegrating
agents, binding agents, lubricating agents, sweetening
agents, flavoring agents, coloring agents and
preservative agents. Suitabke inert fillers include
sodi um and cal ci um car bonate, sodi um and cal ci um
phosphate, |actose, starch, sugar, glucose, nethyl
cel l ul ose, magnesi um stearate, mannitol, sorbitol, and
the Iike. Exenplary quuid oral eXCipients include

. ~




O g. Chem 2003, 24, 461 1-4614). Preferably,
reactions are performed using Pd2(dba)3, Xantphos, and
wa@eompam3sert - but oxi de, in toluene, at a tenperBCTU82009/047046
7 C to about 110 O0C. Conmpounds (XII) where Y
Awlhcmg fxggg&tH and Hal 1 is chloro are subsequently
converted to pyridines of Fornmula (I) by
[0036pad dduth dafictat’ adtyiz @ttha@oniah bDamuMdidacainte.aes gén¥) thhi)enc@s an amino
descri pbed above Preferably, reactions are perforned

acd sqQEfToE OB Pat un(11) acetate (Pd(QAc) ) , BINAP, and

S E bg d b |
[0037? Q (I) izl v ﬁrlé F(gcapglgres %hggﬁg?ﬁh@%g@u%%ﬁéﬁgﬁkggga protein

to thofdprdf@eriayitised ia Aiculdh Bfzenidh ke Cidt & Gnchdt(fprMem ad tficibisly
chloro and l2 S @ﬁfro br ono, or ounds .
exprese%m é)fgﬁg]é]&lt Hltegelst u&%@ﬁﬁﬁ?“%‘t‘jﬁ fﬁlg@te(lnggt mgst apino
acids ¢ rewetdﬁwdu)ytsaemp&eﬁ@ ele@Fsydody@ist bifsynoaPin e bca:b‘»ﬁs (tSsuwél
diiso | et.hyl ami ne or thet(ylanlne in
knombtﬁﬁgmloda ﬁe@é mn*tlg %rwr@glswéfsmgmgp né?‘}ﬁié)ﬂ?ﬁ d towards partlcular codon
tripletd. SKHY P@N@hge Bidmhayahighal if @lf@bnce PENgiad g:bn@ IgenerFconﬁlﬁon function
acetonltB@ﬁ, or a mxture thereof, at e te 6%%#
oranc R B 6 HBOU B DS drt Ha PBOF R Y BHLS seerezae
proteil@lingReLits obRtgEaninty @ueMe conditions to provide
conpounds of fornmula (Xl1). Conpounds (XIl) where Y is

[0038CFC@islerdenitsgy’ e RRMo HRIhfbriEzab bk Q}Efaﬁmg %Qt&@@dhﬁﬁtebb(des or nucleic

cted wth nlnes (XI11) wusin I spl ac

acids, esﬁa% fprdpptanse a&m%w Sffanda .06% wﬁ?ﬁeg Pﬁ%‘smelfcule or between
an olido@¥idRtide frivher aﬂwgpﬁmarba{dhﬂg sit€ ONPGhdE &ra@ﬂedﬁf@[ﬁfﬂélébtlﬁé Yo be

are pre d. by sequenti reaction co ounds
sequergid p gt HEL (oY e%&‘%?ﬂ"%@% dep gy gopera ﬁpaagp Ader ¢ 23 8 orcand
G. Twih@ig® siahded NNangt DNA &o{éblalem& saldd Ge kig)s@nt@dl1@ c6hplehehtary when a
are reacted with amnes), with or wthout the presence
polynygfeotide (BN (HR}\I%)rﬁtfﬁlgl \Wéléaézbr(l(gwdgsselectwe hybridization conditions to its

compl&thén® Oy atbxtlva K BiRliAfiof Wty 3N ke id A 1@5@91)1)& %B%
such as THF or DMF and the |ike, t enper re_of

complERFATY O¥ST HETYIE ABblGHSt 1419 29 auclpgidgy B Do 7S, more

preferdbX) it)east&d&it@[)%@oﬁifoleﬁl%tﬁws SéoXb bl M. Riahdn@h, 19%4, Nuclelc Ac1ds Res.

all adiumcataly zed am nation, as descrlbed or
12: 20§ ﬂ%lrpar@@ﬁéﬁffm&ff TEtRENGh | BP TRIEMEH AR 1 eusghheian (%rl?an)that the

compl&ﬁ@ftar?Eeqhéhcals@%sﬁihuﬁ@l @ ftal StiabntR8l tOME reveistBofiflement of all ora
t the presence of a terti ry an1 e base (suc

portlolaquI aJg Feaﬁeyqoé)fnﬁg}leoéﬁp Blugfiee oF thaeq ¢ 1 pne strand is able to form a
base-phie W8 h abdlE @¥e, lod Bl dGhdré T ﬂ;@Gp&ﬁtetsea&ﬁO 0C under
conventional heating or m crowave conditions, provides

[0039Py®<§1@€1~kz£€¢§ aﬁfno%@lﬁrgwsamﬁbas er&ré%hQ&bﬂer&id}leﬁﬁvmg

shown I n Schene of Farnmu
similapyiderhpiay aﬁ@thgefqaléﬂ{yl igyolyes é}@ﬁ‘iﬂ&?fm&f ﬂ&j’%ltﬂﬂ?d’sm (%pe}wepﬂde with
amino Wi wRAIh AR Sarh b slir}ulaﬁ ﬂgﬁrﬁﬁbﬁﬁ“ﬁof ainb-acid® adsr e&&ﬂlﬁl’é and not
where Y and Z are CH, Hal 3 is fluoro and Hal4 is iodo
limitategyn, 45} 510 2kt with abtipbyicwide Kham A e iiiygd With gpopisr gjphatic amino
acid, ¢SO la¥@Rk, dHAd) leﬂ&né\lr@%lehb‘lh@ Yhd bthBhRena abhMYRkid with hydroxyl side chain
N-dlnethéjfornan1de dlnethylsquOX|de or a
is Sub%wetdmlél PRdergRFno acid with B hwlsexat tiderhain. o ogtnand direqnge: an amino

acids RRRY brolnhlc Q6o ch@ink RELbIEYutddrvA dnbBBAHmiMeRLd H&gmg bin YOGGHic side
m crowave conditions to provi de conpound

chain, ggqphenylalagme.dpiopiag tykpyhag; and Bistigiye: g pning |aﬂfjn>‘%%taé?ﬁi}"z%€F chain is

substit@#¥l %h lafthdr @ﬁmﬂ%&@rvdﬂh%d)aglé)ﬁld&ﬁﬁﬁﬁ@g A])ysﬂ@éf a@hme and histidine; an
nucl eophilic aromatic substitution in the presence of
amino geif axighan geidig side glppings S%E“@WB Wiffhanother amino acid with an acidic side chain,
trifluornethanesul fonate (Yb(OIf)3), in a polar
sol vent such as DVA or NWP, at a tenperature of about
150 0C to about 250 OC under conventional heating or
m crowave conditions, pronges pyridi nes of Fornmul a
(I'). Conpounds (Xl V) where is CHand Zis N, Hal3 is
chloro, and Hal4 is chloro, are reacted by
di spl acement with amnes (XI11) to give conpounds (XV)
and then mnth an1nes (XI) to glve pyhn1d|nes of

o oy ] o




roomtenperature (rt) under a nitrogen atnosphere.

Where solutions are "dried," they are generally dried
W@@p/152366 yi ng agent such as Na SO4 or I\/gSO 4. PONTEE09/047046
Atty. Doggﬁgg[o YL eSS0l utions, and extracts were "concentrated”,

were typically concentrated on a rotary
evaporator under reduced pressure. Silica gel (SiO)
e.g., aypasic asié dr glotlamfcl aaslhamlhrhydmphxgmcapmbzdropiuhd dnhic@ddidn rplCEa) with

anothe%F%drt rileb oﬁ%%{opﬂﬁlc amlno ag] S%?p%%téfnl f a;e gte P 2 2 ﬁ Z|

10040 M T A S

codingd dnq tbelc @liiesamicacHs aphlyiclf iHESLﬁ;): awedatpe rfhemamet dBuch control sequences
differs%e?%ntﬁ uE%ﬁt ? (?sml)_rlg!ﬁgfg < on ﬁ}ﬁ%&%%%%?gﬁ%?ﬂﬁ)mc@&n %?ﬂ%po?er ribosomal

bindinPeitec aitd temsanpsordiemenaion kequei?30Thetbdn and 280 nm The

contrgl&g@ugﬁ%% ?115 \I{\Ige/‘t\%q {Tiﬁrllc?l%]g c Th‘]e{lﬁ&‘%j%@g%\%téefy%g 6%19}:[1 uence ex%resswn and
can aléBhﬁma:feaﬂdhﬁﬁlat @xneioseth-piuas predditaGs waantpgioto fdf’@ﬁar@’]le &ader
?ﬁﬁ}%sl nst r unent eq ui pped with a YMC Pack ODS 250 x
Seque‘%S bﬂ‘ﬂ’ﬁﬁ“%s‘t"iﬁ‘e% Yradient of 10 to 50% NHACH i n
cetonit| QOS% r)  over 15 m n
1004155 BRALERL AT P R PRI SR BRI  Fo OFFFUGe o
polypéptidéseddnes ﬁfel:s@b Mb: peorii pRedictyistlbctad, Yl @ 1dssindBehagetoedequence

colum (100 X 30 mm with r.adi ent of to 25%
(g aa‘BlétéBth"[et"%‘i‘ﬁgé FRBedp & 0? i?i“%e? ﬁ?ﬁ“ﬂ?&%ﬁ@%lt‘?‘%?}e%&o“ﬂ‘?% tilat results
in a diffwefit abdnodcill a8k désirkd pwitioabethe EncddedolyiptmideAnal yt i cal

rever sed- phase HPLC was performed on Agilent HPLC with
[0042C1BclétnMith fospeib a3 FYptidle biiolynubdedtrIe hdfers tdhﬁéredﬁﬂzﬂ oatme or
more TR TR G DD AT P SPGIC. gppecively
DeletibRIchi €onfi@iEjen@VAof 10r bl amMoepids at du¥Rotidat, 2-dr 88 amino acids or

r opat ogr TLC) erformed usin 20 x 20 cm
nucleogg?s oy I@%F %ﬁl%%dz?r mc&’%g@e% WPTERPTS A1ING agils £ 1oF @&Wéggno acids or
nucleoﬁﬂ&p&)’ Srhot€arh By eéléiﬁﬁ-nﬁcl‘laﬁﬁed"ﬁ"fk-@ MBS aR 8o fabida®hulBotides, or 20 or

Gem ni,. col um radi ent of . 5
more gmyngsagdds o pclgei ‘ﬁl W tﬁﬁg wifhéﬁot{n&)u&lw%ﬂ? ?@}nngqawg%\%féwleotldes orup
to 2098161 the ©fal BundbePo f MHiRG &iRGL )clUas nﬂaﬁm@uﬁ titrefdrehdcPolypaste or

2 mn nonit d at 214 nm Conp wer.e anal yzed
polym}Cf?Oglfef eetigRGan gﬁg‘ﬁﬁﬂﬁé i éF il PO G B P g the
polypdp@ld@r pblydcdeialiorinderi8 kinbodiaéRs, eatddlcigitkat icbi@ise a tdntinuous

duri n o(Fe renmoval of the tert-butyl carbanoyl (Boc)
SeeMePh QG GHT OGHSCOFIHYUSt r eat ment of a sol ut| on of t he

yr|f|edfree base in THF, CHCI 3. or (DCM . with
(0043 Freteralogous;y FHPY Witk Frienge tog %lemams‘r?r B?lymfi@ildq Hldlcates that a

sequenke ArbléMpARER t06 0Ehhe kubls@ukMSL Y € ABCHBIMI iR tie Qe Ehflonship to
salts were obtained directly from HPLC&O)‘url fication.

cach ofljgE4sehermatly Jeradiie N4 EE oH STEQMOARRYY ISBETFLSAiagt s (pelaf Fayession,

or phy®iBal Bé]@tk)%hqmédﬁ{er BRXiISRAE b omBtradl&ulcd G0N, Q@ KtrRA8e, Mok normall
phy®H y
or Varian (300MHz) spectroneter. The format of the 1H

found pgvpRtuet 0T BB TRBGE # %eterelﬁgms auglei pgiqd i tynicalfy FrepmbiAtntiy pepdy¢ed.

havmgt tkb@ ok BlofeB@ichoek Somane & Rh&REendedu 4 mm{ntelcﬁ& Yound in nature; e.g., a
ling constant J in Hz, integrati Mass spectra

ncleig g CoRSB YeARE o (QIRF) & theditentiqn qpgrativy O igromggeduence

insertoBio WS bxpeksabieekicas RIAY vie@t. zation (ESI) in either
positive or negative nodes as indicated. The M data
presented is the mlz found (typically [MtH +) for the
nol ecul ar ion. Chem cal names were generated using
ACD/ Nane Version 10 (Advanced Chem stry Devel opnent,
Toronto, Ontario, Canada) or ChenDraw Version 6.0.2
(Canbri dgeSoft, Canbridge, MA). Exanple 1:
Bi cycl o[ 2. 2. 1] hept - 2-yl - [ 4-{( 3R) - 3- met hyl am no- pyrrol
di n-1-yl)- pyhdin-2-yl]-am ne di hydrochl ohde.
(3f?)-[1-(2-Chl oro-pyhdin-4-yl)-pyrrolidin-3-yl]-nethy
| -amne. To a stirring solution of
2- chloro 4 bronDpyhdlne (4 3 g, 22.1 mmol ) in tol uene

S A NN



J=7.1, 1H, 7.48-7.38 (m 2H), 7.25-7.13 (m 2H),
6.29 (d, J = 7.4, 1H), 5.73 (s, 1H, 4.52 (d, J = 6.0,
WQ@kH09/1R3%6 (br s, 1H), 3.92-3.38 (m 4H), 2. 59PCHUSBbBY/P47046

A m 2H) . Exanpl e 8:
A D %ﬁé\/ %opr opyl - 4- [ (3f ?) - 3- (met hyl ani no) pyrrol i di n-1-yI ]
pyridin-2- am ne di hydrochloride. M5 (ESI): mass
[0044]2 a]lnﬁ‘dﬂ‘monf of “ALdditnl? s to23BRange il ducleotidechr a3 . agid[sbdukhceby the
add1t1o(nOof one Qr(rgorezlnucga é@ﬁ—b%rz argmi ém% gesfa%?_s') respfct-?/%g( & coglp'é%%o a re?erence
sequerfde, 30cH 4 forkxample, 4, will tofddequebee35 (d, J = 7.4, 0.65H),
5.78 (s, 1H), 4.02-3.33 (m 6H), 2.60 (s, 3H),
[0045]2 IQiBraﬁv_ "28fers 13 a e.g.,Q. pRBalQy )88 hétBRogehkhus pdlyp&ptidesad nlidlRic acids. A

11brary4}s F((Iwedgg% ('WB%W’I v‘élﬁcr‘%v?)? sipglp p@m]e_p_ul_dewr]nuﬁs@lf ec]}d sequence. To this
extent SiliBRr3%s SRdnytnods Gith tlfepd'iﬁtrh’y | Rieyied @ff&edces between 11brary members are

Tesp 0@%&5&%@&%&? gsel;ljﬁl]l; thF &}E]ﬁ A el"sh’vgbr%ry[ T/%’Hf n&ﬁ%ﬁ%ﬁ: s1mp1e mixture

of olﬁﬁﬁﬁﬁ)br nuélelGieidsl or ﬂlayb@mZhe fbir) org5m§fﬁs drdéls, £br exaﬁlp?a bacteria,

Vlmsei aleaP'(')_lp:p’laglt (ZF?IS %ndghe [ilf_q) traltgg'ogrgedg\g%? a lj rary fgmﬁflel c&lss'la?
[0046?" _49 —3 o (tm 1H) ’t 35 gesfggto(zsz}?s(tliwﬂo én@gméo %:yd(leﬁl?e pi)i;'})eptlde with
an amido 44d (N‘itﬁ 51gﬂ1ﬁcan11§ dﬁ“ferlﬁg ﬁde clidaln, préi)eﬂfbs 1N0n7(70n€dﬁat14ﬁubst1tutﬁﬁs may
use an&r?(g%:ld(si)et\_xljg-rz ra:}:hegr thag pblthmlt’hi ée'jr!)‘(ngd grg}lBs ang_ a@@ts((a) thg] stmcgblrepf the
peptidd bBckbdx admpk @rea-@fthésdbﬁtaﬁﬁon%e § '\@Bhlyel fBNEIAGINd) Y1) i) dhﬁiﬂga orl
il ?RSS -trlrre | bi cycl. o] 3.

hydrophfsnﬁlé)blor é g}lp})blgﬂo e sids Clglllﬁ r}%y WY (néegrée aqﬁi.é@g 1p tlea, an exemplary
non-cdn@rv4e20 bﬁgﬁﬂé‘mon?caﬁ béan zl'adlc ;fn(iiﬁ(b'] ghid 3139(1‘[3&6& Mﬂ'fﬂi B‘asw]d" aH{MRtlc amino
acid; a(gggnglg%‘gﬁmég g@# slcbdtltu‘fj:d w1t§ a fmall irpbno agd,gag\d e&ydro@nhc 291‘11;10 acid
substit@ted with BDhy drdpRBic(adfino alld— 10.0, 6.3, 1H), 3.46 (dd, J =

14.7, 8.9, 1H), 3.39-3.28 (m 6H), 3.13 (dd, J = 10.0,
[0047’3 ﬁaturaﬂ-ﬂecu%n§701( twﬂd&vne %er@to théBorm Zouhd irPnadife. (FBr eﬂdfﬁp-le a

2.23 (td, J = 13.7, 5.9, , 2.02-1 78(m4H),158
naturaklyj pRgurTing or wid- ype Bolgpepgdedpr pe uclePtl%segléencglﬂ)a seqpencg p{eaent in an
orgam% ?ha?clza% b:?. %H)ated:kroilrpa {osirce RHaturd afd3vHich had nat b@enﬁnteﬂ-ti’cbnally modified
anple 11:
by huWnBéﬁliRHla“&n[ (3f?)-3-(nmethyl am no) pyrrolidin-1-yl] pyhdi
(ESl): mass calcd. for G 7H22N4, 282.4;

[0048“%@3@5 ory Q@gre[fq\yﬁ_}q]t]qpse qullﬂm(‘(:mw}d synthefie lxeg:rocgche moieties
comm?nlj;l- kmovanH)) thoZe @lﬁ_?) 1?[1h§gn1§cﬁ@(10 5 or pZ})ﬁ&c‘leZ)ﬂa@te&Hﬁbl’géﬂn 1%111%9p01yam1de

or pep‘e@p nugle}@ agldiechno_ﬂ%y to thepppy 6§1era2q4|)01y11@r&1that(calahyb31d1ze })(poéynucleotldes

ina se?aeglce %ﬂ)lﬁc Rrafiikt. 3N§12111§1m|1_1§ @;d)mple% ogﬁnﬁblé n&le(oﬁiseslllﬁ'}ludeg agélnlne
cytosiney suaPHLF tmuﬁune %Hﬁ @romzwl uracﬂ 2 th10 5 pr(gpr;rf]nyl utgcﬂ 5- methylcytosme

pseud(ﬁsdcgrtgiu?e) 23h161!ﬁ1%1f%h@%16m%% r Ohihidbfirihe, NY-R:dMikol6-chloropurine), N9-

-net hyl et hyl ) pyridin - am ne. (ESI): mass cal cd.
(2.6-dpagginogyring). (hpganthing W~(7rﬁeizafg&@ﬂap) Y36 -dpaganipqa-gpaninghapgiRs-(7-
deaza- @Q%m)nney Oﬁl@r Adh- 111141t11’rg @a&gle;!ﬂ) sultzﬁyleqlglc(eggases]in&u(ﬁ tl?ose nucleobases

111ustra1q.cb in Fgll_lbgi ZQAC)dmd g(B_-) oﬁ_BuqblardBet @1 (\?pb 92/2@7%@?)\7 & @2/%9—7]03)1 H)
3.26 (m 2H), 3.1 0 (dd, J = 10.0, 5.2, 1H),

[0049h Qg}_!@ ase Polypaer’ pqu Oligongs” refersto T masy nucieo}p_g;es(t@}at afe gennected by

11nkag@s tﬂz]tt p@I}I_ll)(lt th@&@ﬁﬁh@huél@obaﬁle ﬂoﬁﬁlfle?})r g*hg%ﬁi'ept‘a @Mlgﬁcﬁ%e' tglh Pol}nucleotlde

-nmet hyl et hyl ) pyri d
havmgrm@@péemee@ry ugleotase RO, N@@@b@e pwylﬂel”ﬁ eumomzlz 1nch@e but are

[MtH +. 1H NWR (CD30D): 7.55 (d, J = 7.4, 1H), 6.35
(dd, J = 7.4, 2.4, 1H), 574(d J =23, 1H, 4.12
(s, 1H), 3.83 (dt, J = 12. 7, 4, 2H), 3.78-3.66 (m
1H), 3.66- 3.54 (m 2H), 410324(m 4H), 2.53 (dd,
J =14.9, 6.5, 1H), 2.26(d J =53, 1H, 1.28 (d, J
= 6.4, 6H). Exanple 14: 4-[(3S)-3-Ami nopyrrolidin-1
-yl']-N-(2-nmet hyl propyl ) pyhdi n- 2- am ne. %S (ESI) ~mass

Y NN~




Et OAc and the conbi ned organic | ayers were dried and
concentrated to yield a thick oil which solidified on
W(stzm)n/dszrsgs (2.6 g, 95% . The solid was used w tPOIUS2009/047046
ification. 1HNWR (CDCI3) : 7.72 (d, J
A“YD"%‘%E %%LB% 89 (dd, J = 5.3, 1.4, 1H), 6.77 (d, J
1, 1H), 4.58 (s, 1H), 3.04 (dd, J =6.8, 5.9, 2H
not linfite8 7o, pallp; and ohgdrf&cléqtldﬁs (2.g., TRYA aQl TO8A (alymdrs andoligomGisl), poly- and

ohgonucl%(#ldf\l?r(a;}/gﬁel%cﬁp yp raré(g (§/1 onuc'11e8t1(r1]e 1§1m1(r:ﬁ ch aw)ost aénlcl)(éenosrlpgpﬁuds ]nuclelc
acids. (thleObb@e pythdeérs e2oligbmers snb\t;myllnsaafmm a(fa«s niadgoblkes fional 40

mucteeJofEA 0N S RLRGIRRbETib: 5 Tt T gy 8f By

[0050 w rg‘%fm & Wgﬁag&%qsﬁlp F%Ftbtpﬁn%r more nuclelc acid (e.g.,

DNA)Reghfdntsi ﬂli’eidmﬂ embbdﬂn):ﬂm 1'defe(s td theGurvtibral ekt pnsBipS f atranscfptnal
65 0C for 16 h. The resul ti .

reaulaf {5 iy QR LS Shrefanea FarEo BB BEPAEEGE s ek gpersbly

linkedv®h tiding stdquencepsiich fid eahcttioraeitdf yhebiyveht@@, {f& stimuh9@2mdMiHEes the

transcrdpqtf%og_vﬁ/ga%(l%ﬁe?&en él g@g%pt&gteefhggtsc '_ﬁl%kggplfle%tatg §P’Steﬁlfg ’ZGenerally,
promofed tragheriRibBal Jedubditdrl) seuenttd thilvRre(opBI@bI Jinked fo @ Bar{sckibed sequence are

.6.1 ., .1 6,12 (dd,  J = 6.2, 2.3, 1 . 5. d, J =
phy51c§1.]32(,:0n5t%|5|%1é ‘ﬁ).t%eztra(léc,r%i(i_ﬁe,qu?.c% 5% t%gy ﬁg c%'—)ﬁi;tmg}_l?l?)w Ve6,§01(na d,

transcdptiond rdgulaborB seqddres, dich3s enhZnc2id, edd not iy phykic8®y dotifiguods &t located

g 0 e S 1oL g o
regulatbnbycqitmmeis b s dioY Fdgdiatoey (cqAomlink2drival codiag sequence.
2-nmet hyl propan-1 -amne (584nmg, 8mmol) in N-nethyl-2-
[OOSIPY(DV@ﬂabIﬂi_lg'\@E\IGn (R to 1@{@:11)11 o\ﬁg:ﬁrﬁ bd')lgfl’ﬁﬁﬁ:o@de tAA @ Bapledientdry to a
e reaction was al.lowed to coql to room
second B S e e YGRS R P DB LBk g o to orm

hybrids@ati@f comp@L- Genedlly, the BrsOp@adicRotiiR\ad theas ofld pcﬂﬁluelxtatde Nall

paﬂialgr%/ielfl%cplesg}:}g@%dlbqan% glﬁ(}t nt r ésgepm;hcg@%%%ﬂtg% reglons that do not
anncalfleen petrwepdlyiucebiiRs. gr adl ent elution) to afford the
desired product as oil (382ng, 83%. 1H NWVR (300 Mz,

[0052C¢SrBhtations” &€erd 1d thohrrandembntdF clefbhits (. RBbstiditiod mataBiernk) from a

given E&Zﬁe sét@dﬁ }lg 'cgrgf_yé %f titg' g%’gripé}tlogghéé'?sﬁl foil %l’ypeg)tlg% aéggdlg\’]qyl:eot?deg
differddeddn %ﬁmo adill residbes Mﬁﬁudﬁoﬁd&reﬁa&s Zrom%&lfereﬂcae[ %Hhce"‘typlcally
N-isobu t perazin p i n-2-am ne
charactgrize “%?atlﬁllsbrcﬁ N%/@ up vih 8‘?"?}}{1122 %ﬁ”ﬁ’ S?‘R’S%‘i’?ﬁ" form a
permu&algﬁfgﬂghé muthti¢ghadeh Weﬁmpggoaz inﬁliasic( s%lg;@mu@ﬁ(dﬁﬁ?tvézll every combination of
P 7o and X-phos (12. 7ny,
nmm“@“d%@ﬂﬁ%g?glﬁcﬁﬁﬁyéﬁbus THE (4nL) was treated wth
iHVDS (1 .0M_2.0nl, 2mmol ) under atnosphere of
10053} Bolgwelzotidescor ' Qlganuelogidess effr (g pusleabasepp st oapligmegin which

the nu18dbasks Bfe%oﬁﬁt@te&jbﬂ' sl hviphhte R €s26hda)-phospaiasicWohd). Exemplary
The or?anlc | ayer was drled aver

poly- trtdwﬁéqn@ale%ﬂtas iaglH of 2" FepsyrRnapgentidzd SN rat'}? Piﬂnmof
ribonuGIRb IR (RN 0 Mg sdgualpbtiic iy 5O %6 dAGMIysambaRlcotides, entirely of 2°
elutlon) to afford the deS|r product (60ng, 349 . 1H
deoxyfijpgaug! %@ewom@m ogy th ere? 74 (d J 6 6 Hz 1H), 6.12
(0054} Mle_ggigog_r @mwz Fﬁbfers tp m\;g_le?liase gplym%SS Q;‘E)ﬂ.qgomers in
whlchﬂ{'e')nuclgebaée?s) &Dﬁaco&l'e'}ted by %nglr ph%%h@lmbaéklﬁ%ne cbmPfsihSoncDinore sugar
Z =
phosplagtq @6‘@&% yivpiealsugarehosyhass salogs tnﬁluﬁte W’)aﬁf‘ylﬁ’d fippited tgpfugy
di hydrochl ori de. Ni sobutyl -
4- (4- et hyl pi perazi n-1-yl ) pyridi n-2-am ne (60ng,
0.24mmol ) was dissolved in_MOH ( 1nL) and aqueous HC
solution (6N, 0.5nL) was added. The resulting reaction
was stirred at 30 OC for 2 hrs. The reation
wasconcentrat ed under reduced pressure to afford the
deS|red product (80ng, 9396 1H NNR (300 Nth DNBC>d

A PN N — g —
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4.51-4.35 (m 1H), 3.76-3.32 (m 4H), 3.25-2.96 (m
1H), 2.47-2.30 (m 2H), 2.23-2.06 (m 1H), 1.94-1 .60
w@ Po9Aase36 1. 57-1 .31 (m 2H). Exanple 29: PCT/US2009/047046

4-[(3R) 73 Ami nopyrrolidin-1
A D ‘Lytl[ﬂ%%%Tl%%@;n tetrahydrof uran-3- yl]pyhm di n-2-am ne.

M5 (ESI): mass calcd. for G 2H 9N50, 249.2; mz
alkylph@pichate? 5Qza? povitdlamtiditet HuddvRIkfy CoChuBtitute 7 alB@pl{odphodriesters, sugar

. 9,. .89 (d =59 . 98-4.8 .
phospl?ﬁrgﬁlpitg% ?Jg(%ﬂﬁ)qloié—kbof()dﬁmﬁg?sg?%érlp}(}pﬁ%phgﬁ a}ndgl.l%ag P%gbhf%e?rrhhlogs n

which Hd)spgad is/BheB tH3R 2 {-dgoxpithosSor2theS:, Hidldobase pélymerR hdbagnoRi@ively

sy Rl (s B85 B2 00 A o

Patent-Nol. §,69, 13 tcc ahy dbagaidd HOQy Chom EngyNywpy4-5 i 58 Pe@paymnit ale.1995, J Am

Chem 1&/85‘0 %15,% lg%—ﬁ [@?f%ﬁ%ﬁﬂlpgg‘[we%%hﬂ%ﬁg %rE%IéP%I)SHP Wh]%l? glﬁ 251’(%{%5? -deoxyribose

are refour@l to AH)DNGs, 68hdrehs thbseindvich thdfugards ios¢ ake referred fo &5 “RNGs.”

Specif%'cﬁ?ly Tﬁ}lge B IBIEIZSPf‘rth g%in%ir%zl’oigﬁgﬁa%gBgéoeé&ojiggg%% gr%}?z_cljkgc? nucleic
acids (LNBB; sbe, 069 Elapadi 2H)., 2002 B8iodhemisty Gi978H)98 | Bxashiph et 3., 1998, J Am
l.sobyt vl =] 4-( 4- net hyl - piLperazi,n-1-yl) - im.din-2-vl]-
Chem 350 P4 037 S SPATHO: PO TR it Py T o) Qo b 1oos,
Bioorgaiic @MediomplyGhemisety Metdery 8:22 19s2butSMghrmt®/endad, 189 IChemyCommun.,

f =di chl el 10, 0. mml ) and
121240 R OB LTS b eg ool & i ARSoraa
herein/by RefEkhde 8n tikir pntint®s)added i sobutyl am ne (0.77 g. 10.5

mol ). The m xture was heated at 160 Cin a mcrowave
[00551 OPrinderdY. refEh® ofiizotiutie&ideaayvi@@t@ande@oihplembittarg GNL ArYet @tj@&dce,

O provide a m xture of reqiqj soners. . .
ecncral s PGS, it bt S ThERAT e poon ogpyimer can
any lefAls hatCsapyals speoific @BHET Ndridik8n betwesd the pomerdind IBGardet sequence

under %M%%i&q%cp%%'ﬁ%%&%% caél);_bg gl:)l'(%uag?d golnzpc]’g(_)tgf’ess é)n%’%b%lﬁbl(? to 35

nucleolid@8er, ord@n pé&rfroth Hind i0pa@ifculadl, 10,)11518.13, 146 H), .16, 17, 18, 19, and/or 20

mueleiesdOE RAETp bR B o e A B e e

extensfotbylthetpolyhtdrasBARh{rGR b dner:is Bindal@Htd thEFarfenseqhbfce. “Amplification

primer% igﬁqgr_sgo: %%ﬂi%gﬂuc j(')_&deé)%'gép ﬁseg fo% %mf)fi]ilicagcl)_lq of a]férgeq_m]icléig gci& rs'gquence.

o S L L U B o

primert dd@ealld t¥ tHer3e edd W@ iihet thgetPicfiplatlssraisd) &Milé o othgs prilncd 2nd¥wI® ko) the 3° end

in/-PrOH (2.0 m was .added,.1- et hyl pi perazi ne (80

of the ﬁ?j?plﬁ‘.“’é]ﬁ““hwé?{ﬁe} S.“a‘r‘?i;é’ ampif%ﬁnea%%mheat ed at 160 0Cin a
i.crowave for 1 h. The mi.xture was coqled to rf and .

10057 GRRIEE (0T bl entincs Barage e e £ t B pyleoide

mutatip)@p akabat Jefihddbabe/ g2 aNeddBnicleoMRChteHIng, GHhdje thd)ﬁlgti aﬁ? Second
cdad, or

mutati%‘se%%géiﬁggg@géa? ulr(1: %fég}l% 8 hcl%/q?id_ géllrl%ylﬁgﬁl?érs a Cﬁi{ﬁﬁmn purposes
(e.g., Tofokd S)reversé pBihed)dThub, & s6mO emBddiments, 89 tdrh,“prbximae”Is determined

with r%?gf’t toérhfngnéli’Sf t%%%lig%e?;z Ylg_@%f%]hbéagnerﬁgbt‘é%%(lém?@%gg befl_[}]rgp;mite if
they are &Epadidd biH) 2, 04,96 6(81.10,3127146 14,18 6X) or FacipdtRlc B&cV@fl are within
the pﬁ%ggﬁg{sgtg%%ggoggne%f 918 ?O%at%rrll%lf S[:11%(i)rlflu“?atitorcl)s \El)t(halgg[!est tg th]é'3 > end of the
primerdis fucBBat Ar (liyBidicbadd dandapts ©tehplafestrayd dan Mndezo extension by

met hyl propyl ) pyhm di n-2-am ne. M5 (ESI): mass cal cd.
POIWTB?G’%/&J%%@%,‘%‘E%%W mz found, 250.3 [M:H + 1H NMR

(cbCl3) @ 7.82 (d, J =5.9, 1H, 5.65 (d, J = 5.9,

1H), 4.86 (s, 1H), 3.79- 3.26 (m 4H), 3.24-3.15 (m

3H), 2.48 (s, 3H), 2.23-2.09 (m 1H), 1.93-1 .74 (m

3H), 0.95 (d, J = 6.7, 6H) .j3The conpounds in Exanple

33 through Exanple 42 were prepared using nethods

anal ogous to those described for Exanple 1 or Exanple

16. Exanpl e 33:
4-[(3R) - 3- (Met hyl ami no) pyrrolidin-1-yl]-N phenylpyridi




(cba3) - 7.87 (d, J =6.0, 1H), 5.85 (d, J =6.1,
1H), 4.78 (s, 1H, 3.65 - 3.53 (m 4H), 3.41 - 3.28
W@ 2009258336 2. 47 - 2.40 (m 4H), 2.32 (s, 3H), 1P@BUS2009/047046
.48 , 1.45 - 1.31 (m 2H), 0.94 (t, J = 7.3,
Any'DO%(ﬁé?"lg%gaﬁ% e 48: N Cycl opentyl -4-(4-net hyl pi perazin-1
-yl)pyrimdin-2-amne. M5 (ESI): mass calcd. for
[0058CI AR BNS poRpcbtiddl” rdlizofeptidst, and GgepBidd Mid]sed ihkdrd¥Migeably to denote a

3) : 7.87 (d, J =61 1H, 585 (d, J = 6.1,
polymgr% ’at lﬁgst]@vo(aar’un(hacids ée%a’len%r_ljlir’lkeg })% gn gmlﬁie g%nd( fﬂgaTﬂQﬁS’Of %ng‘r(lj or post-
translatioal mbdifioatiodld.g., ch4)8ylatl(ﬁ [Bﬁsﬂhmylaﬁbh lip2lafdéh, (rﬁfrlstﬁiiﬁ)on,

ubiqui nilﬁtlo%gdc]) %g(cg.;pg%i glt th1s deﬁmtlon arqu’ agl(rﬂ; am'_Ro acids, and mlxturgc’s7 of D- and

L-amihd 4c2is2- Di met hyl pr opyl ) - 4- (4- et hyl pi perazin-1
-yl)pyrimdin-2- amne. M5 (ESI): nmass calcd. for
[0059Ci Bdd3mbinant2 G Berdustd ®itlh REchce W64 g.2a Ed-mlcleiclddi dNMRy oM Spression

cassett:(e é)r7 i/e%gbr,(rgfgr_sée]; gngtigggggrl(_abﬁﬁ’lat%ﬁf gor%g@igintOQLbel n_slftlge]llgbm ’n%ﬁ]‘f ?(f‘rrm of the
materidl, thdt ras BeeBSnoifed ¥ fhe imdrodlctios of Sidw mPie@r a¥eratRhibf an existing

: anpl e . 50; . g : .
mOIGWEbXY(ng%&W e s lepiiopl RETpio S ppGF bt i AYRd Stom synthetic
materiylk G8hdWeEnEIYM @iHkgeda Mon E};anﬁdﬁ {cEShYinaniesIs coése denck Mat are not
found é}ﬁ_}jgzt\%\rlgtcl)vﬁz élzrreg&m 1}Z}anf‘r_)otu ma_of tﬁeﬁ_e}l% eg ggg(elaous BugR %a(‘ids ’) or
expresd hﬁtlve @erQ:Z thaBare ddprwisd.clprdssed £ a Qiffeldiy lekdt]) typidal§ 2umderBexBrbssed or not

sge 3.79 - 3.7 (m 1H), 3.63 - 3.51 (m 5H),
expre dz?’?a“ 3.36 (m 1H), 2.47 - 2.39 (m 4H) 2. 32 (s
- 1.83 (m 3 1.69 - |l e

3 AN
[0060g ":g,eference sequence’ refers to a defined sequence used as a basis or a sequence comparison.

A refefenfd s%&ﬁen@e'lﬁtm RQRYbIebfladhrBer ket hceNof E:@tpahy §Hgﬁlfehtr0@ﬁl fidklength
yl met hyl )pyrimdin-2-amne. MsS (ESI): nmass calcd. for

gene 0@0013@_@%/ de'@@len% 4icgerglly, afﬁﬁfﬁ]&e Sepgnes iy éml_qaﬂ;t 20 f}lFIW or amino acid
res1dus€s@2@)1 th8at 7e4st'25 BosiBed illendth) at 145130 rés‘ihues]m:l‘enéthzor tﬁé‘Bull length of the
nuclel(j_gsbld orzpoéﬂpeptldg §_1gcze(8tﬁz]-0 pﬂ;él}clezmie?]b:r[ [I;%_ly@gtl%srfnax F‘BCh QI_) cy)glpnse a
sequente P, (a@brtﬂaﬁ'))f thg&ﬂﬁ[ﬂét@ segaence) that i 1s similar between the two sequences, and (2)

4- (3R) 3- Ami nop I‘I‘Q|I N- (1- net hyl et hyl ) pyri m
may ﬁ}r@fehco?pn‘sjﬁﬁ sfeguenﬂeg %tgilyerg%gegw%eéqt]&edwofsmue@eﬁ sg_cyr@;e cgtgﬁarlsons
betweelﬁtwm(@r th@e) P lynddebtided MMpbllypeplibibs Mmyﬁlm?gerf&téé by c&updding

sequeta:eszqf the tgzo ley(ﬂ*ﬁeog%s or Qolgg:ptl(}eﬁ O E Fﬁm@q’:on v?m@oyv t0 ?%EP f;[ and
compadocal Fgiond 02Bquedse simifarfy. S, 6H) . Exanpl e 53: N-(1

- Met hyl'et hyl ) - 4- (4- met hyl pi perazin-1
00613 YRIpBY:Rib dichro @ fiYurkde [EBﬁ&e L@leach to k@fheSd
. e [ G o s grovene
complementagy cw of t jleQolgrnLI:leotlefl[_q.bGengragﬂZ cat131g.1s (@ng_by pqhal’lerasgs zygt copy a
temple(Atf Olyllélazgtld_é t02 sblghéleslile a]&llj)nuél%&%ez (H(zﬁsls %ggiybersegi ]l-err(le?,t 51\f])thf£_ Aget
polym@legnde@eﬂuen%(anm e 54:

N- Cycl obut yl - 4- (4- et hyl pi per azi n-

[0062] y$oezmontniedfrh tox ssagenes, this iy aEmsprjon q#ﬁé?ggeé fplypucleptide sequegegpThe
larger ?@gnu%fe&ufe s@dl&née@dﬁ‘ Ho didI8d At a“ﬂ"[%htﬁ J)f'segw&ts Q@gegl)tﬁe %Oénbmatlon

of the se(gmegts compreyes ‘@qufull lqlggbg)f the4argg(p@1—ﬂ1u(iq;cbt1de Fagmee 3. 53 (m

2.47 - 2.34 (m 6H), 2.32 (s, 3H, 1.93 - 1.80
[0063{ N idevarpant’ or{* @ggp_ggg‘d_gg}_.g g@ﬁ%h@elgg;efers to polypeptides which are
ompr‘fse(ﬁ &@&gﬁer@m%ﬁ&@hdl %tﬂm} with or without retention of any improved
-yl ]-N-Cycl opr opyl pyri m di n-2-anmine. M5 (ESI): "nass

propergya pigchas pupstatiplide N to ppgtion ofp sefergiea golypeptide Ippupg cmbpdiments,
NVR (D20O): 8.64 - 8.30 (m 1H), 7.71 (d, J = 7.3, 1H,
6.23 (d, J =7.3, 1H, 4.22 - 402 (m 1H, 4.00 -
3.88 (m 1H) 3.85 - 3.59 (. 3H), 2.76 - 2.59 (m
1H), 2.56 - 2.38 (m 1H), 2.32 - 2.1 1 (m 1H), 0.98 -
0.80 (m 2H), 0.72 - 0.58 (m 2H). Exanpl e 56:
N- Cycl opropyl - 4- (4- net hyI pi perazin-1
-yl)pyhm di n- 2 am ne. M5 (ESI): mass cal cd for a

I NN SNL S\




Exanpl e 66:
Cycl opr opyl net hyl - (4- pi perazi n-1-yl -pyrimdi n-2-yl)-am
WO p@INR3EESI ). mass calcd. for G 2H219 N5, 23BCBURI0A/047046
f 0 2 [MH +. 1H NWR (CD 30D): 7.87-7.78 (m
A“Y'D"?‘L‘ﬁ# %51%% 53 (m 1H), 3.46-3.36 (m 4H), 3.35- 3.29
(m 4H), 1.20-1 .07 (m 1H), 0.65-0.53 (m 2H),
analog(}no%elﬁldﬁﬁcoéﬂphséd-bansdﬁmn@breloﬁ Zonservative amino acid substitution, or addition

or dele(tgégg OIB r(l),aglérecaa i og;{c? rSSIdLEFII%illﬂ_:Lg%%e WQ% ¢ re%r n,?e) seal%]alcrzgeg M5

[0064§;5é'§ %&é% Qgﬁse ¥¥%1ng'\“z\f/§‘§%@a %2 B %}ﬂf SEl 1c7p§1Zs7 %t(ngl;liéﬁ%%and analogs

that biddfogetAerdtodgh.seuehiddyspddific hylirogdn- Hondglé &M paisipvith Exeadl, end G pairs
thC68 Butyl - (4- pi perazin-1-yl-pyrimdin-2-yl)-amne. M
WIS ESI) : nass cal cd. for Cl2H21 N5, 235.3 mz found

[0065E §Mrﬂﬁﬁrs Mﬁ repla cht %8);1)% f m%gﬂlucz%mg% 0% a1§§10 (thds by

differéatiucledtides odamif®adidk) regddttively, Dith fespcdOto(atfettfe, sedueict; SicBBs, for
| e 69:
exampEelewflﬂtWeﬁg rr% “n- 1-yl - pyhni di n-2-yl)- (-tetrahydro-fura

[0066g yl n?‘;%_gghy¥| Ltsa ng e (E§%I )ﬁ @nag{g%s? ﬁ?aﬁ&&@;eﬁ'&}p{ | geable

terms @fdfer 16 aﬁﬁsoﬁdBQaSQ Pﬁateihh‘l) Suﬁsﬁ&fé'ago gﬁcoﬁi@hsséshl}rms Suchkas Ssolif phase,”

surfac:gje_, 7981%])4) 71661)(11?}‘?1’161 Hﬁ% sol§ sggpcsrt CZ% ’b? Fﬁmp@gﬁd ot grgél_allc golg%er(s ﬁ\lCh as
polystylithle, pedyQiylehe Ssblyppy D, pok fldGoathylent, foMethdtdheoxz, £43 pdlyacddllamide,

as WGIE?S&; W%fﬂ?ﬂ?ﬁﬁéﬁ?‘g@% %Oﬁd 5@?@3 A aﬁsozbgﬂ}wwﬂ B pHeles. silica,
contronw po@é’@lﬁlﬁ (Clh@ feE&lsé phaeBsisca ©amedl, sfc@hs &1d wzahiﬁm 2%8. 4
conﬁgtnmloti(ﬁ)a sul@)strgty c§1 lg‘lln }mfomf]begé\l gcghezfes?aartlg.}? : g_rlgﬁlu égs z ge ,2a
membnd Oraksufidce( Burfddeh) cande @&na?r ﬁlﬂstﬁlﬁﬂallﬁﬁ)mar Pr 8dn-pladtd. $ed supports
can bez}gw{oui%])rﬁ)%f%%s (m%e}zﬁ SV\fllglgl)or nqp sz@ lglg c%gccqﬂsn% mhg support
can bekonﬂ@n’ed]m thl fdrm( dha wet) depE¥aém beotiler Lontainer, vessel, feature, or location.

IE P P ST LG
delivefyQt r@lgetﬁd"&gd\)l%eteatl(ﬁl hethddg ah@othtrudd@s.2 [ MFH +. 1H NWR
(CD3OD): 7.54-7.41 (m 1H), 6.25-6.14 (m 1H),
[0067fL ‘Blay* rdférs (dBn Mgenﬂtnﬂ& 'a§en95](e ro?elﬁ')s; an@b&ﬁes&e@l?caﬁlmgenetlc
3. 29- m m 2.32-2.19
packag onlwbstrfteglip(fltl()i?@ly}(_(?,ﬁtm%lﬁcat1<1ns7@ si)me@glb()(liﬁnelfﬁ,l)the agents on the
array alﬁe éiﬁnéllly cfdodeduch kit thd i@t} 8 andont cbh RAtRrBBed f#dm &location on
3H), 0.77-0.71 (m 2H). Exanple 72:
the arrmg (Q W(ﬁlgﬁx, e&eﬁvpljy T&fefﬁ tﬁé]? LAY Tlhlch detection requires the use of
microscyhi@ NN idh ©- (ﬁte@trﬂoﬂ@le&/@ f()l%ﬁ'd)wﬂh"ﬁ@&ﬁs (ﬁﬁh@ﬂlbstfaw AAbtation” on an
19N5O, 237.3 nmlz found, 238. VR _( CD3 2
array rofegs 4o e&f)ca 1ZF:F1 arga an the aljray yriagy t]eaa 1nc&1pps a\gen.ts 7ac§ deﬁlzpdgg that it can be
distinduldBed 2 adjgbeModaldns (2E) beid: R91tidadd bn (K8 ovéiail arra%z 3bhadind Bome

(m 7H) . .Exanpl e 73: , . ,
detect@lﬁ %}Pra[:tarlitlgﬁilat (agovﬁ%tpﬁ VF%}?P IIR)berﬂﬁqn%‘Flf}ﬁfi ﬁrmil other locations). The
1ocauony:ha h@y bhy ol dricht Wape (c@NeR@lar Mec thiieDla), cl1ipa&S oCd dgelshdp@d). The
NS5, 249.2 nmiz _found, 250.2 [ M+ +. 1H
size or(aémf 8 0cat1071 cgp vary sign 1can§y QAH?I_}f_q)mayé)e ggrn}_’{racted\]on_sugstrgtes such as
glass ollﬁ)astlc‘lmlgﬁ)s&oﬁe slideh, anBbelcbnfigudeddid t}{erﬂ)rnY Hwelld. d@@re(sﬁns Irdplets, or
2.14 (td, J = 13.1 , (d, 6.1
other ci)pﬁamerf (Br-feactl(jp \?gse%nﬁuclaqu)a m]@rog%ate(vtlell Jo gen?raé thegq_]y no restriction on
Exanpl e 74:
Bi cycl o[ 2. 2. 1] hept - 2-yl -[ 4- (3R) - ( 3- net hyl am no- pyrrol i
din-1-yl)- pyrimdin-2-yl]-amne. M5 (ESI): nass
calcd. for G 6H25N5, 287.2 mz found, 288.2 [M+H . 1H
NMR (CDC13) : 7.76 (d, J =8, 1H), 5.60 (d, J = 5.9,
1H), 5.12 - 4.88 (m 1H), 3.69 (s, 2H), 3.29 (s, 2H),
2.61 - 1.98 (m 6H), 1.95 - 0.92 (m 12H). Exanple 75:
Cycl opentyl -[ 4- (3R) - ( 3- net hyl am no-pyrrolidin-1
yI) pyhm d|n 2 yI] am ne. %S (ESI) ~mass calcd. for

Al SNSRI NSNS N



Exanpl e 85:
4- (3- Ami noazetidin-1-yl)-N-cycl opentyl pyrimdin-2-amn
W@2008B503865!1 ) : mass cal cd. for G 2HLINS5, 233. 3PC1/BS2009/047046

f.oun 2 [MH . 1H NVR (CDCI3) : 7.84 (d, J = 6.0,
A“Y'D?‘L‘ﬁﬁ“%?%%d J =5.8 1H), 4.47 (bs, 1H), 4.20-4.28

(m 3H), 3.90-3.98 (m 1H), 3.60-3.65 (m 2H),
the formaBdt-tRe Dty providihhe iddiGdralsited & whivh 6Egentk aR@Hsposed 8an( g localized
andlden@?r dExanpl e 86: 4-(3-Am noazetidin-1

N-(cycl opr opyl met hyI ) pyr| m di n- 2- am ne I\/S

[0068£ g o bgraI CIRW&I ?f:ﬁt\j]r%lment i \élﬁllﬂ( zbgentﬁ ami/ oF r%actl(ﬁﬁ_bomponents
takes Iﬁa(QOC()ﬂmeﬂ:la:Hy 3va?olab1& Hpactioh.vBssdls Conftati atdddpt, ond redBHondehdbef MBut can

contailg gbﬁ %5 éé % Fﬁact?ﬁ)charﬂ)e%ggb t%%pumsewhe%é?ghg sgi)o%}?e ‘reaction
chambér(()S’ )N&il(@p’a&eictldi gite(s),y hrp ubddbinteryRdn@faBly2 .Ah| daexpple 2f g/ieﬁxyhm

chambsg' e ?ﬁ@"%%ﬁlﬁ%? A gln R %%Lﬁ Hoa3) 7.0

g; 6. 00 4. 55-
[0069£ rime, a ﬁfer&gg %ﬁfn@@f&)rl{g&e}é@r ?%?r sit's_é_lgedén %angﬁ@%aneﬁ]reacnon in
p051t1021h'1)y d1§t1n8£lodatlol&lbn(ar§hbsirh'ba,(e. d., dzhy Subsfle) Menddally, thk.plidredset

comprisgyy S o B ﬁ@fr%ffepﬁ?%w? PO AR, s
[0070&%@ Crg q%d ELNS. IamNgfied%Hﬂ) yn}jcle.rgtées;g l[J)gq_blonally

distind®109&iop€lon & substiatel(e.g., lﬁﬁy suﬁstﬁ&j 4in%0mé Bihbo’%ih’ﬁlents"rthg 8mp14(;0ﬂ%rray can
have tlgte scagle Rﬂglméaé?ﬁwntlas the p(r)lme§ grrayssuch Hs) when therzpmp?lﬁcatlon reaction is
carried 3t Jr the frémératiylopieapyt iyl goRndiafiae. M5 (ESI):

mass cal cd. for CnH 19N5, 221 .3 mz found, 222.2

[0071 M"‘lﬁﬂmld 1 H/eNVR 6@@25@%{‘[5 re?er@@-ar( éjotra @hromZSo%lal él%ﬁlent 6fthQ:arry1ng
m

genes, gpé usugH}Q]@ tl(eofgrm gti_gblrculir @Bbli strglgfle(t HI{\IAfp_Blecub:s 98210]( aemgnts_may be
auton(ﬁﬁoﬁsl @fﬂleaﬁﬁﬁ? BR&ncE) gen%m@ %ﬁ&'ﬁtﬁh@ @&ﬁl&ﬂc@é liiha]ge 'Oyhl)ciewn&e]se%uences

yI et hyl) pyri m di n-2- arni ne. E . mass cal ¢

linear f)rd‘rlrcvéar eﬁﬂ_spix@e 26(‘)7.11)? srtﬁalzdefi &Nﬂ/&dor %@, (%rl[/ r_q]m an_ﬂ_qolmmm which a

numbe(r GEGdcRDbtide qu&ﬁce@ Havedbeen J51n@d orliEombned {ht({ ﬁjume}ue*coﬁsn%ctlon which is
4.7 (bs, 1H), 4.24 sarentt, = 7.6 and 8.4

capablg ;3 1ntrgrdL§glg A pi(gno(tqﬁfragﬂnﬁnt algd Sse%n((erf?r a]_qeéecteg]; ] pr(@utgglong with
approﬂrﬁ’[e RitsanstatdBscfitpee idtda cell.. Wkpldsioncasselie defchi a sfe¥iBIRERor

contaﬂzan% 3 fosgigeras and havine slegeyts fpadgiden rbplprogprsnathataondime
expressioVBf th&Skde inA@s&. cal cd. for G OH 5N5, 205.3 niz
found, 206.2 [MtH. 1H NMR (CDCI3) : 7.69 (d, J = 7.3,

1Hip, 6l\&lhoﬁg®f %es?tzmglﬂ’ﬂ)lylnl_fle&ﬁfe@aﬁgnt&g r5n ( SH), H)4 25-
m
10072 TB%preselztldlsgzﬁsurz mov1d§<@ﬁ%v® Oézenewn{@pmuﬁlé&tzd@tvwaﬁnﬁ hpving a

defined ¥dt bt Nyl d dioRRe BeM ) B FPolndcl e ?e&ﬁ@cé E%ls%me E@@(ﬁhments
cal cd. for G 4H16FN5, 273.3 niz found,

the methops Qrewhgyble foy gglzra(lw quynuclyotgies g}}q?dlng]pq;g)eptém: ValJant-s havmg
define@ dEfere%el:%g in gﬂlﬁ) achd %eéuc(n‘ée as]clg)bmpgre@ to a%'e'ﬁeren@e &)Qyp(a%;deJ Imsome
m

embo@;ggﬁ{b the pggfnu(jfeoelge mlﬁa]gfé haverajdgfi li*p_dfet of nucleogude differences in non-coding
regions, ¥l g)( Sh%l{t Ql%@loﬁse%@BMgﬂL@feHﬁ(ﬁQ aI% e?ﬁc]efﬁﬁwy géﬂelq{eﬁ 2151@13}%‘165 of

polynugg*etl(@ %ngsv;hq?q%mne@m (g‘)the hbyar@ gn((oée ong or-mpreyf tt%ﬂ[?nmo acid
dlffere?cegﬁs é&mpalJed'to d re@eret&@)@ly‘ge’;_)[)ﬁ@e s%q&ﬁceg' Mmd tl?ié'golwﬁulill)%&ld% ﬁﬁéments are

demgn@@@ﬁgy@pﬂerlwmgydjgce\gl Liogs @ch m sele2t10310)_f on Arqpipte ﬂ:ll)of fragments,
1.96-2.40 (m 1H). Exanple 94:
4- (3- Ami noazetidin-1-yl)-N[(2R)-tetrahydrofuran-2-
yl met hyl ] pyrim di n-2-am ne_yMS5 (ESI): mass cal cd. for
G 2H 9N50, 249.3 mz found, 250.2 [MtH. 1H NMR
(D2O: 7.63 (d, J = 7.31 , 1H), 6.02 (d, J = 7.29,
1H), 4.58-4.68 (m 2H), 4.30-4.41 (m 3H), 4.12-4.20
(m 1H), 3.75-3.90 (m 2H), 3. 48 3 55 (bS 2H),

A — N ~ -



(5 M) and the conbi ned organics dried and
concentrated and purified directly on 12 g SSQ2 (0 to
WG 2038 0H: CH 2C1 2) to yield 34 ng (28% yi el BOT/UTI069/047046

NS s prepared by dissolving the product in
A Dogh ofcgi%r#r?and adding 1.0 NHC (0.3 m _, 0.3 nmml) in

di ethyl ether, and concentrating. M5 (ESI): nass
with andvtlehut anﬁati@J-ﬂl@Nﬁ thei? 4Q;elﬂblm'i12t0 f poipalicleB 6@, v2rijhskithtas alH
t3 (m 1H), 11.61 - 11.35

polynu(lél%%ti(ie%nl\@(%rgg fgc}efi:red%gpﬁco)gpti_ge §1a{1 6.51 (s, 1H),
[0073 sole)emb%é5 g%ﬂﬁ tlf%h%ﬁb @E}ﬁratnfg ag)%ﬁnnué }_(Qflge ft}ﬁogifg_ﬁl polypeptlde

haV1ng)an9151uﬁdja01d]sequeﬁceﬁwltlﬁchbs or hhe deﬁmmmﬂﬁﬂ&cemn Bﬂﬂmablﬁ résQfdies,

"Omp‘}%fﬁ (Iobg‘gff E gB‘It“F%@’O"q&m@?? ‘E‘r ep?ﬁeﬁ%{éﬁﬂr}%m&es r‘fv%tfvﬁé‘ﬂa reference

amino B ImEE)safm‘Blhoe &P Heﬁmng overlappmg segments of a polynucleotide sequence encoding the

polypq}p ]Qe‘p%@? ?:ii);? )%%reﬁ %c %FB% (t)]l}/ qgﬂgrqge) r%%getnce? %olrfypa)tlde with each

segmebti2biNDouRlédbyla et af foortndlanddd@rs? priMeH)inding sehhidibdR ¢BOE8n a
polym%/r%ﬁ(ﬁzs(:[e)c?%e: di%e:r%r;_e gl%:iogi%\g F?ﬁg 'ogmf%luaa}i%Qf f%oa(cf_ﬂdr’e% ¢ differences is

encomPasfQl i she s8ddenced oBle forw&3 afdior ré&dyse plim38-that bid6 to the prhdr binding

1.07-1 .00. 2H) . 03. . .
sequergoy: Zcé @n@%éﬁmﬁg%g)gpsﬁwg{ﬂﬁf}ggeé?tﬁgrﬂafd(aild E§vorpe primers, wherein selected
forwatﬂ)&ﬁcﬂ/@ﬂ‘te‘)@ydeqhhmf ﬂc(myaﬁﬂ it plolpmidtcatideriequehd diffcsénkes, foBgSerate a library

. f @ .289. f 290, 2 +
of Ry St B P ey fing S8 G i e
libraryGeo2prifck medhbars ufBicibi forbklemblngltoro dr 6Bre( differ&ithmind. a6id-s2quéfce

permugaﬁbnsgoﬂﬁef%&ée%%%}%}af&l%upmffel' geosz (%i) 5%91?@% ji%g? tge élir%gz_a%et of
amplicdtl) havihg 20mplemBQarfy mljaé%hl) regibmxath@ k@ eth®encode the polypeptide with a
defined TH’\% éi;sld SC&??lTSC)ﬁQ a? ogﬁavtl gl okr)lle 8 I%!)r% [deﬁned amino acid residue differences;

and (eI feBladyifpdR) sdn ef(z&kmdjﬂadpl}ﬂphcdn@ fosyAthbdizeythe @llynd¢ldotide encoding the

am ne. M5 (ESI) : s _cal cd. .. for
polvpset ot RS 58 10 &R Rk L sy Ry g o
the syIMﬂms oCDBIOR)ity of péynfcitotidesthat efmodtizfor diH)gssible pdrn{uchtiods of amino acid

Hz, 1H), 4.60- 392(m 5H), 3.74-3.44 (m 5H),
Seq“elfe%zsz (m 3H) 2. 20- OO(m 6H), 1.97- 1.60 (m

[0074&5@5 ﬁzblillée 3PB cntl{p ‘[hft ékléedljrtﬁséé ﬁf/lfe ng)glzﬂ p&ltl‘%lt}i gf c%%nécmmir]f(!_gdid residue

dlfferendds kepbe chtaple)ll AR WAipusdofirdes. In some embodiments, the amino acid residue

.. Iamn zetldl 1- m di,n- 2- anj ne. )
posiich bR R AGH Gt i st bl erad e 55 ThitGieq B gudies of
random3 irﬁl,ta%elie%' Hhchtas tHaHd b e 30O0raMelt et LLDBIOB) “DNA Fuhfflidg ofla family of

.2 Hz, 1H), 6.10 (d,.J. = 7.2 Hz, 1 4 -4.57 (m
genes gpﬁl’dlvﬂsgrigl%l_e§gzc%li:ﬁa‘seg fibre’cteé_eg@g%p_nll é\l a(tﬁH%Z 3%8’%—52??%%1%{1 etal., 1997,
“Moledr,ev@luddhr of 2n 3Ber{att) dedkficatdn Pdthlay BODNM shidfifing, " IN#BQe Biotech

15:43 6_[5%7 &%}g ﬁg%l 1%‘762 ﬁ)lgecfed e\|/_c|?1ut1on o%an éf?ebtiv%']‘l?'dctogida?s% _fr(())ingasgaiamosidase

by DN dh(:8R)g a'idédffbeﬁlﬁlfgy rAr@d Wi Aeall- Syl SNG4 H6548509; Crameri et al., 1996,

w di net hyl.b
ST DS BRI P feckinoe DN i Nygesioreh
14:31%5319¢ Stemhf, 134, 8&%@1&&50%@%&1 ifi Gitto dy D@ﬂéﬁslﬁff[uﬂél‘ Hiatdre

370:3 %’%’é\l N§ ré%(e)ro I!T%\é_lg. @W@ﬁmg Z% Elqgﬂg fr%g%le_ntaélog A e%ge};% : In vitro

recom&hbtwnloﬁﬁolé’culﬁhi eomation FProcNa80xcad 86 USA 911 H747-20133- WD. BR2625;
(m 5H), 1.63-1 .58 (m 1H), 1.25 (s, 3H), 1.12 (s,
3H), 0.98-0.88 (m 1H). Exanple 107:
N- (Cycl ohexyl net hyl ) - 4-[ (3aR, 6aR) - hexahydr opyrrol o] 3, 4
- bl pyrrol-5(1 H-yl]pyrimdin-2-amne. M5 (ESI): nmass
calcd. for G 7H27N5, 301 .4 nmiz found, 302.2 [M+H|
+. 1H NWMR (300 MHz, CD3OD): 7.77 (d, J = 7.2 Hz, 1H),
6.28 (d, J = 6.6 Hz, 1H), 4.52-3.93 (m 4H), 3.77-3.38
(m 6H), 2.44-2. 37m 1H), 2.20-2.00 (m 1H), 1.90-1
.60 (m 6H) 1 35 1 03 (m 5H) Exanpl e 108:

o oy



NVR (300 MHz, CD30D): 7.78 (d, J = 7.2 Hz, 1H), 6.13
(d, J =6.9 Hz, 1H), 4.69-4.58 (m 2H), 4.45-4.30 (m
W@R09/1R356- 3. 48 (m 2H), 2.80 (s, 3H), 1.22 (sPCBH§2009/047046
: : 4-[(3R) -3-Am nopyrrolidin-1
Any'DO%ﬁ?@kﬁ(léiogl opentyl net hyl ) pyri nidin- 2-anine. M5
(ESI): mass calcd. for G 4H23N5, 261 .37 m z found,
WO 92/6(2781W[G\M+M966 WQR/2NNR; PE00)/4AdZ | ; \xzmm)mmnarm( @at. 6,537,746.

i SR Bl 4083 20 (m I
[0075&%_%‘%% Iﬁlslltla%e& ZF%R%{PIYE% Rg}chl}?tbcf 5 ésreé%esr?giand the expressed

polypepyidi@dytraendil for 2-dadtica gropty( S| Ind theastatiamb adocidtal wiinthe changes in

the de%w%@?%%?%jm%%?m 7]§ar%egttﬁllm?)er 0215 uéagfﬂg r:ltg aGpJE) Ie\tll\@,e (ﬁgncc):gon can be

readily/obBaitdd, usihghesedechiqhrt s, 2H), 3.92 (br s, 2H), 3.58

(m 2H), 3.31-3.28 (m 4H), 2.66 (t, J = 6.6 Hz, 2H),
[0076P Ir%n{e%mb&h%ent&l&lmbleesﬂ Bmino acid residue differences can be obtained from
compaﬂ)sétw%%ﬁlﬂ%aR f‘&%é%% a%%?%r(li Eo?oltel sssu%h Q £X rérfgdnd§r$ ail' sequence database.

Sequencé,cémpdrisoietanyiddati B)\pokiapmd, r ddahRicordselell Pagidiex thtit Iﬁra? bafmportant to

proteil?e @H?hﬁ?m,( \528{!21) GLanFi%EEf %a%éetf%ﬁpjm%@ggwkd Ch%%@)?ee &8s 7\_li_7ankhade et
al., 200@J. BioEClfen2 2R2(38)14dy701-80708 afgdiReddy st al., 200kZBrotkir}:, Stthc0fd; Function,

410380 3H), 3.70-3.40 4H) ,
a“dG?le%‘*f“%r?é%’%? 2. 10- (rlnon)(m 7H), 0. 98(?13, ls_’DH),

[0077ﬂ1 m%; Ieﬁ]pﬂci)_?n ﬁl&)pélgrg]ity gfafz_ﬁfglicgz}ar%gclr\ge([l% %g?é}ezgffg%cpﬁcan be based on

sequencz dl?ferences found in nature, such as polymorphisms found for a particular gene. In some

1nstan((e%g€e) Po % %}léilo %asgcrcg}gi he t@qﬂéﬂép glglfslc%-f?fﬁqz‘[%%gl&éﬁqalat'\e@
phenot%& Seé Mgl-[lsldbveukt-thm% a@&s Mrmmn@aa@)s 197 Cifoh o @ll., 2803 Mol. Biol.

Evo. 1§HY 71- h78§ A gflez',gor(s# p%l}q}iorpbls%@ca(nsfomgtlhﬁ [;25§ fgrd]7 gmgé a ph\]ga ity of the
amino bt res2u® Qiffeden@ férTornfild) varidat Qdlyp&ptidetdf a rélerBte bminodkid.sequence.

0.91 ..oH) . Exanpl e 127: . . .
Combla_lgtro(ng gdlggrgﬁ awmokmomhisp%c]m W_Ltse(itor_?%gl’napléf_ﬁinc"ueﬂ ofa
particdldrippg@éify | bi cycl o[ 2. 2. 1] hept - 2-yl ] pyri m di n- 2- ar ni ne.

M5 (ESI): mass calcd. for G 8H29N5, 315.47 m z found,
[0078]3 i&ﬁlelz tl{e M‘ﬂfﬂhty“ of alﬂ"'hm 1c3QR MrencE8 @Aned Wit &sﬁ&lt toh reference
sequetg_:e t%e @lﬁlgclmﬂde Sp_q)odlng tl@ge(tfgre% p(ohﬁpé‘r@%? or t?}e g%yﬂeglld;ezyatlmts can be
used ad H))ams]foraaentﬁyn%)seérﬁbntﬁfd} defﬂanﬂg3he( Saplidbis to Bo Qlerb®d toXbate the

Polymwleptl%fé)“ag@%ﬁ ‘r‘woap‘j‘gﬂhF?ﬂ) haliaﬁ/ 10 §9mpe qphegimeaisHBX Y My iy iprspauence
need ndt K rBstedcte A amEpartalal feqlidnce AAISSs £ &dodef, OF cdadldl u@&l% @basis to
237.31 mz found, 238.2 [M +. 1H NWR (300 Mz
genera@w@yc ee;1d7s7th%td:nco\ﬂe,_the7anzln?_&c gfgﬁenc%ofg@te@stz g hf mlwﬂ;beotlde can be
based dn the natdrailyd o&cﬁﬂnné w g., \311&%@ s@cﬁleﬁdﬁor ékgqueﬁ%e 319t11ﬁ1§ed f3f’9xpresswn in
2.59-2. 48 , ((1 Exanpl e 129:
a partlgruh[lr(og%}nsgl 0 tﬁssg%pr& ,(ﬂoﬂ(m (Hi)tlEllZG ). For example it the polypeptide of interest is
to be @cyﬂeise&\lhlw chip I’@Q)WHBMEM{@E %cﬁler%e AW Rieh thy/EodoESir} optES&! for
| cd. for C| 4H2 261 m z_ found, 2?2.-2, [ MPH] +, )
expresilpin R’l\ﬁ?c() 3@6“ &@@yptm?lzaﬂs)n Geahmgues ar? Ve lpﬁfhmlthﬁ §k111 of those in
the art6. 25 (t, J:69HZ 1H) 4.07-3.68 (m 6H),
2.59-2.49(m 1H), 2.31-2.20 (m 1H), 2.03-2.00 (m
[0079]?11?!); Wllil-b i pﬂr[elzta(g-thé @ngé’rg'&ﬁsaﬂ (ﬁKQ(lhﬁ% thd %ol@rﬁﬁcle@f‘ﬂe inf4BMRld8egments
nopyrroli ain-
for am_p&}fu]aﬁw, ¢aibg pwoglp&}qh}e%\aﬁu?&)tych?lqges V&ﬁl]ﬂ%lpw FW%%I’JH pomg,gmbodiments,
M5 (ESI): mass calcd. for G 3H23N5O, 265.36 m z
found, 266.2 [M+rH +. 1H NWR (300 MHz, CD3CD): 7.72
(d, J =7.5 Hz, 1H), 6.21 (fk,_ J =7.2 H, 1H),
4.08-3.61 (m 5H), 3.50-3.26 (m 4H), 2.53-2.41 (m
1H), 2.24-2.14 (m 1H), 0.91 (S, 6H) . Exarrpl e 131 :
N- Benzyl - 4- pi perazi n-1-yl pyri m di n-2-am ne. MS (ESI):
mass cal cd for G 5H19N5 269. 35 m z f ound, 270 2
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Exanpl e 146:
4-1(3S)-3-Ami nopyrrolidin-1-yl]-Nbicyclo[2.2. 1] hept-2
WO 200bp§23861i di n- 2-anmi ne. M5 (ESI): mass cal cd. POF/US1009/047046

SHR3NG | .38 mz found, 274.2 [MrH +. 1H NWVR (300

A””%Eé,”%tﬂ . 7.77 (d, J =7.2 Hz, 1H), 6.28 (s, 1H),
4.10-3.81 (m 6H), 2.56-2.53 (m 1H), 2.36-2.20(m

since tBH)egmnt® Fe Yefir®B by primdHindirde, s©duchces 2dl{ich ar8tHpmsdeangal @o introduce

147
mutathf_lsgPtg IItpélC(ﬁl il]VﬁlontOf El_e %)l_yﬁqcﬂegtl(ae 1nttor§ ﬁnéer%tsncg g%téatll?l OakFl 111_1[_0
account t}}el 1§>¢ay4b1mfdhm&tatams ne thyBolymBldotiderelds doddiad of the poliucleotide into

segme}\l}Hgan %ﬁntg’ gcc%r%t (tlf(lle,otgt‘?fjlen%l?7 gf t&&%o%l’eagl.e%gle %%’faeﬁcgg)greplication

(e.g., ampRifitltion dHegmdnt§7and tiRIdefimad nbiper o3 aBPlicBn&Or {ssgmblyd) Other
.2.83 (S,,,.3 2..39-2. 33 2H), 1.93- 1.86 (m 1H),
ConSIdir.aE?‘-sgl”ﬂﬁl R@a@(p?ﬁentzfﬁlﬁfe S@%‘%é‘{ﬁ (m 3H). Exanple 148:

10080) A AT B0 %%ﬁ%s?efd%%%aa% T UPBRHRER: B oy or
primers =54 )mw:n‘ﬁslSldead:aetﬂons fof., %ﬂér(l)& K25 OrhuidOih sole sthizodiradntgldepending

on the%o é l?_rﬁ h of ::ﬂ pobm%%'eo?' cto Jbe assgrl\r{EEﬂttl?CeDs%%%ﬁt lf%gfggﬁa(ng)’g Zéwzbases or

less, 1304) based .08 Bss4 1 2 bases oﬂ.lleBs 1000 B&se8 0184dss( 900 bAddy or 18ss /&D0Da&O or less,

700 ba%??ror }egg 69_9_§asescpr%2?gé Egé% okbléé%%g,i?aeseﬁ%ges %O % ses or%ess A?SO bases

or lessdor] A08 BseSerAets mogbytitr 10D | diaffeds as about 50 bases in length. Generally, length of

the se%négi S\IS ﬁé}ﬂégougg(?‘ @&%oqﬁ{)% %f%é% Z%Eéo_l_lo%ggasi#] ;b(fug/s%odtf) 700 bases,

or aboﬁtﬁ@() 2 (Edmlblaﬂes Hwithldo IR0 b&@@baﬂﬂgm e3¢ ledgthl Bivéidthe dffisiency of

polym%ra%e@ u%ﬁdélé F%}?,Hfl%?tﬁ)n reaf’t2 gl \Zfél}_%srﬁmdbf&ﬂ"emﬁ gegs(eg}nﬁlg H%rﬁ,loverlappmg

such tlﬁ:ltl)h,e athpBédns rofied thereibih,will al3dhdve oBdlapping 2tifcentxgiompl(e:.,
overab g KR FRDE DBPOBIR Y BN 2. arm ne.
[0081;5&0%16 [eg)ﬁpﬂslmg_rals %dﬁ aﬁ];@ggrn( gﬁél%@%ggl:r%@w(%? %d 1@;{” %'Hlenyljmﬁtl?and

complbﬂental:i‘tp to porndflLth® fo2mat{om of Itk le akhehIBd (i3. Kﬁ)r(dmed)&h%hcons during

assemépq)op thi pgynu(c?oté%e% 2; g%%m?é gpgﬂc&ngnti g% length of over%ap cgrm)e 4 or more

nucleoﬁd{s[ 2 o BorAudI@aid&t 6 di Mort nydlydpies, Sfbﬂmblre 21u(}/14:dt1ﬂl N@$ror -

nucleoﬁlfi@, {é@?orﬁgtf?eog%esréozor]&rg)wcleﬁ‘%(?n%% [owigﬁe n_pcletit’gfeN%m more
nucleotid€04 Mz orER@Wo)ides, 750763 n{ots nudlestides,andHz00 drtthss, 90.00&s{ d) Ir less, 70
or 1685;6@@%?5%@:1%)5?16’5 41,%66?1?‘% gf@%%tlét@d giﬁ@e ag‘égﬁg [t‘ogm%gﬁl(erynne%ﬁ)d ‘amplicons.
Since fhe O{ettap (Iohs GeneMBY Iy ludertha @Yipyir Biﬁﬂlmgjde@ueileey hud ey l'gbﬂ&aﬁkt the 2

amphc'fpé t}}eﬂ@@qlo %x&eor aggatmcgoqnb%s arSy (g{-_)f%el?ei Wlll_ﬁ S%l-i-l?egﬁ_el-?f %ﬁ:@nmer (e.g.,
forwal(dfiﬁwoﬂ\&ﬁe,rse%m gendratd Dhe(pdlyndcleotide diffetenced Ecodibg e nfudatiod to be

Crodne: 9 Hz, 1H), 3.94-3.46 (m 9H), 2.71 (s, 3H),
Wedo 2. 40 (m 1H), 2.27-2.15 (m 1H), 1.80- 1.71 (m

e 153. (3R) - 3- Am nopyrr.olidin
[0082%5? PRy ﬂﬂﬁ?(&ipﬁnt% tlgﬂ S?%ﬁ%ﬂ}ﬁ%f Jﬁded&yme%aﬁh%gﬁuqmes&) which the
forwalifevelsShimeiatitalC aligds app@pribie, tBAING Gindg Seq@Onddd ﬂlat deﬁne the

segme%tg lélglnga sozegg(gngqgswt%smog og%e 'g)/gylsu\j:f)eml% %%%ﬁis% amino a01d sequence

differehedd 4rd phfhef bdiddPequehcadfan e 3anfy Fuffidicht,lengthX amed Qo (H¥primer

(forwag(!_%r’{raxg)efsggﬁﬁlé _t't}l_bgl.?m-' REE%%E%%P%HS(%_ Accordingly the primer binding sequence can
be 100-Bakds RY lebsTD@bddesZor Yds}, B0TbERY P 1699 aT0-bades O lesdVBD K=&l or les§1B8 Bases or
cal cd. for CnH 19N50, 237.31 nmz found, 238.2 [MH +.

1H NVR (300 MHz, CD3OD): 7.73 (d, J = 7.5 Hz, 1H),
6.26 (d, J = 6.9 Hz, 1H), 41905354(m9H) 2.65-2.40
(m 1H), 238205(m 1H), 1.90-1 .81 (m 2H).Exanple
155:

3-{[4-(3-Arni noazetidin-1-yl)pyrimdin-2-yl]arni no}pro
pan-1-ol. M5 (ESI): mass cal cd for a 0H17N50 223. 28

VA Y.V NN NN\



M5 (ESI): mass calcd. for G 4H25N50, 279.39 m z found,
280.1 [MtH +. 1H NWR (300 MHz, CD3OD): 7.75 (d, J =
W@ 2891033 H), 6.25 (d, J = 6.0 Hz, 1H), 4. 04-3P@BUSINN9/047046

At. Dogg'}eg cguggwé ?06£Dm g')anpfefscl)?gs 3H), 2.59-2.36 (m

4-1 (3R) - 3- (l\/bt hyl am no) pyrrolidin-1-yl]-N(4-
less, 4ﬁrbﬁshg/d>rb&ﬂ,23)@lb)a$eybmesi; ) Rsa@ror ives MDabdsSk Jess, mabsut@edagd or 10 bases.

In so falaoiﬂgnts %Eﬁ%}? f_}ﬁ%maer bfngmg sﬁﬂy‘fnces]caf%m(lg se from afﬁbll\!l\g% 50

bases, 3b®18 (540 Hasgs, abbiyt, 1060 20basss, otbout 1Blxq 2Abab&. (The plﬁhﬁm typically can
compr%' e%?gf%é g%gnpﬁeglllenggg fo té)ggﬁnbeﬁ' gfnilgg%dquezﬁcgssdegcmbe& a!l_l!)o’ve.ZA(?E:%l(d?ﬁgly, in
some einl{oﬁm(eMat thy leagrh ndtha fetvardireveike piedle{ri2berabdn D prnd@yiddspy dess, 50

nucleoélg% og gassmélo nlflccl)ed)ﬁlges'\(/)ggésggb %Mﬁ'ﬁ?ﬁ%o‘% %lf-f(’: Mc?e%&égs ﬁ%_llz_e%sl 15[\r|1§1bleotides

or lessCO3@M)t :10 RucTédtifieh,or dven Shuledtiics. UhlomGerBi d{nmtssthe Idnith of the

62-4.27 5 N 3
forwaré].rgu}zrst: 81”111’131(5 El‘%be?ql]} a;%bog‘_ﬁ &%B &g%dtlggs %b ug' % to 4%.}1(1@%%1?_9 about 10 to
30 nuclddjidesSor@hout b6 ts25 rbikleotidds.60- 4. 50 (m 2H), 4.32-4.21 (m
3H), 3.12 (br s, 2H), 2.69 (s, 3H), 1.83-1 .79 (m

[0083] W)hereGh BB infedl ,conlalﬁs aﬁse@udane, enﬁ&(ﬂmg Eoediingal @niddZ:id difference, the mutation

can b ot hE e b PR B b 05t wpnippy Inepme
emboddhizits, M, mu2#ion 3Joduted at ﬂid)ﬂdhe e f fHetnfjtagenic pHimedNiVReré BRGrimer

has a %amcggf%r}t t(ia;ué]%ql 2(9 1%1% i]ecr}:*)]lazdsrﬁbc!—ellzc’fcég)nf(i ge%%ﬁgbago%mef] fo?the

polym&aﬁbﬁn&ha@éﬂ eécféhsiéii-l)eactiﬂm 781 stme BrAbddimerfidfhe pEbymmbdoﬁdél.s%auence

d1ffere§ce ﬁf“?]/lget lh te%ilE%l%gzr?d% 1N %181)1% f(t% 0[5) henyl 6! %I\lggep Q%b/asezflé Qases 10

bases, ﬂﬂ Basfes) undase98 bdses[ M}bﬂsﬂ:s frart IR {d30 f‘rheMrlZner DREIptdinglyb & some

embodi %ltwe leﬁﬂ; F%lé ’_%fd/gﬁvetzsgpg%%) cér@eé%?%a_\l@gf %ﬁ]Sg déll,lﬁlgotiﬁes, about 8

to 40 n’ﬁclé@tidﬁs ,hbout ) to/t)nucl2ot@Bs, oRabblt 5np 25 hi)cleobda ngalddurdhédcomprise

nucleo‘u)(}ﬁ: eﬂk}%ﬁl gLr%g(g)at %%glﬁgg %ngﬁz%g](%p%%gtﬁuggﬂ éoér.le %brodiaents the

forwalﬁhk?ueNE prim&3 .a&&bﬁdt 50 ﬁlﬁﬁ]tb’wﬁdesﬂﬁ Lendth [wWthH]nbcledttde NVRren3O4bout 25

nucleoél S frogltgg?)( eald aj)out cl&%ldes_l_lﬁ)?feng%l vgél}_%lglcle%w_# dl%refﬁé gl;o?bZO
nucleo@ffe;s fEolrl) 1;he 2’ éh8l, {poyt 3Bhi)1(;le(ﬁ1d5é31n2enéﬁl Wit a e otidexdiffipdree 4boat 15

nucleotls‘%s é‘rﬁ n? ! £ ﬁyﬁfnflgspg%/t %5 ﬂeot@es 1&1%@ ‘W&L‘](IE%(Q }tldle r%fgegengaiaboat 12

nucleoftioes ffdm 21 g, or28&3it 3@ mimleotifl @ umngtR 84th b nhdbdtikle diffetdiv? about 10

nucleﬂggggr%wp%go%) . 7.76 (d, J = 7.2 Hz, 1H),

6.24(t, J = 7.8Hz, 1H), 5.16 (br s,

[0084wgegstetb§l’1ty 3f tge 81. @n@@léﬁn&%&%% ﬁléeh%ép@%[ n%elfltilggr?emg'er thre, is a

functidd fdonNaklx Yénarezyird, -GAE [c(1BE -add (Hepidycant cﬂﬁbtmpid agbitglard-can be

caculgodBo T 3e0fod S ik g ey G S8 Ry Sob

MethoMrEnzyﬁi%@D)& T6177T7{Bhltod emal 619%2Hzroc. Nzl)l Adad3i.(LBA 48:18390;

Bresslééegetgi,: IQ%EDDP,rOCSN%i Agcgfi S%]_&:T ?Zﬁ?f%}%@%g%?rfl% e% g‘l‘l)(l,gg%%ﬁ Natl. Acad.

Sci U5 $3:@HB,9327; BKSerfck, et 31!‘%1003611?1@&’3225’@4()%461, R)ychlik.ed&)- ZQQDNucleic

e i R e e

Molec@iat Cldninf:0A [@bor2bRi MNmE), 3: 5., C3RI Spring Hathool.abdatbr? Pledd Ny ; Suggs

+ : =

o, [y SR B R il Bl 550, s
2H), 3.37-3.25 (m 6H), 1.16 (s, 6H). Exanple 178:
N- (4- Fl uor obenzyl ) -4-[ 3- (et hyl am no) azeti di n-1
-yl lpyrimdin-2- amne. M5 (fSl): mass calcd. for G
5H18FN5, 287.34 mlz found, 288.2 [ MtH] +. 1H NMR (300
MHz, CD3OD): 7.77 (d, J =7.2 Hz, 1H), 7.43-7.38 (m
2H), 7.13- 7.07 (m 2H), 6.13 (d, J = 7.2 Hz, 1H),
470450(m 2H) 4.60(3, 2H), 4.40- 4.28 (m 3H),

P ——_—.



2-amne. M5 (ESI): mass calcd. for G 5H25N5, 275.4
mz found, 276.1 [MrH +. 1H NWR (300 MHz, CD3QD):
wQ@2008/1§2336 J = 7.2 Hz, 1H), 6.24 (d, J = 6.9 HzpPCIH}2009/047046

. 10- (m 6H), 2.81 (s, 3H), 2.60-2.30 (m 2H,
A“Y'D"%?é%'-cfg‘?l%o(m 5H), 1.49-1 .33 (m 5H). Exanple 193:

N-{[ (1S, 2S, 5S) -6, 6-Di net hyl bi cycl o[ 3.1
Academld Prept and-Wétinne d 9841, EridRev Biochem Mol Biol 26:227-259. All publications

m no) pyrrolidin-1

m""fpl’lfafﬁ%fye%“.gm §ereYl%e’;jlam ne I\/S ( ESI): mass calcd. for
9H3 329. 49 . 300.
[0085&_& gev@%‘%&i Fbrz}ryboéa 10035 _orxyar aﬁ}revllr%plﬂn%ersztb]’[(aanej g(thf psimer

bindinglZgqudddls of4dadhOeSméHd of e p@ihucle@tiBArdWed ih am ampBfidaddon tkidtion to

genera%e: %l%ﬁ%gr%%wlfﬁ tgﬁ_%ﬁ?él%in (pglyn%otlc?{ig ?f%re](l@ en%q%ﬂrgg aleélied amino

acid ci{atlge rdlativOto Shehizferchdd) seqlEKaﬂﬂ]le 8eqliSdte oﬂt-hé Torywdrd hd@epadise brimers are

s SR LR B Sk S5 e s
comblﬁzﬁlénﬁoﬂfMMaﬂd a:hd részsN[&BnérB@t@ ubddzo géﬂa&@ librafy 8flanfytliconb cemprising
08
memb\es;r's_@a %anggc é eztc og %f_;ﬂ)lluraélt%%é aglllﬂ)act({%beélﬁgbdzf?eﬁeng%s 2( ?4
1..04 195
[00861\?1)8308&9 Eanf(Eminté]ﬂWegﬁtls o’éfowarggltfreverse primers can be stored in an array, for
example gHingst @@an such iha} g Ganchic réasﬂ'y a8¥hs0@ whdan{ESh1)s -ara i 8ded for

syntheilﬁoﬁﬁ\wl%g%lﬁotm_@nc %ﬁé@ﬂ%ﬁ ne«} agl.zno aaldfsgclljugr(?df:_pé%%o&.%%ﬂfbe
apprecdiat&@3n (i3, artJthe olfgobudtitotidd phimerdcad®e sedQo (nifodEhny $pHEEndutAdn

selecte_(d.rén% th? ﬁ%ﬁ@ﬁ&%@h@%g&?%ﬁﬁbes’idujé'd?f?e}élcés?%cl&g’i]ng,]éwohg g)'the7r:s|',_a]1hino
acid iﬂcdiéﬁ@d@iﬂﬂdﬁﬁmysﬁﬁ@iohﬁ I The lul)éhﬂ.mb\ﬁsbhlﬁ vd qayibeitatli hordroaim N

conser?%ﬂl\]//%&(u?agllgés; an? ﬁé: l?y_'_t%e §49s f or r(ﬂg@ H?WO acbéfs)ﬂduezdlgjarelec&s

[0087§ h;sg);?ng %@E%(%igl:elr}l_% Iqjore é?“h _eza_merg? aﬂﬁ seqqgﬂlce (%t}ezé-‘_c? cag) e(pirﬁsent on the
same althl)lo acld R8dde pobiio Ma pdigpeptilie 3&11131106 4t thd¥t cdbddim ) dif@reBi/

amphcA)nT %éﬁ;he%argtﬁ?wglggﬁjr}goﬁegra 1{3(3 % generated, where each amplicon is prepared
with foryzlal]d -abld (a¥iEd @hﬁéf)pbﬁﬂ?ﬁ)hééhl) Pffbdindiafon z&-tlfkmidihﬁcal B@dﬁ&@is}twn To
cakcd for C , 275.4 mz fou

preparf Wﬁ],rnqp eoti Wn(gmrt ,r seme:rm?t.at?@ a(t gm’[ g})em ?argmp@md
residud pdsitioB;, ohé of he avhpheors @ntdtinglthl destedlftutatBonGBe. (d¥¥fin&Hucleotide

N NN WS T B

polyn&%ﬁdedenﬁd(ﬁr@a'&‘lﬁ@ptﬂl@ RYt#ifing eHeestred mutation(s) at the specified amino acid

ﬁ% L‘ N- (2- net hyl propyl ) pyrim din-2- amine. M5 (ESI):
residugyes 1"é%al cd. for O 2H2 N5, 235.33 miz found, 236, 1

+. 1H NVR (300 MHz, D2Q):. 7.51 (d, J =

[0088&% somg eng?O(tlglentg_ ,jjore tjflalbelne pagegt ]erllﬁlq@_se 2.3 ssto)f ge@Beretﬁ,]prlmers) can be
used td’rE@nera‘% aketofamplicd ¢i.e2 pdfmrlcdRe(fgmdil), that cdloedisBro Gfemble a set
of polypu[:le@ge Vgng(g&ﬁ eﬁWrP8IYPEHtﬂeﬁh@Vlng morenazlprrlngo a:llc?dg residue changes (e.g.,
substitubldrlsy At (sfeciflcUiofifdagRZdbn. PHE ipBlyfliceoBde @ﬁhmassé&ﬁm(cﬁﬁhﬂ the

.mass cal cd. for C 5HI8FN5, 287. 34 m z found, 288,
amph(Ioml_lpJﬂl(fp usyg Wretg@gmwan lﬁf@ﬂuenef ngoteoor affer_thej agcqqfd polypeptide
is assaddd) in ofdeRtd-détcBBiné e sp2klfic s&uee bithe Mtlon5f 2&r&sn 1H),

4.45 (s, 2H), 3.95-4.04 (m 1H), 3.56-3.82 (m 4H),

[0089]?A2Q/’111 Bo alélmto thElkilldd RBar.- 1ﬂ-§0n(emmblahﬂnenmrmkl% ppiad; segment
I\/bthlamno)pyrrolldlnl r|d|n

deﬁnes} ﬁ%pH%9WFlﬂ%eag%chw% gavepry %s‘s__@u)tedy Iﬁxgg‘rg)n& a‘%(%tlonﬁ%if the same
C 5H20N6, 284.37 mlz found, 285.1 [MtH +. 1H NMWR
(300 MHz, CD3CD): 8.81 (s, 1H) 8 58 (s, 1H), 8.1 3
(d, J = 6.3 Hz, 1H), 797(@ 7.87 (d, J = 4.8
Hz, 1H), 6.35 (d, J = 5.06 (s, 2H),
4.00-3.54 (m 5H), 2.76 (s, 3H) 2 54-2.24 (m 2H).
Exanpl e 201 :
N- Cycl opentyl 4- [(38) 3 (rret hyI am no) pyrrol [ d| n- 1



1H), 1.93-1 .73 (m 5H), 1.60-1 .08 (m 6H), 1.26 (d,
J= 6.3 Hz, 3H). Exanple 214: N[(1 R -1
WO ayehsdiaxyl et hyI ] - 4- (4-net hyl pi perazin-1 PCT/US2009/047046
- amine. M5 (ESI): mass calcd. for G
Al D"%‘%&%&%H%z 47 niz found, 303.2 [M+H + 1H NMVR (300
Mz, CD3OD): 7.61 (d, J = 7.5 Hz, 1H), 6.65 (dd, J =
segmeRt ayHa ponanmindagid dlgfigncEpctButaton cheorZpads Hpecifidd) mutdtidObut dh some

sequetz‘]g.e gﬁ”ljﬁ?lgal’[_i'(z)l??#ﬁa';pﬂf:[ %i/:z %ﬁy?r?#:c%éo%@ssg%b@ed XV%B gh%;[s:e)’g%%lt g ﬁus ér;:goine
embodlmﬁﬂs (e, libdary & atnpHizqns 844) conﬁi(ﬁﬂ@ﬂlk&rs&hal do not have any polynucleotlde
sequence ?5 eren?"eg as2 c%g)a['elﬁ t(g %ﬁ])reférg’ncnﬁ/%ttq?l ;t% 1r11£1r0 e%raent %‘hese bridging

olyntﬁ%hﬂif@ I\thckﬂf%l@e ﬂ@asﬂdczate‘dolhm@es ﬁigé’quﬂn({elvh-bﬂmparedlb-lthhlhﬂel(iﬁEO
6. 43, (dd, J =

sequet%h%%s%) %s q_f;)nge%@ (tjd qgéleggblgta? coggplet%g%quglg(;ti% )
[0090& 4%1 %e ap rog) te Gl;__%de . sezg()ne ts, t%&%%cori%ryé%lgﬂréﬁ%m?n}_%é& that can be

used t@asﬁe{nélble{ dt-lddit thvy lopmperdaffdrent Amino acid sequence permutations of the defined

i Qe LSRR SPRE, 10 i P

defined by AinbIbERd ¢30I0c MFzrenccDAGDY B ¢dn bakve tigk, followdidg perirtatidis) A alone, B

alone, gr gé@%ng’hés{ﬂme %{%h:coé{ib%gly%gﬁ%fgftc%n% %Fﬁ%?et%ﬁoér@(t%t,e algz}_rﬁli,no acid

sequerite B&muthtidiBhdving i2ddpendexeBraalrematdifon INB{hitdtion. In some embodiments, the

amphco&? E g&sﬁaﬁ nvpl]b%gﬁgj?%ntgo Ce¥1erate[e§ér§7 amino acid sequence permutation of the

define{l @BRp-a3id (arRinb yllﬂafénm Ygative @l théltetferdncy bdgpstice.dTinrs Xoatht gieen

exampg 81 = Mo'q]q%rary ]%H N%ﬁiel%t%%f@l H(:)gg%“é?a%nsmogac&sze(({%ncerefmutatlons

having/in&pkidentlyHn, A wB6or{ 63 mdtation? oflanHy + B/m@atkds, Sidd the 5izd 4f the

amplicgoié’ w%lgofreﬁo%tg tl% sgzg E‘me sc%%e’htsgt_hé%iqlcm& £ 1?}}'? g@b')bases orlless 1500

bases dr.160-1200 bBey anlesLHPOO Has@dbr (S5, 98HDaseslor 0Ss, 880 bBE) gr 165,900 bases or

s, S A 200 g Gosmy PO BRI 200 Risengson 3P HER2Y iy or 200

bases er 1@y huckiboat2-09 | dr a@feivrie abdnt §ESIs)s: in hagth. Gahadly, feagth of the amplicons is

from i) '§'§ %@31:%907 63 asn%la)u 210 @2%&6% a%%*t'é’b% fagg0 ?8%'2/'35 (5200400 to

600 bagesé‘rwitlz aboﬁt ﬁ)OIHZses dHpss aus@ill léltgth diven tRe dffiizncy bFfpglymerases used in
4. 00 2..76 2.53-2.4 m 1H), .
amphfg;.a%@ rﬁa gns( ﬂ%l Qf‘%émbﬁdlffn ,bt e %mFBl%gng arezabﬁlit 4%9, {)asg?_ﬂngsi 1n7]§ngth.
, e.2 19:. Adamant an-
[0091 ;Fne[r%?y( tj{le Ia?EP tl(& rBaé:ltlg&?aﬁ uge arvl eyzqusg][ ﬁ;?r %olwﬁrase mediated
extensﬁiﬂlrmnoﬂkl,ﬁ‘suélﬁﬂ Tag poES:Srasa Plicholyin@ias PO Nehera3e ﬁ“ﬂ%lyﬁ’dei'ase rTth

polymf,rase, ?h Q(?lyr.n%ra J}Anla%ﬂlym%r%%l_lei NaP engw_fragmﬁnt%g(@zqgs E?{ amplifying a
polymitkptidetsedibertt dsinglpotynzerdse klaain &lad)tl,on dan30Héw dtafliafdgonditihns known in the

art. S%efsz g Te%mﬁ)cr)io(k[pé a1615%01 %I_o?e%grlgliglor%g% A%ﬁé%ﬁ%%’é\d%&%ﬂ 3r%'E%l Cold Spring

HarboAD#bisEndra Rreds, NY and Ausubel et al., 1989, Current Protocols in Molecular Biology,

e SRR Sl B LA B g i
incorpbi3@hereidd r&2rendez f ound, 341 .3 [M+H +. 1H NWR (300
Mz, CD3OD): 7.61 (d, J = 7.5 Hz, 1H), 6.41 (dd, J

[0092F &1 sbrkelzmbddimerkt, amplibicatibn &kaltamplican ¢in be tiriedldd) in separate

re actio%{s,éée}%}zglgni&q%inga% ’neeg :t(glisg(_)l%t_se Z?Béz %_\%Ig’(lic %@_ysr% d\%? ’gr%n% Ei%(’)th%x @ﬂlplicon.
However,8Re {nblfificakion rékdtidng fordwo bizmor6 bhplichny &in (b8 carfibd) edckB@hee reaction
221 : N{[ (1S, 2S,5S)-6, 6-Di nethyl bicyclo[3.1
. 1] hept - 2-yl ] et hyl } - 4-
(4- et hyl pi perazi n-1-yl) pyrjdi n-2-am ne. M5 (ESI):

I
mass cal cd. for C20H32N4, 328.5 m z found, 329.3 [ MtH|
+. 1H NWMR (300 MHz, CD30D): 7.59 (d, J = 7.2 Hz, 1H),
6.64 (dd, J = 2.1 Hz, 7.5 Hz, 1H), 5.74 (d, J = 2.1

Hz, 1H), 4.27 (d, J = 14 Hz, 2H), 3.64 (d, J = 12

~1 N ~ A 7 11 - A A L "~ NN

Ed



yl }am no) propan-1-ol. M5 (ESI): mass calcd. for G
3H22NAO, 250.35 nmfz found, 251 .2 [M+H +. 1H NMR (300
WORWINIEBZOD) : 7.47 (d, J = 7.5 Hz, 1H), 6.27 (BCT/US2009/047046

Atty DOQ%().%_OI , 5.70 (br, 1H), 3.94-3.21 (m 10H), 2.72
Dorg e '48-2.43 (m 1H), 2.27-2.23 (m 1H), 1.81-1
.73 (m 2H). Exanpl e 235:
and th\p1OyatsOprlapy buo«ﬁ-a@ bﬁ&etr@plﬁmisrw kAo ypytyt dh ahaenibodiments, the

-yl ridi.n [).., mass calcd. for Ci
produ(éﬁv_&t]dﬁ%a’mp%ijﬁatlgg re n,ftlonfcan Q/Et’re(agggglfél me_ﬁcom{)m%ﬁnmﬁx?%&ases and
phosplMtizes tCRBODY rembibize fropersland frée budhotiddid.g., GanBdnaficitlof ekomuclease 1

=.2.1 Hz, 1H), 5.76 (d, J = 1.5 Hz, 1H),
a“dal?lﬁ%%s%lﬁtaf% 4H), 2. o 2 a1 (En oH), 2.30-2. 21H)(m

[0093}2‘ ?é genera?e the p()qynugmtlc?el_elzléod%g%?e_ p%ly%%ptl(dmwit% I_Re' deE%(ead%ir?o acid
sequer¥e p&ymitadipe Atsytl offeplydons Khving complbiyibrpirp evalapping reyioh{iy kdletited and

assemgl_?(i_rkg% (ﬁ)lngltlf)l%ﬁlﬁaé perﬁlytghega?%%ﬂ}_]lcg? loP tﬂe iﬁlﬂ{ﬁwnta%%ve%&p’mg regions to

each ofHEB QL) exampl] thedmplcors danbe HZnatlﬂ:d:tl) and@heﬁﬁll(ﬁwbd td amnedl.td fdrn,a

complex’_%fz'mm?conﬁ ;_lbat toge% elactogie ‘@g pblg@epﬁ&e Wlﬂ"ﬁ deﬁ%?&%@%ﬁ) g(gd %e%%len‘(]:e
permu2Pn hading2né di mdre f the 2mhip ,acid IrBs1du2 dﬁl@re(l&s rSdtve t2a @Rerddcd sequence.

Gener%@a%%%lﬂ}é gffa((:)h set 0f6 amp&g(])ns C%|1_19 Be ca é out separatél%uc% |_Rat the

polynd‘d-}eBﬁdIt‘Zdylbed%g[ dn3 Snind-aidBtduyhca peimay et tsatdddi distlngylshqiffdntlanother
polynur?}eftl(ii e&ﬁ%??n%&TeTt mo a_glsd s %eme%%o I_s%%%%& (@1}21&1%59 the

assemHly cékbe(darried putlithddr@sdbB: 10dakioss, on2Hhbstr8te 22¢. (&, arthi)) such/th®S plurality

of pol ?1&‘718(:)1’[.@%& et%ﬂillr}é %plgéliérg)]f dgtjl_r?:ed %Igljrlg gﬁlg g%g&]ncgggrg)gl:[ag%%sd%% generated
simultoddpysly?2. 60 (s, 3H), 2.40-2.20 (m 2H). Exanple 238:

N- (2- Met hoxyet hyl ) -4-[(3S)-3-(net hyl am no) pyrrolidin-1
[0094} Irydolneembodimerts, agseiBlics WVim §epDpaiedRaGsha aluttiple G.ar2 G more)

ampll({jépl_gazrel\|4 683;:@%?&:% fgrﬁgggaéﬁffgggglw%g %tl\{ﬁ_%( }_(qu,g fggr:ll %Ng/g Er reaction
will coftain Haixtute & pdlyhudizotidddHontamiIHiffdent permuhtidnstdt the debined amino acid

sequetg:'ﬁgl%fege:n%%. E‘El]s rr%);]%r’e c% l%%:_l%ngg 3@% a%@% é%rl_b:g ﬁgq%irgq’ﬁn}i before or
after edcoddd polydRpt{ddd art kfsayddxanpl e 239:

N- ( 2- Met hoxyet hyl ) - 4- (4- net hyl pi perazi n-1
[0095] Yho Rydneh - admpHcdk & reNRateERing a Wﬁerﬁ‘s@h&@nthﬁ@k t@ polynucleotlde
encod %I})Mdoﬁ@%?ig 0 gtglgistf &I]i gogr{]e?em})% Hqgﬁts Eq_])ea@tlen Selnjd tld)as caR Use ge same
conditibnSartdgpolydnetasd. udeddor thd bhplifeadéh eabtion ’HlelesEmbll?ed athplicondacBas

pnmer% Pﬂch%ﬁéﬁ%é Z%d oér%ﬁg}&z?%es%%u lﬂ:]ate%) t e’assgrhl?lgd Srfc’lf)licons.
General(y{ #rthd plcaling gi@l; blj/rhc’:lmhﬁﬁa)nﬁééﬂ foQringbk Bma,mg ydqhmcég tHatMadk the

a 0) pra (.E
ponddch A RS Sarefin o G S e et R
polym(cft@@dd\ﬂrﬁduc@%@}mg SutaQdifichal amptifi Zatﬁmh‘éa.ctldﬂsl) In ©m3 émbbdiments,

these fgan@gg ?gmerﬁ Pﬂn 1n%)r@at% §00@p|§0n s%ug%ce%é% gﬁsmlo ﬁq%ymes t(!_%ase cloning
of the &yndfesiZedPpdlyhnielcotidt produc? thtd Slasnltd) or vEX&ERLEL 23 4dpression vectors.
2- Met hyl - 1-{[ 4- (4- et hyl pi perazin-1-yl)pyridi n- 2-
[0096Y I1] R RObHIIMBRE) -tl?e-f&hkm ith&Stan: ha u&@és&ﬁa‘t aIﬂdW for direct in vitro
G 4H24NA4Q, 4. 37 nd, 265. [M+
expreselg@Bsnm_&cou gﬁ)scnpfloggrale tlog systeips éorl_q?fnt eﬂq)of tI@ pﬂen@ Blioduct
witho thehe&d R tfanktbrmakich int®a Bt (i$anido) Hertte 36mé Bankdngpribfbrddan
2H), 3.72-3.48 (m 6H), 3.30-3.20 (m 2H), 3.03 (s,
3H), 1.34 (s, 6H). Exanple 242: 2-Methyl -
-({4-[(3S)-3-(net hyl am no) pyrrol idin-1 -yl]pyridin-2-
yl } am no) propan- 2-ol . M5 (Ed3_ mass cal cd. for
G 4H24NAO, 264.37 mz foun 265 3 [MH +. 1H NMWR
(300 MHz, CD3OD): 7.59 (d, J = 7.5 Hz, 1H), 6.36 (d, J
= 7.5 Hz, 1H), 5.87 (s, 1H), 4.06-3.63 (m 5H), 3.27
(s, 2H), 2.83 (s, 3H), 2.61-2.51 (m 1H), 2.40-2.31

A ~ N ~1 N p—



concentrated. The residue was purified by col um
chr omat ogr aphy (0-20% Et QAc- petrol um et her gradi ent
we@bawiisaspe t o afford the desired product ( 1Ag, P@BUE2009647046

VR Mz, CDCI3) @ 7.88 (d, J =5.4 Hz, 1H), 6.70
A“YDE"XE\ %§p(9 4 Hz, 1H), 6.54 (s, 1H), 4.60 (br s, 1H),

3.26-3.19 (m 2H) 1.63-1 .56 (m 2H), 1.46-1 .39 (m
incorp2italle, codtr® 6ecﬁltncetho zontro2 thelzxprddsion of Ry pd)lglbdpﬂ&inﬂoyling region.
Ampli%i(-:aﬁ‘.iéfl éeggtt U?S%%]S% %h(%l:ggm%e %1? %/ a% )yhl dﬂ( hefoxgrzﬁ;cla%quences % the
polypdpd&Beuging 2¢giml of int¢rB.- t er t - but yl

pyrrolidin-3-ylcarbamate (410ng, 2.2mmol) in anhydrous
[0097¢ iIDSX)ﬁIé embdditbnty, thwgsuralitg etlanRd@ dadd diffdre (20 B lcadd 2 2 Bigonle) ,

embod? ﬂﬁtpj)lg{lq(d' 2in A %‘%ﬁ%ﬁﬁ% Elgg’s?'i cl )é;gn}( gf;gﬁ&u, 12,13, 14,

15, or ﬁmmIA)ccmﬂﬁlgly tht mﬁﬁm ef &fiaéd akgetde diift@crcesdah tanp@from 2 to 45, or

more T ROURD of PRl e mibl ot oot S b ifhee s iven

by the dsrgatai it/ (k! ayiet, whag niggla adertohnch#mmeallyohxcleﬁvmaaudida and k is the
S filtered and concentr resi que was

oo g 8 A A GIRAT Gk ARV DB 006 N pfiments h

size oighﬁdnlﬂmbn Bt raudy ] @ﬂéxahlple&‘a‘)lf axhiglidine oY antieo pridasidie differences is a

>7O i
hbrary %ﬁe co IB%)?? 16317?]% p]ﬁfelfl’l g(])ng]o [ﬁng é:ﬁllgg(ﬁlalgnts &elfazg of the library is
at leasp5 @du(& 9 de Hii, oed camoreali i@t ainplécohsd/ adr exanlyCOHr @ @ Rikalityastd ariants

compripyng 3 5B % Qletesn ARubiont Bhine ik R FUSE broximatety

such tiia®@ ﬁip&f thdnUlr @n bo incRi@edpes prinkéreask @itiling Narivds withn o @efincd ideftkrences

r duced pr re and rifie
uses ult R o oA G- BRB RS AT Pibing = Shareily O R s are
desired it@pg df thd plutidy of 3O dvkigvigLBERYNI: differ&fed ehuckllarzer/litvarkdz of

amplic%;zg dan%:e %%:d% ’ccd_%('l_ibfglgér? §ozn|_zé eén]bg%fnteﬁﬁs,z[gi&bsrh@]ég%ryglﬁzﬁgsgc(aﬁ]%mpnse is
at leas2§))10, 22, BD4Q,. B375, M0, dHhore AifBlenRadflicomy, 1H), 1.73- 1.64

(m 2H), 1.56-1 .46 (m 2H), 1.02 (t, J = 7.5 Hz, 3H);
[0100L Onbﬁhe HﬁrZry—ef 23Pplicdnd Myklbeet syittiRsized) aBZpdrclediide Gacod D@ Uaspecified

. 97% (254nm, tR = 4.84 nin. .The. conppounds i
aminogs g o8 SRS G sl 56 b a8 iy QOB be made
using fetlifagsof ailﬁphdza)gg usa /Zgrﬁe érﬂlﬁﬁl&ndﬂle;sﬂaé inethdd bhgemxaniy 2 polynucleotide
254. Exa e : amant.a
encod1_n§ p H%El?ﬂes%get W_thg a%pwlacgls%png with pne Ol ryorﬁg?f nail fliffsrences in amino
acid reyid]lesalﬁbcﬁﬁparefd%a (dESbce pompptidadeqebned @h cGdpriseldizNEps of: (a)
0 oun 341
asseméﬂ%&ﬁ?t ?mglécotlﬂﬁlavglg_cor?pémk&tary f'\iﬁrlap%m%% %tregjonszwlzfreHQe
assemBledseHzs andpy ons Dodprise d poImaledtide ddguendd-fncodingdr dni2ac{dBequence

with oéef_%r’-}n(%rg ’ge%:?% 'f%nq}fg géd ?eg%lile glftgrz&(%sa’,g&(’)z&_%a’?edﬁ& ’gl)ér‘reéé_t‘gl”lce %%Z%\%tlce, where

the ampHgonb ik sclbot@ipdnea B&Gry of amplicons having members encoding a plurality of amino

| | h l.o[ 3
acid d&'feﬁﬁgéeg,ra?lg?b)s)é?pqe %ﬁe] SBV{f(a Rb]ﬁgl 8%ﬁrlﬁ§’)§l?%\%%@ﬁ@¥r r 0 O%rgénts to
synthegia¢ thel polfymicleGlideSHiz8&dst. 300. 45 mf z found, 301 .3 [ MtH]
+. 1H NWMR (300 MHz, CD3OD): 7.56 (d, J = 7.5 Hz, 1H),

[01016 I3son{e@ehbodiment?, .te drizplicdhn [Eoray can]li‘d)usecﬁto E8neldts polynuclgotikies encoding

Hz, 1H), . 55-4. 45 (
any pe,\})st_n%ig,tlo(n]ﬂf aﬁ;‘fr}ed gluiaglty( %]’ deéllgd agnrg) al(_:réi dlfﬁ«?'_ﬁng:eszth& ?eﬂlog §01(1]i1ﬁ151ng (a)
generalill} perdudfiond .0 Bmiponacid FquenteBdiffdring@ébn( diefebdr)e ading Bcid seqléhce

m 5H).. anpl.e 257.. . : . .
based §I} # ?@g&?’é’%% L) ar'd FS%;MHB fhéie@’ngﬁs B Wpﬁi{ﬂd _‘[(5? ieference amino acid
sequertdl,-(¥) detebidg2rdefiBddniify RpYdedurytrdicAndateuniaf@ ddMPmiHhS 9 corresponding

mass calcd. for G 5H24N4, 260.39 mz found, 261 .2

[ MtH +. 1H NWR (300 MHz, CD3OD): 7.57 (d, J = 7.5 Hz,
1H), 6.39 (d, J =7.2 Hz, YA, 5.81 (s, 1H), 4.51-4.48
(m 1H), 4.02-3.76 (m 3H), 3.53-3.39 (m 4H), 3.12
(d, J =6.9 Hz, 2H), 2.39-2.35 (m 1H), 2.14-1 .93 (m
2H), 1.04 (d, J = 6.6 Hz, 6H). Exanple 258:
4-1(3S)-3-Am nopyrrolidin-1

o ~ e A AN 7 e~ \



Hz, 1H), 5.80 (d, J = 2.4 Hz, 1H), 4.55-4.46 (m 1H),
3.97-3.74 (m 3H), 3.51- 3.36 (m 5H), 2.40-2.33 (m
WA k§09/12330-2.00 (m 1H), 1.89-1 .69 (m 5H), 1P@TUSIIDRT046

. 22(d J= 6.3 Hz, 3H). Exanple 272:
A“YDA"I}“?%%“% Ami nopyrrolidin-1-yl]-N-[(1S,5R)-2, 6, 6-

t hmet hyl bi cycl o[ 3.1 . 1] hept - 3-yl ] pyri di n-2-am ne. M5
polyncEStiJe seqpess: taaddad.a réfelrenda se(ﬁjcﬁc&l\%) se&tﬁnéﬁseﬂéﬂovﬁ@ppﬁig

polymgil'egﬁ(gz_?ziiagﬂts elgzoéllél N\/ﬁe ne(a d aping alb-fzd sec&]%ljc)e pgma}xgaglegls Wfﬁ)e at least each

overlagpidg lBwbRot{dnfragint e@.oding 2n 710in6 AYid differenék id Froflarplwality of

polym%%oﬁdeiﬁ‘a%%_eﬁt? El&fédi(l%nﬁyfffﬁj%f 1911%;&7% émtﬁné a(:{qure:sf'(g)e gifél%e%geéi(_ﬁlherein the
pluraliy. @ FragsentSkds meEbbanﬂ'plhfﬁcﬁﬂt?oo assemble polynucleotides encoding at least two
) 1- 4L(!(1&%Se) rro(l ],

dlfferent no S ﬂueélc Pe}rmu 55 assen%q,]mg the set of p%lynqcleotﬂ% fragments
havmg(EBip)emenaS&)Veﬂdppﬁhg aﬂjacrenﬁlenghﬂZ 2’11\14(@, relﬂﬁc@m@&hmez offastemd]ed

ropan
overlalj_q_blg, fr@n{fw }(E%?yntsh’e51%75;};;/fQ p()(}}%g]gle '\{%_Aze e&%&%g éheé%lypg]g’[zdi HE or(egdhf&sued

amino (asid sdgupnce Per@BraBiod, Gho staps bHD) tofie)]caﬁbc( fepeaddd) , 2. 29-2. 15
(m 2H), 1.14 (s, 6H). Exanmple 274:
[UIOZFA[n(eSRl)plﬁ’y/ﬁf’ﬁcm ot rgedratiili the hmplicons for “n” number of variants is shown in

2-
FIG. 1, ]tlél\i-hglﬁtz{&%g%lggyné ghenrgr%cefasgaﬁlﬁnseg/gi) 1m§0%1m ﬁf&e_'genci ,s_i:quence and
a list ofllivictafi3Chsdvtiate d @B GLd)sequénd@(bl dr,eatﬂlg% liZt o?f pHZnutallbhs babedd the list of

g5 sTeshi e Pl oot sy Shighie g

identif$idy ,ovéklaﬁlﬁﬂg.polﬁ&c](emde%melﬁ(ﬂm a e1b1217350f amphcons (e g as prepared in

FIG. g\l- Sé %e;t:flp‘?qg?l}g t ezn g‘h%h%%igva@s(a@gr@}lp %\g@)m nio \)a s 1|s efs t&fm the total

numbdb biPddMed A6 MtS Keitetazing aenRda) t2@l. . 2 [ MiH| + 1H NVR (300
MHz, DMSO-d 6) : 12.39 (br, s, 1H), 10.08 (br, s, 2H),
[01037 FOffidiént sﬁmthellh'%f thd at@flicén ﬁﬁraﬁm ap];h&pmat@lylieﬁgl(ed ,ohg]onuclﬁotﬁe
. Hz, ‘%P s 4. 80 %4
primerg %e’us 1 gn %mli e?ﬂn rgggdlon ZIn 5 b‘%}lﬂentsthi H‘le 06@f g?ﬂe atlng a
libraryldflpoverlappifig pdlyridsélettive fﬁg‘l)lentEéfaaWpinﬁrls%7@) generating a plurality of

permufaﬁ[)r% 0§glmnﬁ élCldE,%P%r rg‘ioélf %%Stiong%‘}eéﬁeng? 3 Ql%g l et h{m:) BXsed ona

plurali8F.d38nddlamirfocididdesid8 JifRrdnbds Hionrra refdrtndiVirnin 3 &€d Mddence, and for

DVSO- d . 12.35 , ,..8.55 (br g, , . 1.80 (s,
each piliq}u’tan?r_l g%de(t?ﬂnmi%a} éo?yngéie_g;ldﬁ ﬁeqtlFﬁcg g%o’am% ag)gmcla)’ acgi sgqugn(‘d: based
on a rdfrencd bblymﬁzleﬁﬁde( sSquehdd), (i) 4cadiding a A8lyhutleotldd) sequén&Ban(] identifying a

chang iy 3 i SRR BB P BT B 5 by Pgpcs apd opionally
deterntifling/thp pNxin{ityaift abyt d?zﬂrg& H-oysmadiedidy kegpatiael Eﬂﬁ;)&n% ﬁthﬁg aivo acid
. or G 6H24N40,..288. 4 0 , .
remduégg %nqiel\m_ane agllnolaﬁdrﬁwel(x(f?é)ﬁnﬁ_ﬁlongw C%Ee?tmg_ aéérv&(aaéj (ﬂ}gog_ucleotlde
primer/habinkla seqhblce eficodihg (Hddminb aeidifferéitce, and bpthdaallylin)ludifg @5 next

changé%ipogfglf%%)ﬁgez&l_c%%ben%%n tl:fﬁ?fglz §04 5 i)(’lg']ﬁ % E%o’xi_xl_]'f'_eb'tg t40 -éﬁ%%%;fg nlg 3

polym(clébtl(&H):queihcefj @v)Lscafding m)olﬁfc&l.eotﬁé aeguk®e 2r081 the location of the forward

primer b} R P BRY RO By st it o e
polymff&sﬁdeg: aidCsé].ectfngra r&lersd iRddNdcle 20 pﬁﬁeﬂ'ﬁ)ﬂarﬁmllﬂﬁﬁig EéyinucRotide

fragm ll_tql éheg ?H{}IMES&_QE?U%'—IZ ercuixg e7 T%‘grse(fgm%ﬁi he@&lééﬂﬁée that
optlonﬂ.ll}Eenbﬁdes thkeDnext4hfi@e (nrﬁrmﬂd'ﬁc;d 1451du6511ﬁmnc&,|'®'). reiferfBrg tepd(ii) to (iv)

for eac%lm\l%ingﬁ 11&1%)?)(11}}?16&14? seqilelézﬁ elicodlgé ala %'%mg %19 ref%?%gﬁifgr% uEl?,H all
, 1.37-1 .31 (m 2H). Exanple 279:
1 ({4-[(3R) - 3AmnopyrroI|d|n 1

-yl ] pyridin-2-yl}am no)-2- _%t hyl propan-2-ol. M5

ESI): mass calcd. for G 3H22N4O, 250.35 m z found,
51 .2 [M+tH +. 1H NMR (300 MHz, CD30D): 7.62 (d, J =
2 Hz, 1H), 6.39 (d, J = 7.2 Hz, 1H),5.90 (s, 1H)),
19 (m 1H), 389(m 1H) 373365(m 3H) 3.29
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b] pyrrol -5(1 H)-yl]pyridin-2-amne. M5 (ESI): nmass
calcd. for G 6H26N4, 274.41 mz found, 275.2 [ M+H +.
wakoobivR36x800 MHz, CD30D): 7.57 (d, J = 7.5 Hz, PAFAYS2009/047046
.38 = 2.4 Hz, 7.5 Hz, 1H), 5.90 (d, J = 2.4
A“Y'D"Ei*’zt,%""f(r—‘fgg‘ﬁojsl 4.48 (m 1H), 4.00-3.75 (m 3H), 3.52-
3.3 (m 4H), 3.1 1 (s, 2H), 2.40-2.34 (m 1H),
chang&. 1ﬂ.ﬁel£mﬂféoiﬁ(m seduieiice ate 33 efiton olik)nuclextaiptime@94d ends of the

o) azetidin
polynucleh3 de'\i_ecélf %ehl%rea{}l %]’hafllﬁ ;% )a} f%/lnﬁ w1a rreiacf;]h(;)set (ﬁéor(vélgl 'c)nd reveIss
ohgonﬁtﬂé(mde pifiaers @ geddd2 Nk hb%}ZofBﬁ'eﬂMppmg Gmphhons?%n% nhbiels etrcoding

the amcrbo acl 1f(fe£?_1bces|v§lz g)gsefn%glcne%ﬁﬂyhenfcagﬁlglg oﬁtﬁe ?ﬁfn’%ﬁj)tlcs)eée%nce

encoulﬁtek,s th]: e;;d 6f tBe ptiynutledtide Sldm@ing $r1miﬂsl):an . B3] iileombisatioAM)ith the
1nterna[_|gr1m5rl§|)to co?{p? ¢ t?k%éngﬂilon ?;ifhe anilp(h 2.87 (t, J =17.2

[01045\;4'&1%651:1[? %&ﬁpoggs% %s?.llgcti[nﬁ/gl(e%egtgp r;la?% % grfedf:rlaxgelrsfg Spimggs is illustrated
in FIB HlQFNG 5286 pB6esprioz sdlatinglthe 3BgonAclfdwtibtprimerd EbriyvRe(. 3O)Relecting a

O.d6
varian ay gml(nB Iac1d gec?uirﬁf penglugaé;g% and génerag%%lts'_fé)rreﬁ)&sélh%pdiglugpe%fe
sequel{cﬁbaSEJHD)n a lef2éhcd sehSer(céﬂ(b)Z:h’Batm@a fordar{ dligahucte Bidd piiner fdd) fragment
with aglrg gluz zlon %ﬂ)sc‘:ang?g gt}ljéz(sgqllf% from the %'r_bt fnutafloznlto %heln%xt(nmltatlz)gl)or to the

end of/%h@tﬂmirall’méhtﬂyg feder§c3aiRo R Rt dcpeixah fod fie-npytmiuddtioh 3 d¥and]ifxhe next

muta s Seprirpi e e i i 554 wiRadT S 9T Fihped

oligoniktte NNRp1iBED(eMditeraGid3€Ap} (b) To @Huritil endd ofpdlyRicldatide Madiant n is reached.
6.32 (d, J = 7.5 Hz, 1H), 5.83 (s, 1H), 4.44 (t, J =

[01056 AG nbigd abld,,in Son@leniboBitheidwhddclthe pdlyhbeleodidd Bas(bBtn s3prated out into
overla@pl%se§@ent%&#%ne%b%s62 O 2 gné&g/ﬁﬁF ggnﬁgr? tl]fe fogwrvard ar'fc? reverse

primer na3 hiWaiohydogisied ﬁl)Jﬁ:ii&ﬁSl @nﬂ cdntext in which this may occur is if the

e B St B AT PR
ofa ne{erdIﬂefﬁblenﬂéjnﬂiBﬁ ((ﬁﬁ @mion, SGEBER)not 81 (hesdgthentd havedlefddd changes in

polyn%t%)ﬁde?se%néet 'In ﬁomc eénbgdi%hts,iig%fepasﬁnggheg (gfgoéylcgot;(?eg b:ngd on the
method bove GhélBarch of the seqbienBe &4a,be linited &. afhrt{cSlar §idd) 1, Por@LanfySe by about

2H) . 4.4 br, s, 2H), 4.25-4 21 . 2. 069 (.S, . .
1200 l@@ﬁ@ in ﬁpa(#ﬁ ff(érrs%%:ng g?%vegsﬁ})r}]@grm Htg{{;}n?(}r%ﬁ’:?oélf)wl_% the(lﬁentlﬁcatlon ofa

forwardypkihreNbdst ot Soqueyiet diffdrpiRyrd sdawis irade indft Bethe other direction of the

polyn%legﬁé—_;ﬁ*i s‘éau::egcliegégg ¥ o %at | %%Mldescﬁl%gn%ﬁ%gthg ext W‘Wﬁﬁ“}n If]th% 6lstance
exceedy¥lthe sof hrmh QSsEgﬁﬁHnyihaﬁdonhit eﬂdoﬁh@aswaﬁy etafi@d cirtbercgdated Xo brindge two

nt wa under reduc r.essure .
seemefs ottt o® Gupt Eo R PRY § P S GPHSThBF FOiG Sl e poin
of the @t maetied W th di cl oromat hene (50 m _* 3). The organic

| ayer was washed with brine, dried over Na SO4,
[0106¢ W3 poc@hele itk cgigvlﬁlctebﬁde%ﬁiﬁﬁs pifetalete o(r lih Bts (E’gﬂ; forv¥Pbnd reverse

oisongilFH v DO o PR  DOBE: WEREd PRl s or

automWidnRAn @GR/ \Miltga{ucteﬂti@i prignetsie tRa@disibld sibgratd3 3Ho. deddribed

herem%lg/gr %Q%W%aql%%c@& zi%g%fgﬁd&(? Synt eg_ige; anly_l%i)%g:es (ﬂj aIanl:icons fora
defined plufali§r diagit ook ARG N -L4keW1s)ept}dE a@plicdhgin &eﬁh@ﬁsﬁﬂmarates,

To.a stirred sol ution of rlchloro 00
also dei.?@r}beg %%TWF jlmgllﬁ;an Ejir"p(l%&atl biacﬁfzss§ to Igetmraéeb ﬁ(}i@ugll%tot dg uelice
encod@ e desikde snipRhcill sdquedor pythupyion lﬁdsd:djérflhédefiﬁl:@@ﬁﬁﬁw €mino acid

(508nmy, 5.5 mml) at anbient tenperature. The sol vent

was renmoved and the residue was purified by colum

chromat ogr aphy (petrol eum ejfier/ethyl acetate =2/1 ,

viv) to afford the title desired product (500ngy, 55%.

1H NWVR (300 MHz, CDCI3) : 8.42 (s, 1H), 5.06 (br s,

1H), 4.36 (br s, 1H), 4.05-3.99 (m 1H), 3.90-3.66 (m

3H), 2 28 23 (n1 1H), 2 09 2 07 (m 1FD 1.48 (s,

NN oA . a



4.04-4.03 (m 2H), 3.81-3.79 (m 2H), 3.53-3.49 (m
2H), 3.43-3.41 (m 2H), 3.20 (s, 2H), 2.30-2.28 (m
WQ@Rk09/132306 (s, 9H). Exanpl e 308: PCT/US2009/047046
2. 1] hept-2-yl-5-(1
Al DOCki%%%%%g(% 1-yl ) pyhdazi n-3- anine. M5 (ESI): nass
calcd. for G 6H25N5, 287.41 mz found, 288.2 [ M+H] +.
residud HffdivR c§.38Bubighiate of IOBDRYpipoB @B Bhe(aSray dd)be coOmB@ e sf, ordar)c, polymers

such a%?ﬁqyséel%gpé%%% pogrpgo’%y]fneg golﬁﬁ%oe%hméng,%o?yeq}ylggemg r%%

polyacfytamilitfjas wll @0eolpolytiZer( and gy thedeob 9A tolid3dp{omcan also be inorganic,

s a2y R By rpre sty 609 RSBV Sl POTtis st sl

platima. - Tlﬁ(cﬂmf&@ufeyllojl pYd dutlstzitervad bam theforrV/Bf lﬂeEﬁl, }phelma?psrtlchk @chnules, a
f a

gel, a T%%lbram a S%&:)%ur?ages calra;{)e( %lanaj subsianﬂgthlinﬂ_:f?g nOél ;Ba}m]( # I d

suppowds can Be frorbizs, or hbd)-pordusS Brddad Baverwellihd or i3n9@elBndchataneristidy., A solid

suppo% ﬁ@l?ﬁe%ogtzigu%e@é% gh(ei_l)gr?rm%_é ]\'Veﬁ %%{6%5?%16 g)'r}(_?,trl]’ler E%Jfaﬁfleéxvca%?fssf, ggature, or

locatichl @ plurahty of supports can be configured on an array at Varlous 10cat1ons addressable for

roboth_ble%ve ]of rea% g;% rr?ygiRgg%lOﬁl éner%gsr or%é? §nos %ngs gré % a Oe e %&h?r&mts the

substrd@e #23Nbon herhber3 Comherciably Iada,llalil6 ZeaBtidnMesspls tontditdatNBARt one reaction

chamb(jr?,’ g%f%%%a%%a 96 402%&%4} %ag(g%h ffrgr%mbféj %n}%@g@lg%aﬁrﬁe?c%gn %ﬂ’ber is
one of3he3B-Bicdiite wpllsAhlp 96 Fel i@otB&r plag. 1H), 2.14-2.09 (m

1H), 1.73-1 .63 (m 2H), 1.51-1 .44 (m 2H), 1.00 (t,
[0107) thoﬁleE:IﬂHZdlmBﬂIﬂ} a rebosiopysenBantihh associated computer system capable of

sampliy b SR RS BB P e SR B8P St M Rl ttmber.

Reageht@ f(E)pal?’ﬁlleﬁseZIEédlathﬁmﬁlﬁﬁbz)ﬁon nasdsodldeliverddas edch s& P AdNders in the
nd, 261

reactl %%jer rt]g}l%‘ggé) %Jyamipjement?h%n % E%?pgﬁcaégl%glq/f?&g:s?’u%g asi/ljr_l[zlai agtomated

thermdd¥¢ler). Ehid al®wsiAormbtifn ofGn @&hésdable]substﬂate&ohiﬁmmk Kk fined.afPlicons based

on ove%%]?pil:*;g szegl%trés %jpo%g’fle‘%dﬁﬁfq enfe Tlterﬁgb %ﬁ)sys’tefl % clioos%%l

approp(riate s2tHf ,amﬂihcﬁ)ﬁs ba];e(ﬁ(& thenlesééd) pem’iutﬂtﬂml)f the amﬁmil acidlpqueideethe
. 1
nanki R et R B 28 PR o SR Su el Gty for e

assemlbdy angodrep 12D Bion kxvatiqal. e%r&{kﬂlhplary robotic system is provided in FIG. 6. The

roboiEM R FIGT s REREI el e 1Nt St fygpafPimpicon

for ampbficaGbn, GGGy in28adrwAild and zevesel Ihigonﬁ(&&tlaes[fbﬂ'l-th& setected raivERt (i.c.,

amplic&%)g (s)tﬁrl\{!{éz (H%a’qr[?%%?%n:oz %E éleg)}ig%fuffr%ﬁ)ti:dg%en}li%%%%l}@e BBgGO(nﬁﬁ(;)leéﬁfs’ (e.g., 96

well nZcrbtdkerhlBd), 4naplatidy thelidOm2le@iict on a Bid) addRs@Bke QuiBRat€ M) storing data

. 9H) . EX l 3: 3-({5-[(3R)-3-Am lidin-1
1nform_a§$r1 (bn ysl@tg%1zre?g %aﬁnf%t #%OB’%&%B {3?} array, %ﬁrc]lg g,[o%gér)ul?lg%‘%ig%‘used, etc) to

list of a@ij@draginonts, GniHp AANSBe 0RgAndotide 2n & sasoudt] ad2®aRle fidstrit;.(d)

deternil:l:ilﬁlgf\l MgRr nﬁrﬁlg)e? g%%pﬂe’%:s)g%éd a%a%é t§eb Bfabfﬁﬁlﬁb%ggfiﬁg%‘%gi‘(eﬁ?}{ed for

assemBlid)and A?elﬁﬁnﬁﬁg &dps ((mto (dylpntil 211 28grhdits hase bébhl)selecledS&) plaginglthe

asseml?le? %%;1? F%Oaa!lz_?hﬁd E&‘@ ?%%bﬁ% Sﬁ% %T&}eoﬁrgf{glie?at stewén )(tﬁéﬁl))untll n%l dgsued
varianGabactheed ganeil@retl 19NSO, 237. 31 nfz found, 238.2 [ MtH| +.

1H NWVR (300 MHz, CD3OD): 8.37 (s, 1H), 6.42 (br, s,
[01081 Hh sonde @bodlmtientsSthe fteBent EsdBBufetalso Pprovides hbrhdies o pflynucleotide

3.47-3. 47, 6 .89 (t,.J = 6.3 Hz, 2H). Ex le .
fragm i s ebB RO PO ing sy Aol GRS amino

M5 (ESI): mass calcd. for Cl1 1H17N5, 219.29 m z found,

220.1 [M+tH +. 1H NWR (300 MHz, CD30D): 8.38 (s, 1H),

6.37 (s, 1H), 3.87-3.85 (myAH), 3.37- 3.36 (m 4H),

2.62-2.60 (br, s, 1H), 0.97-0.91 (m 2H), 0.65 (br, s,

2H). Exanple 3 16: N-(Cycl opentyl nmethyl)-5-(1

, 4-di azepan-1 -yl )pyhdazi n-3-am ne. M5 (ESI): nass

calcd. for CI 5H25N5 275. 4 n12 found 276 3 [I\/H—|] +.

AT I RIR B~ /7 /SIS R NN NN\ ~ NS




2H), 4.35-4.23 (m 3H), 3.48-3.46 (m 1H), 2.36 (s,
3H), 2.28-2.27 (m 2H), 1.94-1 .87 (m 1H), 1.63-1 .17
W@ :09/15833EXanpl e 332: PCT/US2009/047046

N yl-5-[3- (et hyl am no) azetidin-1
Any'D-k)}ﬁ/%%/(?(ﬁg\ggm n-3- anine. M5 (ESI): mass calcd. for G

3H2i N5, 247.35 niz found, 248.2 [MrH +. 1H NWMR (300
acid sdybimce GHRCH) 10n57 I t&n(ekembodimeﬂlhj)the Burdlity (Obpqurﬁlpledﬂtbw canpiiSes:

polynL%Pegf?de( gmg?lﬁ Wlt& o§e§élapm%¥g(cﬁ$%ns efghﬁfl lg@d(e %r'é%%%t being

bound&kiaynglnger Bdding sequences for forward and reverse prlmers wherein the plurahty of

polynucle()ﬁg'adgI %Iqs?ezm%t sqflat Sré(iog tl%e oerlB 8% OE%@X” d%Zafgec 1hc it acid

residué difiiacnceZBim a?de{ﬂﬂltd—ﬂ)lurahtyblﬂalﬁ!ﬂﬂla a(i8 OB idvtdiffeCDOBlative tPbreference

amino %%p ,sé]cgl?ncg igbéllc,hh[gﬁt g%;'ltir%@y %frzﬁoiygl,lﬁlgoﬁg? éagﬁe%’gn%or@e ’aliés a? soelected

plurali@. (ngfrﬁho%ld(rmlduzsb-ﬂlff_el@n(ﬁg frOm Gk c(eﬁnedaii-l-i)rahtﬁ)oﬂamhe a@38sidue
dlfferenfegs and %\rgﬁfn%m t%ea %lur%m_ygol?}o 812 &l leéécre) é‘ag fhen gcxr(l:lg}ilsea me?*lg?rs 8,] ﬁﬁsembhng

two or9NGEOif 231t dddindvdczd fequemck pe&ﬁ&ati’on@ Ml defined dniNVRi{ 8B@rences. In

some eélvrl.l_l%’di'p‘*lze’n S% ]iplﬂzaggroo(f %?l?fmgc’lef)ggz_% gaga%gté Z}'Qi@'fes( emlgfygﬁ su‘gféneéléfor

assemiling all o£th6 pOssitke, anﬁird) gcidsed@nld pertﬂutaru(ﬁs of thiz $ele2’rd)i plualify/of amino

wid e tieptsabapraeRo o e s RERHEUS Ry g prifigmyformed
using fBe &mwvard andMSv§rkSinmerstass cal cd. for G OHL7N5O, 223. 28

mz found, 224.2 [MH +. 1H NVR (300 MHz, CD3OD):
[0109F AQ4vil{ B apparent2o the Klzi]ledlth) arti€anDthe (ndthods des@ibdd Izgin ddd)be practiced

using % rgi%rd%ecéglqlceﬁqa}\;%ﬁgﬁl"el 't(gt?iééki%eg’ a(“%]f_ﬂ, %E%?gﬁﬁ? (ge_s%g)g& in( éymbgoﬂ ‘et al.,

2001, Brolec AT C13niAgri N(D,Bbtfrditﬂﬂyll\(ﬂanﬂalﬂrd Ed., Cold Spring Harbor Laboratory Press, NY

and A%sé{)e]é atN- 1 C%&%& e%%%g%&lﬂga ge(f]fl}af rgé{]ﬁ%dGreﬁ%FEugll%Msss&qiates and

Wiley IireriNVRc€,300 (Mdates GDBQADYE). Bligormckcotided can b2 sﬂntllrdzl,ze(ﬂ.llrsl)ng known

chemlcié%,{ne‘rélrg_éidlo géesgsllzlé asztEIZSE IlhasHé %1 phojs_&wéanﬁglée 49n} iir?hh%?_ﬁynthesm - 91

methoGold@esQS&S e Wrizhi), et aEX EH9P) 'E}:trBEBeﬂfon Letters 34, 3373-3376; Caruthers, 1991,

Acc. é'_ivl[ﬂ](ﬁffﬁr %Lg§ﬁg1}%0%¥{ffﬁgpﬁ%§| PESED) n- 3- ani ne. M5 (ESI):

[011 Omﬁ%‘]p?(gic&g 'hprkh%rﬁre? @%&%pl%%%%ﬁyste@s ) %f: Eorm Jo%_cmgpu?erl_&ftware for
carryirigHfut th8 nfetho(ld desclibed dboBe.Ha,sothblrmb@lindéhty the cddpyterGré¥vant p@duct

1 09 (b . 1H),
compr%e%azmg)hgﬁ r?aﬁleblfglmrage;%%dém% g%éég(qwgr%nstr%tlﬁas (?Enfgmtlgrfgj)es for each
of the §1Ebs of: Eéﬁéll’ﬂiﬂoﬁn@&&efeﬁnc(e{ﬁqdeﬁ&ﬁ)ld 3 {i&raf ApYibkisakdodiardd With the

seaverchy bE B Tt PRI 553058 PR of piion st el g P

permufabioMNMRh ¢ 3k Mﬂseq@@@) 1de31t1ﬂy§.’ng(d§rcrla.bpmg PolimidicotiddHragments from a

library?o'f gﬁ?lgﬁ(g?’nf_é’ g=,?g:l;)r’de'p%%%@ﬁ%&@?@ﬁét%ﬁ?nﬁng(ztﬂ%b@@e’é %f?’ V'(a?}g)nt%%_lﬁd’ if the

numbet 0B riknts 84esb Man 2Hd)totalabpd o d&39d variants, reiterating steps (a) to (d).
5-[1(3S)-3-Am nopyrrolidin-1

[0111} W donf¥-cmBodiviehty, |t]£Hdbﬂ§bht)epp’rbgialﬁipfbd3ct cafipis a MacHileStadable storage

mediu%g%]ng %rlogl%m 1%01%%}% golzrﬂﬁj_iigsmg T, ea%? 0}’ t}%o uegg Ofl @656%(_:‘[51% a variant
(an anfio acld-equeficclpbrndutdt@n( Md goidrating itd Ddrebspohding @ol@nﬂ'dleoti&’aL@equence

based %'65 fsefe%éng% se%]g%tnc%, 'a)})’ %e%gr%gs_& %)r\gz%l gﬂ]@éﬁ%qtlgez 'glglgq]for' agf}aggnrynt with a
first matali¢m3 R) sSmARE Mo RYJue e if@inthd fidét thatid»a s ¢ Inpytrh@aidh Br B-t@ddnd of
ine. M5 (ESI): mass calcd. for G B5HI9N5, 269.35 mz
found, 270.1 [M+H +. 1H NMR (300 MHz, CD3OD): 8.09
(s, 1H), 7.35-7.29 (m 5H) »&H.98 (s, 1H), 4.52 (s,
2H), 4.07 (br, s, 1H), 3. 78 3.41 (m 4H), 2.52-2.45
(m 1H), 2.24-2.20 (m 1H). Exanple 341 :
5-[(3R)-3- Ami nopyrrolidin-1-yl]-N(4-nethoxybenzyl) pyr
I dazi n- 3- am ne. I\/S (ESI) nmass cal cd for a 6H2|

A I 7~ NN NS NN N ARIR A~ 7 /IS R "



NVR (300 MHz, CD3OD): 8.36 (s, 1H), 6.37 (s, 1H), 3.88
(t, J = 5.4 Hz, 4H), 3.41 (t, J = 5.4 Hz, 4H),
WG 2854320 (m 2H) 1.69-1 .64 (m 2H), 1.50- IPCHBSINY047046

Ak = 7.5 Hz, 3H) Exanpl e 357:
AnyD%ﬁ%% % % met hyI propyl ) -5-pi perazi n-1-yl pyri dazi n- 3- am
ne. M5 (ESI): mass calcd. for G 3H23N5, 249.36 nifz

the geficcaund dreat@fzth ere[rsM-kaorrtlcledIHe R fo)ﬂie hHZ mu@lﬁBﬂD}) an® if3ke next

mutatl%l% 1s p50x1ma§ tf E!éfirst Armtatlog aicu'sgt the Ijext mgfa&orﬁ)zn the %_%rle f%w%rsfl
oligon(@d¢otidt])(¢) rditedBing StepsIbl) to (Exmtijdnds dpBiynucleotide variant n is reached.
5- (3- Ami noazetidin-1
[01121 Ws shdWn(ie ielibpenionk oERTGY 4) FIyh d genid FLG- 6, @l computMSn{pESlehted
proesaToa SR it s i o ey e iR g o
addreséaﬂb,le tdrnmt2cah bbtmtegidtdd, to ferd® a(iomasor2dfvaridhs 2@pAof 2 thdthods of the
discl }-27 3.12 (d, J =7.2 Hz, 2H), 2.15-2.05 (m 1H),
15CI0HT78- 1 52 (m 6H), 1.22-1 .16 (m 2H). Exanple 359:

3R).- 3- Am. nopyrr o
(R TR ety N s -
polyncEStides chtging gally paptidds Dlvihs 4&%&15%‘[ 36ihutatdohs BaletddGronth plurahty of

300 CD3CD
deﬁneégéffre(lge I_ﬂmm% acdg| ﬁflIXRG‘:E om a4re ngre @ue(n%ﬁ 'I%gl)rn }éﬁ@]@erg a](lpw
efﬁme(lmynt‘ﬂbsl)s, ofJarlous pérehutadiors of a151nb|Zlcld 2kduencds HbZC(Qon‘ltﬁe ghino Adif) yesidue
dlffereﬁf_?)s E%géeﬁbq(yglhg%%gf po%fnuc]Ieotldes enco(dlng Var';gus amino ac1Jd sequenc(e

permubsti(EME bR e Fdr Nﬂiﬁdtﬁpﬁbﬁenﬁ:nkﬁlaﬁﬂg apfRkathvax adee 4. @ pys slliedtidn

pubtcipad PR SHE Chonk BN 3RS A Rt 33 o o

7,220, E(M*‘Hl]l sotne chitth o MR (s ; 3ﬁQthBds CM): to §nfdsifepolyhtdlcotidesBAcoding

4.41-4.
enzym% Vallal’l§ hﬁx?m% HyPro) pr elilgsll( aed o1 a_setwfgnu,_ﬁw&sgl}_rbownéo %fiec‘zdlggrent
properties of td)enzydnel %Qe@&p(e['f%nféhl)utatibni Omkffed 2anfoiy ofhkls, entymSactivity,

.17 (m . Exapple 361 @ . . s .
hermal P B PETHY 3HR ke la efaergf product
inhibitidM5 WHESkaditios fchaduetlof hatomGhut2ddhGNZnd FdBeimd& oltign techniques can

lead tozigéjnr‘gi%%tl:%g gf ébt[a%%{gqaﬁ%tmé glegg%(lélﬁggz%r@%@s r%ag"r of %esiinutatwns
can oc(iir,indbpendéntfy ofithe ofdl)s, USing Ghe(rfktholls HerbinOvakigys pidytatibnd dEnlutations

affectlag %ff%&nt t?;y:% suc%@gﬁﬂz‘(ygfeg\étév::ity? s'u%strlj%e’ spezc'i_Plc’ity,o dnﬁé[‘rhegtgél sf]abiTity can be
made Md(sereffea nyideaitiiytnginberpd peyazd vihg dydipy mudip Rk alterdd afitsne.

M5 (ESI): mass calcd. for G 6H2i N5, 283.38 niz
[0114] U BlethdBDradidc¥hbiiniprovidd SWRM(@ 91@101M1‘&7§1 an@ﬁ\&@}y 1n%eﬁe3atmg large
. .(d,.J =21 Hz, 1H), 7.30-7 I-IQ dh
hbrarl%_of pﬂirnucie'%lde Varignis qmpriging Vg‘lO&lS u&}_ﬁ s 0§se@gen(c agges. . For
example, the IpFotei kdquende bt theIuBfoladtine4dH)) oxﬂaQQGLD) frdm ?aﬁusgioH%gzcus

(accesgzlgg:@%@%2%p%ﬁ§%7§é&%l_% n%% lbggg: t%?)az?lgte(f) tOﬁ)g({V?clze anl 3ll<b DNA

sequerfct HaPGNDe uk@ hs a Zhpltezto eyih0 pdBAuddedtii-triatts, chéh MMRling a variant

300 MHz, QD) : 8.33 1H), 6.38 (s, 1 3.86 (s,
polypepe hayingl oFRsens bty st Bhce 0 e ot ) b i
exampse, a Bkfof 90 p@hufaliéns o8 frofB)te 5 2mBQ aCildkubstutidddcal¥agERt®d from the

364; 5-[(3R)-3-Am n i di_n-
fotlon e 1D PO R B -G R SONH 8. RAIBD 573025,
H330IMESB G; ahdcik23N0Imhedo Giffient¥erm@&dn38f aMlido fcaiabstitndBds ehcoded by

MrH] +. 1H NVR (3 VHz - ok H)
the polMloride gt Vs T AR g U NG poplr gy vaToc:
D95AR162s/08301J D95 &A3 75&H32H)Y,37@6/&828N;, DI5 AGH73/’m2DAI2S/Y370G;
2.53 (m 1H), 2.28 (m 1H). Exanple 365:
5-[(3R)-3- Ami nopyrrolidin-1-yl]-Ncycl ohexyl pyri dazi n-
3-amine. M5 (ESI): mass calgd. for G 4H23N5, 261 .37
mz found, 262.3 [MrH +. 1IH NMR (300 MHz, CD30D): 8.1
1 (s, 1H), 6.03 (s, 1H, 4.14-3.56 (m 6H), 2.58- 2.51
(m 1H), 2.40-2.20 (m 1H), 1.85-1 .68 (m 5H), 1.54-1
26 (m 5H) Exan'pl e 366

o e A



Hz, 2H), 2.82 (s, 3H), 2.23 (s,2H), 1.48 (s, 9H);
LC-MS: mz = 398.1 [MrH +.
WQ 1201)))/-15}3663 (met hyl am no) pyrrolidin-1-yl)- N phePet/ngiopyo47046
ne di hydrochloride. To a solution of
Al Dofk Cghert‘@cg]utyl net hyl ( 1- ( 6-
(phenet hyl am no) pyhdazi n- 4-yl)
D95AM/1Y75$1R12&D7!H33~0}| Deak/GANEYR2 IQ DTVITHG/KURAND IDP5 A2 NEMGH02S/K423N;

oosn e A RIRE OBl BB L i (PR

D95AMUJIIS/125TEE 3828; U95avS MaS/FCarEeiIe 3ROI/EH2IN; uDeY/S ISetiuG dS;

e

DYSAS25EN/HE | E/HBY(L; DISBLSTS@EIASHE/KBRYN; BODSS (WN/K423N2. 4 Hz,

D95A/%H361\gé&%ﬁﬁgﬁ@zﬁﬁgs@"%mﬁz@&@K]%?]/Fs mz@m%@@g@ﬁ% Mf 84

G 175SFH310RK#23N:0G 11 58712 HPYIG02 2860 15812 1AMH3309 96 (73S 82 mf)azsnlEszsoI;

oSN S IBRADE S RO Ry e asa, S

H330I06350 6K aN msmm‘pmerg IBA B30 8YBG; Nef IELY RPGIK423N;

R212D/P{d‘2§ﬁ§§6%1& kzﬁﬂ/ﬁg@{/géﬁﬁekng%é?@@%ﬂ%y ol i 9" n-1

R212IYH2 NG 30283033345 RﬂlZDﬂ@Jﬂl’EdY3730‘r4 R 1PIVEH[I EAC 3706 BII\IRNQBKOQS/HBOI;

81561\%%2%@%) %55%?;’53%%%;37@5%15%"% %@FN%E%YW@GZS g gg

S156N/@) 7553 1 ELE3008; 1S 1588/ I S BHP3N; 1S BONIG L 7T08/KAPFN:OH) .

81561\@?'&@{:1?2&?8&?0?/11 %,(])I %15§N/I|2 E{%3OF§/H%3?I( §§6I\51251E/H33OI/Y370G

SlS6N/RéIEX§1B%(]ﬁYf3@@®W4@M| ﬁl%Nﬂggdnawmdiamﬁél\yRatﬂm&ozmssol/YsmG;

sisoNggSbi FERE 28 B AR Sh i e s 1

T28S/R9SA/HB3011 FRSS/BOLBIASAE; T28/1295A/1I5 | E/EHRS/KM220; 328VDYM/R212D;

rass s Hasigt 3, FoRy Rl et AR Rd o,

T28S/BYTA/S NGNBRTIPOIGT7RG2 TR$IBDPSA/Y3FOGETIHBIN 958 ¥ { BR)KBIN;

rass p RS R AL IS ey QARG 2 Founa

T28S/GOT5SA2] IMAH02S;. T285/QIVRS (30 6/RIbRS/Y EDROD)28S & 1759126 tE/H3 364;

sy oy bt kg, sty By

T28S/RH2D/B038H32012 02§ $1R2 BHYH33D1;,00283/82 2DrpS 18H)302Ex anpl e

T28S/§g??_/1|%% @436)3(7)/06 /%4%3}\1 5T2?§/§§)12%/Y(’) C% hT%8§{%l|§]%I§/F3(%2r86 33 I/Y37OG

T28S/§71 o PYR30 Y BTOCE- ENHS(58 SONVE3 (28ST Y70 G i 88S/8 E6NAG 1 761 a

ras SR AP b BP0

T28S/DFS8NB2 1L I2 B HH 3381, 4868 1 SR 2 1 2D/BF 1K/B42BH)and 2. 70- 2. 30
le 377:
ngy%\ﬁ&)}%%r opy%’s [ (3R)-3- (mst hyl am no) pyrrol i di n- 1

101153 R (0 SR Bl s 35 g S o o7 Sty 5
amplidvhiz cor@SR@Nng t@pdlyrBiciestjde Khfiant ﬁragiﬂen(sS;vlthld'vl):l;lapﬂm@ tegBand 3f sequence,

can begug%d t% Egs:em%l:e %_9&%@ﬁ%otléﬁ_§aﬁa%s %1% orgnd g g)’EéiCa%‘B;Fc%log.? goftware

also cdd-ble (@ded to determme that a total of only 22 ohgonucleotlde primers are needed i in 5 5 separate

RoundFi) qu %Ttlﬁ)%? Y% A@é(lb]gﬁ%s Wééesﬂeéfm(l%gﬁn@‘? a ﬁgm@atgg(? %agrratf%t e necessary
55 am@tcoﬂé-ﬂglhBZ OBQﬁu@fl&)t]ﬂé prihas ad, on334.083F MtHptides illchdth/Rnd include
(300 MHz, CD3OD): 8.12 (s, 1H), 6.05 (s, 1H), 4.1
0-3.50 (m 6H), 2.82 (s, 3H), 2.70-2.50 (m 1H),
2.40-2.30 (m 1H,1 .88-1 .69 (m 5H), 1.60-1 .03 (m
9H). Exanple 379: 30-
5-[(3S) - 3- (Met hyl ami no)pyrrol idin-1-yl]-N(2-
nmet hyl propyl ) pyri dazi n-3-am ne. M5 (ESI): nass cal cd.
for G 3H23N5, 249.36 mz found, 250.1 [MtH +. 1H NWMR
(300 MHz, CD3(I)) 8.14 (s, 1H), 6.05 (s, 1H),

A A= N SN ~ ~ 7



NVR (300 MHz, CD3OD): 8.1 3 (s, 1H), 6.1 1 (s, 1H),
4.06-3.54 (m 9H), 3.39 (s, 3H), 2.82 (s, 3H), 2.58
W@ 0915836 2. 40 (m 1H). Exanple 394: PCT/US2009/047046
Jret hyl bicycl o[ 3. 1
Atty. Docki%\l%%xpm yI ) et hyI ] 5. [ (38) 3.

(met hyl am no) pyrrolidin-1-yl]pyridazin-3-amne. M
mutagélESﬂ)ﬂmerm@rrsmg ackledtide cHBASIsi3n thiNbiddB2F S cdpercef (0.dn ek, nucleotides
5- 17)330 [I\/H—I] +. 1H NWR (300 MHz, CDSCD) 8. 1 5 (s, 1H),

606( 1H) 408358(m5H) 2.84 (s,

[01 16? us T aﬁc/or anceg\zm% f]he mf&ffds (&scg)? CE%GI‘GI% E:}ﬁStrj}Ct]fﬁ g‘gle g@ géﬁn}ent

polymible@ﬁdelvanﬁ}ﬁs fequired k)nthekix afr@ﬂﬁZBIQE\tlvely short ohgonucleotldes (30-mer to 33-

mers, XA PRLE N 0t s 6 M FOD BVl ey

fragméitd) I 2 s&2313d BAmdR2 SOBRIR] rea . iBwhivt- He 55 amplitohiVire pSODE in various

combl_nl_atlghﬁ_&%%’?‘}war meé J?evgl(s%gar#(mfg p%lpgefs%’ aélé\;D(S"Q’E@%% ?sggrr’lblilj of the 90

polynugleofide2iabidnt{. nin pRiphringZ2hSReuid 34O CRLHhctiohs, @ah of tH34 5 @fiplicons can

2 0. 70-Q. 65 2H) . Exanpl e 396: .
be reufn by it 2 s, W ST G St Biik s e gt ghoraessd o
many asB36-tinyk] pyri dazi n-3-amne. M5 (ESI): mass calcd. for

G 6H27N5, 289.43 mz found, 290.2 [MtH +. 1H NWR
[0117( 3QOwbMKZow CEBORpiNdL ahd Rlognd Aidhctiods &b b SenttbHYd bydksoftware-generated

0-3.40 (m. 5H), 3.16 (d, J = 6. , 2H),. 2.8 S,. .
Workhgf_lfe’. 8PS ng% igs. é@n? évg}ﬁlﬁ are %s_egf@_ yn %ﬁ’il(zemn r%tlcslfo_r é}ﬁﬁlqlild g'@ndhng.
The w()lflﬂlstﬁfd} thislillddpratlve. %Gfaﬁmt hﬁlhl)y coﬁffaﬂﬁﬁn&aﬁ 9)? .only 110 liquid handling

operatlog}f %ﬁ%ﬁ%{%{ ﬁg@ reél (ﬁgt n afntlggl%gﬁ%hlrg %On& gsil _2 Hriérlters, and only

430 liduli O dlidNDperdBehs 38 ting IZouﬁld) DISOE- ﬁﬁéasﬁer{lHWH]actrﬁDns tbigrddMR the 90 full
= 2.1 Hz, 1H), 7.45-7.37

lengthﬁpﬁglnmotld%vafzntf tromilﬁ) 554a &)glﬁon(; s, 4.09-3.52 (m

[01 18i ::31e ac%lra q é egg) nuclezotlgg variant sesluences HZOVld%d by the mezilods disclosed

hereinfar ¥ (Eltdﬂlﬁfn@@&nﬂmhar'sﬁpz{ &ﬁ@nn%-aﬁﬂ@dqﬁéﬂcﬁl@'leii&)om e rinrzilﬂj' 6 cbnstructs

rom sy SR st 37 T e Diplc Gy b e e loterin

result MEgspriSiAOMch 1808 chiSect Téduencés Btdength feffect ZH)P) sequences) — i.e.,
sequeré:esgg}:liéé 1%8e él{%deég%i ’nucgeo?i?e %@hg% la'ltivé1r :toitge %:?@;@%%Dﬁélyrﬂgbeotide.

2.40-2. 20 (né 1H), . Exanpl e 399: . . .
(01190 AL Jeastoras efbnyyiiing afvagiages9f themehpis disgheshlhsrsin piedn fhe greater
accuravy ¥ th®MFde PoghiticdtiddW dtignt 11M§ne£1§bauced‘faﬁ§soﬁ1€ legBodifbMts, @e methods
OFN5, 301 .37 niz foun . 1H NWR (300
can bems&d to m@)&n acglrefsa-}ale(l@rar&pﬁ at le?st 48 dx;f GZF?t ()[Wnugliestlde yarjants, cach
compr&mé aﬂ-@a& Bhe @bhed s@q&ﬁce((ﬁfferéﬂd} relftive ® 4 @ferohbd polfnu@-le@trd% séylience,

H, 2.82 H?1262255(m1|-|),242
wherel(nr?f leiqq)an AEIALE ‘Vﬂ% ¢ polynucleotide variant sequénces are correct sequences

(c.g., the {chndibdshomphanzit Imlaer{g(tﬁ@ere%ce( J¥RidaYd @ 1RO JEDHed ﬁlhdlesakhae

azi n- 3- am ). mass cal cd.
dlffere?ﬁ?zelﬁeeweégz e prifes ki gre r@f’ilwdi Inoweg imbomenmwﬁe %ds
prov1d%ﬂad(mnlbr§y 4t B 1da8l, 1032()—30?4@ Soiz60, 2480, 90, Bab, (5b, 2@) 0T more
dlffere&t gleot%vgnagl‘?sl%ac% C(g)g)ry(s],sp.gz ]FﬂSt orse}_(%’éne(dgeq@pﬁe dlﬂlz-el;%ge relative to
a referbifoe p31|y|}1ucle2)t1@é-78eaue5& (itreihtd) least 789, 893954094, 5%, ﬁﬂ@f &f the
%’% (Met hyl am na pl))yrrolldlnllyl] N-
Polymﬁf cotide y3r 9?0&?1@% I RHYPTAEA G-I SHengo g mass
calcd. for G 7H23N5, 297.41 mz found, 298. 1 [ MEH]  +.
CD30D: 8.12 (d, J = 2.4 Hz, 1H), 7.49-7.31 (m 5H),
6.01 (s, 1H), 4.04-3.36 (m 6H), 2.82 (s, 3H,
2.58-2.53 (m 1H), 2.37-2.33 (m 1H), 1.63 (d, J = 6.6
Hz, 3H). Exanple 402: 3
5- [(38) 3-(Met hyl am no)pyrro]hdln 1 -yl]-N(pyridin-2-
yl met hyl ) pyri dazin-3-am ne. M5 (ESI): mass cal cd. for
C 5H20N6, 284.37 mlz found, 285.2 [MtH +. 1H NMR
(300 MHz, CD3OD): 8.79 (d, J = 5.1 Hz, 1H) 8 39 (t J

~ A L A1 N A -— o~ PN




M5 (ESI): mass calcd. for G 7H23N5, 297.41 m z found,
298.2 [M+tH +. 1H NWR (300 MHz, D20O): 8.04 (s, 1H)
wWQ 2094723318 (m 5H) 5.89 (s, 1H), 4.02 (br s, PE§/PS2009/047046
m 3.32 (br s, 2H), 3.1 1 (br s, 2H),
Awlh%mg? % g4§£b 2. 85 (m 2H). Exanple 4 10:
N- Benzyl - 5- (4- met hyl pi perazin-1
[0120} vl aeptylh@albbdimsntamhenﬁetﬁ@s (=8bged hevamsowpligih a flomlitiof Rbldid 1 PCR

reactloébgﬁ% a re ?ﬁgrlgg ]?(a;n%glggtldf %%ate gr}q) '_glb}ralhtg[ 1};1{%;&1d gk%gﬁ%mphcon
assemﬁy 4dctihs cdoHhe,uséll t6 PrepSre a2 h'tﬂdressdab&ﬁlb(éi)f o510 of more pdlydlclédaide

Varlantos 0( E%ﬁgﬁ%ﬁauégpté%’_% atlleast gﬁ% bp, 7SO]bp 1000 bp, 1250 bp, 1500 bp or more,

each vaiydn} edMfriopg ifdinnebeutyil 3vet-Dy | 1) 3oy 1 4 ld 82301320, @rs IfenucdBide changes

relatlvg%tL%re s al C% 17‘45\12 he%g%g gd %éé%ae%gtjong&c%mé‘ls% out 6-300, 6-
200, 616D, 6-8), 4-40 36- 3|(2 6(21‘5] 6-207)65 157 1€ fefw B%- (ndiff&ERt,oliGorddedtile primers,

and at %eHé 1 5% » o 90%/3 (}_ﬁ% ?{‘D{),a% e/ %rfgr%fel% gf%%ﬁﬁgg‘fgﬁl%gan(t quugnH%s’ are full-

lengthlNei@yee| opent yl - 5-[ (3R) - 3- (et hyl ami no) pyrrolidin-1-yl]p
yridazin- 3- am ne. The titled conmpound was prepared in

[01213 In@RReMmbadidk g GdSods @elﬁaﬁwﬁphﬁ)fqgegmucldvgde( fr:Shnyents (@S Sselected from
un

an add%%éa&%ﬁb%a%dgiﬁéa%g Y dzlgt% gn g{dr%iaa%le\]l ibrary O%pO?}T,l_]ﬁZle(Ltgle g%'lants each
encodipng a diffeFen2vadiantPolyperftidd Bavingds ¥BinddBmiddHcid 1451@& d'lffé’re&a Ezﬂih of

these g(zo}lf'h)n’fg%it%% V%igl%‘gs%;n ‘u%gl lef:?ﬁiign:fd ﬁit(ga?nf %)lfﬂibl(;? Systejy to geilerg‘g ap ﬁgdressable
hbrary]of €loBesOeack b‘Bpabll 01_7' &neraﬂng@dlff&bnﬂ/bﬁant Ptaepli®. 4408 addressable library

ofcoy SRV 5 6 e G cPh P BB imated pating and

picking BY coll@ilids {4 tviHble transformants) Sequencmg then can be carrled out to confirm the
.1-%6 ?hloropyrlda2|n 4- $ rrolldln 3-y ? Ahh

combigiop £} Pags 3 QS‘CI?JVWPWéW L EVa R E‘hge&‘?@te 3 Fﬁ"ﬁﬁ 4. via hig

through)t séredningh it thd vapphtpRlyipelitides 3r YdsEar Aarea tit(an 58@a.med out on all of

30 ) and thethy] am n 80nmol.) in THF
the Vamn}mﬂﬁaiepe%w Qatm&%f%%?@mﬁw%ea ay B‘BI&H‘GQU%GB confmRg éy segyfacing as
havingStaé ¥&REd svadbidagsorashtativder reduced pressure and the

resi due was purified by columm chromatography to

[0 12295«&%%&&&@ eadrésacbmmﬁy of ((lﬁluéle@lde 60%nt &sh anBeInek iR Eent

Vaﬂantl?obﬁpe?tg#%aﬁa% 31/51 sztle(é goion %11 {fﬁv‘m %‘éfsﬁewezfawﬂj OIS (- rpogled)
and cloﬂéh ﬁﬂi@%ﬂl’%ﬁp}esﬁ&f faem! tgerelﬁr &&tiug | }a Qc:fjbl&lf hb(reRl) of @6des. OTHiYpooled library
chl oropyhdazin- yl ) pyr.rol i din-3-yl car hamat
of Clortegcagbe trppsf -§- PR SRE t@?ﬁ%}lﬁww BIRH e ? S?a&@mpjatmg
and pllsllﬁ@ (ﬁ“@dl@ﬁlle:t @'z\% 0V1ab1§ H&Iﬁﬁfﬂﬁ&hlﬁé’) @J‘ssa@@%&&ﬂésmrhﬂm ﬁob&i@d library of
% £ (40 niL % 0 0C. The
clonesmma “‘M&t <§€| F’}aé’c‘ﬁha roeg@et FEFIPOCIET SeRFinh o A Y
polyndc&dﬂd[ﬁﬂah@rﬂ@erﬁ:gdlﬁ)ﬁp(gypeﬂﬁdéhmiﬂgl desivAslt@ddesdtsi ohe §ut‘ll€ ‘hit” for an
4n gn the resultin eact i n ma%,stlgred f
aleredf i ip e i caaﬁsﬁeéaﬁfn%‘%&r@}ea?la? © SRRENIS COP RGO Iggggons
presenﬁﬂldﬁéﬁpo&ﬁﬂcl%&ﬁle %ﬁ%&lﬂk@uéﬁﬁi @ptioha Bt ﬁidseralhihts encoding polypeptldes not
chlo ane e.conbin gani c | ayer was dri ed
havingghE fesii ot W o e "5 Rsohe rav e TRy ohe Pooied
libraryWiS | oh &M i BRKide BRLCERLiEcE 5 L Biriagehly B eingle Srhitbd@mW@s rather
urIfIGF b%aﬁ)lunn chromat ography to afford the
than a 4t of pargjlehr E?m(@r%ﬁ“mﬁﬁwa as a bromn solid. 1H NWR
[01235 3Aga12g%15]pqzthe Wod Qfmg@o 605 pseg to g_qu:rategzag(gls @g-lgbzfta(ng;‘lsdrl lq)u?atlon
combiBatAs 13-c@mibéMhe Mcturad fdfn . of BioldBicalldmporRa grokcins. bh example,
2.27-2.14 (m 2H), 1.47 (s, 9H). (R -tert-butyl
methyl (1 -(6-(1
- adamant yl am no) pyri dazi n- 4yl ) pyrrol i di n- 3-
yl)carbamate. A m xture of ER) tert-butyl
1- (6-chl oropyridazi n-4-yl)pyrrolidin-3- yl(methyl)
carbamate (78 ny, 0.25 nmol), 1-adamantylam ne (76 ng,
0.5 nnDI) BINAP (10.9 ng, 0 0175 nmol ), paIIadlum

.. N N A - " "~ 7~ 1 —_—~ oA



mutations not found in the initial set of screened

variants that can be tested for the desired property.
WO p009i15238© based sel ection of defined mnutati oNRCDUSHEYE47046
Aw1m%mNU¥&?&é<ﬁs provide a framework for generating a

e nunper of possible nutation conbinations. For
exanple mut ati ons affecting substrate specificity can
recepttie irsolviad megknwli ttahsdotrioatof etisicafufae ﬁtolenl@entchﬁ'a imwmwnh other
i es

recept IS %g f as Vtah%usllnt{aceciiu?ag Bro?el Pg‘lheosts ?(?nrqzlg X 10, er ggns can af}lec{ (}{fferent
cellula‘fyugnachag bgopestds efroaptpe mhyﬁewf g@ﬁ;emranolaglet fﬁ!esheaegatwe and posmve

esl z
whlcheraab\ctmﬂhm L@daeﬁﬁdl Glie, pesreiagdi 9@ é Qethsanﬁl ge%e})hyszh Rev. 79:1373-

n be acconp hed by chem cal and/or en
1430. g%?ﬂacuﬁee@}l@l%‘ls a ‘h% rﬁlgldﬁ%‘ ¢ THECPIY, CELRP W%’ieatrf’f&ftf’ﬁhe methods
herein%ﬁr(ﬁfﬁtféah dfffcRaofrdcnator gﬁﬁelh&lﬁ‘gl"kﬁffétbhﬁ%emﬁtwlhnﬁﬁ nfi@Midn combinations

syn t echni es require ol e gene. synthesis of
knowngh @ e% 31 éF?BE‘TSB?fE ée"%l? Pf‘t“"%wgf/‘?i’ry Pgﬂ??ﬁtﬁ% Sfigiepn 'ﬁ%\?tﬂ]émml and
associftedbislogicAl furRtibrg @n the lpeddin dEinefester s whi ch are then used
to synt hesi ze whol e pol ynucl eotide variant (e.g., via
[0124] Wnl@@ﬁ)metﬂ-&l@&ﬁ‘ gbiReing iR fent &ﬂﬁlﬁtﬁtﬁ)n@f €polynucleotide sequence have
cl eoti de syntgeses and result in | ower

been I@fst%} fj op REnerafag puClsRtided preadips wRigpLRrERuAEgny of %@%@Pﬂde froma

definelNGet of 4aiho BlBMWEICOMERGRRA ti iy to YefunddiGodliaha te8heti@fds can be adapted
mutations.is |ar e t he Coﬁﬁ nd efficienc% of .
genera&éﬁergaleqfﬁegpffe%t)l&tqfaﬂlye fdeeresAees c Sor pfmRple. thgyaethods herein

can bealid tb leYnckde GEERAMDeAtATogE TuivEEKal pdlyrRMElides, such as genes for
conbi nations. Thus, efficient and cost effectiy

ribosoppat s rogeiROv i Py sy pPleaeay REHipHG I proten synthesi
in prol(h@}‘l\'l;ﬁz régd e&glgotei Ter]teﬂy dﬁﬁﬁﬁo%tf%{ch@flﬂ@ (ﬂﬁ@ptd@fﬁbb@)ﬁle&uncaon and are

5] resent I.sclosure rel.at to . .
knowrwemeae Wé‘% deffg'fleﬁe?gé% e ce&eﬁéw?\ﬁ NP weewg@‘re&egn identified that

affect bletemv@nalegﬁg‘ Al eithe REITH Aatdrensedafithdatd dfedersamu &M@ @ntibiotics. See,

desir |ons) as
.8 Y@ﬁﬁﬁg %&55%%HmF%Wé¥e§g@ﬁ%&gﬂﬁg@gégﬁh 6§%quence The
met hods are based on use of a library
l0125w PR themahadg deseibeg HEﬁeskuepemeﬁ%ﬂnﬁ e%lﬂeyvnfrw&tw%f@ctmg
nbosowﬁtﬂm BRichich @fbasitiesib&IGin@ AR G oftBAdin BordBhatioR bf hidetion
emmn%ﬁ %ﬁmcleotlde fragnents can he assenbled to generate

<5 prRrligations g Rﬁﬁa@r%m Beskildiag§ts each having a
deflned set of sequence changes. Sel ected forward and
S0 rEEME-ES i ners are used to introduce the sequence

clhangas1by anphifiol FAndlic@fser ence pol ynucl eoti de
tenpl ate and thereby generate pol ynucl eotide fragnents

0126 Ohigenueloptideieparation. rfYliosediobro@inedinti go&M ientiafpryiry dituted to

4uM villﬁl sHe%d \OGGn 1PA BANE HaMDEdp O eNImPYIMB UL @Q%d fitions on the microtiter
fragnents to assenble at | east two different

plate, W%HQ@P@@PF%O\‘}%Q paft-Qwilhermelisiont Fospitionnddlnddit on the

oligonhfl&otidk PR! e BfmMBAH BRKEH SRl b @8 hHRGRE M af LN Ray be required.
menbers that have all of the defined differences in

The mapgmpp eiEg e} vivBeEdn B QBPptgeRprt in eeprigls e disaaeg ypdumes section is

verific PRMAS Me % skppared to a reference sequence such that
all sequence pernutations can be assenbled. In sone

(0127 RBQG MBrSatich D€ ABBLIYIRY G POR! G6Sin SRR IRSH BNEGudt 9 uL of cach

encode polypeptides having defined differences in
forwardwpdhisvered elisgmigirenidenrimet gnPiaRadiHegSkellPeREt elptee(TapAnseript output)
and to %gdl @’O |§@ SEAES mv[ %%ﬂm K%d@d@gﬁl V@lflfy aﬂffohﬁéaﬁ%l@ﬂstmg a 2% 96 well

di scl osure are capable of producing lNarge libraries of

pol ynucl eoti de vari ant sequences havi ng defi ned

nucl eoti de differences (e.g., libraries of 10, 50,

100, 150, or nore variants,gach having 1, 2, 3, 5, 9,

12, 15, or nore, desired changes), with relatively few

(e.g., conpared to whol e gene synthesis nethods), and

relatively short (e.g., 35-ner or |ess)

ollgonucleotldes and mhereln the average percentage

g, o o

mgnalf% c 1 1t1 d[eé b@f |%\|4 I%an rgcﬁéﬁ%r £9 nbl c efample 18 (H COHP%@ gro?eln l;receptors




forward prinmer having a sequence conprising the first
defi ned nucl eotide difference, and optionally
w0 p@bashi3eg any nearest - nei ghbor defined differe@yEsiond/ 047046
t rward prinmer if proximate to the first
Awlh§g$|§ggﬁﬁ%§leotlde difference; (iii) identifying a
next defined difference in the polynucl eotide vari ant
c-gel. Reggranoetha®CRANPaAbDdvst 6 WLhOx Hefeelagrtadiecs é qulieiaeyl ddds, 1 uL of

t erJAd.ni ng, t he _pr.oxi m of a nea ne
100 e PR G Pplsr 2 BRIl oy Gt eGiehS LRI ca, usgy. Pomis
carried @lend foﬂwmgz hnakndiireticand 9T foliveved bl yyuliag edtSPd éor By, Héfat for 30s,

o n each v),selecting a reverse priner having
72C§rse8§§)hcj’lr %%3%ks 12 next defined nucl eoti de

llf'qr %al l%ll ?&?IRG 2% gg ﬁt[l% hegctg)g%oduct is transferred

toa frésh I%Vazl‘elli pht’el, :mell’2 urf EMQX’HH@IS@ Capt OkionesA) def (. Hed DpnI is added and

cychn% Bert I%\lo;%cl @rte? galé]y&l%%egg? O%nggoual é X)ellj é]il]lgé aﬁtaﬁlp greedﬁutecq oa anal volume

of 100pal byrihkcdddvioh d&73var digiat and @aelehiae bk BibRid driShdBiPCREAPCR plate
h%jerenﬁe are present on priners. [0012] In sone
using 3 [¢e8PNRht s of t he met hods of synthesizing a plurality

ucl ot| nts discl.ose ein, the
OB B o f sl AP att AR TR et o
[0129] @asid 210Assahbly 315:1 S(S}E)PCRS“ ecﬁ(}obollz@are 180 to diBQotar1 5e¥gnol of

e S LA oA e L P i o

mm33ﬁL¢mm%ﬁumhﬁGMLd€1&HFkﬁﬁh&Iﬂﬂ&ﬁﬂQ&ﬁﬁ4bﬁﬂ$dNTP@02heaﬁﬁnwmd

. one he pl ural | nucleot|d
primes§ I i obs¥er? it 35 ully REMIGEGrSRL 88 2 1k 3RS pertomm PCR and
verify 3ﬁphi®fatlmﬁlgmlo/e96j®éll a @fﬂ HORhﬂmfried(buddsffiﬁlE)ﬁ@ﬂ ¢ @fin denaturation at

o5 ofndne hEnaeos RhaRor raretae e JERRE Bt eveles s
17. each of the plurality of polynucleotlde variants
conprises at least 1, 2, 3, 6, 9, 12, 15, 18, 21, 24,

[0130P 86-wdM pla@puitiedioiOP@if el 'same)mbs nsieg 2pho AR-9diPCReNQAGL 96 well plates

relative t e er.ence eot e
(i i ol BT RO OPH 70t KOBUTOf A USR). Perform al
cenmfage"ﬁtépe &l 2800 epnafopll @JfrﬁiultetsyT@falumheymNAl @@Iyl AQUMBT, O te&perature

.~ discl osed. herein, ane of the ra
s5°C Gty Giair Mot NI SDa e b spea UspE sl et 45550 uL of
produdt@asdovded.at | east 10, or nore different anpllcons In
sonme enbodi nents, two or nore, or in sonmeAtty. Docket

[0131 NRestri€eh e/ SAB BrdRetidie Mdhs RARI IO ebchﬁpuﬁhbk[ abd'nt iy toof fresh semi-

. ets of i cons nprises at | east
skirted] %@%Pla‘?: afPopL 8 Belf 81?%6561:0“ Fravte B (1 é??% Ngﬁd?‘i @bﬁv@% unfl Bl
(New Eﬁg@ﬂtﬁ]BlélﬁbsSDlﬂ(eUS@ adienI @41l dabplseidige®antit 37°C for 4 hrs. Bgl

i zi ng a urality of pol ynucl eotide variants
dlgeS“GP §éh ‘b‘i@ﬂngﬂ@‘roé? Sttg Héa“i eéPffﬁiSandFCt?lhe ref erence
ol ynuc] eoti de sequence is at |east 500 QP 750
(0132 Boellplaicpmeficaggn. ' Trioe spamieles ey IBAGer? P%e}mupu% “well
plates ﬁﬁzﬁ‘ﬁfa@ﬂ&@@r%éﬁl SSvn‘lifthetftiﬁo dé ﬁl@@iﬁca@it)ns?y Pérﬂ)%ﬁlaﬂ c&ifrifdge steps at 2800
allty 0 ol ynucl eoti de variants di scl osed here

tpm fop H%mﬂﬂuLFrSalTP fslygdlee R @rlr2ondr iRt SRaCrBiebse dipratid g silica
memb Q8 RHin FES 040R, Q8 rdpEME Usind B REthdaee 50 11200 reduct i€YRbvered. Verify
100 or fewer, 50 or fewer, or even 25 or fewer. In
P“”“%é%%W%W&ﬁ%ﬁ%%ﬁ@@“w@ﬁéepIurallty of pairs of formard
and reverse prinmers conprises from®6 to about 20

[0133f Ligatigns texprcasion vistor. Trapyisre lopf awwn&mnseﬁﬁ%ﬁﬁesmpéate and add
27uL SR onIhastePmixto #RAMP B, In&ibhed BR P4 hou3at 18°¢ RUARQWyY 133minutes at

6 to about 20, 6 to about 15, or even fewer different

ol i gonucl eoti des, and wherein the | engths of the

ol i gonucl eotides are from aghout 20 to about 50

nucl eoti des, about 20 to about 40 nucl eoti des, or

about 25 to about 35 nucleotides. [0017] In sone

enbodi nents of the nethods of synthesizing a plurality

of polynucleotlde varlants dlsclosed hereln the

e o a1 o - N Y




or ancestral origin, highly expressed proteins versus
| ow copy nunber proteins, and the aggregate protein
w@owonsp3segi ons of an organi sm s genone. [ 0038PCT/US2009/047046
Aw1m¢§§"Q&?ﬂ§ﬁ§ary" refers to the hybridization or base
ring between nucl eotides or nucleic acids, such as,
for i nstance, between the two strands of a double
65°C, ﬁﬂ]baadjbz}d8 Dl\lbeld’rﬁh@muh |ior3 MEIOEEEiIgaﬂrBuﬁhli @owiEnkod Bibkiabs, MA,

USA),SI Lnﬁr é%%e% ag rgfg(é)rég*?%@q% s mt ]i"% %%gse Ie\IFJ :ﬁg!algndslgl%ﬁgg ?PA, USA),
22uLGHﬂnIenentary nucl eoti des are generally, A and T (or

A and U), or Cand G Two single stranded RNA or DNA
[0134]11B]ITeC]uhreﬁmaat&ms draAhs feo2dbeof Sadhdigatitni rédch@ln woanwl eirm dhEtically

wh I ti.d o
compRE RIS RS 05 R L Rt st TS BT Chif et 25 for 35
secondstagd fbﬁl’ﬂi)’toel‘remétal blyupifered thiy, Asiélsent iof&7°0HOd @ediatol cath sample.

I u en th re is at | east about 65%
VgﬁéﬁigW§ R %mgtretch of at least 14 to 25

TR T 30 TG R N

Dispele;e thrge IMamHaiEidiesdh, wellbBshe QNS Wi a%h(ﬁ&sﬂaﬁ@r U tEﬁOBe,can to
I n by reference, enentar

d.h "
disperHORSF ReF 8 % Bl riFLE. DRSS (s o e RERbS P e HETeG

ubst anti al | i denti cal dentical to th
[0136i 8&@\&&@—@@%@%%% ioF Segpengs Ye“cle afaﬁarrfqusﬁﬁ that twg CPEOP’(?F B§j Qstray well

be pick@lty mu:depmtg }shaném U@tﬁﬁlﬁpl@tés &dﬂ&tm@a&h cnshml M0t Mfgeudosb. @denon-
stran Is.able to a. pase r t a. nuc otl1 ge,
sequengp V%mf?ri Bﬁl‘%%l'f‘té%ffeq??ft {Rﬂeh@ﬁ ﬁﬂ&@f s Rrand g B‘S‘gﬁd to e separate
Nunc H£EB0EE Wiadeh YhtaniThd OB, ACAM, sd0Sd dlbdekd. ons” refer to the
i nterchangeability of residues having simlar side

[01371: b@loﬁ§ PCRNUo hEESmicYBhe BER Yon bRVEH NS0 Sephisdte husltér%tééf add 2uL of
amno acid in the pol ypeptide with am no_aci.d

culturwotﬂrﬁ NPoeTd Cape gt mexient i P OB OISR grRog A g vsed to clean

up the oduBas Weowe! TRXSE @ SITERQApleitdrh hét POR pladdtodfink3 2 L
with an_aliphatic side chain ngx»te substi tut ed
6 (v

ExoS Al tt hingrRstae s 7 & frphatingndff hdomk: Bin thegp@piente,a final volume

(ﬁ4oggmyﬂﬁngbeggbmgﬂg)soIeu0|ne and net hi oni ne; an am no
acid wth hydroxyl side chain is substituted wth

[0138]i B@(H@ﬁdin@(mm REdudts WAL 4 LY B OXKducitifepii@itihe Seqllencing plate.
rine and threonine;, an amno acids having aromatic

Add4§#d€¢@ﬁ§ﬁﬁEP€§S§H®§t|tuted with another am no acid

haV|nq an aromatic side chain %ﬁalanlne

tprERing,  t CyprgpRans Seéﬁal% déftf‘irmt H%lymﬁ}?o Vatiandggagh

with a basi en@ﬁeeaeﬁlapwtlﬂ% {pgEsinelsEarnageidehangs refaive to

anmi no aci d WM RIYPLds de chain, e.g., |ysine,

HH39PEQ&QhﬁﬁmI&ﬁ&nhhﬁéth&ﬁma@ﬁﬂ&mHQQf@@9Qp@h&ﬁn@%n%&bﬁk%ﬂw3
de chain i S substitute another anmno acid with

amino gejdy wyag pdeciqdg & tetrbefrl YApmipo apid agsisue fidferengex fromithe gefeeenge sequence

were s@§&@d Bds&d @oh Sq@éncd l:ﬂh'ilgépsgen‘%‘? h&inol@gbqs SnMEY, ORRAbY Garhits were
hy philic amno acid is re&ﬁace wi t h anot her

made wefilﬁé\% pelenusteotides ersging the 18R lifisreaichreteing dissappsped gnd tested.
Each df@R40D polGRcoRde wAGMHENESsschBic@bS cbifbidinP %yaﬁmce&tdoﬁl@nsmg the
sequence used to effect the expression of coding
desirehgjpgle erdion ghaseqidirdiery ctiap ro#HP (s Prseajedip @O%dsb'aqlwf)éa a S@ﬁéeactlon
(Rmmﬂ@%Uﬁ@LOf such control sequences differs dependi ng
upon the host organism Control sequences generally
[0140! b1 BERFR S atiod: 'z@%ﬂm&bﬁhgéﬂu@lgotﬁietpﬁmeﬁ rf@ PCR were designed
ranscription termnation sequence. The term "contro
and syg@gnise eecordingsto siandaptimetheds. Ohigonygleottdshivens éptesrl i sucleotides (nt)
presence can influence expression, and can al so
i ncl ude additional conponents whose presence is
advant ageous, for exanpl e, {gader sequences and fusion
partner sequences. [0041] "Defined difference" as used
herein in the context of a nutations to a
pol ynucl eotide or pol ypeptide sequence refers to an
apr|0r| speC|f|ed selected and/or deS|red change to

o o o - . - a

Wi |
Incuba&eo




whi ch the sugar is other than 2'-deoxyribose or
ri bose, nucl eobase pol yners having positively charged
waeegansge@ni dyl i nterl mnkages such as those desPCT/DsI09/647046
LS, No. 6,013,785 and U.S. Patent No.
Awlh%?ﬁ@é?%égﬂ%see al so, Dagani 1995, Chem Eng. News
4-5:1 153; Denpey et al., 1995, J Am Chem Soc
in lengt With fhé @esiitd thangir) adrthp osdoniod eakeyescheatgiid tlemaitidig Geisase 15) of the
oncontliile bige, SR EseRudes R Nkt RN LBk FEF bt aween
HalfDeepfoer(t.@chLl) plams "RNGs. " Specifically included wthin
the definition of poly- and oligonucl eoti de anal ogs
[0141h ReuddoicK@siimition o€ Aenpicing by PCRIAF acls @plicen, Gorr&sbandadito et

al ., 2002, .Biochemstry 41:9 -9981: Koshkin et al.
p‘”-"“‘fi?@%‘,ie Vf“%}hﬁé#f&?ﬁt’é‘éaé £f .“‘Iéﬁ%%@;re ﬁgfh%l% athe!’tgli compyigjgg 1359 nt
referenbe poighetiodde dsednlipgts adQisthg 8 hndidB4ic prhuierin c@hbigdtion witB98ommon
ki ECE AT 100 O s of 1 £5R 7T g motaton)
R eactiDwOA166,/cbbitiVMD 202 £1288ufby eramd]esdibe Oib/EX8HPIO;1. al |  of

whi ch are incorporated herein by reference in their
[0142¢ RibinideX 1 £S3mblfy OOABDlicoks. | raeifisd am@fceiis ficdn Round 1 were pooled such that

| i gonucl eoti.des havi ng .sequence conpl enentary to,. a
2 ampficgng Bith Quec AR S Ry FOPRTOE PEAGIPLEPAPR oGS Epselor each of the
190 pddyrinciicstiic s BGHieREE cach peolGRRPII@IRA 1A the PRI bf D96-GEI1 flate as described

) ri r n_be an engt h t hat supports specifi.c an
in ExeBplen T and B RO Rt ot rERB s SBEG U4 Do Rp ey and
PCR v&€ qateiBCaut i @keéribedd & M-Qmplei208sultg Gk dsk@iit8y ofthkEanilicomr(Be.,

can_.be about 5 _to 60 nucl eotjdes |qng,. about 10 tp 35
oy GRGRE) B i e dobiirodngirif st PGy wsembly
reactich®wasldarrieidut dndan atdroselde] anliGverclfundlt8 conkfn pRidadt of the Oxpected size.

nue e? ides long. Cenerally, priners for replication
(See ey Eb'@nerase are capabl e of supporting extension by

(TR P R AL LA bR R P e
clean @J, b@@mdvﬁleblbﬁ’@l ifXo gﬂ@ipré{tﬁeﬁthch[’r,oa%g'gidhfliié@tﬁﬁling tr@fisf@med into .

. target_nucleic acid seqguence, " Foy war rimer"
coli g B GLEIES oRpeh e Bpmrign Yot syt ad B it prepared
for DNX 'sdafaérﬁing.v\bﬁf QnPNEfrdl b4EB Eral@!ﬂ{iﬁlaﬂi(ﬁi W s%dmeno%a ugfitkeQfientifgprimers
. target (te ate stra [ the qtnher I er
interna} fang flankipg the, gens, %éﬂ‘&qg% Pg W@l"le?B‘h%V HE é@&f‘gﬁ‘déﬁe shown to have
only tiftfliR Regth erdFPIFLPY seqiienddPlth €0 esik®O%i6h seqReR¥ LimER. By sequencing
e ool GBS S R TS LBl Sauenc
were i@@ititiae dropagseughethgoverdl ss@eNGte M1 BdricdBscfiiehedk | (08Y) of the desired

where the first  an econd tations can he )
190 P%’&‘B‘ﬁ%’g%\‘fv%ra 19¢ “@edgi ﬁ&l P@%P‘i%&ﬁ?ch“é%?"iPEésegﬂP%F V&Y

polypdpBdesargalddf i cati on purposes (e.g., forward or reverse
prinmer). Thus, in sone enbodi nents, the term
" BraplOBt " GeSeratRih@F Akl eflooMiffkreit@sRaadeotite tdfianth ergt h
of the pri meficoding apeRpepatdiatingRntiss ahin® adilitlahgd Adatba o
be proxi mat eriféreidd@ylypdpiidseparated by 1, 2, 3, 4, 5,
101445 anssiogte) DR ¢ op ey o ol ENBbUEIEEL gnans ver

designe@@adhl cota@ingtiiee Muth@dns eNgivekd He FBSERE beqhighct. MEhe3)6 veRghts were

of rimer is such th an ol i ucl eoti de anneal e
made %Sdn(ﬁgﬁ%?lm%legﬁea F i ey @3096203@%% P y° BrOSR ana
tested. PRACH FEIHB D6 polgfucleS & vahads Wik deihdicd b ebabnifl Fotr alBIGised

No.: CX1-018WD [0058] "Protein." "polypeptide ."

"ol igopeptide ." and "peptide" are used

i nt erchangeably to denote a polymer of at |east two

am no acids covalently |inked by an am de bond,

regardless of |length or posfd4.ranslational nodification

(e.qg., glycosylation, phosphorylation, |ipidation,

myristilation, ubiquitination, etc.). Included within

this definition are D and L-am no acids, and m xtures
of D and L-am no acids. [0059] "Reconbinant” when

Y o oy - - r Y= -




enbodi nents, the pol ynucl eotide variants have a
defi ned set of nucleotide differences in non-coding
\Nmegmnﬂsmie g., silent mutations. The pol ynucl BOL/US®89/047046
ntIy generated by using libraries of
Aty Doy m y%l%];(i eoofl de fragnents, where the nenbers of the
Ilbrary encode one or nore of the am no acid
compri:birfgfth}src&snmodxﬁl chaigpaimelbit wedaprredien @npeppeal yiReptd declow) in a

u the pol ynucl eotide fragnents are
SOErgggmlﬁgam%f%ﬁP Ve overl appi ng adj acent reglons such

[0145 ﬁ%@ﬁ@ﬂﬁw FRR P Pl RS G areee i

syntheRidédadct @tiag toadtdndma nickhely. @asewidoyiddsRieee @nﬁ@]ﬂyﬂuﬁ lreletigthl @ith the

. ri ant, such, as.a cleotide e S|red
desired Fap e TSR PLRRS Y e PR Db RS An
oligonn@édtides Wt dijesien anMn@tm;temd Waerdh eohkgen Hlattbehpmg (81ml) plate.

pol ypepti de having an am no acid sequence with one or
[0146]'ﬂlilf)ﬁ1d_.'ile-1c Fdﬂlﬁﬁii(ﬂioﬁ‘lﬁﬁmﬁﬂﬁﬁﬁv PGRarﬂaﬁlOarﬁlﬂicfdn gzel?d':sgugﬁjg toa

C i ses (a) selectin of .defi ned ami
polynERRla B Ao o et B SR el s G g 359
referer®@ ipdlyﬁl&wdﬁdﬁlﬁ tenfiite aleifdsihic A Gndasernit @ﬁhﬁbﬂ’i@ caaigimioh sith hna@her

nucleotlde ence en od| t|de W th
muteg T o6 Lo O Ho L GO e P PSRy db il heam of
the geficefoafabineamop@ltatoept Rebetion/\dvctrlaﬂ@a@hncﬁtaglmd cl@ivpgveiodsrideebed in
E 1@% a set of forward and reverse prinmer binding
xam &uences wherein a polynucleotide sequence

[0147g| ffeltence erlcogl ng each q%fgie R:Bur li t %Ilh\gerrnepooled such that

4 ampBOMYRNE 8eerRppitidRgibey dvaipelsi QEsirt EYRIOS @eqﬁéﬂcﬂﬂfaﬁgés H@teach of the
t he rlner bi ndi n [

sequences; ) ifyin e
% pol@alef?oté%gyﬁﬂ?ﬂt e el AT d?tw&}ed”e&r?ﬁ a P@-\%LQEYG as described in
Exam{éd RIS, CoR@TofifaniSed BeiREafdatwa ghrile ke zrday&tb%@ch pool and PCR

A TN I W —

fragm&@YRY flofh 1@ ﬁﬁIEléi@gtli PolpiieRAtidRY afikif. Hl@;ﬁejcfkﬁﬁbf@m BRmBEB/ thactions was
CaITie(glfferences and

inthe |jbrary i ses ers .
RH P 8 RE0SE &l 2 ﬁgqupﬁbo b e S "&%g Fig.
3) acid sequence pernutatlons of the defined am no acid
residue differences; (d) assenbling fromthe library a

[0148$ SEq&ﬁce&Hﬂ{ldlsC&Wélvhﬁ’dléoﬁ% £O00R: € NBBL AkiYicalh @gﬁgkyﬂh@ QR%SPCR
t hat together encode the pol ypeptide with a defined

clean upyproduckrvye slapfdapie & FEYTHPAY il MAGIhdSHird Yo agpfumed into E.
coli hddedel1§) €Ty AED stk Fohtkat G tiemoh hWRFENRARE anEN&nki®DNA was prepared

repllcatln% the set of assenbled anplicons tao
for D% MIREinge Opg %anﬁ)bq %}Elea}cg gfllilsgg‘lnéw ﬁgﬂuf:]ﬁ;éd using sequencing primers

internf) @) JAGRAKIACthe Aerlel O @leY6 PbI oliGONASiaMe)1BD ?%)ﬂ@r@«hej‘[erﬂfned to
the defined anmino acid differences shoul all ow t he

have ogly fh¢ coaredt Fof SaqUﬁWr“aﬂl.tﬁ/de@fedﬁaﬂlgﬁﬁﬁc| eoti des t hat
encode for OSSIb| Fe tatlo f .am no a0|ﬁ
E@ gnﬂéawp aplRte 059 gk pach e g
art . san pp epﬂfiiﬁlaé{}n.g e 1 AR afH ABMESI d
resi due dlff ?@ﬁ&g@f SHepRelgseUicned from vari ous

[0149% @HpEi@fental d[bsﬁﬁ’ R reeRAG JIRAL eotiliDEf WFb ROV AGEIE:1EE 6AUBants were
posi tions and corresponding nutations for a defined

demgnﬁ%ﬁ%léﬁtﬂ?a@gé@ﬁl 6 (Bie gk R dwations Eeryeadergreesemigesn The 96

Vananmeaeg[ﬁmsag ﬁl,dwsdaatpo@sm&lsafdeﬁ&@m&ﬂcb&ﬂg bilt CEXIRIVB IiffeRdnt Rbteins to be
of a of genes from di verse

eXPreSé?S’e%E‘fi éeéte%céaélh@if ﬁl@ 8@ P?!V?L@@P%‘lf V@vmtm%%sembmgtbm pmbining from two

(c.g., 13OridB@ndAin a@t@[&%ﬁhn(ﬁicl(ﬁjhange)'[&%gven (é\/f;ﬂ ®EWrRaht encoding six amino
evol ution of an arsenate detoxification pathway by DNA

shuffling,"” Nature Biotech 15:436-438; Zhang et a
1997, "Directed evolution of; an effective fructosidase
froma gal act osi dase by DNA shuffling and screening,"
Proc NatI Acad Sci USA 94: 45-4-4509; Crameri et al.
1996, "lInproved green fluorescent protein by nolecul ar
evolutlon usi ng DNA shuffllng, Nat ure Bi ot ech
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forward/ reverse prinmers are about 50 nucleotides in

length with a nucl eotide difference about 25
wocwbassedles fromthe 3' end, about 40 nucl eot PCIEES1009/047046

a nucl eoti de dlfference about 20

Awlh*ﬁ&?é%%%%%g fromthe 3' end, about 30 nucleotides in
l ength with a nucl eotide dlfference about 15

acid clngdspahplidess domprisibdihe 3¢sirediebdomtipuges 2btheiv oteglop fed@a (astprepared in

i fference about 12

a_nucl eot |
Rmm'f% églnaggEfﬁ%H¥“ﬁgm§$ g&” or about 20 nucleotldes

[0150#~| E?.hlﬁ%e}%nlﬂg 1egltg'§i§ pthihp%rlaq%i%nqu, g'L Te??atl 8ﬁ§),8 oklg%glgl]%&%cﬁ é’%gl?rﬁ BYSFS (Eeylglg;‘fd and

synthebin@l wbirgiag todtadirt dethodd. MEigenucteofdes vichegchfrelyn®l ntifelehdtin gith the

s GRS ok P REh Rl S-SR B 1o

amino Gbid 0hdan@ @ eeragledettsgeeiar] at@getitigs allasitﬂﬂs'@hﬁﬂo @sdodgfok h@wahanges to be

T R TN T ——
(1.1 mBpptlen et al ., 1962, Proc. Natl. Acad Sci. USA
48:1390; Bresslauer et al., 1986, Proc. Natl. Acad.
[0151PRiouddSA B3B8 B8HRconEbEPER: GIaclahmphc&nQ &Grresﬁﬁrﬁﬁlng tNat | .
ad, Sci USA 83:9373-9377; rz
polymgfeBE(ilFeVﬁpgttt H&ggrﬁgﬁ g @en)egﬁ%l in ???gﬁl rFantl(étt usg}g a Ve(it@wmprlsmg 1056 nt
refereiNd @bl@h@leﬁﬁdedﬁ téﬂqﬂat& SidadY -a&ﬂﬁa%elﬁle plﬁlﬁéﬂiﬂborﬂlﬂﬁallpn vatﬁ laﬁdtlﬁ‘cr
Acids Res 19:698)  Sanrook et . al 01, Nblecu
mutageﬂl(bpﬁnﬂea OT 9 Cqmuen a(ng% PR Pnea]@,gdto E}& Vectwpatreggqur H&mstream of
the geidado@mingaldanaitohy RRaams wolkflowStg@dRiod andlclean-UP&dre ab Bescribed in
E ]geYelopnental Bi ol ogy Using Purified GEnes (Brown et
xam eds.), pp. 683-693, Atty. Docket No.: CX1-018WD

a c Press; nd . Wt Crit Re Blochen1kb|
[0152 M@%&@%@%mﬁ%@mﬁ@ TRRISPBIFaRE hEr ei n

amphd@Ms/l:)'(ﬂffIﬁlEl%&Q?) weib @%ﬁﬁ]ed-ﬁﬁo prenreiaiceribbeinl Exﬁﬂh@lé)l @Bmlmon flanking
| cons or war eyerse priners t ha annea
fomaﬁngd B PRI EFTR g @5 a?é%%%ya%?aﬂeg@ﬂt wlgrrehgd lavEX%m@e

onnucIeotlde are used in an anplification reaction
[01535J Sequepee Apalysis pflPqlyyeleotidaProduct; eéﬁbqltﬁcegep ysipg Xymo ZR-96 PCR

clean @pbﬁbﬂﬁi&é wat bldﬁ’eddhtf) Le Eﬁﬁé‘sﬁo@ﬂé‘eﬁﬂ“ g cah0ehddacehs @Bﬁhsﬂﬁmed into E.
change relative to the reference sequence

coli h(@b%f&le NEwe %ﬂﬂowé@%%%?ﬁamp wegniitkse anhpl W%D%Jf\éfvas prepared

for DNIE§dq@8REhg! Oné ghwpedmeeatch Srasbitdrhnli @ bas SQAVRIAE 651ﬁgbsequanc1ng primers
nutatlo?% in the anplification reaction. Sujt

interngl i flapkipgde ggnes éﬁ@%%l%ﬁ ablf bikstova, %ﬁh%?éwglyav%e%éebaﬂams 72

(75%) WRr RBRA &f IRv@odly B 3biYecOFLBAIERNINCOREL T ARNired DG o HRHASHSs.
that can encode for each of the plurality of am no

[0154faiaplie1€6d W@ndidoharenraess ViaQAROR cduleSOMRke PR IAENT S,
the sets of forward and reverse prlners can be stored

SequehtiddisS@r ray | T anS%ample AmRbsMEl arhal) such that
ey can be|eaSiTy accesse en anpl1cong are needed
Totall @rreety NT NESIS Of 78 pol ynuclgoti d¢ engedi nd a defined
am no acid sequence pefnutation. [As will Qe

Faile@BRfEhdc@L € [T N TNE art| thezol i gonuclgotide primers
can be used|to introduce any type¢ of mutat|i on sel ected

Crosd QorkiMen®ihi med piqrali{y of pam ng acig resi due
di fferences, including| anong others, amno acid

CodihdWERfHRNS, [del etg ons, [and substituti@ns. |The
substitutions can be conservative or noncgnservative
IndelfUT@ti ons, as difated|by the chosen prurglity of
am no acid nesidue differences. [[0087] In |sone
enbodi ments, nore than one am no aci d sequence
di fference can be present on the same am no acid
resi due position in a polypeptide sequence. In these
enbodi ments, different anpljgons fromthe sane
over | appi ng segnent can be generated, where each
anplicon is prepared with forward and reverse priner
pairs for each defined nutation at the identica
resi due position To prepare a polynucleotlde encodlng

o, = L )




size of the anplicon |library, for exanple for a
m nimum of 2 amno acid residue differences is a
WO pipasB3ci ze containing at |east 3 different PCT/US2009/047046
[ In sone enbodi nents, the size of the
Awlh%f %é%@ﬁég)at least 5, 6, 7, 8, 9, 10, 11, or even
nore different anplicons. For exanple, for a plurality
of variants conprising at |east 10 defined
di fferences, assum ng none of the differences are
[0155] adlgtublitapisB Xpansatsepagens applicdtioad andorher ddeaments ¢t ibis application are

i.ncl uded, per .pri ner, .assenbling variants with 10 .
hereby Bt iGE R iRk e SRERR DO tig o fhg Mt dhafent a if cach
individiaBgibhitayiofi, aeht @itent Agpsitkion gr @hdgrldocalent Were inddlidub By ®icated to be

) nmu ions are desired at any of the plurality of
Hmmp&@%?%%&%?“ﬁﬁ@ﬁﬁgp@@?%ﬁed di¥ferences? ﬁuchllgrger

ihraries of amplicaons can be used. Accoydi| -
101560 SR i Bre e EmboETs G aPygReiig PEhe gt will b
appreci@diahat SBridus cingds@as be MadeMthodQlepadfing féh thd Qpirit’dnd sddpd of the
. or re different anplicons. [0100] Once the library
“Wmﬁgpggﬁplicons have been synthesized, any pol ynucl eoti de
encodi ng a specified am no acid sequence pernutation
based on a plurality of amno acid residue difference
can be made using the library of anplicons. In sone
enbodi ments, the nmethod of generating a pol ynucl eoti de
encodi ng a pol ypeptide having an am no aci d sequence
with one or nore defined differences in amno acid
resi dues as conpared to a reference pol ypeptide
sequence can conprise the steps of: (a) assenbling a
set of anplicons having conpl ementary overl appi ng
adj acent regions, where the assenbl ed set of anplicons
conprise a pol ynucl eoti de sequence encodi ng an am no
acid sequence with one or nore defined am no acid
residue difference as conpared to a reference
sequence, where the anplicons are selected froma
library of anplicons having nenbers encoding a
plurality of am no acid differences, and (b)
replicating the set of assenbl ed overl appi ng
pol ynucl eoti de fragnents to synthesize the
pol ynucl eoti de of interest. [0101] In sone
enbodi ments, the anplicon library can be used to
gener ate pol ynucl eoti des encodi ng any pernutation of a
defined plurality of defined ami no acid differences,
the nmethod conprising: (a) generating permnutations of
am no acid sequences differing froma reference am no
aci d sequence based on a plurality of defined am no
acid residue differences as conpared to a reference
am no acid sequence, (b) selecting a defined am no
aci d sequence pernutation and determ ning a
correspondi ngAtty. Docket No.: CX1-018WD
pol ynucl eoti de sequence based on a reference sequence,
(c) selecting a set of overl appi ng pol ynucl eoti de
fragnents encodi ng the defined am no acid sequence
permnut ati ons, where at | east each overl appi ng
pol ynucl eoti de fragnment encodi ng an am no acid
difference is froma plurality of polynucleotide
fragnents encodi ng di fferent known am no acid residue
di fferences, wherein the plurality of fragments has
menbers sufficient to assenbl e pol ynucl eoti des
encoding at least two different am no acid sequence
pernmutations, (d) assenbling the set of pol ynucleotide
fragnents having conpl enentary overl appi ng adj acent
regions, and (e) replicating the set of assenbled
over | apping fragnents to synthesize the pol ynucl eoti de
encodi ng the pol ypeptide. For each desired am no acid
sequence pernutation, the steps of (b) to (e) can be
repeated. [0102] An exenplary process for generating

a1 o S R - I



vari ants have been generated. [0108] In sone
enbodi nents, the present disclosure also provides
wo 2dpasizas of pol ynucl eotide fragments (i.e., PCT/US2009/047046
amlice for assenbling a plurality of
Awl)%gﬁyﬁ%gﬁé%%ides encodi ng di fferent am noAtty. Docket
No.: CX1-018WDO acid sequence pernutations. |In sone
enbodi ments, the pluralit§LaiMpol ynucl eoti des
conpri ses: pol ynucl eotide fragnents with overl appi ng
What adjamerit: r egi ons, each pol ynucl eoti de fragnent being
bounded by prinmer binding sequences for forward and
1. A methed sEsypthesiangg plwiabty eif polyieleplidenatiartscacli having at least one defined
| ot. . have ers that..enco [ riner. .
ARG AR R ARIRG R 1R IR i bR b PRling
didf er espertchy amlidyiced icfechcppalyraicicotydeadmpaat with aghaef a plurality of
residue di fferen el at i. T e ' ' .
5 BB R PR Bk Y e Ryt 5B SS BB g ok prmers
cofmpaspydrtpdurdig ot fia¢d nuokotalesigfeatesding Wherinicbgh @ir gamdraiey an
any iic(()jn (:rorenS iri(s%Heg seqliugnfcee {:ae nglgs gllrl(ﬁl’rln tto I'allg a&i gg intn evgrlzp ! 1l’rllrg%l iutelblce of at
anino acr d residu |P%ereﬁ%es; an srernothe
legst anreattliet ymdfcomol ynucl eoti de fragnent conprises nenbers
|80, 2SRBIRLANG MR P oIREE, LY 800y B DR E L et comprses
anghlitére hevicesgljackm osohppiegrzgoinresniigabld didinding taforr yhedhll length of the
| ynuel eqt. | fragnents conprises nenbers sufficient
1e§%?&:<§%ﬁ§%g%§s%u%%8T the possi bl e am no acid sequence
pén nmut abplicatisg ik ptunditys e sets bedhsquhbuedadnipiyons f thaxphyrsgnthesizing a
resi [ fference I n sone enbodi nents, the nmenbers
M%fﬁy%g&% ﬁ?%ﬁf y%%%g'anplicons formed using the
forward and reverse prinmers. [0109] As will be
2. TIRRRAAN hh | RGeR d Gt hORBLRAGS. polypepti
I%escfﬁgéglﬂéfgﬁﬁ§cgn%%gﬂ%gggt cgﬁaggfngsgtanggggepoypqnmfand
catleefihd rjuakty @b pilyaibleetideyatidngs ankedes @polgrepiidediaying atdpashene amino
tnat,lesekibged in Sanbrook et al., 2001, Mol ecular
acgloﬁfng: Arggboratory Manual , 3rd Ed., Cold Spring
Har bor Laboratory Press, NY and Ausubel et al., 1989,

3. Tl‘@%ﬁe&lﬁ)ﬁto_f Bt @,%ﬂel%lﬂ the M@l‘h@&fﬂl&tﬁ& cglinﬁllis‘agbﬁe _st% §€8&ning cach of the
d Wley Interscience, N?Y

Publ i shi ng Associ ates an ,
plyralife af eadynypleptisle yaiimys intojap gevessiorvici®es can be
synt hesi zed usi ng known chemni cal methodol ogi es, such
as those based on_ phosphoranidite solid phase )
4. Theyppthod of elaigit. nbaGIdlT BethpEgthergogpriseyrangfprming eellgywith the
exnRQ%n vEebkahedron Letters 34, 3373-3376; Caruthers,
991, Ace. Chem Res. 24, 278-284; and references
cited herein). [0110] Al so provided herein are
5. THROMIIISF clilpd, eveRitte SYHbEABhérRohpaset Qi dthidf tHeaRRYb@Ied cells for
sof tware L%r carryépg og} t he net.hods. descri bed above.
acfiyitys i PeBEIdRETIEQICT PR Ee PSP CHIGYEE Em pr oduct
conpri ses a machi ne readabl e storage nedi um havi ng
rogram.nstructions co Lsing codes. for each of the .
o TR LS WkisErs R bEbEeRREet it Rincl M GhatNoeprice
enkodetl bpthe pulyaidcoride asismei ated with the sequence, (b)
creating list of pernutations based on the l|ist of
mut ati ons, (c) selecting a defined pernutation of the
7. Thematedac cldins b oqierroehe fldilitydé polyfuelengdeomeartaqpipniges at least 10
& 8%%”9 I&a&ﬁiénéﬁngnﬁnts froma library of anplicons
?e.gp,ygs prepared’in FIG 5), (e) determning the
nunber of variants and if the nunber of variants is
| ess than the total nunber of desired variants,
reiterating steps (a) to (d). [0111] In sone
enbodi nents, the conputer program product conprises a
machi ne readabl e storage negj.um havi ng program
i nstructions conprising codes for each of the steps
of : (a) selecting a variant (an am no acid sequence
permnut ati on) and generating its correspondi ng
pol ynucl eoti de sequence based on a reference sequence,

. - Y .



result in surprisingly high | evel of correct sequences
(ful'l-lTength perfect (FLP) sequences) - i.e.,
wGemarsmsas whi ch have the desired nucl eoti de cP@nysm09/047046
rel at i the reference polynucl eotide. [0119] At
Awlhﬁgg%f&gﬁﬁgpof the surprising advantages of the nethods
di scl osed herein are in the greater accuracy of the
8. THealigi@dpdtyinut wveoteindie plaralignf pblyhrckpiidsvapioduwagdses lanleast 40
Lfone epbqﬂgg&p$shtghe met hods can be used to prepare
an. addressapi e ibtary of at least 10 different
pol ynucl eoti de variants, each conprising at |east one
9. Th%q{étlﬂ)%%if élglﬁyﬁ %%regll efaghegtetﬁ]ec uljéﬁt% %% g(%'iﬁuhgot?de rvglfia%lisec%ﬁl rises at least
pol ynucl eot1 de sequence, erern east an average
3 Gffin@b¥cbtidehffgolcpakiient itldaciemnécantynsdeptidn egsenag.e
correct sequences (e.g., the sequences conprising the
full length reference sequence with the defined
10. Theuedthedtof dleind] . fherearrd éogstiong eichiuidedlityy! pelenuglepiidsrvariandeqgmprises
at 'legstbhﬁﬁﬁ%tnnagc)tide LiftcRAPR rélEF% % B MrSenck E@lzﬁiela{?&jessequence.
provi de an addressable Iibrary of at least 10, 20, 30,
40, 50, 60, 70, 80, 90, 100, 150, 200 or nore

11. T}{éinfleft}ﬁ)ﬁ%@glaﬂpi,Wh'éf%irﬁa@ieiag%né/@frth%?ﬁﬁlity%@% (lgfq?aeﬁéo%% RAnikses at
erence relatl ve 0O a

| east one defined sequence d
legse differseieanibirguc| eot i de sequence, wherein at | east
75% 80% 85% 90% 95% or greater of the
pol ynucl eoti de vari ant sequences are correct - e.g.,.
12. Thepsthpgd of glaiieh vdenginat {rast onaefthe plpglity of sotioef amelicongqampgyses at
ledsP4 d@krechungitdml N enbodi nent's, the nethods discl osed
herein conprising a plurality of Round 1 PCR reactions
using a reference pol ynucl eotide tenplate and a
13. Tlﬁh&Hﬂﬁi_dio‘f Ylaiaf I,Rglldﬁdl ﬁé@%ﬂ?@:ﬂlé\{f@aii@@m segés(ﬁ‘aﬁ‘f@gcl}bns comprises a
reactions can be used to prepare an address
brideige gplynsieotty ‘QPPHHP%%IB}C&HE% %@W&'& “i(i/iaéerF %regq‘en"e
polyebigle®ide eeqpelcy.nucl eoti de of at | east 500 bp, 750 bp,
1000 bp, 1250 bp, 1500 bp or nore, each variant
conprising fromabout 1-30, 1-25, 1-20, 1-15, 3-30,
14. TH3-nZBhodaf cl3inil b whaelinabé ledghcdfagfesvarddndtréwesse pomeil@re from about 20
¢ rgfeﬁeqﬁe pol ynucl eoti de, wherein the Round 1PCR
°PRAMYSSHS conprise about 6-300, 6- 200, 6-100, 6-50,
6- 40, 6-30, 6-25, 6-20, 6-15, or as few as 6-10

L s R

todanudentidsequences are fulllength perfect. [0121] In
sone enbodi nents, various pernutations of

pol ynucl eoti de fragments (e.g., selected from an
16. Thedentiwd ohplhien 1.ivhermyat leasi 75 Bert thosenthdsized plntabtyaph polynucleotide
gﬁaﬁ- [ pol ynucl eoti de variants each
\mg%g% i gggﬁgk¥?%?% ?Q%Briant pol ypepti de having a
defined am no acid residue difference. Each of these
17. THRAMNMMGE 8195] A nRH ANLS sSANDFIHR]PR L4 ﬁlﬂﬁﬁty'o@P_Sl leotide
expressi on systemto generate an addressable [ibrary
vagpntggonpiise the geFectwpehte of generating a different
vari ant pol ypeptide. This addressable library of
cl ones can be transformed into cells (e.g., E. coli),
18. Thegpethod phelpit | grhereirbe lspgth Aahe erfgenge pofyn %ﬂt“&i SERICRGF ipt least
1000bgni es (i.e., viable transformants). Sequencing then
can be carried out to confirmthe conbi nation of
nmut ati ons in each variant pol ypepti de sequence so
generated. Assay (e.g., via highthroughput screening)
of the variant polypeptides for desired altered traits
can be carried out on all of the variant pol ypepti des,
or optionally on only those variant pol ypepti des
confirmed by sequencing as_paving the desired
conbi nation of nutations. [0122] Alternatively, the
addressabl e |ibrary of pol ynucl eotide variant each
encoding a different variant pol ypeptide having a
defined am no acid residue difference can be conbi ned

a o e



be picked to two separate Nunc flat bottom pl ates
containing LB, CAM and 1% gl ucose. For nonsequence

woeeofismae vari ant pl ates, request that three cedCDOR®EI/047046

Atty. Do%ﬂ&o (o] %t\l\ell be picked to three separate Nunc fl at

19.

20.

21.

22.

23.

24.

25.

tomp es containing LB, CAM and 1% gl ucose.

[0137] Col ony PCR To perform col ony PCR on one of the
Theweetliod pif tleiat & whasinghe lohgth efthe adialerizelpolpduceutidest @ch@ it frdeast
15E(g%dard col ony PCR master m x and perform col ony PCR

AP- is used to clean up the PCT product as
follows: Transfer 5 nL of PCR sanple to a new PCR

Tl%ﬁtﬁ}]%rqc gﬁ%%?ﬁ\%g]{ceﬁlr Hzl‘%l@éﬁtg’%?gélfs Otf H}\g’%}g%l(?re@%rse Spr?ﬁerso(!’ompnses

frdm alalut & Bl UnEfadnt d@gomiclgyidesddi ng 33 nL of dHZO [0138]
Sequenci ng of PCR products . Add 4 niL of InmM
sequencing priner to the sequencing plate. Add 4 nL of
The|nectlrod @f glplnpmlgmmh@pluﬁk%(mg pars3f fapaprd pad iewpersaufringerssegmprises
sk ali'o%p6 {{i)'zfsfd?fﬁ“e‘?ﬁ& Lhyhuchgot i de variants each encoding
a pol ypeptid aving a single am no acid change
relative to a reference pol ypeptide [0139]
THREHJTROh A 1 Q\Qéfegﬁequ%née@fo?fh@ Pﬁ%llgodfm%}dea% kc@@rs@ﬁnmer
1359 bp (encoding an enzyne o am no aci ds)
sequeness pecenematediyal of 190 amino aci d resi due
di ffer gnGeaifiM Al fifli Qi RRGSe %Qﬁ’é&ﬁ{%%cl}é\&fdg vafhfCh&ce as
based qun séquence changes seen i n honol ogous
cogyrgipthiosthe rpfacntOBayees. and determpnangfheieroxignity 9f PeagRgbmeighbor defined
dlﬁgkﬁé@%g@@&%;&@&g (?jeﬂ(g: the 190 different proteins to
be expressed and tes Each of the 190
pol ynuéiDeslectng afaryahpaneidaving s eapineeicanprishaicdind gefingg
nRIRPH GRS 'I{%?di bp?ioﬁ&llyhﬁ@udiiﬁgsdn& @hrak- H&l!gl%o‘?&@ﬁ&@d GIFBRAR in the
in their overlap region (a eare 'n Round 1 bel ow)
samg f‘ﬁwmﬂff’é@éﬂ%m%% st dﬁ eé\}v)lde([t@i@l@l]efence
a i gony ﬁ? %Bﬂ1§§1g@&1@ﬁ%@ﬁﬂe‘dgﬁfere%cé At p u@l&%lde Varlant sequence as
ol i gonucl eoti de priners for PCR were (};
cogy)meﬁ tthewirase EFEERIRY apdydetgrpHpng the pf@{(lﬁ@t@{g) a nearest ne1ghbor defined
difrb g Rab ssagthél%atldeese&eg&n&ﬂaénk inlth YK e%@%fﬁ@ﬁol ucleotide variant
(nt)Attﬁ/ Docket No.: CX1-018 in length wt {Ihe
haybeshr@diichange(s) to the codon of interest |ocated in

t he m ddj @eléc’ﬁn?@?e@er;esﬂmﬁé(r hﬁ\hﬁg Qieﬁ%@é’@nﬁfﬁtﬂhg fheRELtBfined
Al'l oligonucl eotid es wer e lute h sterile

nugigetide differenge. ARd greiondli lﬁqbedélpg g neapestngpghbopfiefingd dlfferfa%]m the
saB@ marh prinfePit PRk Bfih AR defiRSuBY otk and
i con, correspondi ng to a(gdgynucl eoti de vari ant
f r agmeft), remgng;féffpé (it ©div) for gaoparlined diftarase idhaiphgucleotide
va¥ifift s Qfuetc® AR 1Rt AP ddri3ed differeh&f 88 SRER AYPrivipc! eoti de as
tenplate and using a nutagenic priner in conbination
with a common flanking priner (annealing to the vector

THERSH KRN [9Fin O WRSEI IR M&@hod 18h@ @&gprﬁ@sfge&btﬁﬁgﬁﬁn%tagenlc reverse
mut ati on) . Reaction wor kfl ow, conditions and cl ean-

an&éqrga%llag%k?%@nmqrs@g&w&ngc qotid f@fgglgljlts %&ﬁ odl by the forevard and
refS&mlley @linAaplivcons . Purified anplicons from Round
1 were pooled such that 2 anplicons with overl appi ng
regi ons conprising the desired codon sequence change
THeGlicti@d@ clafin T, WehekBnglilfyield egllicdmg eyl pplinfraad chagaedttion.
pool was aliquoted into the well of a 96-well plate as
described in Exanples 1 and 2. Common fl anking forward
Tiemebtiiod\wécise pini W}Seav\lepsceymdldadietvmaaaxs fasspmbled amx‘_imE’QRposmon on
was carried out as described |n Exanple 2 resulting in

MPLenDl y of the anplicons (i.e., polynucleotide
fragnents) to formthe full | ength pol ynucl eoti de

variant. Inspection of the assenbly reactions was
carried out on an agarose ggl. and were found to
contain product of the expected size. (See e.g., Fig.
3.) [0143] Sequence Anal ysis of Pol ynucl eoti de
Variants . After purification using Xyno ZR-96 PCR
clean up, products vere cloned into an expreSS|on

. o " o Y . — I



(a) separately anplifying a reference pol ynucl eoti de
tenplate with each of a plurality of pairs of forward

W@paongasas se priners, wherein the plurality of PGHUS®0D047046

Am”%tmﬁw%&g reverse priners conprises the plurality of

26.

27.

28.

29.

ned nucl eoti de differences and wherein each pair
generates an anplicon conprising a sequence capabl e of
Albildaltﬁsngletltbraa}noﬁlﬂyaﬂcﬂﬂmdeV:ﬁ'fah‘u’a pahpripirgeglende ofyfolaiicleotide
er.a seParater assenbling a

Vanf“%S A Slzegfa coRfia n{Ic??ft he nrlr%'imd(oq wherei n each set

conprises anplicons haV|ng adjacent over | appi ng
I .
Atg ?&ﬁﬁ%%%feg?ga?}gﬁ%g r1310({ Tt Fé c% glefélg&% %}% %b!aw agf akn%ﬂ&)tnlg comprises
at ﬂeaplon@ adfinngnuckretigs differbnct yelaive sed lsfeoefncatstésewblleedie sequence and an

h i '
oIl A Bt S F RS IR QR sibdoleptop ofa et one
othyh empliqoen fithihe hbﬁm gniceepyl tha plotabint if dmpkwooceegriae at least one set of
[ I
an{do?%(ﬁtrs %%icagle Q)? {8%9 \g/gh tgﬁrtl i Qgtﬁglglgé’h 91]( thd J%Fﬁtr&lcy%(ﬁgrégg%otg)({e sequence.
at | east one anmino acid sequence dlfference 3. The
THE%E&}Q&I% lilﬁhlg mzlgrm W% 1, tlli rgﬁ‘t% 'annf{lﬁBﬁs'%% 1i s memb rs for
conprises t step of ¢ on| eac e pl uf al of
aswmb}ingmoemmmdiffmem@nb@uqlm@ watiagty prre ing mieﬁ@émgcrleotulle
diffHEncABLRAM fnGbRlm Ap &l sdqigeet hod fur ther
conprises transtorm g ce s W t e expression
vectors. 5. The nmethod of claim4, wherein the nethod
THWHEB&ELIE 03 E8inS LA, GRRERInd @ﬁr&é@ﬁ%ﬁél@&ﬁte c&lube ERdes a
activity of the polypeptides encoded
refsenemitpdipepfide gad tha plugahitysof aelphcmécmrﬁ@ﬁdnmbeéﬂ saffieiest for assembling
alm%{e%oﬁlﬂl@ﬁhc[E@Il&qgfférﬂ{cg@&%0&%@§ele§@§ plulsaq’tltya(;f'aﬂl%oaat:ld residue
| east one pol ypeptide encoded by the pol ynucl eotid
diffeieicsnt s. 7. The method of claim 1, wherein the
plurality of polynucleotide variants conprises at
| east 10 different polynucl eotide variants. Atty.
Docket No.: CX1-018WD 8. The nethod of claim1
wherein the plurality of polynucleotide variants
conprises at |east 40 different pol ynucl eotide
variants. 9. The nethod of claim1l1, wherein each of
the plurality of polynucleotide variants conprises at
| east 3 defined nucleotide differences relative to the
ref erence pol ynucl eoti de sequence. 10. The net hod of
claim1, wherein at |east one of the plurality of
pol ynucl eoti de variants conprises at |east 9 defined
nucl eotide differences relative to the reference
pol ynucl eoti de sequence. 11. The nethod of claim1,
wherein at | east one of the plurality of sets of
anplicons conprises at |least 3 different anplicons.
12. The method of claim1l, wherein at |east one of the
plurality of sets of anplicons conprises at |east 5
di fferent anplicons. 13. The nethod of claim1,
wherein at | east one of the plurality of sets of
anpl i cons conprises a bridging pol ynucl eoti de
conprising no nucleotide difference relative to the
reference pol ynucl eoti de sequence. 14. The nethod of
claim1l, wherein the I engths of the forward and
reverse priners are fromabout 20 to 50 nucl eoti des.
15. The nmethod of claim1l, wherein the I engths of the
forward and reverse prinmers are fromabout 25 to 35
nucl eoti des. 16. The nmethod of claim 1, wherein at
| east 75% of the synthesized plurality of
pol ynucl eoti de variants conprise the correct sequence.
17. The method of claim 1, yherein at |east 85% of the
synt hesi zed plurality of polynucleotide variants
conprise the correct sequence. 18. The nethod of claim
1, wherein the length of the reference polynucl eotide
sequence is at |east 1000 bp. Atty Docket hb.:
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