| (e.g., pyrrolo[ 1 ,4]benzodiazepines), such as those described in WO 00/12508, W02005/085260,.
W02007/085930, and EP 2019104 . Benzodiazepines are also known to affect cell growth and
differentiation (Kamal A., et al., Bioorg Med Chem. 2008 Aug 15; :16(16):7804-10 (and/ /
references clted therein); Kumar R, Mini Rev Med Chem. 2003 Jun; ;3(4):323-39 (gnd references

cited therein); Bednarski J J, et al., 2004; Sutter A. P, et al., 2002; Blatt N B, s,t al 2002), Kamal

Hf

A. et al., Current Med. Chem., 2002; 2; 215-254, Wang J-I., 1. Med. Chem 2206; 49:1442-1449,
Alley M.C. et al.,, Cancer Res. 2004; 64:6700-6706, Pepper C.lJ, Cancer Res 2004; 74:6750-
6755, Thurston D.E. and Bose D.S., Chem Rev 1994; 94: 433—465 and Tozuka, Z., et al., Journal
of Antibiotics, (1983) 36 1699-1708. General structure offPBDs is described in US Publication
Number 20070072846. The PBDs differ in the number type and position of substituents, in both
their aromatic A rings and pyrrolo C rings, and mfﬂ;e degree of saturation of the C ring. Their
 ability to form an adduct in the minor groove enables them to interfere with DNA processing,
hence their potential for use as antrprohferatrve agents.

[04] There still exists a need for;:novel benzodiazepine derivatives as effective and safe

therapeutics for treating a var}e“fy of proliferative disease states, such as cancer.



(e.g., pyrrolo[1,4]benzodiazepines), such as those described in WO 00/12508, W02005/085260,
W02007/085930, and EP 2019104 . Bcniodiazepines are also known to affect cell growth and
differentiation (Kamal A., et al., Bioorg Med Chem. 2008 Aug 15;16(16):7804-10 (and

- references cited therein); Kumar R, Mini Rev Med Chem. 2003 Jun;3(4):323-39 (and references
cited therein); Bednarski J J, et al., 2004; Sutter A. P, et al., 2002; Blatt N B, et al., 2002), Kamal
A. et al., Current Med. Chem,, 2002; 2; 215-254, Wang J-J., I Med. Chem., 2206; 49:1442-1449,
Alley M.C. et al., Cancer Res. 2004; 64:6700-6706, Pepper C. J., Cancer Res 2004; 74:6750-
6755, Thurston D.E. and Bose D.S., Chem Rev 1994; 94:433-465; and Tozuka, Z., et al., Journal
| of Antibiotics, (1983) 36; 1699-1708. General structure of PBDs is described in US Publication
Number 20070072846. The PBDs differ in the number, type and position of substituents, in both
their aromatic A rings and pyrrolo C rings, and in the degree of saturation of the C ring. Their
ability to form an adduct in the minor groove enables them to interfere with DNA processing,
hence their potential for use as antiproliferative agents.

[04] There still exists a need for novel benzodiazepine derivatives as effective and safe

therapeutics for treating a variety of proliferative disease states, such as cancer.

SUMMARY OF THE INVENTION

[05] One object of the invention is to provide novel benzodiazepines of formula (I) and (II), in

which the diazepine ring (B) is fused with a heterocyclic ring (CD), wherein the heterocyclic ring

is bicyclic, |



The present invention also provides any one of the embodiments disclosed below and indicated with
the numbered clauses 1 to 42.

1. A compound selected from formula (IV), (V) or (VI /

R2 . Pf’ 4

R3' Rq' av) Ra Rs f,/;l

B@:A——D-—L—-D-__ A';@( _.-, : ﬁﬁ,ﬂ»
V)

,;

r
S
i

Y' Ny, N
X! W fj{:
(VI)

wherein:

“the double line == between N and C represents a single bond or a double bond, provided that

when it is a double bond X is absent and Y is H, and when it is a single bond, X is H or an amine

protecting moiety that converts’thc compound into a prodrug;

Y is selected from -OR, anfester represented by ~OCOR’, a carbonate represented by -OCOOR’,

a carbamate represent@d by —OCONR’R’’, an amine or a hydroxyl amine represented by NR'R”’,
s
amide representeg/By —~NRCOR’, a peptide represented by NRCOP, wherein P is an amino acid

s
&

ora polypepgi,dé containing between 2 to 20 amino acid units, a thioether represented by SR’, a

/-
/

/

’
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sulfoxide represented by SOR’, a sulfone represented by -SO2R’, a sulfite -SOs, a bisulfite - /
VOSO_;, a halogen, cyano, an azido, or a thiol, wherein R, R’ and R’’ are same or different and/are
selected from H, substituted or unsubstituted linear, branched or cyclic alkyl, alkenyl or %I:iéyhyl
having from 1 to 10 carbon atoms, a a polyethylene glycol unit (-OCH,CHz)n, wherem,ﬁﬁ/{ls an

integer from 1 to 2000, a 5- or 6-membered heteroaryl rmg containing one or moré heteroatoms

fz‘

independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 members;i’”fused ring system,

£
K

wherein at least one of the rings is aromatic, containing one or more hetgféatoms independently
selected from nitrogen, oxygen, and sulfur, aryl‘having from 6 to 18 yé’ﬂ)on. atoms, 3 to 18-
membered heterocyclic ring having 1 to 6 heteroatoms selected fr(;m 0, S, N and P wherein the
substituent is selected from halogen, OR7, NRgRo, NO;, NRC@?&’ SR, a sulfoxide represented
by SOR’, a sulfone represented by -SO,R’, a sulfite -SOg,fa blsulﬁte -OSOg, a sulfonannde
represented by SO2NRR’, cyano, an azido, -COR;1, pCORu or OCONR 1R ,, wherein Ry, Rs,
Ro, Rig, Ry1 and Ry, are each independently selectéd from H, linear, branched or cyclic alkyl,

alkenyl or alkynyl having from 1 to 10 carbotr atoms a polyethylene glycol unit (-OCH2CHz)n,

H

wherein n is an integer from 1 to 2000, a ‘5- or 6-membered heteroaryl ring containing one or
‘f

more heteroatoms independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered

,

fuscd ring system, wherein at lcasf one of the rings is aromatic, containing one or more
f

heteroatoms independently selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18
carbon atoms, 3 to 10- membered heterocychc ring having 3 to 18-membered heterocyclic ring
having 1 to 6 heteroatom selected from 0,S,Nand P and Ry is optionally SRy3 or CORu3,

wherein Ry 18 sg}*‘eoted from linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to

/ .



/.
10 carbon atoms, a 5- or 6-membered heteroaryl ring containing one or more heteroatoms j/
independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered fused nng sys;cem
wherein at least one of the rings is aromatlc, containing one or more heteroatoms md@pendcnﬂy
selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18 carbon atoms, 3 to 18-
membered heterocychc ring having 1 to 6 heteroatoms selected from O S, N and P, optionally

/
R is OR 4, wherein Ri4 has the same definition as R, optionally R*’ is QH;

&

W is C=0, C=S, CH,, BH, SO or SOz; |
Ry, Rz, Rs, Ry, Ri%, R2’, Rs’ and Ry’ are each independently selected from H, substituted or
unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon
atoms, a polyethylene glycol unit (|-OCH,CHz)n, wherem»"n is an integer from 1 to 2000, or &
substituent selected from a halogen, guanidinium [—NH(C—NH)NHz], OR7, NRgRy, NO,,
NRCOR’, SR, a sulfoxide represented by SOR’/ a sulfone represented by -SOzR’, a sulfite -
SO;, a bisulfite -OSOs, a sulfonamide repreggﬁted by SO,NRR’, cyano, an azido, -COR1j,
OCOR;; or OCONR; 1R, wherein Ry, Rg,Rg, Rig, Ry and Ry, are as defined above, optionally,
any one of Ry, R, Rs, R4, R, R2’, Rg"f/or R4’ is a linking group that enables linkage to a cell
binding agent via a covalent bond or is selected from a polypyrrolo, poly-indolyl, poly-
imidazolyl, polypyrollo—nmdazolyl poly-pyrollo-indolyl or polyimidazolo-indolyl umnit

~ optionally bearing a l1n¥;1ng group that enables linkage to a cell binding agent,
7 is selected from (CHz)n, whereinn is 1, 2 or 3, CR15R16, NRy7, O or S, wherein Rys, Ris and

R;7 are each in@eﬁendenﬂy selected from H, linear, branched or cyclic alkyl having from 1 to 10

carbon aton}s*fa polyethylene glycol unit (-<OCH;CHaz)n, wherein n is an integer from 1 to 2000,

2¢c



Re is OR, SR or NRR’, wherein R and R” have the same definition as given above, optionally I}/
/

1s a linking group; /
y

X’ is selected from CH,, NR, CO, BH, SO or SO, wherein R has the same definition a%fg’iven
:’f/
above; /

ff

Y’ is O, CHz, NR or S, wherein R has the same definition as given above;

7’ is CH; or (CH,),, wherein n is 2, 3 or 4, provided that X°, Y’ and Z’ are,,sfifot all CH, at the

p
/
7
.4’i

same time; - . /

A and A’ are the same or different and are selected from O, -CRR’O, S, -CRR’S, —NR15 or

CRR’NHR{s, wherein R and R’ have the same definition as glven above and wherein Ris has the

5

same definition as R . ’ s

D and D’ are same or different and independently selected from linear, branched or cyclic alkyl,
alkenyl or alkynyl having 1 to 10 carbon atoms, op’aonally substituted with any one of halogen,
OR7, NRgRo, NO, NRCOR’, SR, & sulfox1de represented by SOR’, a sulfone represented by -
SO,R’, a sulfite -SOs, a bisulfite -OSOg,fa sulfonarmde represented by SO2NRR’, cyano, an
azido, -CORy;, OCORy; or OCONRanz, wherein the definitions of R7, Rs, Ro, Rio, Ri; and Ri2

are as defined above, or a polyeﬁhylene glycol unit (-OCH,CHy),, wherein 1 is an integer from 1

0 2000;

L is an optional phenyl group or 3 to 18-membered heterocyclic ring having 1 to 6 heteroatoms
| selected from O, S r«N and P that is optionally substituted, wherein the substltuent is a linking
group that enables linkage to a cell binding agent via a covalent bond, or is selected from linear,

z

branched Qf cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, optionally

2d



substituted with any one of halogen, OR7, NRgRg, NO,, NRCOR’, SRy0, 2 sulfoxide reoresented
by SOR’, a sulfone represented by -SO,R’, a sulfite 7803, a bisulfite -OS03, a sulfonamid
represented by SO,NRR’, cyano, an azido, -CORy1, OCORIl'or OCONR:R12, wheyx/ R, Rs,
Ro, Ryg, Ry and Ry, are as defined above; a polyethylene glycol unit (—OCHZCHz)}If wherein n is

an integer from 1 to 2000; optionally, L itself is a linking group that enables %rﬂicage to a cell

binding agent via a covalent bond; or their pharmaceutically acceptable sol’(rfates, salts, hydrates

!“

Vi
or hydrated salts, their optlcal isomers, racemates, diastereomers, ena}rtlomers or the :

polymorphlc crystalline structures of these compounds; prov1ded that the compound has no more

than one linking group that enables linkage to a cell bmdlng dgent via a covalent bond.

2. The compounds of clause 1, wherein: /
/

the double line == between N and C represents a s1njgle bond or a double bond, provided that

when it is a double bond X is absent and Y is H, afﬁfd when it is a single bond, X is H or an amine

protecting group that converts the compoun(%i’flto a prodrug;

Y is selected from -OR, NR’R”, a sulﬁtg,féog, or a bisulfite -OSOs, wherein R is selected from
4

H, linear, branched or cyclic alkyl, ?}J{enyl or alkynyl having from 1 to 10 carbon atoms, a

polyethylene glycol unit (-OCH;E{HZ)H, wherein n is an integer from 1 to 2000, aryl having from
o

6 to 10 carbon atoms, hetergg’§clic ring having from 3 to 10 carbon atoms;

&
s
&

W is C=0, CHp or SO3; /
s
Ri, Ro, Rs, R4, Ry B’z/: Ry’ and Ry’ are each independently selected from H, NO, or a linking

group that enab;ég linkage to a cell binding agent via a covalent bond;

Re is Ong;/v(hcrein R;s has the same definition as R;
/

4

/

/
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7 is selected from (CHy)y, whereinnis 1,2 or 3, CR;sR 16, NRy7, O or S, wherein Rys, R16 apd
Ry are each independently selected from H, linear, branched or cyclic alkyl having from‘/i to 10

f

carbon atoms, a polyethylene glycol unit (-OCH;CHa)n, wherein n is an integer fromr 1 to 2000;

X’ is selected from CHa, or C=0; Y,
Y’ is O, NR, or S, wherein R is defined as above; Vs
7’ is CH; or (CHz)z; ’ /
A and A’ are eécﬁ O; : , o /
D and D’ are same or different and independently selected frefm linear, branched or cyclic alkyl,

alkenyl or alkynyl having from 1 to 10 carbon atoms; jf '

f‘

L is an optional phenyl group or a heterocycle nng h‘évmg from 3 to 10 carbon atoms that is
optionally substituted, wherein the substltuent is’ a lmkmg group that enables linkage to a cell
binding agent via a covalent bond, or is selected from linear, branched or cyclic alkyl, alkenyl or

alkynyl having from 1 to 10 carbon at@fme optionally substituted with any one of halogen, ORs,

P;’

NRsRy, NO,, NRCOR’, SRy0,2 su,lfomde represented by SOR’, a sulfone represented by - -SO,R’,
a sulfite -SOs, a bisulfite —OS@g, a sulfonamide represented by SO,NRR’, cyano, an azido, , -

CORyy, OCORy; or OCONR}]R}Q, a polyethylene glycol unit (- OCH,CH;)n, wherein n is an
f’
integer from 1 to 2(;‘@0; optionally, L itself is a linking group that enables linkage to a cell
»‘f/
binding agent yiﬁ a covalent bond;

or their phfgfmaceuﬁcally acceptable solvates, salts, hydrates or hydrated salts, their optical

1somer§ racemates, diastereomers, enantiomers or the polymorphic crystalline structures of these

cyrﬁg(/)unds
/

2f



3. The compound of clause 1 selected from formulae (X1I1) and (XII):

wherein the double line == between N and C represe?t{ a single bond or a double bond, provided
£
that when it is a double bond X is absent and Y is M, and when it is a single bond, X is H or an

amine protecting group that converts the comﬁp‘éhnd into a prodrug; Y is selected from OH, an

/
ether represented by -OR, NR'R”, a sulﬁpé -SO;, or a bisulfite -OSO3, wherein R, R’ and R” are

selected from linear, branched or cyclié alkyl, alkenyl or alkynyl having from 1 to 10 carbon
atoms;

One of Ry, R3, Ry’ and Ry’ i/s/;ﬂinking group that enables linkage to a cell binding agent via a
covalent bond and the othefs are H or NOy;

Rs is OR, wherein ?4he same definition as above;

Z is CH, or NR, wherein R has the same definition as above;

A 1s O or NRys,

2g



L is (CH,)an, wherein nn is 0 or an integer between 1 and 3, or a substituted or unsubstituted
alkyl or alkenyl having from 2 to 4 carbon atoh’ls, wherein the substituent is selected fror’r}/
halogen, OR7, NRgRo, NO», NRCOR’, SR 9,2 sulfoxide represented by SOR’, a sulgpffe
represented by -SO2R’, a sulfite -SOs, a bisulfite -OSOs, a sulfonamide represemfgg by

SO,NRR’, cyano, an azido, , -COR, 1, OCOR1; or OCONR 1R 12, wherein R, Rs, Rs, Rio, Rit, Riz
s
and Rys has the same definition as given above, optionally, L itself i}@,ﬁéy linking group that enables

A

o

linkage to a cell binding agent via a covalent bond; /

y
7
o
v'f

one of L’, L*’ or L is a linking group that enables linkag:.e*”‘zﬂc) a cell binding agent, while the

z"’f

others are H; preferably L’ is the linking group; and f

G is CH or N or their pharmaceutically accepta}yl/solvates salts, hydrates or hydrated salts, their

4‘

optical isomers, racemates, dlastereomersf%;enantlomers or the polymorphic crystalline structures

of these compounds. p

2h



4.

wherein the double line == between N and C represents a single bond or a double bond, provided
that when it is a double bond X is absent and Y 1s IiI and when it is a single bond, X is H or an
amine protecting group that converts the compound into a prodrug; Y is selected from OH, an
ether represented by -OR, a sulfite SO3, or a bisulfite -OSOs, wherein R is selected from linear,

branched or cyclic alkyl, alkenyl orﬂaﬁlkynyl having from 1 to 10 carbon atoms;

nn is 0 or an integer from 1 to S-f’;

One of Ry, Rz, Ry’ and R3 1s a hnkmg group that enables lmkage to a cell binding agent via a

covalent bond and- the others are H or NOy;

one of L’, L or I;;”’ isa linking group that enables linkage to a cell binding agent, provided that

when one of L’,,«"i” or L is a linking group others are H; and

21



G is CH or N or their pharmaceutically acceptable solvates, salts, hydrates or hydrated salts, tp ir

optical isomers, racemates, diastercomers, enantiomers or the polymorphic crystalline strgﬁfﬁres

/

/

of these compounds. V4
/
/
5. The compounds of any one of clauses 1-4, wherein one of Ry, Ry, I/{zﬁ, R4, Ry, R,
/
. . 7
Rs’, Ry, L, L7, L is a linking group independently selected from: /
4

&

~O(CR20R21)m(CR22R23 )o(OCH2CH2)5(CR40R41)p Y’ ’(CR24R25)q(CO)X", , /
"O(CR20R21)m(CR25*CR27)m {(CR22R23)a(OCH>CH2)o(CRaoR41 Jp Y’ ’(CR24st)q(CO)tX’ ’
~O(CR20R21 )m(alkynyl)a(CR22R 23 }n((OCH2CH2)o(CRa0Ra1 o Y”(CR24R25)q(CO)t ;
-O(CRzoRm)m(plperazmo)t (CRzzRZ;)n(OCH2CH2)p(CR40R41)p z g ’(CR24R25)q(CO)zX’ ’
-O(CR2oR21 )m(pyrrolo)e (CRzszs)n(OCHzCHz)p(CR4oR41)p Y’ "(CR24R25)((COXX"’,
-O(CR20R21 A1 (CRzngg)n(OCH2CH2)p(CR40R41)p Y”(CRzz;st)q(CO)tX”
-S(CR20R21)m(CR2R23 Yo OCH2CH2)p(CR40R41)p Y’ ﬁ(CRQ4R25 )g(COXX’,

-S(CR2R21 )m(CR26=CR27)w (CR22R23)n(OCHZCHZ)p(CR‘lom1)p »Y "’ (CR24R25)(COXX’,
-S(CRzoRu)m(alk}’nyl)n’(CRzszs)n(OCHng;)p(CRszM)p”Y"(CR24R25)q(CO)t ,
-S(CRaoR2; )m(piperazino)g(CRzszg)n(@éHzCHz)p(CmoM1)p”Y’ "(CR24R25)q(COXX"’,
-S(CR20R21)m(pyrrolo)r (CR22R23)n(@CH2CH2)p(CR40R4l)p »Y”"(CR24R25)o(CO)X",
—S(CR20R21)mA” (CR22R23)n(OéH2CH2)p(CR4OR41)p Y (CR24R25)(COXX",

-NR33(C=0)p~ (CRzoRz1)m(Q’Rzzst)n(OCH2CH2)p(CR40R41)p Y”(CR24R25)q(CO)t ,
'NR33(C=O)P”(CRZORZ}f’)m(CR%:CRZ?)m’(CRZZRZS)n(OCHZCH2)P(CR40R41)p”Y,’(CR24R25)Q
ox”, ) )

“NRz3(C=0)," (,@{{ oR21)m(alkynyl)n (CR22R23)n(OCH2CH2)p(CR4oR 41 ) =Y’ (CR24R25)(COXX",



“NR3(C=0)y"(CR20R21)m(pip erazino (CR22R23 )n(OCH,CH2)p(CR40R4; )oY (CR24R25)q

(COXX",

NR3(C=0)yr(CRyR 2 )pyrrolo)(CRzzR3)a(OCHCH ) CRaoRa1 )y Y”(CR24R25?}Q 0)X”,
“NR33(C=0)p"(CR2R21)mA”m (CR2:R23)a( OCH2CH2 ) (CR40R 41 )p Y”(CR24R25)q(@O)t ,
-(CR20R21 Jm(CR22R 23 )n(OCH2CH2)p(CRaoR41 )Y (CR24R25)o(CO)X", (//’
~(CR20R21)m(CR26=CR27)w (CR2%R23)o(OCH,CH2)p(CRaoR a1 )Y’ ’(CR24R/2’5)q(CO)tX’ ’
-(CR20R21 m(alkynyl)n(CR22R 23 )n(OCHZCHZ)p(CRZlORZU)p Y’ ’(CR24R2”5)q(CO)1X’ ’
L(CRooRa1m(piperazino)(CRzzR 2 )a(OCH;CH )y CRaoRa )Y’ ’(€R24R25)q(CO)tX”

-(CR20R21 )mA”(CR22R23 Ya(OCH,CHy)p(CR40R41 )Y ™’ (C%;ist)q(CO)t ,

-(CRz0R2: )m(CR29=N-NR30)n”(CRzszg)n(OCHzCHz)p(C}?(im1) oY (CR» 4R25)q(CO)¢X’ ’
/

¢

-(CR20R21 )m(CR26=N- /
Vi
NRso)n”(Cst'"—CRm)m’(CRzzst)n(OCH2CH2)p(9R40R41 37 Y (CR24R25)(CONX’,

-(CR20R21)m(CR29=N- /
rd
NR30)n(alkynyl)s(CR22R23 )n(OCH2CP/I},);3(CR4oR4 Dp Y’ (CR24R25)((CO)X",
-(CR20R21 )m(CR29=N'NR3O)n”A"m”g9§22R23)n(OCHZCHZ)p(CRZiORéi1 )oY (CR24R25)((COXX",
i

wherein: //‘/

m, n, p, g, m’, n’, t’ are integer from 1 to 10, or are optionally 0;

' t, m”, n” and p” are 0 /(3}'/1;
X is selected from/C/)Rga SR37 NR3sRso, wherein Rig, Raz, Ras, Rag are H, or linear, branched or

/
cyclic alky1 alkényl or alkynyl having from 1 to 20 carbon atoms and, or, a polyethylene glycol

unit (OC 2CH2)D, Ry, optionally, is a thiol protecting group, or

2k



when t = 1, COX” forms a reactive ester selected from N-hydroxysuccinimide esters?/(I{\I-
i
s

hydroxyphthalimide esters, N-hydroxy sulfo-succinimide esters, para-nitrophenyl /'ésters,
f

dinitrophenyl esters, pentafluorophenyl esters and their derivatives, wherein said derivatives

£
7
F
7

facilitate amide bond formation; ;
7

Y’ is absent or is selected from O, S, S-S or NRs2, wherein Ra, has the samq.déﬁnition as given

&

i'/f

above for R, provided that

when Y” is not S-S and t = 0, X” is selected from a maleimido group, xaf’“iialoacetyl group or SRz,

wherein R has the same definition as above; /

7
/7

A” is an amino acid selected from glycine, alanine, 1eucgrfé, valine, lysine, citrulline and
glutamate or a polypeptide containing between 2 to 20 amipg acid units;

r

Roo, Roi, Roo, Ros, Rag, Ros, Ros, and Ro7 are the same or different and are H or a linear or

branched alkyl having from 1 to 5 carbon atoms; \,«f

R, and Ry are the same or different and are H gfilkyl from 1 to 5 carbon atoms;

Ras is H or linear, branched or cyclic alkyl, Jgrlflienyl or alkynyl having from 1 to 12 carbon atoms,
a polyethylene glycol unit —(OCHQCHz():P;‘i;r Ras is <CORaa, -CSRaq, -SOR a4, or -SO;R 14, Wherein
Rs4is H or linear, branched or cychcalkyl, alkenyl or alkynyl having from 1 to 20 carbon atoms
or, a polyethylene glycol unit —(QgHZCHz)n; and

one of Ry and Ry 18 option%ll-lgj a negatively or positively charged functional group and the other
is H or alkyl, alkenyl, alkynyl having 1 to 4 carbon atoms.

6. A corgp'gund selected from formula (I) or (II)

2]



0 ” a /
wherein: /
the double line == between N and C represents a single bond-or a double bond provided that
when it is a double bond X is absent and Y is H, and when it is a smgle bond, X is H, or an
amine protecting moiety that converts the compound into a prodrug that can be transformed into

the free amine in vitro or in vivo;

Y is selected from -OR, an ester represented by —OCO%};’% carbonate represented by ~OCOOR’,
a carbamate represented by ~OCONR’R”’, an amine,o"{a hydroxyl amine represented by NR'R”’,
amide represented by -NRCOR’, a peptide repres’égted by NRCOP, wherein P is an amino acid
or a polypeptide containing between 2 to 20 ammo acid units, a thioether represented by SR’, a
sulfoxide represented by SOR’, a sulfone represented by -SO2R’, a sulfite -SO3, a bisulfite
-0S0s, a halogen, cyano, an azido, pr ‘;, thiol, wherein R, R’ and R’* are same or different and
are selected from H, substrcuteciH of unsubstltuted linear, branched or cyclic alkyl, alkenyl or
alkynyl having from 1 to 20 cdrbon atoms a polyethylene glycol unit (-OCH,CHy),, wherein n is
an integer from 1 to 2000, a 5 or 6-membered heteroaryl ring containing one or more
heteroatoms 1ndepen,dent1y selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered fused

ring system, wherem at least one of the rings is aromatic, containing one or more heteroatoms

mdcpendently selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18 carbon atoms,

/ .



a 3 to 18-membered heterocyclic ring having 1 to 6 heteroatoms selected from O, S, N and P /’
/

K

wherein the substituent is selected from halogen, OR», NRgRo, NO;, NRCOR’, SRy, 2 sulf@x1de
represented by SOR’, a sulfone represented by -SO2R’, a sulfite -SOs, a bisulfite -OSOg,,
sulfonamide repreeented by SO,NRR’, cyano, an azido, -CORy;, OCORy; or OCONRURlz,
wherein R4, Rs, Ro, Rio, Ry; and Ry are each independently selected from H, hnear branched or
cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit (-
OCH,CH,),, wherein n is an integer from 1 to 2000, a 5- or 6—member9.d heteroaryl ring
containing one or more heteroatoms independently selected from nif;ggen, oxygen, and sulfur. a
5 to 18 membered fused ring system, wherein at least one of thenngs is aromatic.containing one
or more heteroatoms independently selected from nitrogen%ﬁéiygen, and sulfur, aryl having from
6 to 18 carbon atoms 3 to 18-membered heterocyclic r}pfgnaving 1 to 6 heteroatoms selected
from O, S, N and P and Ry optionally is SRy3 or C@ng, wherein R;3 is selected from linear,
branched or cyclic alkyl, alkenyl or alkynyl havmg from 1 to 10 carbon atoms, a polyethylene
glycol unit (-OCH,CH3)n, wherein n is an mteger from 1 to 2000, a 5- or 6-membered heteroaryl
ring containing one or more heteroatoms‘ mdependenﬂy selected from nitrogen, oxygen, and
sulfur, a 5 to 18 membered fused nng system, wherein at least one of the rings is aromatic,
containing one or more heteroq;;&gls independently selected from nitrogen, oxygen, and sulfur, 3

to 18-membered heterocyc}jéﬂﬂng having 1 to 6 heteroatoms selected from O, S, N and P and Ry
Vs
can also be OR 14, wherein Rys is H or has the same definition as R, optionally, R’ is an OH;
,-‘x” . R

&
W is C=0, C=S, ?;12 BH (B=Boron), SO or SOz;

2n



Rj, Ra, Ra, Ry, are each independently selected from H, substituted or unsubstituted linear,
branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a poly?:fﬁ}ylene
glycol unit (-OCH,CHz)n, wherein n is an integer from 1 to 2000, or a substituent ¢§é{;cted from a
halogen, OR7, NRgRo, NO,, NRCOR’, SR;0, a sulfoxide represented by SOR a sulfone
represented by -SO2R’, a sulfite -S03, a bisulfite -OSOs3, a sulfonamide repf'esented by
SO,NRR’, cyano, an azido, guanidinium [-NH(C=NH)NH:], -COR11, f-“OCORn or -

OCONR ;R;, wherein R7, Rs, R, Ryg, R11 and Ry, have the same gleﬁmtlons as given above,
optionally, any one of R1, Rz, R3, Ry is a linking group that ena’Bles linkage to a cell binding
agent via a covalent bond or is selected from a polypyrrolo poly-mdolyl poly-imidazolyl,
polypyrollo-imidazotyl, poly- -pyrollo-indolyl or poly1m1dazolo -indolyl unit optionally bearing a
linking group that enables linkage to a cell bmdmg agent

Rs is selected from OR;s, CRR’OH, SH, C ?SH NHR;s or CRR’NHR s, wherein R;s has the
same definition as R., R and R’ have the séine definition as given above; optionally, Rsis a
linking group that enables linkage t(:/a (:ell binding agent via a covalent bond or is selected from

a polypyrrolo, poly-indolyl, poly;fmldazolyl polypyrollo-imidazolyl, poly-pyrollo-indolyl or

polyimidazolo-indolyl unit opf} onally bearing a linking group that enables linkage to a cell
P

binding agent;; /
a _ ‘
Rg is OR, SR, NRR’,Avherein R and R’ have the same definition as given above, or optionally

Re 1s a linking g}éup,

Zis selected,from (CHz)y, wherem nis 1,2 or 3, CRysRy6, NRy7, O or S, wherein Rys, Rug and

/
R;7 are dch independently selected from H, linear, branched or cyclic alkyl having from 1 to 10

20



/

/

carbon atoms, a polyethylene glycol unit (-OCH2CHz)n, wherein n is an integer from 1 to 2000; y
or their pharmaceutically acceptable solvates, salts, hydrates or hydrated salts, their optlcal /
isomers, racemates, diastereomers, enantiomers of these compounds.
provided that the compound has no more than one hnkmg group that enables lmkage tlo a cell
binding agent via a covalent bond. g ’

7. The compound of clause 6, wherein:
the double line == between N and C represents a double bond and Xﬁjs"g;bsent and Y is H,
or the double line == between N and C represents a single bond Wﬁ;rein XisH aﬁd Y is selected
from -OR, a sulfite -SOs, or an amine protecting moiefy thaE‘,c"g;werts the compound into a
prodrug;
W is C=0, CHa, or SO2; ’
Ry, Rz, R, Ry, are each H; optionally, mdependenﬂy, any one of Ry, Ry, Rz and Ry can be a
linking group that enables linkage to a ceH bmdmg agent via a covalent bond;
R is selected from ORys, CRR’OH, SH, CRR SH, NHR;s or CRR’NHR 5, wherein Rys is H or
has the same definition as given a ab)g;fe for R, or is selected from a polypyrrolo, poly-indolyl,
poly—xmldazolyl polypyrolloﬂn;ldazolyl poly-pyrollo-indolyl or polyimidazolo-indolyl unit

optionally bearing a 11nk1ng group that enables linkage to a cell binding agent, R and R’ have the

same definition as gWen above;

Rs1s OCHs; ,
/
S
K)f’{
/
7



7 is selected from (CHa)y, whereinnis 1 or 2, NH, NCH; or S; or their pharmaceutically
acceptable solvates, salts, hydrates or hydrated salts, their optical isomers, racemates, //

diastereomers, enantiomers or the polymorphic crystalline structures of these compounds/

8. The compouﬁd of clause 6 selected from formulae (VII), (VII) and (IX)

\\\\

4
(VID) | (VIIT)

wherein the substituents are described as above; or their pharmacef{tically acceptable solvates,

salts, hydrates or hydrated salts, their optical isomers, racemaj;é%, diastereomers, enantiomers or

0
i

the polymorphic crystalline structures of these compound/s%’(

9. A compound of formula (I1I) /
X
N—_é
Rs .
oo
R¢ *Af VV/ X'
/0 am
f"f
wherein:

£
4
£

the double line == between N and C represents a single bond or a double bond, provided that

when it is a double bond Xﬂxs absent and Y is H, and when it is a single bond, X is H or an amine

protecting moiety that qo‘;werts the compound into a prodrug;

g’

Y is selected from -OR an ester represented by ~OCOR’, a carbonate represented by -OCOOR’,

a carbamate represented by <OCONR’R”’, an amine or a hydroxyl amine represented by NR’R”’,



/

amide represented by -NRCOR’, a peptide represented by NRCOP, wherein P is an amino amq//
or a polypeptide containing between 2 to 20 amino acid units, a thioether represented by SI};" a

sulfoxide represented by SOR’, a sulfone represented by -SOzR’, a sulfite -SO;, a bisulﬂfé -
v’fﬂ

0803, a halogen, cyano, an azido, or a thiol, wherein R, R’ and R’ are same or diffe;fént and

I

i
selected from H, substltuted or unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl

having from 1 to 10 carbon atoms, a polyethylene glycol unit (- OCHQCHz)n, Wherem nisan

J

integer from 1 to 2000, a 5- or 6-membered heteroaryl ring contammg ope or more heteroatoms

&
E

independently se'levcted from nitrogen, oxygen, and sulfur, a 5 to 18 p{émbered fused ring system,
wherein at least one of the rings is aromatic, containing one or fm%re heteroatoms independently

selected from nitrogen, oxygen, and sulfurheteroaryl comp;;i§ing of 5- or 6-membered rings,

5
&
¢

including fused ring systems (at least one of which is arpifﬁatic) of 5-18 atoms, containing one or

more heteroatoms independently selected from nitrqg’én, oxygen, and sulfur, aryl having from 6

r
&

to 18 carbon atoms 3 to 18-membered heterocygl‘if; ring having 1 to 6 heteroatoms selected from

0, S, N and P, wherein the substituent is selgvé?ed from halogen, OR7, NRgRg, NO,, NRCOR’,

SRy, a sulfoxide represented by SOR’, &féulfone represented by -SO,R”’, a sulfite -SOs, 2

blsulﬁte -0S03, a sulfonamide reprgsaixted by SO,NRR’, cyano, an azido, -COR;;, OCORy; or
» OCONR;;R12, wherein Ry, Rs, R«:s, Rw, Ry; and Ry, are each independently selected from H,
linear, branched or cyclic a]ky; alkenyl or alkynyl having from 1 to 10 carbon atoms, a
polyethylene glycol umtz/ OCH,CH,),, wherein n is an integer from 1 to 2000, a 5- or 6-

membered heteroaryl nng containing one or more heteroatoms independently selected from

mtrogen, oxygen’f and sulfur, a 5 to 18 membered fused ring system, wherein at least one of the

/

/

/
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rings is aromatic, containing one or more heteroatoms independently selected from nitrogef,

oxygen, and sulfurheteroaryl comprising of 5- or 6-membered rings, including fused 1?(/;

¢

systems (at least one of which is aromatic) of 5-18 atoms, containing one or more @e'{eroatoms
/

independently selected from nitrogen, oxygen, and sulfur, -aryl having from 6 t?f‘/l 8 carbon atoms
3 to 18-membered heterocyclic ring having 1 to 6 heteroatoms selected fron};(f), S, N and P and

;
Ry optionally is SR13 or CORy3, wherein Rys is selected from linear, br%ﬁéhed or cyclic alkyl,

alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylenegg’fycol unit (-OCH,CHj)n,

wherein n is an integer from 1 to 2000, a 5- or 6-membered hetergé}yl ring containing one or

f"

more hetéroatoms independently selected from nitrogen, oxy;gfeﬂ, and sulfur, a 5 to 18 membered
fused ring system, wherein at least one of the rings is aror}rﬁiic, containing one or more
heteroatoms independently selected from nitrogen, ox;f{g"gn, and sulfurheteroaryl comprising of
7
5- or 6-membered rings, including fused ring systegfg (at least one of which is aromatic) of 5-18
atoms, containing one or more heteroatoms ind?ﬁgndently selected from nitrogen, oxygen, and
sulfur, aryl having from 6 to 18 carbon atomf)s’;f; to 18-membered heterocyclic ring having 1 to 6
heteroatoms selected from O, S, N and lifgnd Ry; can also be ORy4, wherein Ry is H or has the
same definition as R, optionally R’ };;sf’éH;
‘W is C=0, C=S, CHz, BH, SO or g&;
R is selected from ORys, CR%‘%H, SH, CRR’SH, NHR ;s or CRR’NHR 5, wherein Ris isHor
has the same definition as/}gor is a linking group that enables linkage to a cell binding agent via

a covalent bond or is sgl’écted from a polypyrrolo, poly-indolyl, poly-imidazolyl, polypyrollo-

/
imidazolyl, poly—pygllo-indolyl or polyimidazolo-indolyl unit optionally bearing a linking group
Y,
7/

/

/
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that enables linkage to a cell binding agent;is selected from a poly-pyrrolo, poly-indolyl, pol}r;

imidazolyl, polypyrollo-imidazolyl, poly-pyrollo-indolyl or polyimidazolo-indolyl unit f/f
optionally bearing a linking group that enables linkage to a cell binding agent, optioqafiy, Rsisa

’

linking group that enables linkage to a cell binding agent via a covalent bond; /'

K4

R is OR, SR or NRR’, wherein R and R’ have the same definition as given g;tfi)ve, optionally Re

£

/ﬁ

is a linking group;
X’ is CH,, NR, CO, BH, SO or SO; ﬂ

ya
/

Y’ is O, CH,;, NR or S;

7’ is CH, or (CHy)a, wherein n is 2, 3 or 4; or their pharmac;qﬁgcaﬂy acceptable solvates, salts,
hydrates or hydrated salts, their optical isomers, racemadtfgéf“diastereomers, enantiomers or the
polymorphic crystalline structures of these compour}d”‘sﬂ;ﬂ |

provided that the compound has no more than o?,é/;inking group that enables linkage to a cell

binding agent via a covalent bond. ,

&
A

10. The compound of clause »ﬁggf‘fgvherein the double line == between N and C
represents a double bond and X is a!;éé;at and Y = H, or the double line == between N and C
represents a single bond wherei?xﬁg is H and Y is selected from -OR, a sulfite -SO3, or an amine
protecting moiety that convxg;f'ti the compound into a prodrug;

W is C=0, CH,, or SOZ;I,,«V‘;{
R is selected from 91{15, CRR’OH, SH, CRR’SH, NHR;5 or CRR’NHR s, wherein Rys is H or

i .
has the same d:ﬁ”ﬁition as given above for R, or is selected from a polypyrrolo, poly-indolyl,
fﬁ

2t



/

poly-imidazolyl, polypyrollo-imidazolyl, poly-pyrolloindolyl or polyimidazoloindolyl unit /
/
optionally bearing a linking group that enables linkage to a cell binding agent; /

Re 1s OCHs;
X’ is selected from CH,, or C=0;

Y?*is O, CHp, NRor S; /

Z’ is (CHy),, whereinn is 1 or 2, provided that X, Y’ and Z’ are not aL}fﬁHz at the same time; or
their pharmaceutically acceptable solvates, salts, hydrates or hydra’g@ii salts, their optical isomers,

racemates, diastereomers, enantiomers or the polymorphic crysj;aiiline structures of these

¢

compounds.
11. The compound of clause 9 selected from {ﬁé}mulae (X) and (XT):
N, J %,
R5 ,".r\ f/ H ’.r\
R(m(h‘\/o ,ff Mewh‘\/
0
K‘(x
) (1)

wherein the substituents are describeq},~é§ above; or their pharmaceutically acceptable solvates,

salts, hydrates or hydrated salts, tl}éir optical isomers, racemates, diastereomers, enantiomers or

the polymorphic crystalline stﬂmi‘ﬁctures of these compounds.
12. The compq,u'ﬁd of any one of clauses 6-11, wherein Rs is selected from:

A

-OH, /
-O(CRaoRa1Jn(CR3#R22)o OCH2CH ) CRacRan)yrY " (CRasR2s)o(COXX",

-O(CRy0R21 )m&éR26=CR27)m’(CRZZRZS)n(OCHZCHZ)p(CRimRéll)p”Y, *(CR24R25)(COYX"’,

4
_O(CRgoRgf)m(alkynyl)n*(CR22R23 a(OCH2CH)p(CR40R41)p"Y "’ (CR24R25)4(CO)X’,

/
/

/
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~O(CR20R21 )m(ind010)(CR2R23)a( OCH>CHz2)p(CRaoR a1 )oY (CR24R25)(CORX™ /
~O(CR0R21 m(pyrrol0)(CR2zR23)a( OCH,CH2)p(CRaoRa1)pY 7" (CR24R25)o(CONX, ,/
<O(CR20R21 )m(pyrrolo)y (imidazolo)e(CR2R23)x(OCH2CH2 )p(CRaoR41)pr Y”(CR24R25)q(CO)tX’ ’
~O(CR0R21 )m(imidazolo)q(CR22R23)s( OCH2CH2)p(CR4oR41 )p~ Y”(CR24st)q(CO)t %,
_O(CRZORH)m(pymo)q,(mdolo)qu(CRnst)n(OCHzCHz)p(CR40R41)p”Y"(CRg4st)q(CO)rX”a
-O(CR20R21)m(indolo)q,(imidazolo)q,v(CRzszs)n(OCHZCHz)p(cmoml)p”‘g:f"f;?Rmst)q(CO)r
—O(CRzoRzl)m(piperazino)lv(CRzzst)n(OCHQCHz)p(CthoRzu)p”Y"(C&25£25)q(co)tx"a
-O(CRgoRm)mA"m”(CRzszs)n(OCHZCHz)p(CR%Rr!l)p”Y"(CR24R%§9£ECO)t
-S(CR20R21)m(CRzsz3)n(OCHQCHz)p(CRAtoRM)p”Y"(CR24%§§)<1(CO)t

-S(CR2Rz )m(CR26=CR27)m,(CR22R23)n(OCHZCHz)p(C;ﬂ;Rcs1)p”Y° "(CR24R25)g(COXX",
-S(CRyoR21 m(alkynyl)w (CRzzst)n(OCH2CH2)p(CRﬁg;K41)p”Y’ "(CR24Ry5)q(COXX,

-S(CR20R21 )m(indolo),: (CRzszs)n(OCHZCHz)p(CR40R41)p Y’ (CR24R25)o(CORX",

-S(CR30R m(pyrrolo) (CRzszs)n(OCHzCHz)p(CR40R41)p Y (CR24R25)q(CO)tX’ ’
-S(CR20R21)m(mudazolo)q’»(CRzszs)n(g}CHzCHZ)p(CRAtoRA!1)9”Y"(CRZ‘*RZS)C!(CO)‘X”’
-S(CR20R;s )m(pyrrolo)q»(imidazolo)qf»’fz:Rzszz)n(OCHzCHz)p(CR40R41)p"Y’ *(CR24R25)o(COXX",
-S(CR20R21 m(pyrrolo)g (mdolo)q (CRzzRZS)n(OCHzCHz)p(CR40R41)p Y’ (CR24R25)g(COXX",
-S(CR20R21 )m(indolo)g: (mudazolo)q {(CR22R23)n(OCHCH2)p(CRaoR41 )y Y (CR24R25)g(COXX",
—S(CRzoRzl)m(plperazmo)t (CR22R23)n(OCHZCHZ)p(CRszM)p »Y"*(CR24R25)o(CO)X",

-S(CR20R21)mA” (CR22R23)n(OCHch2)p(CR40R41)p 'Y”’(CR24R25)4(CO)X"",

/. 2v



-NR23(CR20R2n )m(CR22R23)n(OCH2CH2)p(CR40R41)p’fY’ *(CR24R25)(COXX"’,

“NR23(CR20R21 )m(CR26=CR27)uw'(CR22 Ry3)a(OCH,CH2)o(CR4oR41 )oY " (CR24R25)q(CO)x :;,

./

-NR23(CR20R 21 )m(alkynyl)w {(CR2R23)n(OCH2CH2)p(CR4oR 41 )p Y " (CR24R25)o(CONX, 4

J/

-NRzg(CR20R21 )m(mdolo)p (CR22R23)n(OCH2CH2)p(CR40R41)p »Y’ ’(CR24R25)Q(CO)1)§}
-NRQg(CR20R21)m(pyI’I'OIO)q (CR22Rzg)n(OCH2CH2)p(CR40R41)p ~Y’ ’(CR24R25)q(C@)1X’ i
-NRzg(CR20R21)m(lmldazole)q (CR22R23)n(OCH2CH2)p(CR40R41)p Y’ ’(CR24R25)q(CO)t ,

-NR2s(CR3oR21 )m(pyrrolo)y «(imidazolo)q (CRzzRzg)n(OCHzCHz)p(CR4OR41)p »Y -

f’a
/

(CR24R25)o(COYX", ‘ 4
-NR28(CR20R21 )m(pyrrolo)q’(indolo)qv(CRzszs)n(OCH2CH2)p(C%4’gR41)p”Y’ -

£
s
7

(CR24R25)o(COYX", /
-NRzg(CR20R21 )m(indolo)q’ (1m1 dazo 10)q7 * (CR22R23 )n(OCH% éHZ)p(CR:;O R41 )p”Y 7.

s
#

(CR24R25)q(COXX", /

-NR2s(CR2R21 Jm(piperazino)e(CR22R23 )n(OCHQCH{i(CR;;QRm Y (CR24R25 )(COXX"’,
“NR2s(CR2R21)mA” (CR22R23)n(OCH2CH2)p(QR40R41)p Y”(CRzétst)q(CO)t ,
-(CR20R21)m(CR2R23 )n(OCHQCHz)p(CMoRfyjjp »Y’? (CR24R25)q(CO)tX’ ’
-(CR20R21)m(CR26=CR27 ) (CRzszs)n(OCH2CH2)p(CR40R41)p "Y'’ (CR24R25)o(COXX"’,
-(CR20R21 )m(alkynyl)y (CR22R23)n(OCHZCHZ)p(CR40R41)p Y ??(CR24R25)q(CO)X",
~(CR20R 21 )m(indolo)y(CR22R23 )%J(ﬁ;CHzCHz)p(Cth oR41)pY”’(CR24R25)q(CONX’,
-(CR0R21)m(pyrrolo)y (CRzzifBé{;n(OCHz CHy),(CR4oR41)p Y™’ (CR24R25)o(CO)X",
(CRasRan)mpiperazino){CRozRos(OCH:CHa)(CRarRan)y Y (CRasRas)o( COIX”
/
/

/
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—(CR20R21)m(pyrrolo)qv(indolo)q»v(CRzszg)n(OCHZCHz)p(CR40R4l)pnY"-(CR24R25)q(CO)tX",/
(CRoRa1)m(imidazolo)y(CR2R3)a(OCH2CHo)(CRaoRa )pr Y -(CR2R25)(CONX,  /
(CRaoR:1)m(pytrolo)y (imidazolo)g(CRa2R23)a(OCH2CH2)p(CRaoRar )Y (CR24R25)Q(CO)t ,
(CRzoRg1)m(imidazolo)q’(mdolo)q»’(CRzszg)n(OCHZCHz)p(Cmo&l)pv’Y"-(CR24R;5§Q(CO)1X”,

-(CR20R21)mA” (CR22R23)a(OCH,CH2)p(CR40R 41 )pr Y (CR24R25)g(COYX, x

rf

_(CRzoRzl)m(CR29=N-NR30)n”(CR22R23)n(OCHzCH2)p(CR40R41)p"Y’ ’ (CRZ:}RZS)q(CO) X,

«(CR20R 21 )im(CR2=N-

NR0)u(CR26=CR27)m(CR22R 23 )s{ OCH2CH2)p(CRaoR 41 )pr Y ,(CRJZ.‘“{{ZS)q(CO)t ”,

~(CR20R21 )m(CR20=N- :

NR30)n”(a1kynyDn’(CRzsz3)n(OCHzCHz)p(CszoRzz1)p’»Y”(§1{24R25)q(CO)t

-(CRZORZI)m(CRzgzN-NRf’O)B"A"m”(CRzszs)n(OCH2€H§;p(CR40R41)p’*Y 7’ (CR24R25)g(CONX",

wherein:

m,n,p,q,m’,n’,p’,q’, q, are integer from lto 10 and can be 0;

t,m”,n” and p” are 0 or 1; ‘l

X is selected from ORag, SRy7, NR38R39, wherein Rss, Ray, Rag, Rag are H, or linear, branched or
cyclic alkyl, alkenyl or alkynyl haviig from 1 to 20 carbon atoms and, or, a polyethylene glycol

unit —(OCH;CHz)y, optxonally R37 is a thiol protectmg group, or

when t = 1, cox’ forms a reactive ester selected from N-hydroxysuccinimide esters, N-
hydroxyphthalimide esters N-hydroxy sulfo-succinimide esters, para-nitrophenyl esters,

dm1tropheny1 esters pentaﬂuorophenyl esters and their derivatives, wherein said derivatives

facilitate amldg,fformatlon,

/ 2%



Y** ig absent or is selected from O, S, S-8 or NR32, wherein Rz, has the same definition as givey

&

above for R, or ) /

s

when Y is not S-S and t = 0, X” is selected from a maleimido group, a haloacetyl group g{ SRa7,

A
&

wherein Rs; has the same definition as above; S

P
&

A” is an amino acid selected from glycine, alanine, leucine, valine, Iysingfcitruﬂine and

glutamate or a polypeptide containing between 2 to 20 amino acid units;

K
I

Rao, Ra1, Rog, Ras, Ros, Ras, Rog, Ry are the same or different and are H/0r a linear or branched

rd

alkyl having from 1 to 5 carbon atoms; f
Ros is Hor alkyl; '
Ry and Ry are the same or different and are H or alkyl from 1'to 5 carbon atoms;

optionally, one of R and Ra is a negatively or posn;rvely charged functional group and the

other is H or alkyl, alkenyl, alkynyl having 1 to 4 carBon atoms.

{y

13. A compound selected from the t1tle compounds in Examples 1~10 and in Table
7~9. /f’f
f
14. A pharmaceutical compcz;itmn comprising a compound of any one of -clauses 1-13,

and a pharmaceutically acceptable cgmer
/
15. ~ The pharmaceuti}gﬁl composition of clause 14, further comprising a second

#
A

compound, which is a cherrgﬁ'{herapeutic agent.
&

I
Vi

v
16. A meth%d’fof inhibiting abnormal cell growth or treating a proliferative disorder,
an autoimmune disoféer, destructive bone disorder, infectious disease, viral disease, fibrotic

discase, neurodggencrative disorder, pancreatitis or kidney disease in a mammal comprising

/

f/

/



;
//

£
administering to said mammal a therapeutically effective amount of the compound of any one gf"
clauses 1-13 and, optionally, a second compound, which is a chemotherapeutic agent. . //
17. The method of clause 16, wherein said chemotherapeutic agent is admir}js{ered to

said mammal sequentially or consecutively. p /

18. A conjugate comprising the compound of any one of clauses 1-},«3"')linked to a cell

binding agent. ~ /

19. The conjugate of clause 18, wherein the cell-binding agcnt binds to target cells
selected from tumor cells, virus infected cells, microorganism igféé%ed cells, parasite infected
cells, autoimmune cells, activated cells, myeloid cells, actixigféé T-cells, B cells, or melanocytes;
cells expressing the CD4, CD6, CD19, CD20, CD22, CD@O, CD33, CD37 , CD38, CD40, CD44,
CD56, EpCAM, CanAg, CALLA, or Her-2 antiger},sf;’f;{er-Z% antigens or cells expressing insulin
growth factor receptor, epidermal growth factgp¢%g;eptor, and folate receptor.

20. The conjugate of clause 18, ﬁwf;;rein the cell-binding agent is an antibody, a single
chain antibody, an antibody ﬁagment;ghgtf specifically binds to the target cell, a monoclonal
antibody, a single chain monoclo?,a:f;ntibody, or a monoclonal antibody fragment that
specifically binds the a target ccﬂ, a chimeric antibody, a chimeric antibody fragment that
specifically binds to the target cell, a domain antibody, a domain antibody fragment that
specifically binds toﬂjcﬁg target cell, a lymphokine, a hormone, a vitamin, a growth factor, a
colony stimulatipfg ﬁ;‘actor, or a nutrient-transport molecule.

21. The conjugate of clause 20, wherein the antibody is a resurfaced antibody, a

resurfag‘éa single chain antibody, or a resurfaced antibody fragment.

&
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22. The conjugate of clause 20, wherein the antibody is a monoclonal antibody, a fﬁ‘f

single chain monoclonal antibody, or a monoclonal antibody fragment thereof. /

23, The conjugate of clause 20, wherein the antibody is a humanized antiQﬁHy, a

/
x‘f
/

5

humanized single chain antibody, or a humanized antibody fragment. y.
24. The conjugate of clause 20, wherein the antibody isa chimeri%éfritibody, a
chimeric antibody fragment, a domain antibody, or a domain antibody frag“’%xent
25. The conjugate of clause 23, wherein the antibody is MY 9 anti-B4 or (3242
26. The conjugate of clause 23, wherein the antlbody i’ humamzed or resurfaced
MY9, humanized or resurfaced anti-B4, or humanized or resgrfaced C242.
27. The conjugate of clause 19, wherein the tumor cells are selected from breast
cancer cells, prostate cancer cells, ovarian cancer cel@sﬁf‘;olorectal cancer cells, gastric cancer
cells, squamous cancer cells, small-cell lung cangeffcells, and testicular cancer cells.

28. A pharmaceutical compositior;,.'ésbmprising the conjugate of clause 18 and a

7

pharmaceutically acceptable carriet.

29. The pharmaceutical co;ﬂposition of clause 28, further comprising a second

compound, which is a chemotherapeutlc agent.

30. A method of 1nh1b1t1ng abnormal cell growth or treating a proliferative disorder,
an autoimmune disorder, ~jdé:structlve bone disorder, infectious disease, viral disease, fibrotic
disease, neurodegenegaf;ve disorder, pancreatitis or kidney disease in a mammal comprising
administering to said mammal a therapeutically effective amount of the conjugate of clause 18

and, optionaﬂy;"‘fa chemotherapeutic agent.
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31. The method of clause 30, wherein said second chemotherapeutic agent is

. . /
administered to said mammal sequentially or consecutively. /
7
. /
32. The method of clause 30, wherein the proliferative disorder is a tumgx/.
!jj
33. The method of clause 32, wherein tumor cells are selected from pféast cancer cells,

&

s
prostate cancer cells, ovarian cancer cells, colorectal cancer cells, gastric caricer cells, squamous
cancer cells, small-cell lung cancer cells, and testicular cancer cells.
34. A process for the preparation of a compound of fom}tﬁa (I) comprising the steps

of:

a) coupling compound of formula (1) and compound of formula (2) to give compound of formula
3); | |

b) converting compound of formula (3) into aldehyge’ of formula (4); and

¢) converting compound of formula (4) into corgﬁg;lnd of formula (I),

Wa, 7 R4 / W,
. N02 K zZ R’l

Rs NO, r ,w‘f Rs T
ﬁ H N R ‘(j (
-~ LG + 2 & N
R w R W Ro

1
™ “@" R R,
R OHC
Rs NO, £ 7 R
. — LT
Re W/N RZ
4) R« Rs

wherein:

the double line ='= between N and C represents a single bond or a double bond, provided that

when it 18 a;‘d'{r)uble bond X is absent and Y is H, and when it is a single bond, X is H, or an

2bb
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4

amine protecting moiety that converts the compound into a prodrug that can be transformeg/mto
7

//‘
7

the free amine in vitro or in vivo, /

Y is selected from -OR, an ester represented by -OCOR’, a carbonate represented by —OCOOR’
a carbamate represented by -OCONR’R’’, an amine or a hydroxyl amine represented by NR’R”,
amide represented by -NRCOR’, a peptide represented by NRCOP, wherelgy‘P is an amino acid
or a polypeptide containing between 2 to 20 amino acid units, a thioether“’iépresented by SR’, a
sulfoxide represented by SOR’, a sulfone represented by -SO2R’, a sulﬁte -S0O3, a bisulfite

-0S0s, a halogen, cyano, an azido, or a thiol, wherein R, R’ and R” are same or different and

are selected from H, substituted or unsubstituted linear, brar@ghed or cyclic alkyl, alkenyl or
alkynyl having from 1 to 20 carbon étdms a polyethylenyf,,,fglyycol unit (-OCH,CH,),, wherein n is
an integer from 1 to 2000, a 5- or 6-membered heterg Iiyl ring containing one or more
heteroatoms independently selected from nitro ge; :‘,‘fi)xygen, and sulfur, a 5 to 18 membered fused
ring system, wherein at least one of the nngs s(arornatlc containing one or more heteroatoms
independently selected from nitrogen, oy/gen and sulfur, aryl having from 6 to 18 carbon atoms,
a 3 to 18-membered heterocyclic nngyhavmg 1t0o6 ‘heteroatoms selected from O, S, N and P
wherein the substituent is selectedffém halogen, OR7, NRgRg, NO,, NRCOR’, SRy, a sulfoxide
represented by SOR’, a sulfone” represcnted by -SO2R’, a sulfite -SOs, a bisulfite -OSO;, a
sulfonamide represented by SOZNRR’ cyano, an azido, -COR11, OCORy; or OCONR;1R1,
wherein R7, Rs, Ro, Rg}of, Ru and Ry, are each independently selected from H, linear, branched or
cyclic alkyl, akex&y[ge(;r alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit (-

OCH,CH;), vg}{erein n is an integer from 1 to 2000, a 5- or 6-membered heteroaryl ring
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containing one or more heteroatoms independently selected from nitrogen, oxygen, and sulfur. a //

y

5 to 18 membered fused ring system, wherein at least one of the rings is aromatic.containi%g'%ne
or fnore heteroatoms independently selected from nitrogen, oxygen, and sulfur, aryl havmg from
6 to 18 carbon atoms 3 to 18-membered heterocyclic ring having 1 to 6 heteroatomsfggelected
from O, S, N and P and Ry optionally is SRz or COR13, wherein Ry3 is selected ﬁiom linear,
branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit (-OCH,CH,)y, wherein 1 is an integer from 1 t0 2000, , a Sv" or 6-membered
heteroaryl ring containing one or more heteroatoms mdependently selected from nitrogen,
oxygen, and sulfur, a 5 to 18 membered fused ring systern, Wherem at least one of the rings is
aromatic, containing one or more heteroatoms mdependenﬂy selected from nitrogen, oxygen, and
sulfur, 3 to 18-membered heterocyclic ring having lto 6 heteroatoms selected from O, S, N and
P and R, can also be OR 4, wherein Ris1s H orhas the same definition as R, optionally, R’ is
an OH; : 3

W is C=0, C=§, CH;, BH (B=Boron),fS’6f0r SOy;

Ri, Rz, R3, Ry, are each independe?,ﬂf; selected from H, substituted or unsubstituted linear,
branched or cyclic alkyl, alkeny‘fi)r alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit (—OCHQCHZ)H,,wherem n is an integer from 1 to 2000, or a substituent selected from a
halogen, OR7, NRng, NOz, NRCOR’, SR;0, a sulfoxide represented by SOR’, a sulfone
represented by S@zR’ a sulfite -SO3, a bisulfite -0S03, a sulfonamide represented by

SO;NRR”, C)fémo, an azido, guanidinium [-NH(C=NH)NH,], -CORu, -OCOR;; or -

OCONB;{{RU wherein R, Rs, Rg, Rig, R11 and Ry have the same definitions as given above ,
/

y
/
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optionally, any one of Ry, Rz, R3, Ry is a linking group that enables linkage to a cell binding /»f’/
. /

agent via a covalent bond or is selected from a polypyrrolo, poly-indolyl, poly-imidazolyl, ff
Vi

polypyrollo-imidazolyl, poly-pyrollo-indolyl or polyimidazolo-indolyl unit optionally b@‘gring a
linking group that enables linkage to a cell binding agent; “

Rs is selected from ORys, CRR’OH, SH, CRR’SH, NHR;s or CRR’'NHR s, whe;'em Ris has the
same definition as R., R and R’ have the same definition as given above; opt1ona11y, Rsisa
linking group that cnables linkage to a cell binding agent viaa covalent bond or is selected from
a polypyrrolo poly-indolyl, poly-imidazolyl, polypyrollo—lmldazolyl poly-pyrollo-mdolyl or

polyimidazolo-indolyl unit optionally bearing a linking group tI}af enables linkage to a cell

binding agent;;

Reis OR, SR, NRR’, wherein R and R’ have the same dgf{nition as given above, or optionally
R is a linking group;

Z is selected from (CHz),, whereinnis 1, 2or 3,¢§G'3¢R15R16, NR;7, O or S, wherein Rys, Ris and
R, are each independently selected from H,;H;ear, branched or cyclic alkyl having from 1 to 10
carbon atoms, a polyethylene glycol uni‘g:(‘fC)CHZCHz)n, wherein n is an integer from 1 to 2000;

or their pharmaceutically acceptable Y‘séflvates, salts, hydrates or hydrated salts, their optical

isomers, racemates, diastereomegsf enantiomers of these compounds.

4

provided that the compound has no more than one linking group that enables linkage to a cell

binding agent via a covaljeﬁt bond.

¢
e
4

LG is a leaving group;’
e‘flﬂ:
W’ is COOR or QFIZOW”, wherein R has the same definition as above, and
4

/1
/
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W is a protecting grmip.

35. A process for the preparation of compound of formula (IT) comprising the s:?s

of’
ya
£

i
#

a) coupling compound of formula (1) and compound of formula (5) to give compounﬁiféf formula
¢

rd

(6); /

b) converting compound of formula (6) into aldehyde of formula (7); and

¢) converting compound of formula (7) into compound of formula (II),

Ry R
R NOZ \
W,
Ré
() AN R RS
5y ™
_N
(H) /

i

wherein; S
/

the double line == between N and C repres”ents a single bond or a double bond, provided that

when it is a double bond X is absent and Y is H, and when it is a single bond, X is H, or an
f

amine protecting moiety that cong,éﬁs the compound into a prodrug that can be transformed into -
the free amine in vitro or in viyé;
vf;

<‘f
Y- is selected from -OR, an«éster represented by ~OCOR’, a carbonate represented by ~-OCOOR”,

f’
a carbamate representcd by —OCONR’R’’, an amine or a hydroxyl amine represented by NR’R”,

amide represented/}ay ~NRCOR’, a peptide represented by NRCOP, wherein P is an amino acid

/

//
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or a polypeptide containing between 2 to 20 amino acid units, a thioether represented by SR’, a
sulfoxide represented by SOR’, a sulfone represented by -SO2R’, a sulfite -SO3, a bisulfite  /

-0S0s3, a halogen, cyano, an azido, or a thiol, wherein R, R’ and R’’ are same or differentf@r’id
are selected from H, substituted or unsubstituted linear, branched or cyclic alkyl, akegﬁf[;r
alkynyl having from 1 to 20 carbon atoms a polyethylene glycol unit (-OCHZCHz)n{ ii/herein nis
an integer from 1 to 2000, a 5- or 6-membered heteroaryl ring containing one or ‘more
heteroatoms independently selected from nitrogen, oxygen, and sulfur, a 5 t‘o 18 membered fused
ring system, wherein at least one of the rings is aromatic, contanung one or more heteroatoms
mdependently selected from nitrogen, oxygen, and sulfur, aryl havmg from 6 to 18 carbon atoms,
a 3 to 18-membered heterocyclic ring having 1 to 6 heteroatoms selected from O, S,N and P
wherein the substituent is selected from halogen, OR7, NRgRg, NO,, NRCOR’, SR, a sulfoxide
represented by SOR’, a sulfone represented by - SOzR’ a sulﬁte -803, a bisulfite -080;, a
sulfonamide represented by SO;NRR’, cyano, an a=21do, -COR;;, OCOR;; or OCONR1R12,
wherein R, Rg, Ro, Rig, R1; and Ry, are each ufdependently selected from H, linear, branched or
cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit (-
OCH;CHb),, wherein n is an integer 1;1;0m 1 to 2000, a 5- or 6-membered heteroaryl ring
containing one or more heteroatc)};dgindependentb; selected from nitrogen, oxygen, and sulfur. a
5 to 18 membered fused n'ng s§;tem, wherein at least one of the rings is aromatic.containing one
or more heteroatoms mdependently selected from nitrogen, oxygen, and sulfur, aryl having from
6 to 18 carbon atoms 3 to 18-membered heterocyclic ring having 1 to 6 heteroatoms selected
from O, S, N andf,P end Ry, optionally is SRy3 or COR 3, wherein Rys is selected from linear,

f/f
/

/
/
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branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit (-OCH,CHy),, wherein n is an integer from 1 to 2000, , & 5- or 6-membered
heteroaryl ring containing one or more heteroatoms independently selected from mtroge
oxygen, and sulfur, a 5 to 18 membered fused ring system, wherein at least one of ’d}e rings is

/

aromatic, containing one or more heteroatoms independently selected from nitrg,@en, oxygen, and
s

. . 7
sulfur, 3 to 18-membered heterocyclic ring having 1 to 6 heteroatoms selec:ged from O, S, N and

4 £
P and Ry; can also be OR 4, wherein Ry4 is H or has the same definition \Jafé' R, optionally, R*’ is

4
.vf

i
7

an OH; : /

W is C=0, C=S, CH,, BH (B=Boron), SO or SO5; f

Ry, Ry, Rs, Ry, are cach independently selected from H, subsnﬁ;ted or unsubstituted linear,
branched or cyclic alkyl, alkenyl or alkynyl having from I to 10 carbon atoms, a polyethylene -
glycol unit (-OCH,CHy),, wherein n is an integer from 1 to 2000, or a substituent selected from a
halogen, OR7, NRgRo, NO2, NRCOR’, SR10, a sulfox1de represented by SOR’, a sulfone
represented by -SO,R’, a sulfite -SO3, a blsulﬁ"te -0S0:;3, a sulfonamide represented by
SO,NRR’, cyano, an azido, guanidinium ![,#NH(C=NH)NH2}, ~COR;;, -OCORy; o1 -
OCONR; Rj; wherein R4, Rg, Ro, Rm,;g’n and Ry, have the same definitions as given above ,
optionally, any one of Ry, Ry, Rg, R4 is a linking group that enables linkage to a cell bmdmg
agent via a covalent bond or 1s selected from a polypyrrolo, poly-indolyl, poly-imidazolyl,

polypyrollo-imidazolyl, pgly-pyrollo—mdolyl or polyimidazolo-indolyl unit optionally bearing a

linking group that ena{pfés linkage to a cell binding agent;
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Rs is selected from OR;s, CRR’OH, SH, CRR’SH, NHR ;s or CRR’NHR 5, wherein Rys hﬁﬁfthe
same definition as R., R and R’ have the same definition as given above; optionally, ngls a
linking group that enables linkage to a cell binding agent via a covalent bond or isjvfsféglgected from
a polypyrrolo, poly-indolyl, poly-imidazolyl, polypyrollo-imidazolyl, poly—py};eiﬁé—indolyl or

polyimidazolo-indolyl unit optionally bearing a linking group that enablesfli‘;lkage to a cell
binding agent;;

i
e

Re is OR, SR, NRR’, wherein R and R’ have the same definition asglven above, or.optionally
 Rg is a linking group;
7 is selected from (CHy),, whereinnis 1, 2 or 3, CR15R163N§17, OorS, wherein Ris, Rig and
R, are each independently selected from H, linear, bgg,ﬁgiled or cyclic alkyl having from 1 to 10
carbon atoms, a polyethylene glycol unit (-OCHZ(;ﬁgjn, wherein n is an integer from 1 to 2000;
or their pharmaceutically acceptable solvates, salts, hydrates or hydrated salts, their optical
isomers, racemates, diastereomers, enantigrf{;rs of these compounds.
provided that the compound has no mgr"g}than one linking group that enables linkage to a cell
binding agent via a covalent boncij_g”f
LG is a leaving group,
W’ is COOR or CHZOW”?,ﬁGilerein R has the same definition as above, and
W is a protecting grouf)

36. A Brggess for the preparation of compound of formula (IIT) comprising steps of:

a) coupling cqﬁivound of formula (1) and compound of formula (8) to give compound of formula

9
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b) converting compound of formula (9) into aldehyde of formula (10); and

¢) converting compound of formula (10) into compound of formula (II),

w /
Rs NO, We, 7 R NO; 3 2 /
e - —
6 ” (8)x. R¢ . WX S
9 /
i s
;,,r’
HO
N__—, | RS N02 ?C Z‘ j}f,w’f
I:( /N\ ;@i ,!: oS
’ R¢ WX
(1) (10)
wherein: /

the double line == between N and C represents a single bond or 2 double bond, provided that
when it is a double bond X is absent and Y is H, and when it 1sa smgle bond, X is H or an amine
protecting moiety that converts the compound into a prodrug,

Y is selected from -OR, an ester represented by —OCOR’, a carbonate represented by -OCOOR”,
a carbamate represented by -OCONR’R’’, an aminé;r a hydroxyl amine represented by NR’R”’,
amide represented by -NRCOR’, a peptide représﬁented by NRCOP, wherein P is an amino acid
or a polypeptide containing between 2 to 20 émlno acid units, a thioether represented by SR’
sulfoxide represented by SOR’, a sulfq;rc represented by -SO,R’, a sulfite -SOs, a bisulfite -
0803, a halogen, cyano, an azido,ﬂdpff; thiol, wherein R, R’ and R”’ are same or different and
selected from H, substituted orfuffsubstimted linear, branched or cyclic alkyl, alkenyl or alkynyl
having from 1 to 10 carboqfe{"c(;ms, a polyethylene glycol unit (-OCH;CHz)n, wherein n is an
integer from 1 to 2000,{,&"‘?— or 6-membered heteroaryl ring containing one or more heteroatoms

/;
independently selectéd from nitrogen, oxygen, and sulfur, a 5 to 18 membered fused ring system,
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wherein at least one of the rings is aromatic, containing one or more heteroatoms indepeq@éntly
selected from nitrogen, oxygen, and sulfurheteroaryl comprising of 5- or 6-memberec%ﬁigs,
including fused ring systems (at least one of which is aromatic) of 5-18 atoﬁs, coqﬁ;éi;}.ing one or
more heteroatoms independently selected from nitrogen, oxygen, and sulfur, a/ﬁ{having from 6
to 18 carbon atoms 3 to 18-membered heterocyclic ring having 1 to 6 heteljgéf;;)ms selected from
0, S, N and P, wherein the substituent is selected from halogen, OR7, NRgRg, NO,, NRCOR”,
SRy, a sulfoxide represented by SOR’, a sulfone represented by —SOzR’, a sulfite -SO3, a
bisulfite -OSOs, a sulfonamide represented by SO,NRR’, cyanqg,é; azido, -COR;1, OCORy; o
OCONR; Ry, wherein R&, Rsg, Ro, Rio, Ry1 and Ry are each}r’i:&ependenﬂy selected from H,
linear, branched or cyclic alkyl, alkenyl or alkynyl havin'g”g from 1 to 10 carbon atoms, a
polyethylene glycol unit (<OCHz2CHz)n, wherein n is Afg,rifinteger from 1 to 2000, a 5- or 6-
membered heteroaryl ring containing one or morgffﬂ;teroatoms independently selected from
nitrogen, oxygen, and sulfur, a 5 to 18 membgréé fused ring system, wherein at least one of the
rings is aromatic, containing one or more;hf}e{ceroatoms independently selected from nitrogen,
oxygen, and sulfurheteroaryl compnsmg of 5- or 6-membered rings, including fused ring
systems (at least one of which is aggig;atic) of 5-18 atoms, containing one or more heteroatoms
independently selected from mtt‘ogen, oxygen, and sulfur, aryl having frqm 6 to 18 carbon atoms
3 to 18-membered heterocxﬁﬁc ring having 1 to 6 heteroatoms selected from O, S, N and P and
Ryo optionally is SRi3 q;?‘éOng, wherein Rz is selected from linear, branched or cyclic alkyl,
alkenyl or alkynyl havmg from 1 to 10 carbon atoms, a polyethylene glycol unit (-OCH,CHz)s,

wherein n is an iﬁieger from 1 to 2000, a 5- or 6-membered heteroaryl ring containing one or

/ .



more heteroatoms independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 rrgg%ﬁilbered
fused ring system, wherein at least one of the rings is aromatic, containing one or mfoii;
heteroatoms independently selected from nitrogen, oxygen, and sulfurheteroaryl jﬁégmprising of
5- or 6-membered rings, including fused ring systems (at least one of which ifsf'i*omatic) of 5-18
atoms, containing one or more heteroatoms independently selected from {;,i{;ogen, oxygen, and
sulfur, aryl having from 6 to 18 carbon atoms, 3 to 18-membered hetq&éyclic ring having 1 to 6

heteroatoms selected from O, S, N and P - and Ry; can also be OR14: wherein R4 is H or has the

&

same definition as R, optionally R’ is OH;
W is C=0, C=S, CH,, BH, SO or SO;
Rs is selected from OR;s, CRR’OH, SH, CRR’SH, NHR15 or CRR’NHR 5, wherein Rjs is H or
has the same definition as R. or is a linking group that enables linkage to a cell binding agent via
a covalent bond or is selected from a polypyrroEQ‘:/;Jpon-indolyl, poly-imidazolyl, polypyrollo-
imidazolyl, poly-pyrollo-indolyl or polyimi@d;olo—indolyl unit optionally bearing a linking group
that enables linkage to a cell binding ag’%n%;is selected from a poly-pyrrolo, poly-indolyl, poly-
imidazolyl, polypyrollo-imidazolyl, péiyfpyrollo-indolyl or polyimidazolo-indolyl unit
optionally bearing a linking groqp"‘ﬁlat enables linkage to a cell binding agent, optionally, Rs is a
linking group that enables lmkage to a cell binding agent via a covalent bond; |

Re is OR, SR or NRR’, wherem R and R’ have the same definition as given above, optionally Re

/
is a linking group;

X" is CHy, NR, CO; BH, SO or SOz;

Y’ is O, CH, NR or S:

21



j;i
7’ is CH, or (CHa),, wherein n is 2, 3 or 4; or their pharmaceutically acceptable solvates, /§éltss

£
£

hydrates or hydrated salts, their optical isomers, racemates, diastereomers, enantiomerg’ér the

polymorphw crystalline structures of these compounds

provided that the compound has no more than one linking group that enables hnkage to a cell

f,;

binding agent via a covalent bond,

LG is a leaving group;
W’ is COOR or CH,OW?”, wherein R has the same definition as abo{y”é, and

W?” is a protecting group.

37. A process for the preparation of compound offférmula (IV) comprising the steps

of:

coupling compound of formula (11), compound of fogﬁlﬂa (11) and compound of formula (12)

7

to give compound of formula (IV),

Nt
Ry ““ LG D—L-'D/'“LG HO. N=2 7 R
J@: (12> -
RZ‘ N\ Re W/N R2
1
Ry Re OV f{,l ; (1M R/, R
\?'::::~D L——D—-: ::
Ra
av) R
wherein wherein: _i,f

the double line == betv’veen Nand C represents a smgle bond or a double bond, provided that

when it is a doublg’fbond X is absent and Y is H, and when it is a single bond, X is H or an amine

protecting mo éf:y that converts the compound into a prodrug;
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/
Y is’seleeted from -OR, an ester represented by -OCOR’, a carbonate represented by —(?}Z!éKOR’,
a carbamate represented by -OCONR’R’’, an amine or a hydroxyl amine represente?;bf; NR’R”,
amide represented by -NRCOR’, a peptide represented by NRCOP, wherein P 153'5 amino acid
or a polypeptide containing between 2 to 20 amino acid units, a thioether reg;égented by SR’, a
sulfoxide represented by SOR’, a sulfone represented by -SO2R’, a sulﬁtef‘f§03, a bisulfite -
0SO0:s, 2 halogen, cyano, an azido, or a thiol, wherein R, R* and R”’ are same or different and are
selected from H, substituted or unsubstituted linear, branched or cychc alkyl, alkenyl or alkynyl
having from 1 to 10 carbon atoms, a polyethylene glycol umt (-OCHZCHz)n wherein n is an
integer from 1 to 2000 a 5- or 6-membered heteroaryl nng contammg one or more heteroatoms
independently selected from nitrogen, oxygen, and sulfur a 5 to 18 membered fused ring system,
wherein at least one of the rings is aromatic, conjgalﬁmg one or more heteroatoms independently
selected from nitrogen, oxygen, and sulfur, al;ylfliavmg from 6 to 18 carbon atoms, 3 to 18-
membered heterocyclic ring having 1 to 6 ﬁéteroatoms selected from O, S, N and P wherein the
substituent is selected from halogen, OR7, NR3gRoy, NO,, NRCOR’, SRyp, 2 sulfox1de represented
by SOR’, a sulfone represented by "SOQR, a sulfite -SO;, a bisulfite -OSOs, a sulfonamide
represented by SO.NRR’, cyano, an azido, -COR 11, OCOR;; or OCONR11R 1, wherein R, R,
Ro, Rio, Ri1 and Ry are each independently selected from H, linear, branched or cyclic alkyl,
alkenyl or alkynyl havmg from 1 to 10 carbon atoms, a polyethylene glycol unit (-OCHzCHz)n,
wherein n is an mteger from 1 to 2000, a 5- or 6-membered heteroaryl ring containing one or

more heteroatoms independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered

fused nng_}s‘ystem, wherein at least one of the rings is aromatic, containing one or more

/

i
4

/

/
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heteroatoms independently selected from nitrogen, oxygen, and sulfur, aryl having from 6}0% 8
carbon atoms, 3 to 10-membered heterocyclic ring having 3 to 18-membered heterocyglfé ring
having 1 to 6 heteroatoms selected from O, S, N and P and Ryp is optionally SRu3 91‘"%01{13 ,
wherein Ry is selected from linear, branched or cyclic alkyl, alkenyl or alkynyl}fi:;ing from 1 to
10 carbon atoms, a 5- or 6-membered heteroaryl ring containing one or more;f;eteroatoms
mdependently selected from nitrogen, oxygen, and sulfur, 2 5 to 18 membefed fused ring system,
wherein at least one of the rings is aromatic, containing one or more heteroatoms independently
selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18 carbon atoms, 3 to 18-
membered heterocyclic ring having 1 to 6 heteroatoms selectegi“/%fom 0, S, N and P, optionally
R,; is OR 4, wherein Ry has the same definition as R,, opgj,cﬁgally R” is OH;

W is C=0, C=S, CHy, BH, SO or SOz;

Ry, Ry, R3, Re, Ri%, Ry, Rs” and Ry’ are each indepe;rfaently selected from H, substituted or
unsubstituted linear, branched or cyclic alkyl, alkenyi or alkynyl having from 1 to 10 carbon
atoms, a polyethylene glycol unit (-OCHQCH§'§;1 wherein n is an integer from 1 to 2000, or a
substituent selected from a halogen, guamdmlum [-NH(C=NH)NH:], OR7, NRsRg, NO;,
NRCOR’, SRy, a sulfoxide represented by SOR’, a sulfone represented by -SO2R’, a sulfite -
SOs, a bisulfite -0S03, a sulfonagplde represented by SO;NRR’, cyano, an azido, -CORyy,
OCOR;j; or OCONR11R12 whef%1n R7, Rs, Ro, Ryo, Ri1 and Ry, have the same definitions as given
above, optionally, any onefié;i R, Ro, Rs, R4, Ri%, Ro%, Ry, or Ry’ is a linking group that enables

Z
i

linkage to a cell bindilggfagent via a covalent bond or is selected from a polypyrrolo, poly-
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indolyl, poly-imidazolyl, polypyrotlo-imidazolyl, poly-pyrollo-indolyl or polyimidazolo—i}réolyl
f"v(
unit optionally bearing a linking group that enables linkage to a cell binding agent, ff/

Z is selected from (CHy),, wherein nis 1, 2 or 3, CRysRis, NRy7, O or S, wherein R15, Ry and

i/
F

R, are each independently selected from H, linear, branched or cyclic alkyl haVing from 1 to 10
carbon atoms, a polyethylene glycol unit (-OCH,CHy),, wherein n is an mteger from 1 to 2000;

Reis OR, SR or NRR’, wherein R and R’ have the same definition as glven above, optionally R¢
1s a linking group;, s
A and A’ are the same or different and are selected from O, -CRR 0, S, -CRR’S, -NR;s or

CRR’NHR;s, wherein R and R’ have the same definition as glven above and wherein Ris has the

J"

same definition as R .

D and D’ are same or different and independently sglé;ted from linear, branched or cyclic alkyl,
alkenyl or alkynyl having 1 to 10 carbon atoms,ﬁgigitionally substituted with any one of halogen,
OR7, NRgRg, NO,, NRCOR’, SRy, a sulfoxidéyrepresented by SOR’, a sulfbne represented by -
SO,R’, a sulfite -SO3, a bisulfite -OSO;;, a sulfonannde represented by SO,NRR’, cyano, an
azido, -CORy;, OCORy; or OCONR1 lRlz, wherein the definitions of R7, Rg, Rs, Rig, Ry1 and Ryo
are as defined above, or a polyeﬂ}yl;:ne glycol unit (-OCH,CHba),, wherein n is an integer from 1
to 2000, f

L is an optional phenyl grgﬁ;ﬂa or 3 to 18-membered heterocyclic ring having 1 to 6 heteroatoms
selected from O, S, N and P that is optionally substituted, wherein the substituent is a linking

group that enableg;hnkage to a cell binding agent via a covalent bond, or is selected from linear,

branched or c;;éiic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, optionally
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substituted with any one of halogen, OR>, NRgRg, NO,, NRCOR’, SRy, a sulfoxide repre}e{}ted

by SOR’, a sulfone represented by -SO2R’, 2 sulfite -S0Os, a bisulfite -OS03, a sulfona}mde

represented by SO;NRR’, cyano; an azido, -COR1, OCORU or OCONR Ry, Wherem the
/7
definitions of R7, Rs, Ro, R10, Ri1 and Ryz have the same definitions as glven above,

polyethylene glycol unit (-OCH,CHa)n, wherein n is an integer from 1 to 2000 optionally, L

itselfis a Im.kmg group that enables linkage to a cell binding agent via, 4 covalent bond; or their

({f

pharmaceutically acceptable solvates, salts, hydrates or hydrated salts their optical isomers,

racemates, diastereomers, enantiomers or the polymorphic cry}sfalhne structures of these

compounds; provided that the compound has no more thanfone linking group that enables
/

linkage to a cell binding agent via a covalent bond; argﬂd‘

LG is a leaving group;

38. A process for the preparatigrf of compound of formula (IV) comprising steps of:
a) converting compound of formula (15) into aldehyde of formula (16); and

&
rd
&

b) converting compound of forrnu;z{l(16) into compound of formula (IV),
. J,/"
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Ry} OZN: : :A-D~ L—D'—A: : : :NOz T /

(15) /

Ry R/ Ry, Ry

:";
CHO

) CHO
Ry z O,N A—D—L—D'— NO; 2
. N\ I:[ Q

Rs R, l
R Z- )—- jg[A-D—-L—D—-A';@
Ry
R R av)
wherein:

the double line == between N and C represents a snigle bond or a double bond, provided that

when it is a double bond X is absent and Y is H, and when it is a single bond, X is H or an amine

protecting moiety that converts the compound into a prodrug;

i
s

Y is selected from -OR, an ester repres?;ffed by ~OCOR’, a carbonate represented by ~OCOOR’,
a carbamate represented by —OCONR”;;{” an amine or a hydroxyl amine represented by NR’R”’,
amide represented by —NRCOR’ ‘\a pep‘ade represented by NRCOP, wherein P is an amino acid
or a polypeptide containing between 2 to 20 amino acid units, a thioether represented by SR’, a
sulfoxide represented by SOR’ a sulfone represented by -SO,R’, a sulfite -SOs, a bisulfite -
0803, a halogen, cyaa;o, an azido, or a thiol, wherein R, R’ and R’ are same or different and are
selected from H, §yf§;timted or unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl

having from 1 16 10 carbon atoms, a polyethylene glycol unit (-OCH,CHy)n, wherein n is an
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integer from 1 to 2000, a 5- or 6-membered heteroaryl ring containing one or more heteroatoms
independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered fused ring system,

wherein at least one of the rings is aromatic, containing one or more heteroatoms indel}endently
¢

selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18 carbon atoms, 3'to 18-

&

membered heterocyclic ring having 1 to 6 heteroatoms selected from O, S, N aI}d/P wherein the
/

substituent is selected from halogen, OR7, NRgRo, NO2, NRCOR’, SR@ a §1iffoxide represented

/
4

by SOR’, a sulfone represented by’-SOgR’ a sulfite ‘-803, a bisulfite —OS’bg, a sulfonamide
represented by SO,NRR’, cyano, an azido, -COR, OCORy; or OC@NRuRu, wherein the
definitions of R+, Rs, Rg, Rig, R11 and Ru are each mdependent],y selected from H, linear, |
branched or cyclic alkyl, alkenyl or alkynyl having from 1}6 10 carbon atoms, a polyethylene
glycol unit (-OCH,CH)y, wherein n is an integer from ;F{o 2000, a 5- or 6-membered heteroaryl
ring containing one or more heteroatoms mdependenﬂy selected from nitrogen, oxygen, and
sulfur, a 5 to 18 membered fused ring system, wherem at least one of the rings is aromatic,

/’

containing one or more heteroatoms indepe;fdenﬂy selected from nitrogen, oxygen, and sulfur,

S

aryl having from 6 to 18 carbon atomszfx?f to 10-membered heterocyclic ring having 3 to 18-
membered heterocyclic ring havin%,ffrio 6 heteroatoms selected from O, S, N and P, and Ry is
optionally SRy3 or COR13, whgfég;l Rys is selected from linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 toffi) carbon atoms, a 5- or 6-membered heteroaryl ring containing one
or more heteroatoms m,@leinendently selected from nitrogen, oxygen, and sulfur, a 5 to 18
membered fused rmg system wherem at least one of the rings is aromatic, contammg one or
more heteroatqms independently sclected from nitrogen, oxygen, and sulfur, aryl having from 6

/

&

f/éf
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to 18 carbon atoms, 3 to 18-membered heterocyclic ring having 1 to 6 heteroatoms selectg'“ from
f’

0, S, N and P, optionally Ry; is OR14, wherein R4 has the same definition as R, optioxfglly R is
P,

OH,; /
W is C=0, C=S, CH,, BH, SO or SO; . /
Ry, Rz, R3, R4, Ry, Ry, Ra” and Ry are each independently selected from,H substituted or
unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl havmg frorn 1 to 10 carbon
atoms, a polyethylene glycol unit ((OCH,CH,)n, wherein n is an mtcger from 1 to 2000, or a
substituent selected from a halogen, guanidinium [-NH(C—NH)NHZ] OR7, NRgRg, NO3,
NRCOR’, SRy, a sulfoxide represented by SOR’, a sulfone rcprcsented by -SO,R’, a sulfite -
SOs, a bisulfite -0SO3, a sulfonamide represented by SOQNRR cyano, an azido, -CORyj,
OCOR;; or OCONRy;R;; wherein R7, Rg, Ry, Rm, Ru and R, have the same definitions as given
above, optionally, any one of Ry, Rz, R3, Ry, R1 ,R,’, Rs’, or Ry’ is a linking group that enables
Jinkage to a cell binding agent via a covalent bond or is selected from a polypyrrolo, poly-
indolyl, poly-imidazolyl, polypyrollo-1m1dazolyl poly-pyrollo-indolyl or polyimidazolo-indolyl
unit optionally bearing a linking group that enables linkage to a cell binding agent,

Z is selected from (CHz)n, whercm nis 1,2 or3, CRisRis, NRy7, O or S, wherein Ris, Ris and
R;; are each 1ndcpendently selected from H, linear, branched or cyclic alkyl having from 1 to 10
carbon atoms, a polycthylene glycol unit (-OCH2CHz)s, wherein n is an mteger from 1 to 2000,

Rg 1s OR, SR or NRR’, wherein R and R’ have the same definition as given above, optionally Re

is a linking g};@"’flp;
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A and A’ are the same or different and are selected from O, -CRR’0, §, -CRR’S, -NR;s or/
CRR’NHRU, wherein R and R’ have the same definition as given above and whereinfo’f; has the
same definition as R .

D and D’ are same or different and independently selected from linear, branc'hj;:fifér cyclic alkyl,
alkenyl or alkynyl having 1 to 10 carbon atoms, optionally substituted Wlthany one of halogen,
OR5, NRgRg, NO,, NRCOR’, SRy, & sulfoxide represented by SOR’, z}‘,,éi};lfone represented by -
SO,R’, a sulfite -SO3, a bisulfite -OSO;, a sulfonamide represcntecgﬁ; SO,NRR’, cyano, an
azido, -COR;1, OCOR,; or OCONR; Rz, wherein the deﬁnitic‘)?p’"s;of Ry, R, Ro, Ryg, Rys and Rz
are as defined above, or a polyethylene lecol unit (v-OCHzgf;z)n, wherein n is an integer from 1
to 2000,

L is an optional phenyl group or 3 to 18-membered péierocyclic ring having 1 to 6 heteroatoms
selected from O, S, N and P that is optionally syf;;tituted, wherein the substituent is a linking
group that enables linkage to a cell binding agent via a covalent bond, or is selected from linear,
branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, optionally
substituted with any one»of halogen,;(‘ii% NR3Rg, NO,, NRCOR’, SR, a sulfoxide represented
by SOR’, a sulfone represented tiy"'iSOgR’, a sulfite -SO3, a bisulfite -OSO3, a sulfonamide
represented by SO.NRR’, cy@no, an azido, -COR;;, OCORy; or OCONR ;R ,, wherein the
definitions of R7, Rs, Ro, Rlo, Ry and Ry, have the same definitions as given above, a
polyethylene glycol qpffﬁ(—OCHZCHz)n, wherein n is an integer from 1 to 2000; optionally, L
itself is a linking gri)up that enables linkage to a cell binding agent via a covalent bond; or their

pharmaceuticg,l*‘f& acceptable solvates, salts, hydrates or hydrated salts, their optical isomers,
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/

/

racemates, diastereomers, enantiomers or the polymorphic crystalline structures of these f;‘f
/

c g s
compounds; provided that the compound has no more than one linking group that enables

f’f
5

linkage to a cell binding agent via a covalent bond;

W’ is COOR or CH,OW”, wherein R has the same definition as above, and

W” is a protecting group.
39. A process for the preparation of compound of formula (V ) comprising the step of

coupling compound of formula (13), compound of formula (13)’ an(i compound of formula (12)

to give compound of formula (V),

LG-D—L—D'—LG
(12)

SooX )
‘t’%‘?\ A—D—L—D' ——Aﬁ =,
‘- J@ A

R/

rd

the double line == between N and” fe represents a single bond or a double bond, provided that

wherein:

when it is a double bond X 1§rabsent and Y is H, and when it is a single bond, X is H or an amine

protecting moiety that corl{/erts the compound into a prodrug;

Y is selected from -OR an ester represented by ~OCOR’, a carbonate represented by ~-OCOOR’,
a carbamate represented by -OCONR’R”’, an amine or a hydroxyl amine represented by NR’R”’,
amide represfented by -NRCOR’, a peptide represented by NRCOP, wherein P is an amino acid

/
ora polyge/ptide containing between 2 to 20 amino acid units, a thioether represented by SR’, a
<
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/
sulfoxide represented by SOR’, a sulfone represented by -SOR’, a sulfite -SOs, a bisulfite v, /
0803, a halogen, cyano, an azido, or a thiol, wherein R, R’ and R’’ are same or differe%t"ind are
selected from H, substituted or unsubstituted lincar, branched or cyclic alkyl, alkennyéi alkynyl
having from 1 to 10 carbon atoms, a polyethylene glycol unit (-OCH,CHa)n, whefem nis an |
integer from 1 to 2000, a 5- or 6-membered heteroaryl ring containing one or more heteroatoms
independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered fused ring system,
wherein at least one of the rings is aromatic, conta1ﬁ1ng one or more, heteroatoms independently
selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18 carbon atoms, 3 to 18-
membered heterocyclic ring having 1 to 6 heteroatoms selec:gcf’d from O, S, N and P wherein the
substituent is selected from halogen, OR7, NRsRy, NOz, NI{COR’ SR 0, a sulfoxide represented
by SOR’, a sulfone represented by -SO:R’, 2 sulﬁte 803, a bisulfite -OSOs, a sulfonamide
represented by SO,NRR’, cyano, an azido, —CORM, OCORH or OCONR ;1R 2, wherein the
definitions of Ry, Rg, R, Rig, Ri1 and Ry, arefeach independently selected from H, linear,
branched or cyclic alkyl, alkenyl or a kyny”l havmg from 1 to 10 carbon atoms, a polyethylene
glycol unit (-OCH,CHa),, wherein n 1§ ‘an integer from 1 to 2000, a 5- or 6-membered heteroaryl
ring containing one or more hetegpatoms independently selected from nitrogen, oxygen, and
sulfur, a 5 to 18 membered fused ring system, wherein at least one of the rings is aromatic,
containing one or more hgfg;oatoms independently selected from nitrogen, oxygen, and sulfur,
aryl having from 6 to/18 carbon atoms, 3 to 10-membered heterocyclic ring having 3 to 18-

membered heterogi;clic ring having 1 to 6 heteroatoms selected from O, S, N and P, and Ry 18

optionally SRfrg’i{or COR 3 , wherein Ry3 is selected from linear, branched or cyclic alkyl, alkenyl



/

or alkynyl having from 1 to 10 carbon atoms, a 5- or 6-membered heteroaryl ring gg’éntaining one
/

/
or more heteroatoms independently selected from nitrogen, oxygen, and sulfur/a 5 to 18

.f
4

rnembered fused ring system, wherein at Jeast one of the rings is aromatlc contammg one or
more heteroatoms independently selected from nitrogen, oxygen, and gulfur aryl having from 6
to 18 carbon atoms, 3 to 18-membered heterocyclic ring having 1 to 6 heteroatoms selected from

0, S, N and P, optionally Ry is OR4, wherein R4 has the same gleﬁn1tlon as R, optionally R’ is

OH;

i

W is C=0, C=§ ‘CHZ, BH, SO or SO3; 7 8
Ri, R2, R3, R4, Ri%, Ry, R3 and R4’ are each 1ndependently selected from H, substituted or
unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to 10 carbon
atoms, a polyethylene glycol unit (—OCHZCHz)g,f'fwhereln n is an integer from 1 to 2000, or a
substituent selected from a halogen, guanid%pﬁ*fixm [-NH(C=NH)NH;], OR7, NRgRo, NO,
NRCOR’, SRy, a sulfoxide represented by ;SOR’, a sulfone represented by -SO,R’, a sulfite -
SOs, a bisulfite -OS0;, a sulfonamid%ffé;jresented by SO,NRR’, cyano, an azido, -CORyj,
OCOR;; or OCONR1R12 wherein/ R7, Rs, Ro, Rig, Ry; and R, have the same definitions as given
above, optionally, any one of Rl,Rz, Rs, R4, Ri’, Ro’, R3’, or Ry’ is a linking group that enables
linkage to a cell binding aggﬁi via a covalent bond or is selected from a polypyrrolo, poly-
indolyl, poly—imidazolylj,f"f:olypyrollo-imidazolyl, poly-pyrollo-indolyl or polyimidazolo-indoly!

/

unit optionally bearigé a linking group that enables linkage to a cell binding agent,
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7 is selected from (CHa)n, whereinnis 1, 2 or 3, CRisRis, NRy7, O or S, wherein Rys, Risénd
R, are each independently selected from H, linear, branched or cyclic alkyl having frqr’f; 1to 10
7

carbon atoms, a polyethylene glycol unit (-OCH2CH2)a, wherein n is an integer frq/;:{ifl to 2000,

Rg is OR, SR or NRR’, wherein R and R’ have the same definition as given ab(ﬁfe, optionally Re

is a linking group; f

A and A’ are the same or different and are selected from O, -CRR’O, S),f;"éRR’S, -NR;5 or
CRR’NHR s, wherein R and R’ have the same definition as given a@dﬁe and wherein Ris has the.
same definition as R . ‘

D and D’ are same or different and independently selected from linear, branched or cyclic alkyl,
alkenyl or alkynyl having 1 to 10 carbon atoms, optionalAl)f‘f;ubstituted with any one of halogen,
OR7, NRgRg, NOy, NRCOR’, SR g, a sulfoxide repre%eii:ced by SOR’, a sulfone represented by -
SO,R’, a sulfite -SO3, a bisulfite -OSO3, 2 sulfongp{;:;{e represented by SO,NRR’, cyano, an
azido, -COR 11, OCOR;; or OCONR1iR1o, wherem the definitions of R, Rg, Ro, Ryg, Ry; and Ry2
are as defined above, or a polyethylene glycgl unit (-OCH,CH,),, wherein n is an integer from 1
to 2000; f

L is an optional phenyl group or 3 tﬁg"{S-membered heterocyclic ring having 1 to 6 heteroatoms
selected from O, S, N and P thfg;f?s optionally substituted, wherein the substituent is a linking
group that enables linkage tgfﬁiell binding agent via a covalent bond, or is selected from linear,
branched or cyclic a]kylzfziﬁcenyl or alkynyl having from 1 to 10 carbon atoms, optionally
substituted with any ?ne of halogen, OR7, NRgRy, NO, NRCOR’, SRy, a sulfoxide represented

7
by SOR’, a sulfor}é' represented by -SO,R’, a sulfite -SO3, a bisulfite -OS03, a sulfonamide
7

S

/

/
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/
represented by SO,NRR’, cyano, an azido, -CORy1, OCOR;; or OCONRi1R 2, Whel;,@’l/;l R5, Rg,
o fi’

Ro, Rig, Ry1 and Ry, have the same definitions as given above, a polyethylene glycol unit (-
ﬂf

OCH,CH,)n, wherein n is an integer from 1 to 2000; optionally, L itselfis a i,l’iﬁ;lking group that

7
s

enables linkage to a cell binding agent via a covalent bond; or their phagrﬁaceuticaﬂy acceptable
solvates, salts, hydrates or hydrated salts, their optical isomers, racep‘i/étes, diastereomers,
enantiomers or the polymorphic crystalline structures of these cpfhpounds; provided that the

compound has no more than onc linking group that enablesﬁ_}i’i;kage to a cell binding agent via a

covalent bond; and

&

LG is a leaving group. J

40. A process for the preparation of }géﬁpound of formula (V) comprising the steps

x*‘ljd

of: )

«"f‘\
a) converting compound of formula (1’{/)“"@11‘[0 aldehyde of formula (18); and

E
F

b) converting compound of formulg;.a(ﬁi 8) into compound of formula (V),
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Rg’ R1‘ R1 R2
W, /
Ry A—D—L—D'—A NOy % Rs /
O Jil A /
R4 Re  py ¢ Ra /
|
/
Ry' Ry Rq Ro /
CHO
Ry NJ@:A—D L—D'— :©/\ Rs ;,»‘
£
—~N /!
R4 R e
4 (18) 4 /

l

m-% mA-D-—L—D'—A'
N

wherein the double line == between N and C represents 4 smgle bond or a double bond, provided

that when it is a double bond X is absent and Y is H, and when it is a single bond, X is H or an
amine protecting moiety that converts the compxdgnd into a prodrug;

Y is selected from -OR, an ester represented by —~OCOR’, a carbonate represented by -OCOOR’,
a carbamate represented by -OCONR’ R’ g an amine or a hydroxyl amine represented by NR'R”’,
amide represented by -NRCOR’, 2 peptlde represented by NRCOP, wherein P is an amino acid
or a polypeptide containing between 2 to 20 amino acid units, a thioether represented by SR’, a
sulfoxide represented by SOR’ a sulfone represented by —SOzR’ a sulfite -SOs, a bisulfite -
0803, a halogen, cyanOr ‘an azido, or a thiol, wherein R, R’ and R* are same or different and are
selected from H, substltuted or unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl
having from 1 E@’ 10 carbon atoms, a polyethylene glycol unit (-OCH;CHz)n, wherein n is an

integer fror;r’ﬁ to 2000, a 5- or 6-membered heteroaryl ring containing one or more heteroatoms
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/

/

7
g

y
independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered fused ring sys:gém,

7

wherein at least one of the rings is aromatic, containing one or more heteroatoms indepeg;(i:nﬂy
selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18 carbon atoms, 3 tol8-
membered heterocyclic ring having 1 to 6 heteroatoms selected from O, S, N and »}?"‘:;/herein the
substituent is selected from halogen, OR7, NRgRg, NO3, NRCOR’, SRy, a sul f0>;1de represented
by SOR’, a sulfone represented by -SO;R’, a sulfite -SOs, a bisulfite —OSQ;;’;’; sulfonamide
represented by SO;NRR’, ¢cyano, an azido, ~COR;;, OCOR;y; or OCOI\{K{;RIZ, wherein the
definitions of Ry, Rs, Ro, Ryo, R11 and Ry, are each independently sgl’é;ted from H, linear,
branched or cyclic alkyl, alkenyl or alkynyl having from 1 to lﬂcarbon atoms, a polyethylene
glycol unit (-OCH,CHy),, wherein n is an integer from 1 to 2000, a 5- or 6-membered heteroaryl
ring containing one or more heteroatoms independentlyﬁséixécted from nitrogen, oxygen, and
sulfur, a 5 to 18 membered fused ring system, wherg@ﬁ;;ét least one of the rings is aromatic,
containing one or more heteroatoms independen‘g@?i‘ﬁéelected from nitrogen, oxygen, and sulfur,
aryl having from 6 to 18 carbon atoms, 3 to }ﬁinembered heterocyclic ring having 3 to 18-
membered heterocyclic ring having 1 to 6"“,H{;teroatorns selected from O, S, N and P, and Ry is
optionally SRyz or CORy3 , wherein ngls selected from linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon afoms, a 5- or 6-membered heteroaryl ring containing one
or more heteroatoms indepenc{gﬁiiy selected from nitrogen, oxygen, and sﬁlfur, a5to 18
membered fused ring systqp‘ffwherein at least one of the rings is aromatic, containing one or
more heteroatoms inde?é;dently selected from nitrogen, oxygen, and sulfur, aryl having from 6

to 18 carbon atoms,f,gﬁto 18-membered heterocyclic ring having 1 to 6 heteroatoms selected from

g
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/
0, S, N and P, optionally Ry; is ORug, wherein R4 has the same definition as R, option?kly R is
OH; /

y
W is C=0, C=S, CH,, BH, SO or SO3; /
Ri, Ry, R, R, Ri%, Ry%, Ry” and Ry’ are each independently selected from H,;Substmlted or
unsubstituted linear, branched or cyclic alkyl, alkenyl or alkynyl havmg ffom 1 to 10 carbon
atoms, a polyethylene glycol unit (-OCH,CHy)n, wherein n is an mteger from 1 to 2000, or a
substituent sclected from a halogen, guanidinium [~NH(C—-NH)NH2] OR7, NRgRg, NO»,
NRCOR’, SR, & sulfoxide represented by SOR’, a sulfone {epresented by -SO2R’, a sulfite -
SOs3, a bisulfite -0SO3, a sulfonamide represented by SOzNRR’, cyano, an azido, -COR11,
OCOR;; or OCONR1R1 wherein R, Rs, Ro, Rio, nggd R, have the same definitions as given
above, optionally, any one of Ry, Ra, Rs, R4, Ry’ R_z ,R3’, or Ry’ is a linking group that enables
linkage to a cell binding agent via a covalent band or is selected from a polypyrrolo, poly-
indolyl, poly-imidazolyl, polypyrollo-lmldaZolyl poly-pyrollo-indolyl or polyimidazolo-indolyl
unit optionally bearing a linking group that enables linkage to a cell binding agent,
7 is selected from (CH2)x, Whereln n 1s 1,2 or 3, CRysRy5, NRy7, O 01 S, wherein Rys, Rye and
R, are cach independently seleeted from H, linear, branched or cyclic alkyl having from 1 to 10
carbon atoms, a polyethylene glycol unit (- OCHZCHz)n, wherein n is an integer from 1 to 2000;

Rs is OR, SR or NRR’ yvherem R and R’ have the same definition as given above, optionally Re

f

is a linking group; /

2cee



/
A and A’ are the same or different and are selected from O, -CRR’O, S, -CRR’S, -NRis o/r‘/

CRR’NHR 5, wherein R and R’ have the same definition as given above and whereir{/ R1 s has the

7
same definition as R . f’f

i

D and D’ are same or different and independently selected from linear, branclge’é or cyclic alkyl,

) V'
/

alkenyl or alkynyl having 1 to 10 carbon atoms, optionally substituted withf’;ny one of halogen,
OR7, NRsRg, NO,, NRCOR’, SR, a sulfoxide represented by SOR’, 3 Slllfone represented by -
SO,R’, a sulfite SO3, a blsulﬁte -08S0s3, a sulfonamide represented by SO;NRR’, cyano, an

azido, -COR;;, OCOR;; or OCONR1iR1z, wherein the deﬁmtlons of R7, Rs, Rg, Rjo, R11 and Ry,

are as defined above, or a polyethylene glycol unit (—OCHzg}Hz)n, wherein n is an integer from 1

s
&

t0 2000;

L is an optional phenyl group or 3 to ]8-membered hé;erocyclic ring having 1 to 6 heteroatoms
selected from O, S, N and P that is optionally substltuted wherein the substituent is a linking
group that enables linkage to a cell binding agent via a covalent bond, or is selected from linear,
branched or cyclic alkyl, alkenyl or alkynyl havmg from 1 to 10 carbon atoms, optionally
substituted w1th any one of halogen, ‘QR% NRsRs, NO,, NRCOR”, SRy, 2 sulfoxide represented
by SOR’, a sulfone represented by’i;OzR’ a sulfite -SOs, a bisulfite -OSOs, a sulfonamide
represented by SO:NRR’, cyarfo, an azido, -COR;;, OCOR;; or OCONR1 R, wherein Ry, Rs,
Ro, Ryg, Ry1 and Rz havefthe same definitions as given above, a polyethylene glycol unit (-
OCHZCHZ)H wherem n is an integer from 1 to 2000; optionally, L itself is a linking group that

enables linkage to 4 cell binding agent via a covalent bond; or their pharmaceutically acceptable

solvates, salts, hydrates or hydrated salts, their optical isomers, racemates, diastereomers,
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. . . . /
enantiomers or the polymorphic crystalline structures of these compounds; provided that tg.é
/

compound has no more than one linking group that enables linkage to a cell binding agg/ﬁjt via a
7

¢
/
/
;

covalent bond;

W’ is COOR or CH,OW”, wherein R has the same definition as above; and

f

f

W is a protecting group.

41. A process for the preparation of compound of formula (VI)’f;cfgmprising the step of

coupling compound of formula (14), compound of formula (14)’ and cgr”;lpound of formula (12)

to give compound of formula (VI),

Y X - X £
N N
7 - OH LG-D—L—D'—LG HO =% o
v ﬂ (12) [
\X,—N\W RB RS W‘/E,N\X’
(14 l (14) /
YooX X x/
Zcth-D—L—D’~Aj©<\'"”?f z
/ / M
Y. A
SNy Re R w7 X
f%
wherein /

the double line == between N and C reprefsé;;ts a single bond or a double bond, provided that
when it is a double bond X is absent andY is H, and when it is a single bond, X is H or an amine
protecting moiety that converts the/gg;npound into a prodrug;

Y is selected from -OR, an esterf,r’é?presented by ~OCOR’, a carbonate represented by ~OCOOR’,
a carbamate represented by —;ﬁf&ONR’R’ >, an amine or a hydroxyl amine represented by NR’R”’,
amide represented by ~Ng&fé’OR’, a peptide represented by NRCOP, wherein P is an amino acid

/
or a polypeptide conta;lﬁing between 2 to 20 amino acid units, a thioether represented by SR’, a
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sulfoxide represented by SOR’, a sulfone represented by -SO,R’, a sulfite -SO3, a bisfg{lﬁte -
/
0SO0s, a halogen, cyano, an azido, or a thiol, wherein R, R’ and R’’ are same or dﬁferent and are

/
selected from H, substituted or unsubstituted linear, branched or cyclic alkyl, %Hi:/;enyl or alkynyl
having from 1 to 10 carbon atoms, a polyethylene glycol unit (—OCHgCHz)nf iNherein nis an
integer from 1 to 2000, a 5- or 6-membered heteroaryl ring contammg oné or more heteroatoms
independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered fused ring system,
wherein at least onc of the rings is aromatic, containing one or fmc;re heteroatoms independently

i
&

selected from nitrogen, oxygen, and sulfur, aryl having fror{y‘é to 18 carbon atoms, 3 to 18-

i

membered heterocyclic ring having 1 to 6 heteroatoms %e‘lfected from O, S, N and P wherein the
/
substituent is selected from halogen, OR7, NRgRg, N@;, NRCOR’, SRy, a sulfoxide represented
by SOR’, a sulfone represented by -SO2R’, a sulﬁfé -S0;3, a bisulfite -OS03, a sulfonamide
represented by SO,NRR’, cyano, an azido, -CORH, OCOR;; or OCONR ;R 5, wherein Ry, Rs,
Ro, Ri0, R1j and Ry, are each 1ndependent1y selected from H, linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 ciarbon atoms, a polyethylene glycol unit (-OCH2CHz)x,
wherein n is an integer from 1 to ;GOO, a 5- or 6-membered heteroaryl ring containing one or
more heteroatoms independer}ﬂgj selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered
fused ring system, Wherei?v”gl least one of the rings is aromatic, containing one or more
heteroatoms independcﬁﬁy selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18
carbon atoms, 3 to A O-membered heterocyclic ring having 3 to 18-membered heterocyclic ring

having 1 to 6 heteroatoms selected from O, S, Nand P and Ry is optionally SRz or CORy3 ,

wherein ng is selected from linear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to
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/
10 carbon atoms, & 5- or 6-membered heteroaryl ring containing one or more heteroatcyx’é

independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered fusigfgng system,
wherein at least one of the rings is aromatic, containing one or more heteroatogt’éﬁndependently
selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18 carbor%f,a'{;ms, 3to 18-
membered heterocyclic ring having 1 to 6 heteroatoms selected from O,fS,N and P, optionally
R,; is ORy4, wherein Ryq has the same definition as R, optionally R”1s OH,;

W is C=0, C=S, CHy, BH, SO or SO»;

7 is selected from (CHy)n, wherein nis 1, 2 or 3, CRisRie, NR17, O or S, wherein Rjs, Rjs and
R7 are each independently selecfed from H, linear, bral;lehed or cyclic alkyl having from 1 to 10
carbon atoms, a polyethylene glycol unit (-OCHZC};g’ji, wherein n is an integer from 1 to 2000,
R is OR, SR or NRR’, wherein R and R’ have t e f;ame definition as given above, optionally Re
is a linking group; @

X is selected from CH,, NR, CO, BH, SKO for SO, wherein R has the same definition as given

above; f
Y’ is O, CH,, NR or S, wherein Rhas the same definition as given above;
Z’ is CH; or (CHy)a, whereir}gfib is 2, 3 or 4, provided that X*, Y’ and Z’ are not all CH; at the

same time; /
A and A’ are the sarrl},e'ﬁﬂbr different and are selected from O, -CRR’O, S, -CRR’S, -NR s or

CRR’NHR s, W@,@”iiein R and R’ have the same definition as given above and wherein R has the

same definitioh as R .
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D and D’ are same or different and independently selected from linear, branched or cyclic aljyl,

~ alkenyl or alkynyl having 1 to 10 carbon atoms, optionally substituted with any one of lyxégen,

;
r

OR3, NRsRy, NO,, NRCOR’, SRy, 2 sulfoxide represented by SOR’, a sulfone reprgas/ented by -
yd

&

SO,R’, a sulfite -SO3, a bisulfite -OSO;, 2 sulfonamide represented by SOZNR&?’ cyano, an
azido, -COR;;, OCOR;; or OCONR1iR1z, wherein the definitions of Ry, Rg ng, Rio, Ry and Riz2

are as defined above, or a polyethylene glycol unit (-OCH>CHz)a, wheg,e”m n is an integer from 1
g ,

i
I
i
#

to 2000; S/

L is an optional phenyl group or 3 to 18-membered heterocyc’l;j.éfiiing having 1 to 6 heteroatoms
selected from O, S, N and P that is optionally substituted,gyv’ﬁierein the substituent is a linking
group that enables linkage to a cell binding agent via‘fgf‘éigvalent bond, or is selected from linear,
branched or cyclic alkyl, alkenyl or alkynyl havir}/g”’gom 1 to 10 carbon atoms, optionally
substituted with any one of halogen, OR7, NRg“fi;, NO,, NRCOR’, SRy, a sulfoxide represented
by SOR’, a sulfone represented by —SOZR ‘a sulﬁte -S0s, a bisulfite -OSO3, a sulfonamide
represented by SO,NRR’, cyano, an aé1do, -COR;;, OCOR;; or OCONR 1R, wherein Ry, Rs,
Ro, Rig, Ri1 and Ry have the same deﬁn1t10ns as given above, a polyethyiene glycol unit (-
OCH,CH,)n, wherein 1 is anfmteger from 1 to 2000; optionally, L itself is a linking group that
enables linkage to a cell bmdmg agent via a covalent bond; or their pharmaceutically acceptable
solvates, salts, hydrates or hydrated salts, their optical isomers, racemates, diastereomers,
enantiomers or tﬁe polymorphic crystalline structures of these compounds; provided that the

compound has no more than one linking group that enables linkage to a cell binding agent viaa

covalent bond, and
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LG is a leaving group. , !f/
42. A process for the preparation of compound of formula (V1) comprising the Psfé;;s

of: f

a) converting compound of formula (19) into aldehyde of formula (20); and (

b) converting compound of formula (20) into compound of formula (VI),

//
OgN A—D—L—D'— ’- 7'
ne j@[ )CL .

CHO OHC
z~( O,N A—D—L—D'— NO < z
o O
6 20) 6

AmD—L —D'—A ,,rz.
,N\ Nt
xv W X!

(VD
wherein

the double line == between N and C rgﬁ;esents a single bond or a double bond, provided that

when it is a double bond X is absqn’{ and Y is H, and when it is a single bond, X is H or an amine

protecting moiety that conver@g’f‘ihe compound into a prodrug;

Y is selected from -OR, amé‘ster represented by ~-OCOR’, a carbonate represented by ~OCOOR’,
a carbamate representgdﬁby ~OCONR’R’’, an amine or a hydroxyl amine represented by NR’R”’,

amide representedﬁgf —~NRCOR’, a peptide represented by NRCOP, wherein P is an amino acid

([/

ora polypeptigléf containing between 2 to 20 amino acid units, a thioether represented by SR’, a
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4

sulfoxide represented by SOR’, a sulfone represented by -SO2R’, a sulfite -SO3, a bisulfite -
0803, a halogen, cyano, an azido, or a thiol, wherein R, R’ and R’ are same or different at}d are

4
h

selected from H, substituted or unsubstituted linear, branched or cyclic alkyl, alkenyl or gl’kynyl
/7

7
having from 1 to 10 carbon atoms, a polyethylene glycol unit (-OCH,CHa)n, Whereiqfﬁ is an
integer from 1 to 2000, a 5- or 6-membered heteroaryl ring containing one or more"ileteroatoms
independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 memberedffx/lsed ring system,
v';(

wherein at least one of the rings is aromatic, containing one or more heterg,étoms independently
- £

selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18 cali};)‘én atoms, 3 to 18-
membered heterocyclic ring having 1 to 6 heteroatoms selected from;fs)i S, N and P wherein the
substituent is selected from halogen, OR7, NRgRo, NO», NRCOR’ gRlo, a sulfoxide represented
by SOR’, a sulfone represented by -SO,R’, a sulfite -SO;, a blsulﬁte -0S03, a sulfonamide
represented by SONRR’, cyano, an azido, -CORyy, OCOan or OCONR ;R 5, wherein R, Rs,
Ro, Ryo, Ry; and Ry; are each independently selected from H, linear, branched or cyclic alkyl,
alkenyl or alkynyl having frorn 1 to 10 carbon atorns, a polyethylene glycol unit (<OCH2CH2)n,
wherein n is an integer from 1 to 2000, a 5- or 6:membered heteroaryl ring containing one or
more heteroatoms independently selected fro::r{;itrogen oxygen, and sulfur, a 5 to 18 membered
fused ring system, wherein at least one of the rings is aromatic, containing one or more
heteroatoms independently selected frofn nitrogen, oxygen, and sulfur, aryl having from 6 to 18
carbon atoms, 3 to 10-membered @e“térocyolic ring having 3 to 18-membered heterocyclic ring

having 1 to 6 heteroatoms selee’g,éii from O, S, Nand P and Ry is optionally SR;3 or CORy3,

s
wherein Ry3 is selected from jﬁnear, branched or cyclic alkyl, alkenyl or alkynyl having from 1 to
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10 carbon atoms, a 5- or 6-membered heteroaryl ring containing one or more heteroatoms
independently selected from nitrogen, oxygen, and sulfur, a 5 to 18 membered fused ring system,

wherein at least one of the rings is aromatic, containing one or more heteroatoms inde/péildently
‘ S
selected from nitrogen, oxygen, and sulfur, aryl having from 6 to 18 carbon atoms/,/Bfto 18-

. y
membered heterocyclic ring having 1 to 6 heteroatoms selected from O, S, N and P, optionally
/

R,; is OR 4, wherein Ri4 has the same definition as R, optionally R’ is OI;f;’j
/

W is C=0, C=S, CHj, BH, SO or SO»; - ff‘”
Z is selected from (CHy)n, whereinnis 1, 2 or 3‘, CR15R16, NR17, Q’{E)r S, wherein R;s, Ris and

Ry- are each independently selected from H, linear, branched ’ox,fj{c:yclic alkyl having from 1 to 10

&
S

carbon atoms, a polyethylene glycol unit (<OCH2CH)a, wfl;-féfrein n is an integer from 1 to 2000,
7

Re is OR, SR or NRR’, wherein R and R’ have the sagré definition as given above, optionally Re

4

is a linking group; /S

g
£ . .. .
X is selected from CH,, NR, CO, BH, SO or/S’Oz wherein R has the same definition as given
:"ﬁf';
above;
Y’ is O, CH, NR or S, wherein R hasthe same definition as given above;
S/

7’ is CH;, or (CHa),, wherein n is 2, 3 or 4, provided that X, Y’ and Z’ are not all CH; at the

same time; ‘ﬁ
/

A and A’ are the same orf,d/iﬂfferent and are selected from O, -CRR’O, S, -CRR’S, -NR ;s or

CRR’NHR s, Whereipff{ and R’ have the same definition as given above and wherein R;s has the

J
. a
same definition /a@“R .

E
A

;‘J

i

2kkk



/

D and D’ are same or different and independently selected from linear, branched or cyclic alkIyT,
alkenyl or alkynyl having 1 to 10 carbon atoms, optionally substituted with any one of halggen,
OR;, NRgRs, NO2, NRCOR’, SRy, a sulfoxide represented by SOR’, a sulfone represeﬁ:ed by -
SO,R’, a sulfite -SOa, a bisulfite -OSOs, a sulfonamide represented by SO,NRR’, gyano an

azido, -COR;;, OCOR;; or OCONR11R, wherein the definitions of R, Rg,?/{m, Ry and Ryp

are as defined above, or a polyethylene glycol unit (-OCH;CHa)n, wherein /}a is an integer from 1

&
i

to 2000; '
L is an optional phenyl group or 3 to 18-membered heterocyclic nqg havmg 1 to 6 heteroatoms
selected from O, S, N and P that is optionally substltuted whereln the substituent is a linking
group that enables linkage to a cell binding agent via a covglf’éht bond, or is selected from linear,
branched or cyclic alkyl, alkenyl or alkynyl having fror}}f’iﬂto 10 carbon atoms, optionally
substituted with any one of halogen, OR7, NRgRg, ;, NRCOR’, SRy, a sulfoxide represented
by SOR’, a sulfone represented by -SO;R’, 2 sulﬁte -S0;, a bisulfite -OS03, a sulfonamide
represented by SO,NRR’, cyano, an azido, —COR11, OCOR;; or OCONR; Ry, wherein R, Rs,
Ry, Rys, Ri1 and Ry have the same deﬁn’trttdns as given above, a polyethylene glycol unit (-
OCH,CHy)n, wherein n is an integer ffom 1 to 2000; optionally, L itself is a linking group that
enables linkage to a cell bmdmg agent via a covalent bond; or the1r pharmaceutically acceptable
solvates, salts, hydrates or hydrated salts, their optical isomers, racemates, diastereomers,

enantiomers or the polymorphlc crystalline structures of these compounds; provided that the

compound has no more than one linking group that enables linkage to a cell binding agent via a

covalent bond;
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W? is COOR or CH,OW”, wherein R has the same definition as above; and

W?” is a protecting group.
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SUMMARY OF THE INVENTION
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1s bicyelic,
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