WHAT IS CLAIMED IS: 1. A compound, or salt thereof, comprising
Formula (I): R3 R3AdR1R2 NHR40 (I) wherein: A is optional, and
when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene,
substituted lower alkenylene, alkynylene, lower heteroalkylene,
substituted heteroalkylene, lower heterocycloalkylene, substituted lower

WH ATt{g&é %m{% %Ikylene arylene, substituted arylene, heteroarylene,

teroarylene, alkarylene, substituted alkarylene, aralkylene,

L of SoMBaNIte 8" SPHIIRASAR CBMREPE6ALUENd when present is a linker
selected from the group consistingref lower alkylene, substituted lower
alkylene, lower alkenylene, sestititech owe/alk\enylene lower
heteroalkylene, substituted loweryleteroalkylene ,R0O-, -O-(alkylene or
substituted alkylene)-, -5-, -S-(alkyllene or substituted alkylene)-, -S(O)k-
where kis 1, 2, or 3, -S(@jk(al ituted alkylene)-, -C(O)-,
-C(0)- (alkylene or substitutq‘ﬁi alkylenelf-, -C(S)-, -C(S)-(alkylene or
substituted alkylene)-, -N(R")-, -N lene or substituted alkylene)-,
-C(O)N(R')-, -CON(R")-(alkylene or sypstituted alkylene)-, -CSN(R)-,
-CSN(R")-(alkylene or substituted alkylene)-, -N(R")CO-(alkylene or

whereigpstituted alkylene)-, -N(R')C(O)O-, -S(O)kN(R")-, -N(R")C(O)N(R)-,
-N(RIDOSIINERI )wheMN{REB( B kN RekylegiRtud et |ou@(iRkyllae, lower cycloalkylene,
-C(R')=Rrbdiritkd téwidr aMﬂen@(m&MkéNyleth@m&aeNﬂ%wB )alkynylene
where q%@r %t@dﬁ%@ gﬁﬂ“%ljéld ﬁé@fl}aﬂ(y%ﬂ@lépm{grg ﬁ(;/ !kge(;?e sﬁjstﬁlted lower

ORR..001", JlsOZor- isH, a bsu bstituted

alkyl, cycﬁtercfﬁvfloglrkg taid{er%fcyc St'“l'f(ﬁ aeyah%eeﬁ’arglln e ”eﬁt g hei—Froarylene
alkyl, st S&l‘k@ﬂ“@é"b@ﬁ!@%ﬁ@&#&ﬁ‘@?%ﬁ@lﬁfﬁ@@%an one R"
gBosIpptisnphesethtworéteidioniaity Sotrtteen hetgroayctosaiiiyly Kiles/dd alkpene, ditbted
amino QEE iS4 QbRer &ﬁ%y@ﬁéi%@tﬁﬁigtemmm@ﬁ}i&% Qﬁ/\@phéﬁléi@m@_@&; substituted
and R2 s OR, (ﬁQaﬁé%F&{eprBteS'%%ﬂQBr L6510y ARIBRACI. ROMRSRHES: substituted

or polynucleoti
alkylene)- S(Q} where kis 1, 2, or 3, -S({alkylene or substituted alkylene)-, -C(O)-, -C(O)-

(alkylene or substituted alkylene)-, -C(S)-, -C(8Ikylene or substituted alkylene)-, -N(R’)-,
-NR’-(alkylene or substituted alkylene)-, -C(O)NJR’-CON(R’)-(alkylene or substituted
alkylene)-, -CSN(R")-, -CSN(R’)-(alkylene or sulisted alkylene)-, -N(R")CO-(alkylene or
substituted alkylene)-, -N(R’)C(0)O-, -S(OXR’)-, -N(R")C(O)N(R")-, -N(R")C(S)N(R’)-,
-N(R")S(OXN(R’)-, -N(R’)-N=, -C(R")=N-, -C(R")=N-N(R’)-, -C(R)=N-N=, -C(R’),-N=N-, and
-C(R)>-N(R’)-N(R")-, where each R’ is independently Hkwl, or substituted alkyl;

ww L5 X LA

\/
+N

\
v

R is H, alkyl, substituted alkyl, cycloalkyl, orlsstituted cycloalkyl;

each R” is independently H, alkyl, substituted §lky a protecting group, or when more than onggRUp
is present, two R” optionally form a heterocyclodik

R, is H, an amino protecting group, resin, amino gpalypeptide, or polynucleotide; and

R, is OH, an ester protecting group, resin, amind,gublypeptide, or polynucleotide;
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each of R3 and R4 is independently H, halogen, lower alkyl, or substituted

lower alkyl, or R3 and R4 or two R3 groups optionally form a cycloalkyl or

a heterocycloalkyl; or the -A-B-J-R groups together form a bicyclic or

tricyclic cycloalkyl or heterocycloalkyl comprising at least one carbonyl

group, including a dicarbonyl group, protected carbonyl group, including a

protected dicarbonyl group, or masked carbonyl group, including a

eI Ao DLl (o RIOpEaL T Be A RPN o o
icychic cycloa éroc comd/rlsm east one onyl

group, |ﬁ€ﬂ1€ﬁ'ﬁ§Ogtﬂ’ir&%\WBH?/F‘g?/ﬁl?ﬁlkéﬂt%%@?tﬁH’é’%?ﬂtected carbonyl group,

ickbe iy Br Jprateorsdadisbe biorylagriovqh tatyieia st eerdkih aisheser eadtsaikyl comprisirag

group, irckidirgavaskerdpicRifanyl Graup Rpcatikirkatansineieod; including a

ith
\E/ivrl]d t?] gﬁ&c{rﬁ%&%%%ﬁﬁ 4@%@5%?&%%%&%}&5% 1% RIS RESERnyi group;

RIS O R B A SR AL e oo

R is not'$ARPIA; BrORREAYR Wﬁé‘t'&ﬁ@I"r’té',cé'ibarﬁ%r?ﬁ56&&!1%"9%‘36%{5@&1%3" group,
prodrugroiusoly ater dteeraddic2ibb e gronppaiuerkiaiedkercdrbariybgeinpAinsluding a masked
substituied esriyngdbstitiesiipwrnalkylesie, or an unsubsituted or

with a &HQ%‘EH&?Q%WK‘".@%r?e%k?&%@%f&%’%ﬂh@ %“QLFP EQA?SA%HQ%PJV%FPR?QY find each Ris

H. B rd nEgene rimiainylene or ene. 3. The compound of claim
ISiI

RO EORIIR AN o 20p 5 Pl B A
oran ae)(%)mrﬁ@qmﬁe%@rpbefr@a@uscaéiv BB, PARTHIUD P8 Seaﬂl@t@|t’ﬂniﬂr%QJibstltuted
2. afitd enepdiR 'dfalkyteneheareN RY shbstieiteshatiytene)ed akyiene oompo umd bsitutr

substit @& B3, s@@ra%menqmgﬁajﬁeaﬁgﬁ&aa(bﬁ«?émcha%yr@.n%mwﬂmﬁ AN C
0O Az (XXXIII -A). 5. The compound of claim 3, corresponding to Formula

X)CIII-B): 0 OQS// Ji~I /IAAHNé §xxxu| B). 230 6. The
3 cOMiFBIRaUor alrm L @fF%%ﬁBﬂ'Bﬁﬁ (%5 (xX)CIV): 1l 02)> R,HN
C(OR2 (XXXIV);

! )kR

L

thiophe

RN C(0)R; (XXXIIT):
wherein X is C, S, or S(0); and L is alkylene, substitutbgflane, N(R’)(alkylene) or N(R’)(substituted
alkylene).
4, The compound of claim 3, corresponding to Foen{MIXXIII-A):

0 0
8
\L R

RN C(O)R, (XXXIII-A).
5. The compound of claim 3, corresponding to Foen{MIXXIII-B):

0
o\//

RAENT e (0)R, (XXXIII-B).
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wherein Xiis C, S, or S(O); and nis 0, 1, 2, 3, 4, or 5; and each R8 and
R9 on each CR8R9 group is independently selected from the group
consisting of H, alkoxy, alkylamine, halogen, alkyl, aryl, or any R' and R9
can together form =0 or a cycloalkyl, or any to adjacent R8 groups can
together form a cycloalkyl. 7. The compound of claim 6, corresponding to
Formula (XX)CIV-A): 00 1u F(O(CReR9)NRR,HNC)RCz

XIV- A 8, Th ound of clai ponding to Formula
vy R SR BT Boocv-e). o The
compound of claim 1, correspondlng”to Forjnula (XXXV): 00 x1~/NA"
=R 1 R,HN C(0)R2 (XXXV)ahereihXi iS5, S, or S(O); and L is

alkylene, substituted alkyle ')(aI ene) for N(R")(substituted
alkylene). 10. The compopnhddfclaim 9, corresponding to Formula
(XXXV-A): 23100 C1PC(O)R' NI N -LA A,HN A" (XXXV-A). it. The
compound of claim ©#e0rresponding to Formula Q%P@V B): 0\S/0ll P(O)
N-LAAHNCA A F%(XXV B). 12. The com of laim 1, -
PP SHARGIS FIHERN 3&Sob 2R R r'%@“ n qagh CFR’ group is

independently selected from the group consisting,cdlkoxy, alkylamine, halogen, alkyl, aryl, oryaR®

and R can together form =O or a cycloalkyl, or any tgaadnt K groups can together form a cycloalkyl.

The compound of claim 6, corresponding to Foen{MIXXIV-A):

RN C(O)R; (XXXIV-A).
The compound of claim 6, corresponding to Fom(NXXIV-B):

COR, (XXXIV-B).
The compound of claim 1, corresponding to Foen{MIXXV):

I
(@ -
N C(O)R, (XXXV);

wherein X is C, S, or S(O); and L is alkylene, substitutbgylane, N(R’)(alkylene) or N(R’)(substituted
alkylene).
The compound of claim 9, corresponding to Fdan@{XXV-A):
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\R R1%N Rz HO (XXXX) wherein: (b) (b) (b) (b) I (b)~- C-~ (b) -O- (b)
C-S-(b) Mis-C(R))-, (2)S7 Ry R4 (a) Ra(a) 7 R4 (a) Ra (b) (b) (b) (b)
,AMNR,J'R,JI\rR3S -C-~(b) O-C--~ (b) S-C-S (b) R;"C-(b)/ Rq™C
Ra .iv~-nwv, ,nni. J" (a), (@), (a), or (a) , where (a) indicates bonding to
the A group and (b) indicates bonding to respective carbonyl groups; and
T3 is a bond, C(R)(R), O, or S, and R is H, halogen, alkyl, substituted alkyl,
cycloalkyl, or substituted cycloalk(yl 13. The compound of claim 12,
corresponding to Formula (XXX)CIIII) 232 O O \RR1-NR2 HO
(XXXXIII) 14. The compoupe of £l ted from: OO /O/0
RI,NR2R1,NR2HOor @1 5. The compound of claim 1,
corresponding to Formuleg (W):"Ra Ra B /R

RHN C(0)R, (XXXV-A).

11. The compound of claim 9, corresponding to Féan@{XXV-B):

RN C(0)R,

(XXXV-B).
12. The compound of claim 1, corresponding to Foan@XXX):
R o
Rs
M (0]
R3 A/ \(
T3\
R
Rl\N R2
H
O
(XXXX)
wherein:
) © (®) (b)
s T
SO /C_C ORI o L \ s—3 0
M is ~C(Ry)-, (a)%? Ra R4 (a)E ke ’ (a?% Ry (afg
(b) b (b)
JSJ\),‘ R b (J)J‘{ /RB JJJ R3
é_c/_sé e e 12 s—¢—% )
" Ny \ ] |
R4 J,J‘r [N VaVsl [¥a%Aval

@ @ , @ , or @ , where (a)
indicates bonding to the A group and (b) indicdtesding to respective carbonyl groups; and

Tsis a bond, C(R)(R), O, or S, and R is H, haloggkyl, substituted alkyl, cycloalkyl, or substitdte
cycloalkyl;

13. The compound of claim 12, corresponding to Fdan@®XXXXIII):
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14.

15.

16.

+H3N

0 RaRa R,~NRz HO (lll) wherein each R, is independently selected
from the group consisting of H, halogen, alkyl, substituted alkyl, -N(R")2,
-C(O)kR"where kis 1, 2, or 3, -C(O)N(R"2, -OR’, and -S(O)kR', where
each R'is independently H, alkyl, or substituted alkyl. 16. The compound
of claim 15, selected from the group consisting of: 0 0roN [io~1+H|N
COO- 'H,N COO +H3N COO- HHNCOONHOOOOIiOH" +H|N
COO- +HjN COO- +HjN COO- +HIN COONJIO1HOO1FFJ__YONO
\\ Nom/\ +H3N COO- +H3N COO- +Hj - +H,N COO 233 +H3N
C.00 +H3N COO- +H3N COO- +H3 ) ancb00'0'o'00'0 'H3N
COO 'H3N COO 'H3N COO 'H3N d IOIfh NHzH O 17. The
compound of claim 1, correspongiig

(XXXXII)

The compound of claim 13, selected from:

© O
O O
Rl\ N R2 Rl‘ N Rz
H H
(@] or (@]

The compound of claim 1, corresponding to Fdangilil):

Ra
R, BTR
(e}
Ra
Ra
Rl\ RZ

(1
wherein each Hs independently selected from the group consigtintg, halogen, alkyl, substituted alkyl,
-N(R"),, -C(OXR’ where k is 1, 2, or 3, -C(O)N(R)-OR’, and -S(O)R’, where each R’ is independently
H, alkyl, or substituted alkyl.

The compound of claim 15, selected from theigroonsisting of:

Lo ot ot O

+H3N *HgN CoO"

\“ e I@”““ I@HY | I@*uw

+HgN”~ >coo +HsN” >coo- +HsN” >coo-
o (e} R E

e

+H3N COO- +H3N COO- +H3N COO-
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IXIX® 0 Ra Ra Rj~NRz H O (VI) wherein each R, is independently
selected from the group consisting of H, halogen, alkyl, substituted alkyl,
-N(R")2, -C(O)kR" where k is 1, 2, or 3, -C(O)N(R")2, -OR’, and -S(O)kR',
where each R' is independently H, alkyl, or substituted alkyl. 18. The
compound of claim 17, selected from the group consisting of: 00 0 'H3N
COO+H3N coo- eAO +H3N coo-, and 'H3N coo 19. The compound of
claim 1, corresponding to Formula (IX): Ra RaBO TORa RaRNR2 H

0 ( Wherein each R, is ihdependently %el cted from the g‘t(w ’

Eﬁrg@ﬁ%ﬁ)f H, halo, alkyl, substltut (R )2 here
o isL, 2, or 3, -C(O)N(R")2, -OR', and -(C’ kR‘ where eac

independently -Hyalkyb or substitutegd alkyd. 20. The compoturd- of claim

19, selected from the group consisting of: 1/ HzN H H2N H HzN H HzN g

0000 HO)N HZNIHleOH/E%Lﬂ:P@NH /(@)UV

*HeN~ ~COO +HsN CoOo

OH
H,oN

O

17. The compound of claim 1, corresponding to Fdanul):

Ra
O
Ra
Ra
R R
1\N 2
H
(0]

(V)

wherein each Rs independently selected from the group consistifid, halogen, alkyl, substituted alkyl,
-N(R"),, -C(O)XR’ where k is 1, 2, or 3, -C(O)N(R)-OR’, and -S(O)R’, where each R’ is independently
H, alkyl, or substituted alkyl.

The compound of claim 17, selected from theigroonsisting of:

W o o, o

+H3N +H3N

The compound of claim 1, corresponding to Fdangkx):

B0
Ra \r
O\>
R
Ra
R R
1\N 2
H
(@]
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O O OOH2N OH and 0 21. The compound of claim 1, wherein the
-A-B-J-R groups together form a bicyclic or tricyclic cycloalkyl or
heterocycloalkyl comprising at least one carbonyl group, protected
carbonyl group or masked carbonyl group. 22. The compound of claim 21
selected from the group consisting of: 0o ,and HO o o 0 o0 o H H3N coo-
+H3N coo- +H3N coo- +H3N coo 23. The compound of claim 1, wherein

to eth clic or b|c c oa y
g R A R L gsy'ﬁ?p BBy svbsred ot
cmﬁyp&:’éﬁp"‘{%%é&%&d%{r%oﬁgt’)@‘r(&)ﬁ)'ﬁ@ﬁﬂﬁ @&n&@ﬁﬁ&%%‘i‘aiﬁt%pe”denﬂy
hiawahy! thesgbatistigrealk@.0 N COO 25. A polypeptide incorporating at least

20. OMEeGOMRRUBCIRfMaIY doldfiedrEeRANMRPIDAsi MGt thereof, or an active
metabollte or a pharmageutically acceptable prodrug or solvaie~thereof,
) 235 R3 3 AFB R BN H 0 (X1

H,N

lQwer alkylen quyer cycloalkyleng,, substltutedl etgtpycloalkylene

Jower alkenglenk, substltuteaz%/

heteroalkylene, substltut%d heteroalkylene, Iower heterocycl Ikylene,

S bstvut lower etgonZhéloalkyle e ka\yde/ﬁe substituted arylene,
eroarylene substituted heteroatylgne, aﬁ<arylen

alkarylene, aralkylgne, or substituted, aralkylene; Blis gptional, and when

Ipresent is a kel selected frof the group consisting

H,N

@ S
substituted’ lower alkylene, lower alkenylene substituted lower

21. The compound of claim 1, wherein the —A-B-JfBugs together form a bicyclic or tricyclic cycl&gl or

heterocycloalkyl comprising at least one carbomgug, protected carbonyl group or masked carboroim

22. The compound of claim 21 selected from the gransisting of:
o ; , , and
N o o
o N )
+HgN”~ “COO- +HaN” Co0- +HzN™  ~COO-

+HgN”~ Coo-

23. The compound of claim 1, wherein the —J-R grmgiether forms a monocyclic or bicyclic cycloallkoyl

heterocycloalkyl comprising at least one carbomgug, protected carbonyl group or masked carboroim

24, The compound of claim 23 having the structure:
o o -
*HN” ~COO
25. A polypeptide incorporating at least one conmabaf claim 1.
26. A compound, or salt thereof, or an active mait) or a pharmaceutically acceptable prodrugabvate

thereof, comprising Formula (XI):
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alkylene)-, -S(O)k- where k is 1, 2, or 3, -S(O)k(alkylene or substituted
alkylene)-, -C(O)-, -C(O)- (alkylene or substituted alkylene)-, -C(S)-,
-C(S)-(alkylene or substituted alkylene)-, -N(R")-, -NR'-(alkylene or
substituted alkylene)-, -C(O)N(R")-, -CON(R")-(alkylene or substituted
alkylene)-, -CSN(R')-, -CSN(R")-(alkylene or substituted alkylene)-,
-N(R")CO-(alkylene or substituted alkylene)-, -N(R")C(O)O-, -S(O)KN(R")-,
-N(R)C(O)N(R")-, -N(R)C(S)N(R")-, -N(R)S(O)KN(R"-, -N(R")-N=,
-C(R")=N-, -C(R")=N-N(R")-, -C(R)=N-N=, \C(R'}2-N=N-, and
-C(R")2-N(R")-N(R")-, where e&acH?R'Ais independently H, alkyl, or
substituted alkyl; R is H, alkyl supstituted allyl, cycloalkyl, or substituted
cycloalkyl; Riis H, an amlgo prot ctlngRgroup resin, amino acid,
polypeptide, or polynucleotlam a 2 1s OH, an ester protecting group,
resin, amino acid, polypeptldé4 or p ynucleotide; each of R3 and R4 is
independently H, halogen, lower alk I or substituted lower alkyl, or R3
‘and R4 or two R3 groups optionall c}rm a cycloalkyl or a
whereieterocycloalkyl; Rs is H, alkyl, substituted alkyl, alkenyl, substituted
alkie roptjoattyamd wéeb stikate sltkyeryd kginahsyitusdbistity téigamleoboyier cycloalkylene,
alkylalkexystigubsismie s aliaaaaxiovre birdkylarssoxide Icnep stkH@she, alkynylene,

po'ya'k%%?h%?o%@@ﬂe%&B%&%‘é‘%&%aﬂ E%%?%w?&%ﬂ%%e substituted lower
heteroaryl, alka@/ g{ substituted ara ¥?ﬁ? bstituted aral

(alkyleﬂ%“?{f’%vﬁ f{it8g 3'Myﬂ§n§'j 8 SRR B byt %ﬂf@&eroafy'e”e
alkylen@jk@y@WSRU,bS(ﬁn@;ﬁléﬂréfH?%Béﬁtiw'@tﬂsmm@ﬁ@)ﬂlsus'ﬁ(@yl or
sBifzstittided, and JyheG (@HeH; <G D)2RSetbite@ (G2) NORY dnsidiapein@achlBleis, ditbted
ir}gepelnslﬁé}thrkwﬁéog@@r @rﬂé)fbleﬁblQ%B%E&dgﬂﬁ%eﬁﬂ@@ﬂoﬁé&bﬁﬂ&ﬂﬁﬁyiene substituted
axeny e €ga ! __(f,'t__ ne or substitute
alkaryl, libiﬁ%ﬂti%@ka%y%argf @k)c%%u?stliﬁﬂecﬁﬁgﬁ XI cr)%rl'-\fgceg"‘(}ﬂé betituted
where Z48%R a%@é&'ﬂé%%ﬁhﬁe%?oﬁ%%?&ﬁﬁ@ %EMB%F'Q/‘&Q@ aC(0)- -CO)-
polymefaémeater-seatiieeg alyrieae)a-Clervattiisns siyaibsiiving gkpdeiel -N(R)-,
photocrogsliakerkre cysntexicadakpensd;-a(dyNiR aoatiityikiabel pasubstituted
phlomaf%f?¥4@er§V@é}%:M§WWe%rrﬁfg&eéém pfmt@@@(alkylene or
polypeptide y ra

metal che ast'gjrteg C g)ﬁf@%?%cd a v 2’?{% &Tﬁ%‘gl EJB 28 S@ -

a DNA; S'QEQREXQW%htl%ﬁQé\‘pOﬁFﬁJE@otﬁ@ TNDERRar  -C(R)zN=N-, and
water-sehiR)e EaRiker vaacy erstiaXtid marisiateribeHi arsabripagtclisyla

SRiR kel astlvditaphang), §doelal-comiainsagynesaty; a radioactive moiety;

el SRk b@@Hggwqg&nt%ﬁ. x&l@ bf.dgr&g'a YELAY and

mteracts with other molecules; a hoto m0| ty ot |sog1er|zable
R, 1 an. ester prot Ctl%? resin, amin | uce
m6|ety biotin; a'brotin 0 Ue am0|e ora n eavy atom a

c%%&@él@ﬁé%@e@%ﬁ%mféﬂww W%ﬁrﬂj}&’deﬁ B R or two
chain; aRearbars-tirtkead!gigar 3 aycdwdyt actetagmaitylan amino thioacid; a

texie MaiRfy saksiataRica!itahelechsneialisrs HiRphy SicadfarRBRlgny, alkoxy,
phosphereseaaL dieup: &QQ@EQ{JWE‘&%%%&EWRyo%@r%ﬁér%d@e%%umted

; t {
arery DS RO TS A AR P2 (AL syttt

any comsagtitalof thidebace am. L(%kﬁsﬁ%‘ﬁ’éﬁ“&ﬁ%ﬂWhﬂ?ﬂﬁ)’é&%ﬁﬂrﬁaﬁfy'e“e or

linker selgstadetaiytive)gtosROA8IRIag of aliogpterakylene)-S-S-(aryl or substituted aryl),
-C(O)R”, -C(O)}R", or -C(O)N(R™,, wherein each R” is independently hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenykady, substituted alkoxy, aryl, substituted aryl,

et

heteroaryl, alkaryl, substituted alkaryl, aralkyt,substituted aralkyl;
or Rsis L-X, where
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substituted alkylene, alkenylene, substituted alkenylene, -0-, -0-(alkylene
or substituted alkylene)-, -5-, -S-(alkylene or substituted alkylene)-,
-S(O)k- where kis 1, 2, or 3, -S(O)k(alkylene or substituted alkylene)-,
-C(0O)-, -C(O)-(alkylene or substituted alkylene)-, -C(S)-, -C(S)-(alkylene
or substituted alkylene)-, -N(R")-, -NR'-(alkylene or substituted alkylene)-,
-C(O)N(R')-, -CON(R")-(alkylene or substituted alkylene)-, -CSN(R")-,

-CSN(R)-(alkylene stituted alkylene) R)Coggam lene or
substltf}t?eé aﬂ%’ Cted%o E&%r&l&)sg !kn gfk I%lhaé}l a water-soluble polymer; a

alkylené*f@al\r‘eéﬁo YLRMSNE R B ﬁfﬁ?ﬁﬂ&r@ﬁb&mﬁﬁﬂ@)‘ E‘(@)P\?R”d(éIW%r?é affinity
or substitered eiikideiely |alfalia learieroontystingesih adlopieme P& (€)) k+(polypeptide or
alkyleneeypsptgditintash sk yemoinon aﬁﬁﬂ@&jw&ﬁwﬂﬂﬂwﬁﬁr a cofactor; a fatty acid; a
a&iﬁig%rﬁ drat’g’(Q B E%I)e'otf(lj\é(lg Q)QQOAI\PKB\)' )ég mg&ﬁe a saccharlde a
-C(R )2 r sglu )Slir ﬁ(ﬁﬁ'gﬁf)ﬂ (érpéa} %nﬁq IrStl(ilr(lede él be a fluorophore,
H, alky!l a&%ﬂﬁgﬂiﬂf@w ﬁlRS?Fyvﬁfﬁdé’%&ﬁw'ﬁMWHéWW%é@%u%gé%&btﬁ?t covalently
R is notometimplyatendyexchadingitanhpoupidsutEsRaperglal (/O Bywheheipisdngrizable
phenylengie, iscaandiRkisibhuaaanoieg REHIIGHRhed (9 U0 lahleasdily cleavable
one amHPS’UBLCAdth%c\%aQAHread?oﬁét% Bfg %&%‘5‘9&( E’ar%naﬁ 'l?e%séu‘aQPa redox-active

amino acid; Ris al gl each ais H; R5is L-X, where X

selected4F8HPHHE" h*}bo%%%s"’lé?fﬂb%‘f'%y SOPAROIRRS 6 Bt 3b'°phys'°a' probe; a
detectaBlEIBMEESAEPEI AP CRITEETARIECRID 8104 SR EBNfOBFPHP; @ magnetic group; an
fluoresdetetcphogphargscentncipennduminesgetreghatativiglooitalcatatnggent; a
radioacti¥e.apd @5305;19@]9@5%9&@&4 AR ahwgombination thereof; and

L is optional, qﬂ(gi YRSLP %ﬁefﬂtehsp? 'é%%raﬁ h{ ?QHQH‘tﬁh%rQES%%mung of alkylene,

consisting of a erne su stltute ylene, a ene, substitute

alkenylene, -O-(af{f HéeHraﬁW@ﬁtﬁ{@%‘%ﬂ?ﬁéHBﬁ“ g9 et - @lvene or
substituted alkylefedstingay7al8yE)k{atylebréaty's b stisubst alkyhane) -S(@) where k is

-C(O)-, -_C(O)-(alky,lerm 8r-sudyatityéad calkydaemet)eq dk(B)e)--Q(B)-(atk@rynene or
Oéfg;)stgu;ed glgélﬁg@mted\m @L&svle&l@ ?r é@%&ﬁt&ﬁ&%ﬁym@)&kwena N(R)-,
- ene |

CSN(R)- (alkylenell\\l'%?r f(?u%s 3 e -Fe- g@g@%k@ﬁb fallviene or
substituted alkyleﬁ\ét)s“t“(‘ﬁﬂ@@@%r i‘ﬁ el Ib%}“‘@o Riheited alkylene)-,
_(alkylene or subsfitReCalRYIsTe) COMNREYaIKykne: oNERIBAEtUt@tkylene of

alkylene)-, - (alkylemetiarsLbsfituted alkgenelakie)kdr aliatenexgene)-c(O)NR'-
substituted alkylefh%) ne &?é'ﬁl%ﬂﬁee I@I@%‘tugﬁ%ﬁl}%lﬁﬁ%n@d%ﬂ{ylene) S(RX

-C(R")=N-, -C(R")=N-
-C(R)2-N(R")- N(Ra ky Wshere e%(ghu)ﬁcs\lal ndé‘l%erﬁ"%&'t‘fted alkylene)-S-S-,

substituted alkyl. ﬁ%@éorﬂﬁ@ﬁ(@é‘ﬁ%?&wﬁ'@é%?n AR SHRNRHe NR)-
or substituted pherylet(B8:)=-28. -THe)edmFund @) etar, 26(RipNespemtling
to Formula (XII): BIRE-NRPHRS)-RivtierBld@ah IR is independently Hkyll, or substituted alkyl;
with a proviso that when A and B are absent, Rotsmethyl; and
excluding compounds of Formula (XI) wherein A issplglene; B is a bond;;Rs H, an amino protecting
group, or at least one amino acig;i®ROH, an ester protecting group, or at leastamao acid,;
R is alkyl; each of Rand R is H; Rs is L-X, where X is selected from the group consgbf a
polyalkylene glycol or a detectable label, wheltbie detectable label is selected from a
fluorescent, phosphorescent, chemiluminescentatihg| intercalating, radioactive, and
chromophoric moiety; and any combination therenf & is optional, and when present is a
linker selected from the group consisting of alkgesubstituted alkylene, alkenylene, substituted

alkenylene, -O-(alkylene or substituted alkylene3-(alkylene or substituted alkylene)-, -
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0 (XI). 29. A polypeptide incorporating at least one compound of claim
26. 30. The compound of claim 26, wherein X is a biologically active agent
selected from the group consisting of a peptide, protein, enzyme,
antibody, drug, dye, lipid, nucleosides, oligonucleotide, cell, virus,
liposome, microparticle, and micelle. 31. The compound of claim 30,
wherein X is a drug selected from the group consisting of an antibiotic,
fungicidg, anti-viral agen ntl inflammatary ag an ti- tumo
cardlova% % ahISEIi entpsalljr? t'éjrt%?lerlme g ! @r Sg%ky row%sirl %?edtalkylene) C)
stermdaP@éﬁF@e?héueam&&ﬁ‘fﬁ'B‘r%rauHﬁé@bﬁm%@fHS%%E%ﬂ'@H?ﬁ?n CONR)-,
selectedd@ditiRin@!igriengpoconksitititey elkiienskr et ersttdskylenkalinabstituted
phosphalgsse|3-gataciosinaaseand BliaesemeisaselgRnd besoasipedntkylene)-0-
of claimg@pv h%ﬁ%ﬂe% ot éuggt%@é‘mﬁ/@l%? kﬁéﬁﬁﬁﬁﬁéﬁ%} Qa.ssamyrpm kylene)
consistng a1 Jolescent. ossorasont chemiieacent, e i,
electron YL Mmagnetic, |n rca ﬁga Jdioactive. ' chromo Y
energy ﬁ‘&%ﬁ‘i‘é?qﬁﬁ‘iﬂweéﬁ SA ThEIHTY oFﬁ?éd‘ﬂr&i%%(Bb%'?éptrﬁéQ )z N=N-, and
comprisiB@r atNERSNOR'E avhenoeacicFhavingrarstzoibt tielofrSobatitiad BikyR 3

27.  Rh&loRddumd ofRai & #hbdih R4 Ghéhyiéteipained srsmpeising

o8, |%%rg%ggm%tg}%lgmgp &?J&d%@vﬂﬁﬁ%m%yo a terminal or internal

position within the polypepti A is optional, and when
present is lower alkylene, substitute Iﬁ<ylene lower cycloalkylene,
alke Ienqee substltuted lower

&el lower heterocycloalkylene
arylene, substituted aryleneHheteroarylene, substituted heteroarylene,
alkarylene, substituted alkarylene® aralkylene, or substituted aralkylene; B
is optional, and when present is a lifker selected from the group

29. conmistagidf lemvebatiyeneasuwsttingtoflawmarcalkylene, lower alkenylene,

30. swh%&%&kamem%&ayﬁaee.mwea B%@gpaéhv&ea&n&mm@&n lmw&%up coirgisof a

roak ene, |tut dalk - B-, - aI lene
pevss BT B e R B S R e s
m'”""%ﬂﬁ'%tlﬁfif’era'%ﬂ'l&lene)- -C(0)-, -C(0)- (alkylene or substituted alkylene)-,
31 -CS)romeYS)K @{IRerid ovheraiziitiste d elbadrie)n, thiR ROy congRetifalRiparratibiotic,
fungicice) Rstituite gk letianfart &N @ dmt @ bH I rtatsyleneas o sudstitLéeakemagent,
hormord! J&Qﬁ)f-acfg;sajhl&@tgrm&%%) (alkylene or substituted alkylene)-,

32. N gompo ng%!‘ Ialm 50 wherein X is an emnzwelected from the group consisting of horseradish
peroxidase, alkaline phosphata@@alactosidase, and glucose oxidase.

33. The compound of claim 26, wherein X is a detiglet |label selected from the group consisting of a
fluorescent, phosphorescent, chemiluminescentatihg| electron dense, magnetic, intercalatingoeacdive,
chromophoric, and energy transfer moiety.

34. A method of producing a polypeptide comprisit¢east one amino acid having a structure of Ftartiy

Rs A J
> R

0
the method comprising incorporating the amino aéiformula (1) into a terminal or internal positiaithin the

polypeptide, wherein:
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substituted alkylene)-, -N(R)C(O)O-, -S(O)kN(R")-, -N(R")C(O)N(R’)-,
-N(R)YC(S)N(R")-, -N(R)S(O)kN(R")-, -N(R")-N=, -C(R")=N-,

-C(R")=N-N(R"-, -C(R")=N-N=, -C(R")2-N=N-, and -C(R")2-N(R")-N(R")-,

where each R' is independently H, alkyl, or substituted alkyl; O 0 R" R"
OR,SRR"lIxlloollh JisOO,or -O\R"+N -1& Ris H, alkyl,
substituted alkyl, cycloalkyl or substituted cycloalkyl; each R" is
RSl e Al B0, e
heteroc§¢Pa4HsH: 'PZ/Y% ‘P‘F'%ﬂ*ﬁ)ﬂﬁﬁ‘ﬁ\@W%Péﬁmﬁ%h‘ﬁt%@ﬁ’?r%?ﬁﬂ%&&'ky”y'e”e
polypeptider, mtqronkyieoke otibksitidetihdR2og kP Feahhetstor yptorbgiing, gubsij ted lower
resin, amiacidaRMypeplides Gupatytdcismigdecearh«tib3tans Réddmarylene,
'”depenﬂ%‘}lwé' HAALRY AF&W%@JW&W@’:&I&E‘&HB‘%‘& EQXYI%T Alkyl, or R3

d R4 or FWO RS ﬂrou 2 Q tl?nka Y fﬂerm a5 Coa %nsstbn%of |ower alkylene, gitbsed

hete (t:'%%aaPk YV 5t RS -7 err(s)% S oge Hformn A

trlcycllc'EVEI@&%?P%HWHS&WRS‘&I@Pé@kﬁ?ﬁ’rigwiteat'e@a@tﬁﬁé%%fﬂ%%we’ substituted
group, ilelerdingraatkgerboy! -Graikyqnote stbdkidathtrme)-grou s -atidelingraubstituted
protectegkglicRsbosid)araete ks Masker camrarhewdihdnatigigiane)-, -c(0)-, -c(0)-
maskedﬁétk%ttgoatgtgtmﬁgd %Tk%%e)] %%)OUEWEIP&B fQGBfé?rt&JE‘QWEX&“C NR)-

or blcy IC c?;qcloa | or eteroc cloalk com nsmg at least one carb only q
e

group, NV i’éatHS’B?%}ieaﬁJ%erB ot Y B BN A "I gHRRY
protectéddfdgt or§N it oud; DH ket rarh et el enseiutling @O-(alkylene or
maskedsdbsgihanykgeoe)n; -Wik) @ @YOViSBENE!)WIER YL (S)plrR Pyl () A®IN(R)-,
each R3\gh5B)& ﬂr)eswaﬁ and gt mertfhiﬁmﬂﬁtpta)ﬂccmdmch&a JSN=N-, and

e

each R31 e metho claim
the amimo acid'fs incorpagated Fét a §pecn°@pslte interhe polyﬁeptlde usmg

a transl tlon conjprisin %poly ucleotl eencodlngéthe
pj)lg/ , Wherein the p Ie id on

correspondlng to the' pre-designated site of mCorporatlon of the amino"
acid of Faxmyka (1), and (ii) a tRNA comprising the amino acid, wherein the

tRNA is spétific to the selector codon. 36. The method of claim 35,
wherein th ranslation system comprises a tRNA that is aminoacylated to

the ami af Formula (I) 37 The method of claim 36, wherein the
translat n ssy tem IS an jn vi L%tlon ystFrr] comprising a cell

tltuted coa
sele Y Horn rour}’Co\r'ls,ls Hacera cé’il archeaebacterial

C@E*‘a?tdsé'ﬁﬂ@&ﬁﬂﬁ‘ﬁ&t%é‘il atigyl, W@W&%B’&Wcﬁ %’Féﬁﬁ'%ngtPePé‘Hhﬁt’é%‘ﬁlPi@” ongRUp
acid hassarstencttve Rorpeéspinéing abdtaneyaleall): Ra RaB 'R
R; is H, an amino protecting group, resin, amino gealypeptide, or polynucleotide; and
R, is OH, an ester protecting group, resin, amind,gmlypeptide, or polynucleotide;
each of Rand Ris independently H, halogen, lower alkyl, or sulogéid lower alkyl, or Rand R or two
Rs groups optionally form a cycloalkyl or a heteroogkyl;
or the —A-B-J-R groups together form a bicyclidrizyclic cycloalkyl or heterocycloalkyl comprisireg
least one carbonyl group, including a dicarbonglugr, protected carbonyl group, including a
protected dicarbonyl group, or masked carbonyl grincluding a masked dicarbonyl group;
or the —J-R group together forms a monocyclic oydlic cycloalkyl or heterocycloalkyl comprising at
least one carbonyl group, including a dicarbonglugr, protected carbonyl group, including a
protected dicarbonyl group, or masked carbonyl grincluding a masked dicarbonyl group;
with a proviso that when A is phenylene and eaglsRi, B is present; and that when A is —(@:Hand each Ris
H, B is not -NHC(O)(CHCH,)-; and that when A and B are absent and eadh R, R is not methyl.
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0 RaRa Rj~NRz H O (~) wherein each R, is independently selected
from the group consisting of H, halogen, alkyl, substituted alkyl, -N(R")2,
-C(O)kR"where kis 1, 2, or 3, -C(O)N(R"2, -OR’, and -S(O)kR', where
each R'is independently H, alkyl, or substituted alkyl. 39. The method of
claim 38, wherein the amino acid is selected from the group consisting of:
OON 0 +H3N COO-"'H3N COO +H3N COO- ' H3N COOH/OOOON

3N COO- +H3N COO- +H3N C HOleOO
5. IR RIS HhN R N R OO B AR o ewusing
a”ans'e“iftf}léimf@'vm@@ls 1 0~\ Sam/ \\ SV +H3N C.00 +H3N 000- +H3N
000- +HANIPOOL0UR anddDthe' rlypeotids] AdiethieiBNrOdeotd8 Ro@MIEEs a selector codon
"eb3NsEEAGh HS M care-desiddatdd dile of inaamn of the amino acid of Formula (1), and

(i) a tRNA comprising the amino acid, wherein tRNA is specific to the selector codon.
36. The method of claim 35, wherein the translatigstem comprises a tRNA that is aminoacylateti¢o t
amino acid of Formula (1).
37. The method of claim 36, wherein the translatigstem is ain vivo translation system comprising a cell
selected from the group consisting of a bactegll) archeaebacterial cell, and eukaryotic cell.

38. The method of claim 36, wherein the amino &eisl a structure corresponding to Formula (111):

(D)
wherein each Hs independently selected from the group consigtitg, halogen, alkyl, substituted alkyl,
-N(R"),, -C(OXR’ where k is 1, 2, or 3, -C(O)N(R)-OR’, and -S(OR’, where each R’ is independently
H, alkyl, or substituted alkyl.

39. The method of claim 38, wherein the amino &&gklected from the group consisting of:
i , JL , | .
o J\ O \j/
PN
[e]
+H3zN™ “COO-
HN™ ~coo +HaN~  “COO- *HaN™ ~COO"
H , o o o , 0o
X, N
N
o o
*HaN +HsN” > co0- +HaN” >coo- +HsN” >coo-
H o} , (o} , R E
W)J\ NJJ\
+HgN +HgN~ ~COO- +HgN”~ “COO- +H3N~ “coo-
) 0 (‘? o Q o o
m SQJ\ \SUJ\
+H3N COO- /(©/ /(©/
+H3N™  “COO- +HN~ ~Coo- +HN~ ~Coo-
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O 40. The method of claim 37, wherein the amino acid has a structure
corresponding to Formula (VI): ROIIRaB"AIR0 RaRa R%NRz HO
(VI) wherein each R, is independently selected from the group consisting
of H, halogen, alkyl, substituted alkyl, -N(R")2, -C(O)kR' where kis 1, 2, or
3, -C(O)N(R")2, -OR', and -S(O)kR', where each R' is independently H,
alkyl, or substituted alkyl. 41. The method of claim 40, wherein the amino
acid is selected from the group consisting of: 0000 N 'H3N COO- +H3r|1\(|j
Coo- € OO+H3N coo- , and 'gSN coo 42. The method of claim &7,

cid has corresppnging to Formula (

Rz rf@? wherein e , iSindepende elected from
group consigtingQf.H, halogen; -substituted alkyhcedN(R')2,
-C(Q)kR' where kis 1, 2, or 3, -C(O)N(R")2, -OR’, and -S(O)kR', where
\RJJJ§ independently H, alkyl, or substituted alkyl. 43. The method of

im 42 wherein the amino acid is selected from the group consisting of:
241 eOH HZNHH,NHzZzZNHHzNHOOO H

*HaN

H,N
o]
40. The method of claim 37, wherein the amino &eisl a structure corresponding to Formula (VI):
Ra Q
Ra B
R
(@)
Ra
Ra
Rl\N Rz
H
o]
(V)

wherein each Hs independently selected from the group consigtitg, halogen, alkyl, substituted alkyl,
-N(R’),, -C(OXR’ where kis 1, 2, or 3, -C(O)N(R))-OR’, and -S(QR’, where each R’ is independently
H, alkyl, or substituted alkyl.

The method of claim 40, wherein the amino &&klected from the group consisting of:

(0]

WW ST o

COoO”

42, The method of claim 37, wherein the amino &eisl a structure corresponding to Formula (1X):

O
B
\r\>
O
za

Ra

Ra
Ri< Rz
O
(1X)
wherein each Hs independently selected from the group consigtitg, halogen, alkyl, substituted alkyl,
-N(R’),, -C(OXR’ where kis 1, 2, or 3, -C(O)N(R))-OR’, and -S(QR’, where each R’ is independently
H, alkyl, or substituted alkyl.

43. The method of claim 42, wherein the amino &&klected from the group consisting of:
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H,N

H,N

44,

oolHNC(O)RZ\'( X); whereifi:X, s

N I~HzHHzN OHHzNHH2NH OO O O e HzN and 0 44. The method
of claim 37, wherein the -A-B-J-R groups together form a bicyclic or
tricyclic cycloalkyl or heterocycloalkyl comprising at least one carbonyl
group, including a dicarbonyl group, protected carbonyl group, including a
protected dicarbonyl group, or masked carbonyl group, including a
masked dicarbonyl group. 45. The method of claim 44, wherein the amino
acid is selected from the group consisting of: OHo OH, an d 3N Coo-
- ¥H3N CQOQO 46, The method
oup tdgether @ sa oocycliblcycllc cycloalkyl
ar, heterocyclpalkyl comprising Jat [east one carbonyl group, including a
Idicarbonyl'gtoup, protected trbg nyI group, intitidifig a protected
dlcarbonyl group, or masked carbonyl g;o/u&includlng a masked '

dIC bonypgroup. 47. The method of clgim/49, wherein the gmno acid is:
J"H3NCOO 4 emethod of |@ Wherein[thg amind acid of
ormula (1) hasfthe structure of Horraula (XXX): 0 [XI A~ AR
, S, or S(OY; dLis alkylene,
substituted’ alkylene N(R)(alkylene) or N(R)(substltuted alkylene). 242

C,S,orS(O);and L is aIkerne substltuted alkylene, N(R)(alkylene)
(R)(substltuted alkylene). 50. The method of claim 37, corresponding

toFormula (XXXX): R
The method of claim 37, wherein the —A-B-J-Bugrs together form a bicyclic or tricyclic cycloglior

heterocycloalkyl comprising at least one carbomglg, including a dicarbonyl group, protected cagb@roup,

including a protected dicarbonyl group, or maskadbonyl group, including a masked dicarbonyl group.

The method of claim 44, wherein the amino &&klected from the group consisting of:

46.

The method of claim 37, wherein the —J-R grmggether forms a monocyclic or bicyclic cycloalkyl

heterocycloalkyl comprising at least one carbomglg, including a dicarbonyl group, protected cagb@roup,

including a protected dicarbonyl group, or maskadaonyl group, including a masked dicarbonyl group.

47.

*HaN

48.

The method of claim 46, wherein the amino &sid

o o

COO”
The method of claim 37, wherein the amino a€ilormula (I) has the structure of Formula (XXX):

0 0

I )j\
X
/ 1\ R

RyHN C(0)R, (XXX):
wherein X is C, S, or S(O); and L is alkylene, substitutbgylane, N(R’)(alkylene) or N(R’)(substituted
alkylene).
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R3R3AIM /O Ifs T3R Rj~N Rz H 0 (XXXX) wherein: (b) (b) (b) (b) c
\V (b) 'C-'A (b) 'LC O- (b) C\' S- (b) Mis -C(R3)-, (a)S7 R4 Ry (a) Ra (a)
7 R4 (a) R4 (b) (b) (b) ,nnrr.f R3ill, R3 nnrR3 J 1 C-C- (b) O-C-~ (b)
\S-C--~ (b) R3"R4\y R4 wv, M~ Mi (a)(a)(a)(a)55, or, where (a)
indicates bonding to the A group and (b) indicates bonding to respective
carbonyl groups and T3is a bond, C(R)(R), O, or S, and R is H, halogen,

stit clo Ik I or supstitute cloalk I 51.
49 met(:ﬁoa% czlfl %%torregn(?ﬁ aéormuf Q%%%( dﬁ% g;?-imﬂa %XX”I
Rz O (XXX)all). 243 52. A method for deyivatizing a polypeptlde
comprising an amino acid of Ee 2\)) .method comprising

M\
contacting the polypeptide wieagent of Formula (X1X), wherein
Formula (I) corresponds toyR3>R3 A~-B1~J1-~R R1 Rz

LU LY (XXXINY;
wherein X is C, S, or S(0); and L is alkylene, substitutbgflane, N(R’)(alkylene) or N(R’)(substituted
alkylene).

50. The method of claim 37, corresponding to Foan{dIXXX):

R O
Rs
M O
R3 A/ \(
T3\
R
Rl\N R2
H
(6]
(XXXX)
wherein:
® © ®) (b)
T v
%?/ c—30 ’ /c_c 2 ) ; _E—o—3 ® . e \ s—% ()
M is —C(Ry)-, @ Ry R4 (a) R4 @ R, @
(b)
(b) (b)
\.rg)\)l‘ R e J\S‘i /RS J\I‘r R3
3
L C/—é o c=—c—% () o—c¢—3 () s—c—3 ®)
/ \ \ / |
R4 N,V o s
(a) , (a) , (a) , or (a) , where (a)

indicates bonding to the A group and (b) indicdtesding to respective carbonyl groups; and
Tsis a bond, C(R)(R), O, or S, and R is H, haloggkyl, substituted alkyl, cycloalkyl, or substitdte

cycloalkyl;
51. The method of claim 50, corresponding to FoardIXXXIII):
R 0]
0]
R
Rl\N R,
o]
(XXXX1).
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52.

contacwH @?% qglpgaq_ptlge wt@ a rgw(%ﬂ

wherei

N H R4 0 (I) wherein: A is optional, and when present is lower alkylene,

substituted lower alkylene, lower alkenylene, substituted lower

alkenylene, arylene, substituted arylene, heteroarylene, substituted

heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

substituted aralkylene; B is optional, and when present is a linker selected

from the group consisting of lower alkylene, substituted lower alkylene

lower nylene, substituted Io er alken e

R Rl e é%%eﬁ?ot SRR S e D e comes
9\%%%""&%[6&&8{@6'%(l%ﬁ%rh%ﬁoon‘é(@)

-C(O)-(alkylene or substituted alkyfene)-, -C(S)-, -C(S)-(alkylene or

substituted alkylene)-, -N(R")-, BNR|- Ie,ne’er substituted alkylene)-,

-C(O)N(R')-, -CON(R")- (alkylene o subsfituted 3 alkylene)-, -CSN(R')-,

-CSN(R)-(alkylene or substitute lenek., -N(R")CO-(alkylene or

substituted alkylene)-, -N(R")CEO)Q-, -$(O)kN(R")-, -N(R)C(O)N(R)-,

-N(R)C(S)N(R)-, -N(R)S(O)KN(R')-; -N§R')-N=, -C(R")=N-,

-C(R)=N-N(R’)-, -C(R)=N-N=, -C(R)2-N=N-, and -C(R")2-N(R")-N(R’)-,

where each R' is independently H, alkyl, or substltuted alkyl; O Q C 0o

BR' SRR Jis O or OR' +N tR s H, alkyl, substituted aIkyI cycloalkyl, or

SOSPRURER APEIYAR CRHER RV r’i‘t%ﬁ@??&lé‘r‘ﬁﬁ/“t—“i’eaw eBt- ooy ene. snited

alkylorériglkendenaniviensrotdstitng Grolgnepdsity camisb ittt dhelpseptile; akarylene,

polysusieoiédeikantnR 218K Bheatr esbetfitgkgkgeiag group, resin, amino

agid oBﬁt!MEtea‘itﬂﬁhé?{ RelRUSIeRIdR s RaRh Fﬁ@ &B%%&ﬂs?s{mg%%%?&lﬂ}{e'ﬁ'e ditbted

halogen, | Wer alk or substltute lower a n Fo
corrg)sv\f)e(;n XY_ ke en E JI eren ea§1 Xog mt(jepée%rcfenf ifuted

 detloiank rgbeﬁ Btt‘%ﬁl%&fﬁ%t‘ﬁ?@%@'@ﬁ? R GbIyHReT kiadPt 9 Ritene or
indepénterthakelacieddom ey takypeoermbstingdaialkyienes S stitttédkylene or

alkylemesinadenylens., sulstituted @lkgamdenestithad-SkiRHYIERR@N(R)-, -CON(RY)-

SUbS(QMQQEQJJ%S&ﬁerJ gﬂ(yTgt'e(fllk%%?r M®’)-(alkylene or substituted alkylene)-,
-N(R")CO-(alkylene or substituted alkylene)-, -NJR{O)O-, -S(O)N(R’)-, -N(R)C(O)N(R’)-,
-N(R")C(S)N(R’)-, -N(R)S(OXN(R’)-, -N(R’)-N=, -C(R")=N-, -C(R")=N-N(R’)-, -C(R)=N-N=,
-C(R")>-N=N-, and -C(R’}-N(R’)-N(R’)-, where each R’ is independently Hkgl or substituted

alkyl:

Al b 9 LKA

\/
+N

l
a&;

R is H, alkyl, substituted alkyl, cycloalkyl, orlsstituted cycloalkyl;

or

each R’ is independently H, alkyl, or substitutéd/a
R; is H, an amino protecting group, resin, amino gealypeptide, or polynucleotide; and
R, is OH, an ester protecting group, resin, amind,gmblypeptide, or polynucleotide;

each R and Ris independently H, halogen, lower alkyl, or sultid lower alkyl;

wherein Formula (X1X) corresponds to:

X—L L,——W

[E—
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substituted alkylene)-, -S(O)k- where k is 1, 2, or 3, -S(O)k(alkylene or
substituted alkylene)-, -C(O)-, -C(O)-(alkylene or substituted alkylene)-,

-C(S)-, -C(S)-(alkylene or substituted alkylene)-, -N(R")-, -NR'-(alkylene or
substituted alkylene)-, -C(O)N(R")-, -CON(R")-(alkylene or substituted

alkylene)-, -(alkylene or substituted alkylene)NR'C(O)O-(alkylene or

substituted alkylene)-, -O-CON(R')- (alkylene or substituted alkylene)-,
-CSN(R")-, -CSN(R')-(alkylene or s 8 jtuted alkylene)-,

-N(R"CO-(alkylene or substituted Li ne)-, -N(R"C(O)O-,

wherein(R")C(0)O-(alkylene or substituted alkylene)-, -S(O)KN(R')-,

-RER"YO D PR e ntiy (ARIFC@IN RBe(dliopbirastye sagrstiont@dakkylene)-,

-RHER )G QUINKE Ind e DHRIG S QRHOUE Froni¥iR P INFsiskagR) alliene, substituted alkylene,
C(Ra)kelhlyllélr(g gubsgtu%a amelhk/'l'enecge )-% Mmu@r @H‘&tl% A%()%qg)) I\g—R % -(alkylene or
where ub titute Hler;]eepeg ent FX 05 Su?@tﬁ(u'[ r Sl}/bStltute al ne)-, -C(0)-,
opti ionHay, an(ﬁ1 res % eé‘(ﬁ} NR C% ankycfene SPAeh At
alkyrSHe){alimiens Bfu%l*bsttluteara%y‘@\'r% -SNRPI Il REivee RYERH- NR)-
Ri is-hRi€gnetenttys sl awameprdté@mi@’gl@up‘\:’hmmésaﬂumtimﬁd alkylene)-,
and IaiRylEA 3ot g SHRIBOIGHAINIRG @O ANHRS LB BRlYRENHI P MPLBNER )-

an a{é]l@%r?e%‘ﬂ' DLERL {QAJL%QAQ th gﬁ@% ’H{]&f - @@R@W@&?&Mé’& ﬁﬁéﬂe)

in Formula henylene; B |

is x|~ IS a Ri IS
am.n8<89&83av§§ ?%Lttf&ﬁiy&?ﬂs)arh‘iﬂr%oa?d %5)%(8% (alkyleggsgr substituted
proté&ﬂl@@%oﬁ%ﬁe& 1@&%1%@@“&%%6%%)6(%&@@&%@% siyestyutghalkylene)-,
whersi(R;) T FHE R aN(FO RN () a tgkgatable (Rijsel;, \BtRyeiNiRY-, -C(R)=N-N=,
detegigbjeNakelisyse Rtk e fIMRSGRRAR D PEPHGIERSOS Pl or substituted

chergd(qmlnescent chelating, intercalating, radioactive, and chromophoric
moiety; and any combination thereof, or a polyalkylene glycol; L is a linker

SRR ORI EBn Sis TR T SiRYRsR N Stiutsttne lsylgne)- weeris 0, L

alkeAy®ene, substituted alkenylene, -0-, -O-(alkylene or substituted
alkydex)R) o -Se{alky lenscaiasubs litdashadkyjens) ar SHAMorouare brisd & is H
2, or3ora(Ehk(alkylene or substituted alkylene)-, -C(O)-, -C(O)-(alkylene
ors bstguted alkylene)-, -C(S)-, -C(S)-(alkylene or substituted alkylene)-,

Li) -NR'-(alkylene or substituted alkylene)-, -C(O)N(R')-
E'E@N?ﬂ?‘)d(QTWF&%CB'P%%FB§ﬂﬂ%?JVQWW9 @IWI@?@C&Q&EB%M@&W“*‘ a reageft

alkylene)NR'C(O)O-(alkylene or substituted alkylene)-, ON(R")-
(alkylene or substituted alkylene)-, -CSN(R")-, CSN(R) (aIkyI e or

SUbﬁiM@g l@/ﬂ@%m |Nﬂc:‘>>r>r99'f( %YA%’H&%%’E%UBUF%C’ 5"' "Ris alkyl; R is

R%%’} N%% 0)O (alka){ ene or subs t%{%&%é”‘ﬁee%? gt o, o

e i o G R A o
-C(RY=ReiN(R YsteC ARG TeNs-selkC R fRNarfibcean dha@S RS 2s MR FHRIfROinescent,
whetadash, Ridecindapapdeaitydlalisilopamuhstiytad alkybnditgtion thereof, or a

opt @Jm%&@f%@[%sg Wﬁkg s&:ége)(ﬁr F?%(B);Qnéélmg%P&k?[eﬁé’t%%‘i&@ﬁ’iﬁtgd alkglen

alky Wg wh ere W is -ON(R1)z, where each
mdeﬁé ge,qﬁyspp Léﬁdaa}lh?ﬂéﬂl‘fﬂ%té)ctn%(&kg subsTiied pllviene)-, -S-, -S-(alkylene or

substituted alkylene)-, -S(@)where k is 1, 2, or 3, -S((@alkylene or substituted alkylene)-, -C(O)-,
-C(0O)-(alkylene or substituted alkylene)-, -C(SE(S)-(alkylene or substituted alkylene)-, -N(R’)-,
-NR’-(alkylene or substituted alkylene)-, -C(O)NJR’-CON(R")-(alkylene or substituted alkylene)-,
-(alkylene or substituted alkylene)NR'C(O)O-(alkyteor substituted alkylene)-, -O-CON(R’)-
(alkylene or substituted alkylene)-, -CSN(R’)-, {®’)-(alkylene or substituted alkylene)-,
-N(R")CO-(alkylene or substituted alkylene)-, -NJR{O)O-, -N(R’)C(O)O-(alkylene or substituted
alkylene)-, -S(ON(R")-, -N(R’)C(O)N(R")-, -N(R")C(O)N(R")-(alkyleneor substituted alkylene)-,
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53.

54.

55.

53. The method of claim 52, wherein the amino acid corresponds to
Formula (I1): 0 ABAR Ri~NRz H O (Il). 54. The method of claim 52,
wherein the reagent corresponds to Formula (XXVII): EPEG L 0 -N H2
(XXVII). 55. The method of claim 52, wherein the derivatized polypeptide
comprises at least one oxime containing amino acid having the structure
of Formula (XI): R3~RS R3AFBR R,NR2HR40 (XI) wherein: Ais

ti l tit | lk
owert m&t e A e R B e
aryreﬁtB hétehodlehE sNfstititey W@té?cs‘émgne '”ﬁﬂ?ér\%ﬂé Healbtitteatiuted
alkapjtgnle, iarelioyiane)dortsurstta s dsaiciRIRe A EQ)B -8 kyttirals ehstitwidreaikylene)-

preserérisadinke bsglecteddkgmihe QeatpPreanRgsting: afylevee ariatiyileN@otecting group,
sub%rtajtﬂg lower alkylene, lower alkenylene, substituted lower

en -0-, -O- ne or supstituted alkylene)-, -5-, -S-(alkylene or

% ﬁu‘{‘é’g Ilgﬁ'@nse%- lﬁ-é(‘iﬂ}f(hewaﬂ]ere 0'5 ipoﬁdyto Op@’d@)ﬁp(alkylene or
substituted alkylene)-, -C(O), -C(O)- (alkyle e or substituted alkylene)-,
-C(S)-, -C(S)-(alkylene or substitut e)-, -N(R)-, -NR'-(alkylene or
substituted alkylene)-, -C(O)N(R")-, -CON(R')-(alkylene or substituted
alkylene)-, -CSN(R')-, -CSN(R)<( or substituted alkylene)-,
-N(R")CO-(alkylene or substituted alkylene)-, -N(R")C(O)O-, -S(O)KN(R")-,
-N(R)C(O)N(R"-, -N(RYC(S)N(R")-, -N(R)S(O)KN(R"-, -N(R")-N=,
-C(R)=N-, 246 -C(R)=N-N(R)-, -C(®)=N-N=, -C(R)2-N=N-, and
GRU@IW}MR $2. whewémwwemep@mwrrwyr or
substituted alkyl; R is[t '_EE ,|subst|tuted§‘IkyI lpalkyl, or substituted
cycloalkyl; Ri is H, an.ammg protecting grotip, resin, @2mino acid,
polypeptlde or polynucleotlde an @1?] is OH, an ester protecting group,

e rnet C(’f{a ?éidnhgg Imerp dtﬁé I(‘iélcyfpleo %%ufneeo(?%ls I§t eantdcine ox?me contginin

E

in epen en ogen owera ower a
amino acid having the structure of Formula (XI):
0]
N \R5
i A )‘\
R
s g7 R
Ry R
\N
H Ra
O
(X1

wherein:

A is optional, and when present is lower alkyleaudystituted lower alkylene, lower alkenylene, sitintstd
lower alkenylene, arylene, substituted arylenegoetrylene, substituted heteroarylene,
alkarylene, substituted alkarylene, aralkylenesudsstituted aralkylene;

B is optional, and when present is a linker setbétem the group consisting of lower alkylene, ditbted
lower alkylene, lower alkenylene, substituted lowkenylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkgg, -S(O)- where kis 1, 2, or 3, -
S(O)(alkylene or substituted alkylene)-, -C(O)-, -C(@)kylene or substituted alkylene)-, -C(S)-,
-C(S)-(alkylene or substituted alkylene)-, -N(RINR’-(alkylene or substituted alkylene)-,
-C(O)N(R’)-, -CON(R")-(alkylene or substituted alkepe)-, -CSN(R’)-, -CSN(R’)-(alkylene or
substituted alkylene)-, -N(R’)CO-(alkylene or sutted alkylene)-, -N(R")C(O)O-,
-S(OIN(R')-, -N(R)C(O)N(R’)-, -N(R")C(S)N(R’)-, -N(R)JO)N(R’)-, -N(R")-N=, -C(R")=N-,
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R5 is H, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, alkoxy, substituted alkoxy, alkylalkoxy, substituted
alkylalkoxy, polyalkylene oxide, substituted polyalkylene oxide, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkaryl, substituted
alkaryl, aralkyl, substituted aralkyl, -C(O)R", -C(O)2R", or -C(O)N(R")2,
wherein each R" is independently hydrogen, alkyl, substituted alkyl,

alkenyl, al 1, alkox uted al |tuted
aryl, hetéyg rf t’%ﬁﬁér l&g){ @ute@éﬁﬁw arﬁk%#&%%%ﬁﬂ araﬁ?clhR 's
or R5 |s”]99?e(}\91‘?851é5(?§%{ Qetebtaiedalsdl, biologically active agent, or
pRigrrextkanel bsitutsotadovalciaiedlvyh erispitesermyidoaltitiker selected from the
groIsPHCansistibGrofealicylgep, mibstitiechadplianae alkesnienestsebsitiuted
akenylens, e:Qer thé@é% & %é#%tﬁ&&&?é%}{lﬁ@ea- Rmuckssdikylene or

su C%tltute ky ene or

a

t'%ue}edaaﬁxfjg gyde ?9("(5) EOE)? su d%‘f’u{e(? %Ikylene)
6<£§) ?@(Sfl(%f-lk%éﬂé"@/ﬂ ﬁmgm&téﬁty@ré%)a}m(hw?sﬂwﬁd AL A,
substituseiselkyteriepy, DO ARy b D ORY RYitaik pldyrékgeng wbsEt stedtituted

alkylengiyafkytNERide GHNERItalky e nereteshbstdutesh AbeNg)akaryl, substituted

NR )CSFk&%JMSﬁlﬁ %Léémﬁé'é%%ﬁﬁ'@s )-g MR Cé&’%? S&Rém(&ln R'is
-N(R)C&O%N?(f - -N(R ) (R%]b- §éf kN(R)-, - é g

C(R)= SRS a@(‘ R ke RIGR A

-C(R") 2@y Nl(RS)ib%I\WH%afé'abﬁqJPW'lrﬁﬂ%@hﬁ@ﬁﬁ?#aﬁlkﬂﬁw’ or substituted
substitusedkglloy|Rwsithxa yareiso that when A and B are absent, R is not
methyl. 26, JThe-maibebaf GEgRR, Mh@rgé@,ﬁb@mb/gg@tide is contacted
with the reagept OJpEQ.KEF]%' %‘%%Qes Ff?kér Eﬂ%ﬁ’ﬂ% r({“b'%%sa&'% of alkylene,

conditions. 57. ﬁwe met claimb erelnt e condltl ns are

8. 58. The method'GFUIth a&?’!e\/\ﬁl&%‘?ﬂy ﬁ@pﬂ%é‘ﬁffﬁ@'ﬁ“&oﬂta&éﬁ'W%e or
the reagent of ForwhatEUd Xikitetke. Sreseldieloiae adiicrdyierptedié) where kis

from the group consistg) SiGyHtkziehe ,oBsliddtiNtda M) H dibiz Niggdidna or
UOH N NHz NH, H%E%irmé\éd&mfé& e )L F&é)’(a%#é’dﬂ@t@éﬁ Qk AINR)-,
59. The method of an V\éhe@lnltt alrpllnoﬁamg(ﬁw r g@ Slgr]]eeor
structure of Formula ( 47 % %f o g R1 @(g

wherein Xi is C, SSUBF@“(@;FMIHWE)IS Qngﬁe ﬁ%@?lhﬁ?@@%‘ﬂ@%@“m alkylene)-
N(R")(alkylene) or-NERFG(#iktienteet substituted alkylene)-, -NJR{O)O-, -S(O)N(R’)-,

Ikenyl alkoxy, substituted

-N(R)C(O)N(R’)-, -N(R")C(S)N(R)-, -N(R)S(O}N(R")-, -N(R’)-N=, -C(R’)=N-, -

C(R)=N-N(R’)-, -C(R")=N-N=, -C(R"),-N=N-, and -C(R’}-N(R’)-N(R’)-, where
each R’ is independently H, alkyl, or substitutéd/a
with a proviso that when A and B are absent, Rotsmethyl.
56. The method of claim 52, wherein the polypepisdeontacted with the reagent of Formula (XIX) in
agueous solution under mildly acidic conditions.
57. The method of claim 56, wherein the conditiaresspH 2 to 8.
58. The method of claim 52, wherein the polypepisdeontacted with the reagent of Formula (XIX}tie

presence of an accelerant selected from the grongisting of:
OH

CLr OO OO OO G L “

H,N [

OH |l ,

NH, NH, NHy HoN SN2 e S OH eSS N>
|
N
0
N,

59. The method of claim 52, wherein the amino afiBormula (1) has the structure of Formula (XXX):

and
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alkylene). 60. The method of claim 52, wherein the amino acid of Formula
(I) has the structure of Formula (XXXIII): Il X,~I~LAR1HNC (0)Az
(XX)CIII); wherein Xiis C, S, or S(O); and L is alkylene, substituted
alkylene, N(R")(alkylene) or N(R")(substituted alkylene). 61. The method
of claim 52, corresponding to Formula (XXXX): R R3/M/O R3ATI' T3
\R R1%N Rz H O (XXXX) wherein: (b) (b) (b) (b) -1 (b) - ~~ (b) - O- (b)
C S-(b) Mis-C(R,)-, (2)S7 Ry R4 (a) Ra ga) 7 R4 (a) Ra (b) (b) (b) (b)
,ANn R, J" Y3 ,LJ-TR3 " -C- (b) O-ﬁ,—-~ (b)\S-C (b) R~\C_S (b) /3 Rq
"JYS R4 .iv~n wv, ,nni. J" (), (q)/,(al, , Where (a) indicates
bonding to the A group and (b)4ndicate$ bonding to respective carbonyl
groups; and T3 is a bond,;é;(R), 0, or S, and R is H, halogen, alkyl,
substituted alkyl, cycloalkyl,/Oksubstituted cycloalkyl; 248 62. The method
of claim 61, corresporidifiy to Férhitia (XXX)Cllfxx8: 0

wherein X is C, S, or S(O); and L is alkylene, substitutbgylane, N(R’)(alkylene) or N(R’)(substituted
alkylene).

60. The method of claim 52, wherein the amino a€ilormula (1) has the structure of Formula (XXXl

RN CLO)R, OXXXIN;
wherein X is C, S, or S(0); and L is alkylene, substitutbgflane, N(R’)(alkylene) or N(R’)(substituted
alkylene).
61. The method of claim 52, corresponding to Foar{dIXXX):
R o
Rs
Rs A /M\I/O
T3\
R
Rl\N R,
H
O
(XXXX)
wherein:
(b) (b) (b) (b)
[FaVaval R3 VaVaVyl [VaVa'y [VaVaVal
<|:—c—§ (b) <|:=c—§ (b) c—o—é (b) é—s—% (b)
‘g?/ N %?7/ \ E/ \ 1/ \
M is —C(Ry)-, (a) Ry Ry ’ (@ R4 ’ (@ Ry , (@ R4 ’
(b) b)
b (b) (
.:E/\)n Rs Y = /R3 N e
| c=c—35 () o—c—3$ ) s—c—3 ()
& o/ | |
3 4 }’J 4 NaVa¥s) v
(a) , (a) , (a) , or (a) , where (a)

indicates bonding to the A group and (b) indicdtesding to respective carbonyl groups; and
Tsis a bond, C(R)(R), O, or S, and R is H, haloggkyl, substituted alkyl, cycloalkyl, or substitdte
cycloalkyl;
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RO R1,NRz O (XXX)all). 63. A method for treating a disorder,
condition or disease, the method comprising administering a
therapeutically effective amount of a non-natural amino acid polypeptide
comprising at least one oxime-containing non-natural amino acid, wherein
the oxime-containing non-natural amino acid is incorporated at a specific
site within the polypeptide using a translation system comprising: (i) a
palynuc eotl = enc d|n the eptid eln the polynucleotide
cg%e nPiestes a se ector‘ cocfeoﬁO r>épsp‘)&on Ing >t<i he pre-designated site of
incorporation of the oxime-containing afing#9cid, and (ii) a tRNA

62.

to the selector codon. 64. The metf
system is an in vivo translation syste ompRsing a cell selected from
the following group of organlsms a prokaryote a eukaryote, a mammal,
an Escherichia coli, a fungi, anspégies’of Pseudomonas, a yeast, an
archaebacterium, a eubacteru'ﬂn acplant, an insect, and a protist. 65. The
method of claim 63, wherein the g;g*g&m yone non- natural amino acid is an
oxime-containing amino acid and the oxime-containing non-natural amino
acid has a structure corresponding to Formula (XI): N~O~ R5 R3R3 AB
63.  RARethod fRARRIRE pUieRIyeFRABIATETASEHE MENah SOMAETNP ASSERERIINg &
therapdotivelfyaiitgteveearsolns tifut e dnlowemiaikybtahm|pepadcyoigpalaylen éast one oxaoetaining
non-naBHRSIHHESCIoWRE RYcisalisenantaveh AleRYRNc SUPElHAREhINEE: a soesite

within | ot lene, substituted heteroalkylene,
thi tﬁ) WMQ&%%&X%%Q% Lé@&%ﬂ%&%’%f%

eterocyc ne, substituted lower heterocgcloalk lene,

a%lene%ﬂ%ﬁﬂﬁ%ﬁeaﬂ}l:@ﬁ@gH&BPHBF‘;W&’%V@H{?&&?JY HeIS8HSFoR)PsiRes @ selector codon

atREPFRANEING iHEE Diedeaiuampe pte, iafaiiehe et aiipstren B aIkyle agd gind

igiipptionaRNamcbmirein g ries exitnis carlinikieg selecits ovfikosn the tgroui specific to the selector
cansisting of lower alkylene, substituted lower alkylene lower alkenylene,

supstit enylene, lower heteroalk Iene tuted lower
o4 i?srfagﬁ‘ﬁ@ﬁ“e“ e LY, P S v a o

selecte&frgm}gﬁ H@ng @g)a |8wé151_|sn_§m¥o\ﬁhgleén@%of Qn&n%mal Emherlchla coli, a fungi,
a specieS (@kiaRgIan e st Batabeebalisiened- UGBy UNCE@IRieiRy lR1seagrotist.
65. Substiteted aikdiened-wHe() theGf Bhrf{alitylena 0 asiHasttidtie dradkter@htainingransicid

and the BL(IRQ con[}iﬁln@%}flﬁﬁﬁrﬁr W@H%&W@W%sﬁ&%&l%armula (Xn):
-CON(R")-(alkylene or substituted o

Rs3 i} A /k *
B R
R R
1\H iy 2
o]
(X1)
wherein:

A is optional, and when present is lower alkylendystituted lower alkylene, lower cycloalkylene,
substituted lower cycloalkylene, lower alkenylesghstituted lower alkenylene, alkynylene,
lower heteroalkylene, substituted heteroalkyleaeelr heterocycloalkylene, substituted lower
heterocycloalkylene, arylene, substituted aryléeeeroarylene, substituted heteroarylene,
alkarylene, substituted alkarylene, aralkylenesudsstituted aralkylene;

B is optional, and when present is a linker selbftem the group consisting of lower alkylene, gitbsed
lower alkylene, lower alkenylene, substituted lowkenylene, lower heteroalkylene, substituted

lower heteroalkylene, -O-, -O-(alkylene or subsétualkylene)-, -S-, -S-(alkylene or substituted
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alkylene)-, -CSN(R')-, -CSN(R")-(alkylene or substituted alkylene)-,
-N(R")CO-(alkylene or substituted alkylene)-, -N(R")C(O)O-, -S(O)KN(R)-,
-N(R)C(O)N(R")-, -N(R")C(S)N(R)-, -N(R)S(O)KN(R")-, -N(R")-N=,
-C(R")=N-, -C(R")=N-N(R")-, -C(R")=N-N=, -C(R")2-N=N-, and
-C(R")2-N(R")-N(R")-, where each R' is independently H, alkyl, or
substituted alkyl; R is H, alkyl, substituted alkyl, cycloalkyl, or substituted

cycloalkyl: Ri i Ing protecti ,.resin, amino aci

polypep%{l((jygngf' b%@?u@:;egé %E%r%do r%%%%&l%{]ﬁ 8&3?%&&6& i 'e”?guﬁ(o)n -C(0)-
s, AlRIPSE ) BT HERRIEI S hofyt e RSB R R AR L NG )-
indepenti@nthjkierreadogestiigercaiplkye) o r GOSIRUESINIGI €l iRy, @rsRBtituted

and R4 Qkytere)-R3NOuPSs-optigapliykiniing ¢ cyeiealkd/ph@-, -N(R)CO-(alkylene or

heterocyaaliits dycadt, AllcrapstusagRYO ARSI SN R)-
alkenyl, alkynyl, substituted alkyn Fli glk_og%gRiy,E)Rl g% ,t_echRE9x¥l_ C(RYN=N-. and
aIkyIaIko'\>|<i/, s%%é’ﬁlgﬁfe’d'\gﬁ( Iglko?(i;, )ﬁtl)\i_ya ylene oxide, u_s'\%i.u_teg (R)zN=N- an
polyalkyfeffe-0%fiENEm1; YIYStRRRRE aryderardeb kel pstrhetyted alkyl;
hreieitd sty alkstydiesidistitayeldalayk anstiatatkgiclsalkgtituted aralkyl,
-éallsyrle,a)ﬁ@ﬁifwpﬁﬁiéuﬁﬂgi@U@l&@ﬁ&:@N685}%1yp{@glk<lyéeaqoa§m§ab&twtaﬁh

- - I.Substi . ~SrS- or
SO N o,
ir?&%hp%fr%%'?ﬂg' &/’H’Féj%g erilfSh negsctiteitea iy PSS (O Lebltv R frand R or two
alkenyl,Ral%exps SeigsRttea kRl Pr sUsstiRABWEryl, heteroaryl,
alfigaery, Snstitoridtel kdy) akealityspbstetilgtitytedoanal kybsotuiad atkylnyX alkoxy,
Whlere &Jﬁ@ﬁ%mﬁs&fﬁm4#&6@,@5&&@&@_&5;@:&%&3{9%@ &W@éi @ublstituted
polymer; & water-sol olymer; eri of golye 9l Asubstitu
e e e s
photoaffIlA I a iR caipolrlH e F et bRl HEN protaRbfalkytene or
polypepiitetisitepolppresideRRBIoga kieantbedipedratmittheds-Frégvherulstituted aryl),
metal chejajrr; & @Rctercadnity pcitie eircaatroRydiatepen palyyneleotdesikyl,
a DNA; & RNAeARINHURER S RUNDHE SREAR R Sapshatid@@xy, aryl, substituted aryl,
water-spluble, dendimer, A eYeiedextin ablomaleral. apanoparticle: a
spin Iabe(?; a ﬁddrop%%fe, & metal-containi g m0|e'f'y; a ra@fdactive moiety;
a novel FuREbHal'§fS8ip; a group that covalently or noncovalently
interactX wigrseltiated fnateibaleovin hetticagedimdyety; elphetcisateesdablkepolymer; a
moiety; deiiiive digijednaleaieoR ARy i3ceRARAIY Cchepn&teau@ an affinity
chemically. CleavaRIfi A MRi; 3 REOIRSISHRRIG R UPs RB-RIRRAASH RifFeptide or

cha_lin; aglarbotnd-llnkeld sugar:.a redox-agtl e a ent; an %n?lno,thio?m 8 i
toxic mBLE- BN TDRHCEN TR DI, BRHSlCE piga cgacir  fat aci 2
phosph6FESEEHRISF LR NALI RO AN et tyr BB shPaldetrlsAtderiseaccharide, a
group; avaragaktie geodpnema inidedelaiing igeoiafEaa aimamidphoseindabel; a fluorophore,
energy Harsecagaiy mbialogicalbaacivrorgratl andriestable; abeluatd: covalently
any COFBPH%ﬁE'%Qrﬁtk?ﬁ‘%eté\%&%%m%g'g%o?é%ﬁj?g%@hlté‘élge‘élh%%@%ﬁm?go%enzame

[
linker selected from the group consisting of ene, substituted a iylene,
a|kenylé?f’é‘?‘%ﬁ’b%‘ﬁhﬁé’&“ﬁﬁ@ﬁ@%ﬁe‘?‘569', POCATRYIE A B S5t KB SHETHER'Y oleavable
alkylendfoUrs 2 REIGHRFIEAIE GOYRIIFStRIMEA BHGHEE)CAIBHIKE NGRS R f8dopactive
2, or 3, af{d)kfalkyderdoatisubstittitedeaikyiastagiyy HBERY MmO (@dkyikaivel probe; a

or phosphorescent group; a chemiluminescent grouplestron dense group; a magnetic group; an

intercalating group; a chromophore; an energy fesregent; a biologically active agent; a
detectable label; and any combination of the abawd;
L is optional, and when present is a linker seldkétem the group consisting of alkylene,

substituted alkylene, alkenylene, substituted allare, -O-, -O-(alkylene or
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substituted alkylene)-, -C(S)-, -C(S)-(alkylene or substituted alkylene)-,

-N(R')-, -NR'-(alkylene or substituted alkylene)-, -C(O)N(R')-,
-CON(R")-(alkylene or substituted alkylene)-, -CSN(R")-,

-CSN(R")-(alkylene or substituted alkylene)-, -N(R")CO-(alkylene or
substituted alkylene)-, -N(R")C(O)O-, -(alkylene or substituted
alkylene)-O-N=CR'-, -(alkylene or substituted alkylene)-C(O)NR'- (alkylene

or substituted alkylene)-, -(alkylene or s [tyted alkylene)-S(O)k-( .
alkylene or substi%tl%é? a{ﬁ<d§/a]é( & -%‘-’,'-(‘3%@‘6%68? Su Xsbt%%ﬁy |gn33<., S(@where kis
alkylene)-S-S-, -S(&RN(RIVAMLELOHH S LRIIRRE SRRy - (@koiene or
-N(R")S(O)kN(R")subdiiRted MiteyleG{RYES):, ~C(F*Jal ki pnERUPSstit@ERJefpiNS:, -N(R')-,
-C(R')2-N=N-, andnrRCER)RN @R Jobkirjed WkReagach B NR iudeendariiyhe or

H, alkyl, or substiyfedalitylathya ngMt%%Fhé‘EM{ﬂ%QaﬁM B & ARS8 Rene)-,
R is not methyl. 66. 'qu',heorgeI hlod of clzygt]p GWI'(] rel? thj odme-((o%ttaslnln
amino acid has a'é\{?u%?ur' 2CoITeSponaNg 1o EOrRIGHa (NﬁﬁéDR ReBRS
R,,~ N Rz H 0 (XIPb¥t ek rode b e B ah er el kyiene)-C(ONR™
oxime-containing @tkiroeawisuhsidutes trikpns - chaliospesuizig ted #otame)ss(©)
(XI: N1 Rs R QlyibheottiRitietdidyie-sT heuryrtasbaiftiaianGene)-s-s-,
wherein X is a walggssglubie ROEENNGS) TREMSUALS RN iR
| o} cal. 70. I

wherein X is a derivative of ethylene glycol.. he method of claim

65, wherein X is 4'5y15(BNE cNBOLIANTL: THE HEModr b 681

wherein X is a drug(RR2-NMRENMRIhoHSe erinTRES, WhrteIATy g kilsesghgituted alkyl;
pelypeptidse 3t Wite methedef aisem, Rasmtgrein the second polypeptide

66.  ISTRE RXMDE FHRIAIBHIQ NN MALW MG asifdo RO REPtide;dRd cofredd¥Rding to

Formulgngéﬂod of claim 72, wherein the second polypeptide has the same amino
acid structure as the non- natural amino BacidF!oonpeptide of claim 62.

T
sa
Rz

O
(Xn).
67. The method of claim 65, wherein the oxime-cimittg amino acid has a structure corresponding to
Formula (XI11):

Ry
N
H

e
ot

o

Ry R,
.
H

e}
(X).
68. The method of claim 65, wherein X is a watdtisie polymer.

69. The method of claim 65, wherein X is a derxabf polyethylene glycol.

70. The method of claim 65, wherein X is a cykata@ompound.

71. The method of claim 65, wherein X is a drug.

72. The method of claim 65, wherein X is a secpolgpeptide.

73. The method of claim 72, wherein the secorggeptide is an oxime-containing non-natural anmacal
polypeptide.
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75. The methods of any of claims 63, further comprising a
pharmaceutically acceptable carrier. 76. The method of claim 63, wherein
the oxime-containing non-natural amino acid polypeptide is a modified
oxime-containing non-natural amino acid polypeptide. 77. A method for
detecting the presence of a polypeptide in a patient, the method
comprising administering an effective amount of a homologous

74 el th‘]rﬁ STne AC, Bo'r‘mr‘fé’“de %ogn?ngSWa% e 'eamsé 8Miho acid structure as the no

XIME-COn a|n|n non-natural amino wherein the oxime-containing
”at”ra'émi?fbaé'&a%ﬁ?ﬁtﬁiﬁp?frﬁféﬂ% a specific site within the polypeptide using a

75.  tramstattbeds psemsnotdaipsiSin fritipecpehtrrphectiaie wnabdings piable carrier.
76.  pohgpegtieeoivhenan theppiiuslalidaseobphisemasrieat gsdRptide is a miedif
oxime- M@%ﬁﬁ&ﬁ&#%&f?&%.%%ﬁ&ﬁ eS'te of 'nCOprfat'On of the

oxime- cor;taop .amino acid a tRNA comprisin
77. A.method etectin resence ;Eﬁ in f’{?\"]‘ ent, the m gc%néonapeq %dmmusgean
oxime-containing a aCId W e et IS SpecCl IC (o3 (0)

eﬁec‘”@é’&&#?‘?‘ﬁﬂﬁ?@?f?@ﬂ#‘é&%?@%ﬂ Fpiciy, RRlyefP tHR CORASTYGH '§9§té’i‘ﬁ PREVR Y
non-nayixa drams it wisy ste e comprisimg rentedl asie e dteat foane dlae  sflenifingjtdinithe
polype QAL @EGBRIBMSy R PrekarMatg: a eukaryote, a mammal, an Escherichia

cgli, a SQE&%%c@BFd%ee%QQJMB%Sp&yL%B%eavé(%ﬁ?et pré‘@n%lé?é?;?}&?@&%%'w@ a%elector codon

eubacterium, a plant, an insect, and a protist, /9. The method of claim
m?ﬁg?éﬂ?'{ﬂ'ago%ﬁ p&%ﬂ?ﬁﬁ*ﬂﬁ“g*%%ﬁ A& %FHS%‘HTE;%S%%B‘E gaino 2 and
cmprise Ry temstisp@ ek BCemtaiNMPEINTITD VAEE ALFANTNA strpetifieteihe selector
Fatola ()Cl): N~O~ R5 R3R3ABR Ri,~NRzHR40 (XI) wherein: A

78.  iSTRAPHRAR ar@lawhﬁn ma%&nﬁ&dmﬁkﬂ%r@m w@&ﬁﬂgtﬁ@dg\o@érﬁ%ﬁ@nﬁng a cell
selectel(g) r‘rq t(%ql é r&%ﬁeo\‘l ?ls tétr% % I&\Q’ygt(é\yg |é) %g %‘ ea’ 410\%%{ %@ylc%%ecbli a species

stltute nylene, a yny ene owe heteroa ene,
of Pseugt ?Eﬁ’é‘ﬁfu?éﬁ“ﬁ ?e‘f%aélkﬁféﬁéh?SWéFH%Po@%E}ﬁWPé\Hé‘%WItﬁTQ& RSQYEY
79.  héberoelobalkideng’, amaeaieths sistit rBTtiszI9e sl Het@itayiépelypeptide compriaes
least ot 1Bk teatisteraandedrs, halkardenefswhstiutro alkarylene, aralkylene,
or substituted aralkylene; B is optional, andgvhen present is a linker
selected from the group con5|st|ng30f lo ralﬁylene substituted lower
alkylene, lower alkenylene, su alkenylene, lower
heteroalkylene, substltuted lower heteRroalkerne -0-, -0-(alkylene or
substituted alkylene)-, -5- glm e or substituted alkylene)-, -S(O)k-
where kis 1, 2, or 3, S(O)k(alkylen or substituted alkylene)-, -C(O)-,
-C(O)- (alkylene or substituted alkylgﬂse)- -C(S)-, -C(S)-(alkylene or
substituted alkylene)-, -N(R")-, -NR'-(alkylene or substituted alkylene)-,
-C(O)N(R )-, -CON(R)-(alkylene or substituted alkyleneé -CSN(R")-
-G SNPECNRL AR SE DR SRR thrine! AYRJFafSTutad (RVRE B w@wsfcsywy'ene

substituted lower cycloalkylene, lower alkenyleshstituted lower alkenylene, alkynylene,

wherein

lower heteroalkylene, substituted heteroalkyleaeglr heterocycloalkylene, substituted lower
heterocycloalkylene, arylene, substituted aryléw¢eroarylene, substituted heteroarylene,
alkarylene, substituted alkarylene, aralkylenesudsstituted aralkylene;

B is optional, and when present is a linker setbftem the group consisting of lower alkylene, gitbsed
lower alkylene, lower alkenylene, substituted lowkenylene, lower heteroalkylene, substituted
lower heteroalkylene, -O-, -O-(alkylene or subsétualkylene)-, -S-, -S-(alkylene or substituted
alkylene)-, -S(Q) where kis 1, 2, or 3, -S((dalkylene or substituted alkylene)-, -C(O)-, -C(O)-
(alkylene or substituted alkylene)-, -C(S)-, -C(8Ikylene or substituted alkylene)-, -N(R’)-,
-NR’-(alkylene or substituted alkylene)-, -C(O)NJR’-CON(R")-(alkylene or substituted
alkylene)-, -CSN(R’)-, -CSN(R’)-(alkylene or sulisted alkylene)-, -N(R")CO-(alkylene or
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substituted alkylene)-, -N(R)C(O)O-, -S(O)kN(R")-, -N(R")C(O)N(R’)-,
-N(R)C(S)N(R")-, -N(R)S(O)kKN(R")-, -N(R")-N=, -C(R")=N-,
-C(R")=N-N(R"-, -C(R")=N-N=, -C(R")2-N=N-, and -C(R")2-N(R")-N(R")-,
where each R' is independently H, alkyl, or substituted alkyl; R is H, alkyl,
substituted alkyl, cycloalkyl, or substituted cycloalkyl; Ri is H, an amino
protecting group, resin, amino acid, polypeptide or polynucleotide; and

R2is OH estel rot |n

polynuc?e%%gu (i:aé 'qagq gégét)%s de%gﬁow(% en, %3/\/(?4: INRD-
alkyl, or%@&ﬁﬁh@@lbw@% &(%'\é ﬁ&h&\‘ )RS Boups otiBray- and
form a cGRIalk{R bNEr hre terere\raldalikyd; RISpenBEndikykas absititsitated A,
akemy/laisy bsidstiac alien\dycrlkyny br ssthstitidagoalikynyl, alkoxy,
SH%ﬂ%ﬁ%ﬁl@b%te%%@%%yre%baﬁﬂ%%ﬂa%%%‘é%ﬂypo%wm&nﬁngx'de

syietiicd pabveliyene pude, &l ey hettoand
ShEtittiéd Rt oary | 3IRaPy BsTitlteF aRER araﬁ<y¥ S {dIUted

aFatkyAf B@Tﬂﬁ&'@"@%ﬁ?@ﬂﬂie’ﬂ?@ﬂ’@ﬂe'ﬁ\é‘?@'NﬂR‘")2“"“{%{1R?)i‘@ﬁé”@/ll or Rand R or two
substituRedralkylemiely®)BR'sydatitpliene betsulostiyited

atkydene)ry:- Qi Skipstittitod sabgtiarafkéRalkyfd QUBRitutRE alkynyl, alkoxy,
-C(O)NGGp)ge YXQ%@{&G%%& éﬂgﬁﬁ’lﬁ%j%ﬁﬂ& nygr @'&Ybe spibstituted

substituted aIk [, alkenyl, substituted alken substituted

oyt S ENAE A GAr A GRAREH AT St ghiny sbstus
substituaardr alR sruRestiser. alvheidere ubatistes dndsnelHRNGROg kviene or
consistingpsiftadd ity et €) Y& 0SB0 yiatiel e ee wadaisso kil ke repigiaesyhor substituted aryl),
derIvatIV@(Q)‘F;DOJM@@B(LeB}eQUWh% m@l@ﬁrmlW’Kgrn@eﬁé’ﬁgéﬂmwrogen alkyl,
Compoungs&uge%‘%kﬁ“ LD l% LaPt%le(?a[ﬂléﬁﬁ(%ﬁf'“s't JAbek (ﬁk%ex% YF substituted ary,

compound; a resin; a secon protein or polypeptide or p pep| e

analog; "SFSARHAFYr SYRIbERS ﬁ'ﬁ@%e"’l’if‘“ﬁ"ﬁ‘r@?ﬁ %%?é?g?’ 'a cofactor; a

fatty aciel;Riisdatbwhgirate; a polynucleotide; a DNA; a RNA; an antisense
polynuclestide|catsatchanisgroap wakestisgbibledstaads pagimer.cyaadesdiine dolymer; a
b'omat%éﬁbaﬁv@%ﬂﬁé?%ﬁhﬂ}l@n@g%m m@é&@ﬁ@&%@x.@cm@&&r&omw% affinity
moiety; abr?dl Ct%\é [ et%Xl grgaoctlve (l:JonCtlon%Egroug ar%prd? n r olypeptide or
covalenﬁy or oncovaér?t ifteracts With other moefecu es;ap otoc H’&

moiety; %pm%&m?z%@“PHSYe%a'ﬁlB?W f&‘%ﬂﬁ'fﬁ%ﬁ&'lﬁ@% %CH{G?E{S/“""“V acid; a
incorporathuyaracarpaiomleatidheniibally Bled\atisimsgrolyptieeotide; a saccharide, a
photocleawaklgugrougrdame|engateed &t cathiaiiaiz aatbeutilirkedpiv@as); a fluorophore,

redox- a&w&al%gﬁtmn ﬁgﬂmo tFH&%@&éﬁ\r&ﬁ&é{ﬁo@b@'fﬁHén@r%l'ﬁF&?d"&@lbﬁp that covalently

labeled m0|et sical pro hosphorescent grou
c%vg} racts V\P th tﬁér aecu?tp Patoca ed n%letgp a &otmsomerlzable
chemllumlnescen ,ane ec ron adense 8 magn tIC group,; an

intercal SRSV PEUR; aabéﬂﬁ'Fb?ﬂ?d%&fé‘ raﬂeéh@iaawaﬁéf%’f‘vagm ; @chemically cleavable
biologicaiyactvetageniatde detectaldeighiel admicanybomibkedsogaofathaeox-active
above; agght- 46 SRtENAbaBE AR MRIGSEN kB MEMselREG Il BRphiRRal probe; a

group CB@%NQSQ&E'%}WS cn%%m%%geﬂl‘@Y&%B&:@AK%@X&%@%@U Q%’i%‘ﬁ%ﬁ'c group; an
alkenylene, lene or substituted al%@f -, -b-. -

T §&55?£“%H%?eﬁ‘? e teypuerta Bl @é?ﬁ{rYear‘i&VSrage”‘ 2
substitute @Rl dahe)- aﬂ@?@bcoﬁ’(@)u{ﬁmﬁ@rﬁé’w substituted alkylene)-,
-C(S)-, -C(S)-(alkpieiveabrasubskitupesaiiiyleieke; sBISREW th\fRbt(@Hoykesniagst alkylene,
substituted alkyleg@)siinkeRRNERS: arte MR niBLkNIRBGIRNe, -O-, -O-(alkylene or
substituted alkylene)-, -S-, -S-(alkylene or substd alkylene)-, -S(Q) where k is
1, 2, or 3, -S(Q)alkylene or substituted alkylene)-, -C(O)-, -C(@)kylene or
substituted alkylene)-, -C(S)-, -C(S)-(alkylenesabstituted alkylene)-, -N(R’)-,
-NR’-(alkylene or substituted alkylene)-, -C(O)NJR’-CON(R’)-(alkylene or
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253 substituted alkylene)-, -CSN(R')-, -CSN(R'")-(alkylene or substituted
alkylene)-, -N(R")CO-(alkylene or substituted alkylene)-, -N(R")C(O)O-,
-(alkylene or substituted alkylene)-O-N=CR'-, -(alkylene or substituted
alkylene)-C(O)NR'- (alkylene or substituted alkylene)-, -(alkylene or
substituted alkylene)-S(O)k-( alkylene or substituted alkylene)-S-,
-(alkylene or substituted alkylene) S S-, -S(O)kN(R )-, -N(R)C(O)N(R")-,

N(R)C(S)N(RY)- S(OKN(R
-C(R)=N-N(R"-, _ﬁﬁ aﬁpﬁ):ylg Cé%_ - (I}l&(g%i Rr(ﬂx?s“gﬁ,?_?lkylene)-,
where each R'is i b%(ﬁé%ﬁﬂ?f‘ﬂorﬁk?ﬁ“we&?&‘iﬁ’ﬂﬁéd IRYP) Quickplgylene or
proviso that wherspbgliteteB alkgetios@a-RRS, netkitrrthpt. s8oseT ik vieeehGdONR -
claim 79, wherein heiextresaaaiaiiiag,mmno-agigdiasselidataklene)-s(Q)

di /
corresponding éoogqrmyaéaﬂanm%%%@ ReoRnudfindd Bty < s

erein the oxime-containing no ac

a structure corresp nl‘J\J N—P Bl N?&?II) Né%) %3 Rlilfli\?ﬁ%?&gﬁ)) N(R)'
82. The method o'T‘oIa@W’fg\,‘wﬁé'?énﬁ\‘%@ kefeEecNsT HR Mg ip and
consisting of a labelRa-ay(&,) afiRiffimiterabedh Rl plotesfiityy abgl;on spiituted alkyl;
lahela ariuss epharena radieast wesamietkmiRypiety incorporating a heavy

80. aﬁ%@m%mobs&t%fr%%’ \!\ﬁgﬁéﬂqh@&ﬁﬁx CM‘)&?H%'&&& Rgg%es’trﬁcture corresponding to
phosphorescent group; a chemiluminescent group; an electron dense

Formulg (Kilh: a magnetic group: a chromophore; an energy transfer agent; a
detectable label; and any combinat above. 83. The method of
claim 79, wherein the biosynthetic oxilme-containing non-natural amino
acid polypeptide is a modified piosynthetic oximezcontaining non-natural
amino acid polypeptide. B4, A methaq for easing the isolation properties of
a polypeptide comprising utiizing]a homologous non- natural amino acid
polypeptide comprising at least ofe oxime-containing non-natural amino
acid, wherein the oxime-containingCamino acid is incorporated at a

81. Zgg@ﬁ@t%@o\mmm o RelyReRtiSe\SiRfha s RO S KSR B ing to
Formula TXI111):

©/O\/LR
Rl\N R2
H
e}
(X).
82. The method of claim 79, wherein X is seledtecth the group consisting of a label; a dye; dmy label;

a photoaffinity label; a spin label; a fluorophoaeradioactive moiety; a moiety incorporating avyeatom; an
isotopically labeled moiety; a biophysical probgyresphorescent group; a chemiluminescent groupleatron
dense group; a magnetic group; a chromophore; amggtransfer agent; a detectable label; and ampatation of
the above.

83. The method of claim 79, wherein the biosynthetime-containing non-natural amino acid polypegptis
a modified biosynthetic oxime-containing non-natamaino acid polypeptide.

84. A method for easing the isolation propertiea pblypeptide comprising utilizing a homologousno
natural amino acid polypeptide comprising at |esmt oxime-containing non-natural amino acid, whetleée
oxime-containing amino acid is incorporated at ecHjr site within the polypeptide usingranslation system

comprising:
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(i) a polynucleotide encoding the polypeptide, wherein the polynucleotide
comprises a selector codon corresponding to the pre-designated site of
incorporation of the oxime-containing amino acid, and (ii) a tRNA
comprising the oxime-containing amino acid, wherein the tRNA is specific
to the selector codon. 85. The method of claim 84, wherein the translation
system is an in vivo translation system comprising a cell selected from

Ef fO"OVeVr; ceo dOf Orgg{nlstﬂne o‘? Féoth( ryvgne rpno al; awggt?deac%ab%esaz!l selector codon
ESCh r| |a coll ungl, as e Pseu omonas, a yeas

afeeReRadnsR e af%ﬂﬁ%i@féﬁﬂ 4 s E TSN ”ﬁrfd”éaﬁl‘%é‘f“'% agithend
niigthodaoRJAEAN8Aisind treivitirecoxtrmene emtedidind etein-thatiiéd Bradofiedfcthe selector
plygeptide comprises at least oxime-containing one amino acid having a

Stlrh’&%ﬁl&f (!: QWW!& (Mé}elwthglfrg%s%ﬁerﬁé Mnﬁtrﬁ%léﬂdﬁé teQu(&)mpnsmg a cell

selecte rom th !)S %ptlona nd when esent N % era aymearr]ne ?’el;t%hacol a fun
ower a yer\{ve' e CyC'i% r]lq’ﬂene %u%sa’u?u d’?oWer CcyC Toa'?ﬁ“ he. |, a fungi,

a Spec'MWR@ﬂ}%ﬁé’eéﬂb%'ilﬂj?éﬁeRﬁﬂé’i‘%éﬁy@ﬁ@f'&&%%ﬂ%‘?cqU’Wéf" protist.
86.  hetervalkyderielabuBstithtee bterdatkyimmeen dower bterocycld atiyleptele compriaes
least osskRIHMERGhIPWRaREIOE YElA/ iaBe: PaHRNEHSMDSituted arylene,
heteroarylene, substituted heteroarylene, agkarylene substituted
alkarylene, aralkylene, or substltq;ed ara yleﬁe B is optional, and when
present is a linker selected fr 99 %on3|st|ng of lower alkylene,
substituted lower alkylene, lower alkenylene substituted lower
alkenylene, lower heteroalk?f i §ﬁtuted lower heteroalkylene, -0-,
-O-(alkylene or substituted alkﬂene -5-, -S-(alkylene or substituted
alkylene)-, -S(O)k- where kiis 1, 2, ot 3, -S(O)k(alkylene or substituted
alkylene)-, -C(O)-, -C(O)- (alkylene or substltuted alkylene)-, -C(S)-,
whereine s)-(alkylene or substituted alkylene)-, -N(R')-, -NR'-(alkylene or
stifsseriiead) and/iee)pree O NRe) 2k RUfGIRYRE NS LB SRILMSEpalkylene,
alkylene)hstGEN (Rier, efcBAKR alloyde nikeny sudbstiiutadoakadin)ene, alkynylene,
-N(R)CRwalkta bRk Rubsimied ﬁUfé’JS‘J‘l%) éﬁ(ﬁé@é@k@amm )sh&Rtned lower

N(R)C (e)t)eN(:eﬁ? al %r C N(Rgb tut %%koﬁa%\?é sujb ttuted heteroarylene,

C(R)= aly! T\ 5 nd

-C(R")234@0 eﬂ?(lﬁ‘j“%ﬁ%%”@éﬂﬁ”ﬁ %?i%%ﬁ‘éﬂﬁ%‘ﬁ? ﬁa'éy(l%ﬂe or

SBifssontioael. alid/WRrigreEealky k kkes tetemdiia troyrioaiainoe suprstitkyisge, sitbied

cycloalkylydralig/lEhea R @n ine@ prote ciingtired hasiticamiofeatidsroalkylene, substituted

rpeosl?'r?eggﬁgr’ I%%Qm%ﬁlioﬁdgﬁ)gggyé%% & Qﬂe%ﬁl?ﬁﬁé’)prgte@'WQigi Br substituted

mdepen é/ntlyg %&%Wénp I&oj{/?/éf aiFI)f%r Fﬁtgﬁsfjovs\}g?t% Pfy'e”%%s c(0)- -C(0)-

and R4 @kmae or subst|tuted alkylene)-, C(S) C(Sl)eylene or subs’ututed alkylene) -N(R’)-,
-NR’-(alkylene or substituted alkylene)-, -C(O)NJR’-CON(R’)-(alkylene or substituted
alkylene)-, -CSN(R")-, -CSN(R’)-(alkylene or sulisted alkylene)-, -N(R")CO-(alkylene or
substituted alkylene)-, -N(R")C(O)O-, -S(@)R’)-, -N(R)C(O)N(R’)-, -N(R")C(S)N(R’)-,
-N(R")S(OXN(R’)-, -N(R")-N=, -C(R")=N-, -C(R")=N-N(R’)-, -C(R)=N-N=, -C(R"),-N=N-, and
-C(R)>-N(R’)-N(R’)-, where each R’ is independently Hkgll, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, orlsstituted cycloalkyl;

R; is H, an amino protecting group, resin, amino gealypeptide, or polynucleotide; and

R, is OH, an ester protecting group, resin, amind,gmlypeptide, or polynucleotide;

each of Rand Ris independently H, halogen, lower alkyl, or sulogéid lower alkyl, or Rand R or two
Rs groups optionally form a cycloalkyl or a heteroogkyl;
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R3 groups optionally form a cycloalkyl or a heterocycloalkyl; 255 R5 is H,
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, alkoxy, substituted alkoxy, alkylalkoxy, substituted alkylalkoxy,
polyalkylene oxide, substituted polyalkylene oxide, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, alkaryl, substituted alkaryl, aralkyl,
substituted aralkyl, -(alkylene or substituted alkylene)-ON(R"),, -(alkylene

0;%2 2 éaj' ed a”? ted“é?%ﬁf%% Y, szub(sa"éYa ne Prn?“b ;E‘jﬂuted alkynyl, alkoxy,

OI’ S

C(O)Nﬁ#bﬁt%ﬂéP@W@@f‘ﬁﬁ@% ﬁqagbléﬁfa@l F@tha ﬁng‘ﬁwpe substituted
substitutebtaikgheatikidmydnduobtititied aikermydstioiusutistre. alkeny, substituted
aryl, subsdituteshay|subeiteasyielk ey sidastituiaedalikaeye2omly), @kylene or

subst'tugegsm@émmgmje%dﬁﬁa AR 5 BBRIBCIRAGE NGO GHRbsired ary).

consistin

e mer; a water-soluble
derivative'g pblyg? ylene(fg(f%\c'ﬁc))é,)q %Br%ascgllﬁlégrmdaeé) 'fo?n&ﬁ( hydrogen, alky,
compo%BStéuéﬂ%@kﬁrﬁﬂfﬁ'th?“P&Héle‘éaﬁ??ﬁt’b%rﬁ%%%@ﬁ alkacifyle substituted aryl,
compouretsreardsatkaayls edumtitlprctianyb e pdiyseptitecdraptlypeptide
analog; amantibodyps antibody fragment; a metal chelator; a cofactor; a

fatty acid, cabghyefales g ANONSIeRGE: AN AN 20 ADIEE R poymer: o

polynuc eotide; a saccharide, a water-soluble dendrimer, a cyclodextrin,

promat A A IED G, e FRTBRSROTEN A EoREAH ) 2
moiety; 'aPRAGI GALPE MIOIRIAS!, A 'RBVAERATOIRYIEPEFOR PSR BIREhAL Polypeptide or
covalenghyymptdnaeial eantlynitiehact awiibu p themem kedulesatar photfacagedatty acid; a
moiety; @@b@m@r\a%gab&eomi%tmmoaiﬂm mﬁ&m@%lm%oadmgi%xchande a
Incorpor%qgrgslaeu%?ay%ﬁt%g} gc gg&g)&%ly (Eh %\A%talﬁa rOalfllp le” a spin label; a fluorophore,

photocleavab group; an elon ae ain; a car on-finked sugar; a

redox-aR R £GBRE 5% r&?i'ﬁ?foatfﬁ‘éia%‘fﬂved%%@%féf&?"%[}‘?"ugfﬁ’ﬂb"pﬁaﬁi}’p that covalently
labeled ehereepyaldbityphigsieavitopiberangpriigshaiecscedmyreiyja photoisomerizable
chemilumirResepnh;groidprn anRiREHamolenseaantys acanagineticgredadycleavable

intercalgfing. %rﬂkﬁ?m%%ﬂwgut}p% @%&Q@J%Hé@%ﬁfoﬁgﬁl@d Sugar; a redox active

blOlOglcallé/ CtIV g?fmta%ddegex%erlpcla%t abel |sgia %(bglggmm%ré%gf |ooh%/ﬁ|cal probe; a

above; a?lCP ISO IOnal, and wnen pre en IS a'linker selec

group cB?féﬁ%*Eﬁi@sﬁ?f}iW{ﬂé’né ChamHetisaealIg R RIETEIR SRS FEC Wt B STRETELF 9roup: an
alkenylemerca@tindg(alivy Festeooromls tdutadraysiemne)t, a bigloScadikgtbyreaoent; a
substituge@ @isd enr)- and €AY kombieieok ¢sthbk,aBaf: 3, -S(O)k(alkylene or
SCLZI?SS;“UJ[E?S&)['%EB ggaf}@o)w&ﬁj%;@%ﬂﬁ%\&@ s%m% r% &%H&gtggo?f alkylene,
substituted aIker%ne% u&,e&sﬁkﬁﬁ ﬁiﬁ@ {‘I?{ f%a?f(ﬁt@ SU%St?u?{a fyiencor
alkylene)-, -CSN(ﬂlyst't@@M{'ﬁ'yr(%%my‘fené @#@@B%ﬁﬁ%‘?ﬁ*&lﬁmﬂw ; “S(@ where kis
-N(R")CO-(alkylerie 2rosabstiQ)tdd atieydesdkstitudRINKIEDH O -C{@HK yl&@lkytame or
substituted alkylesg)sfadNF Siyiengfalkylene Qe pnsitabstituted alkylene) N(R)-,
alkylene) CONRaliylen o SHosll gaedmm;ene O)@gg@u@ alkylene or

substituted alkylene lene or substi ute

-(alkylene or subst téé 21 é'ﬁ% )5 SNEJORNERY %@5 Ntﬁﬂ slkylene)-,
-N(R)C(S)N(R)-, MRS @MIRNIRY- sums(pyged alkylene)-, -NJE(0)O-, (alkylene or
substituted alkylene)-O-N=CR’-, -(alkylene or suteged alkylene)-C(O)NR'’-

(alkylene or substituted alkylene)-, -(alkylenesabstituted alkylene)-S(Q@}
alkylene or substituted alkylene)-S-, -(alkylenesobstituted alkylene)-S-S-,
-S(O)N(R)-, -N(R)C(O)N(R’)-, -N(R)C(S)N(R’)-, -N(R)JO)N(R’)-, -N(R’)-
N=, -C(R)=N-, -C(R")=N-N(R’)-, -C(R")=N-N=, -C(R'}-N=N-, and
-C(R)>~-N(R’)-N(R")-, where each R’ is independently Hkwl, or substituted alkyl;
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N=, -C(R")=N-, -C(R")=N-N(R"-, -C(R")=N-N=, -C(R")2-N=N-, and
-C(R")2-N(R")-N(R")-, where each R' is independently H, alkyl, or
substituted alkyl; 256 with a proviso that when A and B are absent, R is
not methyl. 87. The method of claim 84, wherein the oxime-containing
amino acid has a structure corresponding to Formula (XII): BYYYIR
NCO/Rs R,,~H Rz H O (XIl). 88. The method of claim 87, wherein the
ox1me -contai m Id ha a str ture corresponding to Formula
%? RIZ'BS {%1%%% Igéiﬁl% %%Iy e method of claim 87,

81. wﬁ@r@ﬁ*ﬁ%’fé'ﬂ@téﬁ‘ %‘E‘IB!@B%RHW&CW THENREHhBRP éfSHI‘éin%‘?o”eSpO”d'”g 0

Formulgybi@bein X is a derivative of polyethylene glycol. 91. The method of claim
79, wherein the oxime-containing non-naturakamino acid polypeptide is a
modified oxime-containing non-naturé no acid polypeptide. 257

N Rs
\o/
Rl\N R»
H
O
(X1).
88. The method of claim 87, wherein the oxime-cimitig amino acid has a structure corresponding to
Formula (XIII):
PN
N" " Rg
©/O\)\R
Rl\N R2
H
(0]
(X1m).
89. The method of claim 87, wherein X is a watdtisie polymer.
90. The method of claim 87, wherein X is a defxabf polyethylene glycol.
91. The method of claim 79, wherein the oxime-ciittg non-natural amino acid polypeptide is a miedif

oxime-containing non-natural amino acid polypeptide
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