CLAIMS

1. An combination comprising:
(A) antibody-recruiting molecule (ARM&nd

(B) a plurality of natural killer cells;

wherein the ARM comprises

(1) an antibody binding moietyf the formula:
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(2) an antibody-recruiting molecule (ARM) of fornaut

(=)

or a pharmaceutically acceptable salt thereof, ®iher

(a) the ABT is an antibody binding moiety that ¢éand to one or more antibodies, or

fragments thereof;

(b) the TBT is a target-binding moiety that is;

|

HN
HN—  CO:H
@)

HOZC‘&/\

(c) L is alinker moiety that connects the ABT lwihe TBT;

(i) wherein the ABT is a group of the formula

(Xaa),
(RQtU%
or F—(Xaa)z—, wherein:

each Xaa is independently an amino acid residue;
tis 0-50;

Zis 1-50;

each Ris independently 4=R’;

each 2is independently a covalent bond, or an optionslilgstituted bivalent group

selected &Cyo aliphatic or G-Cy heteroaliphatic having 1-5 heteroatoms, wherem@mmore

methylene units of the group are optionally andepehdently replaced with —C(R9, —Cy-,
—0-, =S-, -S-S-, -N(R’)-, —C(O)-, —=C(S)—, ~C(NRC(O)N(R")—, =N(R)C(O)N(R")-,
—N(R)C(O)O-, —=S(0O)—, =S(Q}, —S(O¥N(R’)—, —C(O)S—, or —C(0)O—;

each —Cy- is independently an optionally substititizalent group selected from a

Cs-20 cycloaliphatic ring, a €20 aryl ring, a 5-20 membered heteroaryl ring havint)

heteroatoms independently selected from oxygemaen, sulfur, phosphorus and silicon, and a
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3-20 membered heterocyclyl ring having 1-10 hetiomoa independently selected from oxygen,

nitrogen, sulfur, phosphorus and silicon;
each R’ is independently -R, —C(O)R, —§RD or —SOR;
each R is independently —H, or an optionally suib&d group selected from &p

aliphatic, G-30 heteroaliphatic having 1-10 heteroatoms indepeihdealected from oxygen,

nitrogen, sulfur, phosphorus and siliconr,sgaryl, Gs-30 arylaliphatic, G-30 arylheteroaliphatic

having 1-10 heteroatoms independently selected &moynen, nitrogen, sulfur, phosphorus and

silicon, 5-30 membered heteroaryl having 1-10 loetierms independently selected from oxygen,

nitrogen, sulfur, phosphorus and silicon, and 3¥#nbered heterocyclyl having 1-10

heteroatoms independently selected from oxygergen, sulfur, phosphorus and silicon, or

two R groups are optionally and independently takemther to form a covalent

bond, or:

two or more R groups on the same atom are optwnall independently taken

together with the atom to form an optionally suoigtid, 3-30 membered, monocyclic, bicyclic

or polycyclic ring having, in addition to the ato10 heteroatoms independently selected from

oxygen, nitrogen, sulfur, phosphorus and silican; o

two or more R groups on two or more atoms are aptlp and independently taken

together with their intervening atoms to form ani@mally substituted, 3-30 membered,

monocyclic, bicyclic or polycyclic ring having, eddition to the intervening atoms, 0-10

heteroatoms independently selected from oxygemgaen, sulfur, phosphorus and silicon; or
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(ii) where the ABT-L- is a group of the formula

6R5 RS

L \Lz/

R%
7 .
R wherein

each of B, R®, and R is independently hydrogen or an optionally subttid group

selected from Cs aliphatic, a 3-8 membered saturated or partiallsaturated monocyclic

carbocyclic ring, phenyl, an 8-10 membered bicyahematic carbocyclic ring, a 4-8 membered

saturated or partially unsaturated monocyclic loetgzlic ring having 1-2 heteroatoms

independently selected from nitrogen, oxygen, dfusua 5-6 membered monocyclic

heteroaromatic ring having 1-4 heteroatoms indegeihg selected from nitrogen, oxygen, or

sulfur, or an 8-10 membered bicyclic heteroarom@tig having 1-5 heteroatoms independently

selected from nitrogen, oxygen, or sulfur; or:

R! and R are optionally taken together with their intervencarbon atom to form a

3-8 membered saturated or partially unsaturated®umlic carbocyclic ring or a 4-8 membered

saturated or partially unsaturated spirocyclic toetgclic ring having 1-2 heteroatoms

independently selected from nitrogen, oxygen, dfusu

R2 and R are optionally taken together with their intervencarbon atom to form a

3-8 membered saturated or partially unsaturated®ulic carbocyclic ring or a 4-8 membered

saturated or partially unsaturated spirocyclic toetgclic ring having 1-2 heteroatoms

independently selected from nitrogen, oxygen, dfusu

an P group and the Rgroup attached to the same carbon atom are ofiticdaken

together with their intervening carbon atom to far8-8 membered saturated or partially

unsaturated spirocyclic carbocyclic ring or a 4-€nmbered saturated or partially unsaturated

spirocyclic heterocyclic ring having 1-2 heteroaimdependently selected from nitrogen,

oxygen, or sulfur; or

two RP groups are optionally taken together with theieimening atoms to form a

Ci-10 bivalent straight or branched saturated or unatgdrhydrocarbon chain wherein 1-3
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methylene units of the chain are independentlygpitbnally replaced with —S—, —SS—, —-N(R)—,
—0-, —C(0)-, ~0C(0)-, —C(0)O—, —C(O)N(R)—, -N(R)E{G-S(O)—, —=S(Q}, or —Cy-,
wherein each —Cy is independently a 5-6 membered heteroarylenyl %4 heteroatoms

independently selected from nitrogen, oxygen diusul

each of R, R®, and R is independently hydrogen os.€aliphatic:

each of R, R*, and F is independently hydrogen os.Caliphatic, or:

R? and R are optionally taken together with their intervenatoms to form a 4-8

membered saturated or partially unsaturated momicdyeterocyclic ring having 1-2

heteroatoms independently selected from nitrogeygen, or sulfur;

R* and R are optionally taken together with their intervenatoms to form a 4-8

membered saturated or partially unsaturated momicdyeterocyclic ring having 1-2

heteroatoms independently selected from nitrogeygen, or sulfur; or

an P group and its adjacenPRroup are optionally taken together with their

intervening atoms to form a 4-8 membered saturatguhrtially unsaturated monocyclic

heterocyclic ring having 1-2 heteroatoms indepetidaelected from nitrogen, oxygen, or

sulfur;

L1is a trivalent linker moiety that connects R* arfd L

L2 is a covalent bond or a1 @ bivalent straight or branched saturated or unatgdr

hydrocarbon chain wherein 1-3 methylene units efdhain are independently and optionally
replaced with —S—, -N(R)—, -O—, —C(O)—, —OC(0)H3¥O—, —C(O)N(R)—, -N(R)C(O)—, —

%49‘ %{WF‘ “4”"#’
S(0)-, —S(Oy-, n_, n_, n

Cy'—is independently a 5-6 membered heteroarylenyi 44 heteroatoms independently

. or —C¥~, wherein each —

selected from nitrogen, oxygen or sulfur; and
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each of m and nis independently 1, 2, 3,4, 3,8, 9, or 10; or

(iii) the ABT-is a group of the formula

-
RS R” R
\
. N
R o)

0 . Wherein

each of Bis independently hydrogen or an optionally subtgi group selected from

Ci.6 aliphatic, a 3-8 membered saturated or partiatlyaturated monocyclic carbocyclic ring,

phenyl, an 8-10 membered bicyclic aromatic carbbcyimg, a 4-8 membered saturated or

partially unsaturated monocyclic heterocyclic rivaying 1-2 heteroatoms independently

selected from nitrogen, oxygen, or sulfur, a 5-6nhered monocyclic heteroaromatic ring

having 1-4 heteroatoms independently selected fribtbgen, oxygen, or sulfur, or an 8-10

membered bicyclic heteroaromatic ring having 1-ftmtoms independently selected from

nitrogen, oxygen, or sulfur; or:

an R group and the Rgroup attached to the same carbon atom are ofiticdaken

together with their intervening carbon atom to far8-8 membered saturated or partially

unsaturated spirocyclic carbocyclic ring or a 4-€nmbered saturated or partially unsaturated

spirocyclic heterocyclic ring having 1-2 heteroaimdependently selected from nitrogen,

oxygen, or sulfur;

each of B is independently hydrogen or.€aliphatic:

each of Ris independently hydrogen, oi.€aliphatic, or

an B group and its adjacent’ Rroup are optionally taken together with theiemening

atoms to form a 4-8 membered saturated or partisbaturated monocyclic heterocyclic ring

having 1-2 heteroatoms independently selected fribtmgen, oxygen, or sulfur;

R? is hydrogen, €3 aliphatic, or —C(O)€s aliphatic.
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| bod » lecule (ARM).

6. 2. The combination ofclaim 1, wherein-ARM-ef-any-one-of the-precedingiels

Etenng-a-pluralibv-of natura er-ceis to

the-subject-whereithe natural killer cells are memory-like naturdleki cells.

+ 3. The combination of claim 1 or-2ARM-ef-any-one-ofclaihss,for-use-in-the

wherein the natural killer cells are cytokine-inddanemory-like natural killer cells induced by
IL-12, IL-15 and IL-18.
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4. Thecombination of any one of claims 1 to 3, wherei@ ABT-L-ARM-ofclaim-6,
wherein-the-ARMs acompound groupf the formulaH-:
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L3 is-a-bivalentlinkermoiety-that-connects - -0 with TBT:
: bindi ety-and
6512345674890+ 10.

5. TheARM-combination of any one of—efclaim 6claimsaly wherein theARM-ABT is

a compound-having-the-structuregronfithe formula

(Xaa);
(Rc)tU
(Xaa), |

C |
{ % ]b

Ja
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15. 6. Thecombination of-ARMef-elatim-6claim 1 wherein the antibody binding

moiety (ABT) is or comprises a peptide unit that is or comgrBEAWHLGELVWCT, wherein
the two cysteine residues optionally form a disidfbond.

6. 7. Thecombination ofARM-etlaim 16, wherein the antibody binding moiet4BT)
is or comprises a peptide unit that is or comprGBEAWHLGELVWCTC, wherein the first and
the last cysteines, and the two cysteines in tradiaiof the sequence, each independently and

optionally form a disulfide bond.



2+ 8. The eempesition_combination of any omé claims 196201 to 7wherein the

composition comprises an antibody or a fragmernetife

9.Thea
Example-disclosed-hereincombination of claim 1, mhethe ABT is or comprises any one of the
following:-
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Ha
(Xaa),
mUL

each Xaa is independently an amino acid residue;
tis 0-50;

z is 1-50;

L is a linker moiety;

TBT is a target binding moietyhat is;

|

or a salt thereof, wherein:

HN
HN—§ CO,H
HO,C o
CO,H

each Ris independently -=R’;

eachof a-and b-is independently 1-200;

each is independently a covalent bond, or an optionslllgstituted bivalent group
selected G Cy aliphatic or G-Cxo heteroaliphatic having 1-5 heteroatoms, wheresmammore
methylene units of the group are optionally ancepehdently replaced with —C(R3, —-Cy-,
-0-, -S-, -S-S—, -N(R")—, —-C(0O)—, —C(S)—, -C(NR’-C(O)N(R")—, -N(R")C(O)N(R")-,
-N(R’)C(O)O-, -S(0)-, -S(Qy, —S(O3N(R’)—, —C(0O)S—, or —C(0)O—;

each —Cy- is independently an optionally substittivalent group selected from a.£
cycloaliphatic ring, a €20 aryl ring, a 5-20 membered heteroaryl ring havint) heteroatoms
independently selected from oxygen, nitrogen, suffhosphorus and silicon, and a 3-20
membered heterocyclyl ring having 1-10 heteroatmmdependently selected from oxygen,
nitrogen, sulfur, phosphorus and silicon;

each R’ is independently -R, —C(O)R, —& or —-SOR,;
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each R is independently —H, or an optionally subtsd group selected from&s
aliphatic, G-30 heteroaliphatic having 1-10 heteroatoms indepethdsalected from oxygen,
nitrogen, sulfur, phosphorus and silicon,sgaryl, Gs-30 arylaliphatic, G.30 arylheteroaliphatic
having 1-10 heteroatoms independently selected &xygen, nitrogen, sulfur, phosphorus and
silicon, 5-30 membered heteroaryl having 1-10 letierms independently selected from oxygen,
nitrogen, sulfur, phosphorus and silicon, and 3¥@&nbered heterocyclyl having 1-10
heteroatoms independently selected from oxygerggen, sulfur, phosphorus and silicon, or

two R groups are optionally and independently takgether to form a covalent bond,
or:

two or more R groups on the same atom are optiaalll independently taken together
with the atom to form an optionally substituted3@membered, monocyclic, bicyclic or
polycyclic ring having, in addition to the atom 10-heteroatoms independently selected from
oxygen, nitrogen, sulfur, phosphorus and silican; o

two or more R groups on two or more atoms are optip and independently taken
together with their intervening atoms to form aniapally substituted, 3-30 membered,
monocyclic, bicyclic or polycyclic ring having, addition to the intervening atoms, 0-10

heteroatoms independently selected from oxygerggen, sulfur, phosphorus and silicon.

24— The ARM-of claim-23-whereinais-1and-b-is 1.

11. 25— The ARM of claim23-e+~2410wherein —(Xaa)z- is or comprises
—XEXAXOXOX XX OX 10X 11X 12— wherein:

each of X, X* X5 X8 X7, X& X5 X0 X and X?is independently an amino acid
residue;

X®is Xad or Xad;

X% is Xad'; and

X!2is Xad or Xad,

wherein each Xdais independently an amino acid residue whosedhidé comprises
an aromatic group, each Xsa independently an amino acid residue whosedidn
comprises a positively charged side chain, and ¥aeh is independently an amino acid residue

whose side chain comprises a negatively chargedc$idin.
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12. 26—The ARM of claim10 or 1123-er24wherein —(Xaa)z- is or comprises
=X3XAXOXOX X EXOX 10X 11X 12—~ wherein:

at least two amino acid residues are connectedghrone or more linkage$;L

L is an optionally substituted bivalent group sedctG-Cyo aliphatic or G-Cxo
heteroaliphatic having 1-5 heteroatoms, wherein @anmore methylene units of the group are
optionally and independently replaced with -C¢R,) -Cy-, -O-, -S—, -S-S-, -N(R)-,
—C(0)-, -C(S)-, -C(NR’)-, -C(ON(R)-, -N(R)C(O)N')-, -N(R’)C(0)O-, -S(O)-,
-S(0Op—, -S(OIN(R’)-, —~C(0)S-, or —-C(0)O-, whereirPlis bonded to a backbone atom of one
amino acid residue and a backbone atom of anottménoaacid residue, and comprises no
backbone atoms;

Xbis Xad or Xad;

X% is Xad!;

X12is Xa# or Xad’; and

wherein each Xdais independently an amino acid residue whosedid@ comprises an
aromatic group, each Xa# independently an amino acid residue whose aidé comprises a
positively charged side chain, and each"Xaandependently an amino acid residue whose side

chain comprises a negatively charged side chain.

1327. The ARM of any one of clain3-te-2610 to 12wherein each of X X’, and X!is
independently an amino acid residue with a hydrbphside chain (“hydrophobic amino acid

residue”, Xaf).
1428 The ARM of claim23-e+2410 or 1,lwherein (Xaa)z is or comprises
DCAWHLGELVWCT

, Wherein the two cysteine residues optionally fardisulfide bond.

1529 An anti-body recruiting molecule (ARM), of claib® or 1123-er24wherein (Xaa)z is

or comprises any one of

275



CF;

OH S
N
0 0 - | o
=
N N Nt
Oj/NH 04 N 0 Oj/NH
NH
HN HN O" HN
o7 N
S0 Ny HN™ 0
IZN]iNiO 0 O "/N:L{ HN mﬁl
N\ H ¢)
N NH HNJ\._/ N NH 0
E NH
HO
o} 0 HN
N o}
i \ HN A~
S o N=/
A-10 A-11
HO
o
3 o)
o OH “NH
N\ O
/ » - NH HO
N
H
A-12 A-13

276




o] S o)
—N NH \ ( NH
>—\’ 6] 0O HN‘<‘
/ O HN—X s o}
“—NH

A-15

A-16 A-17

277




A-19

A-18
OH
o OH
o
0 0
o) o)
N
XN (0] N H HN H N
HN/ NH 5 /RN 0 HN
HN © AN N
NH — O o)
] NH HN
o
{ 0 NH A NH ©
N N { 0 NH QA NH
H 0 N
NH :
S\/‘('/'(H \ NH H NH by 0
H 1 A7 \
0N\ HN -2 ~OH s\/‘( T | A
- 0N\ HNZ~0H
Os_NH :
0 o~ NHz NH
5 b 7 NH;
HO N

A-21

278




A-23

A-25

279




O -
z ©00J A\
T o
ZT I=
o T H\N‘
=z (@] P4
HIAUVV\.I/ o © Z
o) o VNMWV = 74
T T
O =
© N
N~ P4
o
N :/N I\
< T <
T
= g
Y ZT w %A
W anl
T
N ECIN, 2T
z 0o T Nl o
T o
ZT =
o T H\N‘
P4 (@) P4
)A%v\]/ o © z
=z
c z - IZ 7%
(@) =
© N
%o} 4
foe)
N :/N N
< T <

280



O £ 5
H%I/ \ -
7 N\ Z " %NH
_ fo z OO0
z T
rz O O~ Z
e Z \, z
I T T //N
O =z ~
> O "zx
(@) Z== " @] o
/ pd @] o T
,_:/\/\N \ O T T W 1Z
= @) pd r = z o8
T o T > z 2 T ﬂ o}
=z //_ o
o /:\/N pd \_ =z 3 ~ tzT
(@] I T T
z
— N\ ™
|
o” o 2 L )
T < T <
T
T T T Z
5 © Z O
(@)
L ZT - OM\NH
O & @) W =
7\ Z 3 2~
=z
— o © z 0O H\///
Z /P\« z
rz O 0. Z
o z T L.z
I T T //N
(@) z =~
> O” "z M.J
Z== " o o
o \ | L o L
::/\/\N \ O T T W 2z ZT
=z O Z T W z
W O T N//_ z 4 o o
o /:\/N z \_ = 3 ~ zT o
(@] I T T m
pd
o” o 2 L )
T < T <

281



H
OH
'j OH 7 NH,
O\ﬂ«N NH (@] (‘/u\ NH
N ood N NoOod R
0 NH N OH NH N
o)
HO NH o) Q HO NH O
S " 0 oy N
HN._O 0] {
NH HN % NH HN %
o)
S _ 0
N NH 0 =
0 N NH
N 0
H N
H
A-34 A-35
OH
© OH
0
o) O o
HN\}LNH HN\G 0
NH
o HN} HN
HN/§N AN © AN o} o
— VS NH o HN
NH o HN_
o) o NH NH o
o NH
0
DS O Yo A
NH H N j\ ., O
HN - ',,/
M AN ~~Noy H NH "
o HN HN
nH © OH
0 07 "NH, oY}
Q NH
HO H
A-36 A-37

282




HO

NH,
HO

HN NH,

A-38 A-39

I
o]
O
=z
I
z
@)
o
Iz

Iz
Iz
I
P4

A-40 A-41

283




_ T O
Iz @] £ T
‘?7/1 g R O o
I
=z
ZT =z o Q T HlV’H
H2 ° o 3 ‘. Z 4 "
z £ 0 5 ’ 3
o © T 2
@] / \ > -
o (@) O ©
T
Zn
: AN :
@] A_. z A_.
T < - =
S T
3 1<
oo .WRY m\/xﬁN @)
. Z zz T o
2 £ = - \Ml 2N
. I Ry
Q T
= 0
@)
Z ‘VlN”O
4 > ZT
o £ 2 <
\ o =z T Zp O
3 2 HN
= LOAIVI% ﬁ
- Z o
K 4 unnz W_.. W ° °
P A Wul 3
o = ¥ X
I 2 : g _
T < T <

284



HO NH H o =~ OH HO
o} N \
o] NH o] ”/\\ o]
N
oa‘} H
S\
HN S e
J\jo o
0 N
NH H
o OH
N (0]
—_—
) NH
N N
H H
A-46 A-47
NH NH

S
/Q\'/go O /N ‘%f No '/N?{
H
HN HN
HO OHN\H/\NH HNI OH HO™ S0y NH I
o}
HN N HN N
H H
N ) Y N ) ~
Q HN <\N ! HN
N or
A-48 A-49

1634 An anti-body recruiting molecule (ARM), selectiedm:

285




" g
N0 Ns HN” YO
/// N
HN.__O <\ N
o)
NH o
HO . NH
HN
O HN _
NH
) N=/

286



o H O oH
N\ O
—
) NH

HNT O HN=—~
e HN™ SO
HN.__O \S‘S o
NH 0
Ho NH
O HN

O HN _
NH

o) N=/

287



e
of
(@)
NH
ﬁ/EE
ey
H

¢-13);
H
- NH
H HN/&O

S H
H HN/&O
S
N .
W\

N =
jo(\/\
H

H

0
% ]
Ao
Ao

I

O
OO

NH

I —Z

0

o
o}

N

™y
\=N HN
AN

HN™

}OE(H

HN

iy

288



(I-15);

(I-16);
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173%1—An anti-body recruiting molecule (ARM), of the fouta:
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18. A combination of any one of claims 1 to 10 owrARM of any one of claims 11 to 17 for

use in a method of treating cancer.

19. The combination or ARM of claim 18, for usea method of treating prostate cancer,

metastatic prostate cancer, stomach cancer, codoim@® cancer, ovarian cancer, testicular

cancer, bladder cancer, renal cancer, brain/CN&etahead and neck cancer, throat cancer,

Hodgkin's disease, non-Hodgkin’s lymphoma, multiplgeloma, leukemia, melanoma, non-

melanoma skin cancer, acute lymphocytic leukenuateamyelogenous leukemia, Ewing’s

sarcoma, small cell lung cancer, choriocarcinomabdomyosarcoma, Wilms’ tumor,

neuroblastoma, hairy cell leukemia, mouth/pharyauxcer, esophageal cancer, larynx cancer,

kidney cancer, or lymphoma.

20. The combination or ARM of claim 18, for useaimethod of treating leukemia,

lymphoma, or melanoma.
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