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-, ^pitf/E^lf-/tB^

1. 1 ^^J^L

&^s]^^Wt. t^^^^^r^&^^^, ^S] ̂ -f-^-^I^- 3 -^^x^gl-^^J^

^4^-LL^t^+^^®t^jf-t, j-^^-^^^^^-^^^^M. m^-utt^^^

^. ^S^&^^-Fjl^s] ^®^X/l^f/l>t^), ^+:

-^^\^r^ US8623912B2 ^^gI^Xt^j^f^B ^ 2009 -^4^1 3 9 , ^^^'J^^'^1

j^-^( PTA )^^t^J^^] El ̂  2030 ̂ 6 ^ 15 9. ^-^^J^^^ "Fostriecin derivatives and

the pharmaceutical uses thereof' (^©s] ̂ X^t^^^^-^^^it), ^^-^-^"^TiS. ^^^}

^^, 5]^^r^^}-

R4
Rl OH

R3

0 0

R3

^^-j-^^s] ^x^T^^^^^^i^T^^a^-, ix^^t^j^. ^^^^^^-^^s]

^^^ai^f^^r^^. ^^^t^A^-ib^^xt^^4N^^^r^^5] ^^^^?sx

^^, ^2022-^5^1 20 SX^^-t^J^A^X. ^^, ^iT'^-t^^^lA^A^^Xt^

^^ IS ̂ ^^^-F^-^5]» iX^^'J S t^T^X^T^^^^

-t^'J-?-^ US8895590B2 ^^^m^^W^^Q^J 20104 12 ̂ 1 17 9 , ^^JiiJ^l 0

^ 2030 -^ 12 ̂ 1 17 0 " ^. -^-^U^^ "Epothilone compounds, preparation method and use

thereof (^.J&^f^^^. ^^J^-^-^^^it), ^^-N-^^Tif^^^^^^^t^^

^:
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&3
\

N 'V

.r
W R, ..^'

PH

OH 0

ix^^^- ̂ m^r ̂ ] ̂ ^ti-^^^ ^ ̂ ^t^^ ^^ ̂ ^4^, /(a^ T. is] T^^t. it,

ISl^-^^sJ^^^t. l^t^^^X^B^o ^.^^t^A^^-^i, ^2021^10^1 11 S

X^^-^^XA^X. ^-^-, ^^p^-^^5^^^t^^^^^^^^^-^?^^s]. ,x

t^^) ^T^^^^^«

t^'J-?-^ US10980782B2 6^^®4t^t^^t-?tEI ^ 2017 ^2^1 6 S , t^'J^J^EI

^ 2037 4 2 ^1 6 9o ^--^^ij^^^7 "De-epoxidized epothilone derivative preparation,

preparation of same and use thereof in the treatment of tumor" ( St^^^^i'^--^^T^L^}^\^].

^.J^^^-^^^^^^^ ), ^^^^^^^TX. ^X^tSt^^^^^4^^^J^^, t-

^t^^^-A:

\
N /^,

'**.

0

0

&2
.

^S1,OH

OH 0

ix^x-t^J^^^M^^^J&Ci-^^^^ ^4^^^'j ^^5] ^^^t. l^t^B^« ^

^^t^^^^^^X+^^^^^^^^^^^^X^^^^^-F^AV5], ^2021 ^

9 ^1 22 aXx^t^'JXA^^^Xt^, ^^T^^J^A^^^^X+^^4^1S^^^

F^^5] ^X^^X+^^^t^^s]. iX-t^'J B  ^T^^^^^»

^^-^-^3 US20230041956A1 ^^glt^jt-^-fr?»t-?t El ̂  2021 -^4 ̂ 1 8 El , -^^'j^^-
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9^^2023-^2^] 9 9« ^. ^^'Jt-^-^^^ "Utidelone semi-hydrated single crystal and

preparation method therefor and use thereof (^^t. l^+7K/^^-^-Bag^^t-^IJ-^7f^-^^^] ),

^^W^^t^^^]^-^^^^^^^, ^^5]^^^ai^t^B^. ^^^t-?f^

^^^^X+^^4^IS^^^^F^^^^^^^Xt^^^^-F^V5], ^1^-^^^t^A

 

^.^^ ixt^t^N]t^T^^I^-&.

^^-^-^7 US20230340550A1 6^^g|-f^'Jtit^t^g ^7 2021 -^7^ 24 EI , -f^'j^

^ El ̂ ^7 2023 -^ 10 ^1 26 S " ^. ^^'J^^^^^ "Recombinant bacteria for producing

de-epoxidized epothilone B and use thereof ( ^/tX, ^^^AL^i- B 6<rt:^Lf^^. ^| if),

^^^]TX^^/CM-^^^^ t B ^f^M^^^t®^^^^^^^^^^^-^ B

^^.^, ^^5]6^^^ai^t^B^o ^^^t^t^^-ib^^X^^^^IS^^^^^^

s]^^^^^^^^^^S}, N-BT^^^t-^-A^X^^» iX^^Jt-?fSt^T^^

m^

^^-^-^7 US20230048901A1 ^^S^^jt-?t^t-?t9 ^7 2021 ^9^1 2 9 , -t^'J^^-

El ̂ ^7 2023 ̂ 2^1 16 El , ^^^'jt-^-^^^ "Solid oral formulation ofutidelone" (^L.^

ai^^iii^ox^j^j), ^^&^^u^a^< ^^tj-^^^?^, ^^j^^^sf^^^

^^, ^JLi£&^^^^+^oX^^J, ^^5]6^^t. l^t^EI^, ^^^^e. J.^^

^t^-^^i^^f^^ ^ ̂ ^J^! o ^^^ ^^-^^^b^^Xt ^A^? IS ̂ ^^F^^s] ^

^^^^^^jL^-^^5], ^tT^^^^^^^^^oiXt^Jt^S^-^Tt^l^^o

^^--fj^ US20240108579A1 ^^gl-^^'Jtit^t-^-9 ^ 2022^-7 ^1 1 El , ^-^'J^^-

Q^^} 2024 -^-4^45, ̂ . -^^'J fit/S ̂ ^7 "Utidelone liposome composition, and preparation

method therefor and use thereof (/ , ^if^^^^M^^^^^J-^^-^^^] if ), ^/^&^

^^^. ^N^^^^^^S?^^^^^^^, ^^sj^^^a^t^Ei^, ^^^s]

£. Ji^^^^ai^A^>^^^^f5]^S^/^^» ^^^^-^tA^^^^X+^^jk^-F^

^S], ^^-T^^^-tf^^^^^, iX^^^^^IaT^Tt^^^o

JL^ 7 ^&^^^^^-^^®-^^/-^^t^^^^£B^^^t^J^^^^. (,̂ 5] 7

^e.^^t^^-^ISlt^^^B^X^ )» 4-hN-J^^^^^^^^(^^^4B^ E] ̂ t, ^ ).

^^. ^^^x^^^, ^^^^M^-^f°]%«

1.2 ^^^
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^5]^t^^x®>w^>±^-t^, ^^^ai-^t, -r^x^B^i^^t^.

1.3 ^-^^

^

1.4 J^.^

^

-^, ^P-^^^B^-^-^

^5]^t^-^^S|>WWST^tt^£. ^^^^^^iff/!:^^^^, i^^ ( ^ -^^

^-^^^^^^), /ff^, ^^. ^-^X^^rj&ys]^^^,

i^^-^SL^^, ^^^L%^^^-^.6^^iB/-^B^^^. ^^t^.

^ ^^]¥J&^. ^^^^A^^^^^tjk^B^^X®^^^^^

^s]^^^^^^^^^^^s]^^. ^. ^^^^AX&^^-^I, ^^g], ^^,

.?L9^^E9A. itit^-e9A^>%^t-9li^, ^.^-^±&^^^-^-X^^, KOSAN ^^^

^^f^^S] (Kason Biosciences Inc )< ^^XX^'^. fi^^^, ^o^'J^^iIE^'^iS^^

^^ ^^^^^^^^3^m^^. ^^\^^^^^^ Panomics^s]. ^^^F.

^)\\ 's. ^^^^^^s]. ^^ts-^^^\^^^^S} o

^b^, ^S] ̂ ^tJk^^^^^^a^^^^A^^^^t^^t^^^J,

^jtb^AJ-, ^H^. IncoPat -^^J^-^^t^t^Ji^^^-^-^^^B^AJL^J-^

^A^-^^-^f^^^^t^-A^, ^^^%^^^^ t^^^^^^lSIt^j, ^^

:%15^^IS]^^j, -^^^-Wt. t^^m^^ (^S}^^. ^. ^^^^A^^^5]^-tjli

^S^^^gl-t^J^^X

^Ji^ 15 ^^ISI-t^'J^, ^- 14 ̂ ^^j£. ^^, @^b^^)(t^5]^. 'fjli^^^-^^.

^+T^^ 1 ^^^^^^^'J (US8895590B2 ), ^. ^^-^1^^ t-^-At^t^-^^^^

^ISI^^'j, ^. -f^J^^i]^T&^X. ^^^^X+^^4^IS^^^F^^5], ^, T^5]^^
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t^'j, @jtb-^^^^-^s]l. tlk^/t^^^.

^J-, 4+^j-^^tXi^. ^^^^^^^^s]xfA^E)^^^iD^-tX^^+-fryL, ^

^^x^^X%^^^-^^^fA^7t^^^^'W»

w, -s^^^

i, ^s] . ^^^^a^^^, ^. e.x^^^^A^-^^^-'-^t^. ^. ^^,  ^

^^^^X^4t^-; ^^X^^^-JiA^^^/^^^^^. ^, ^-^; ^^-X^^^^-^X

^^^^^^^^^^4--&; ^^X^^f^x^^^^-^, ^^, %^, ^^Xi^.

^^-. ^^^. /^^^itBo ^^ ^^X^^^^-^^^5]^^^'^%, ^^f^-^^t

,t- ( ^'J^® ̂ Pi°7t^^^^^W ( + ̂ ^^ ®^^]J^^tX-^^ ), USPTO tlw], ^

^^T^-it]^^. ^t^^^) ^^IncoPat^^-t^'j^W. ^'f^^^J&^^fe^

^iffy&^f/£^^^5]flt^. ^^^AX6^^^Jt^+yL, ^A^^^-^.

2, ^^X^^^5]X^6^^^^+N-^^!S]^i°/L^^^^^^^:tiL, ^^>^^

^-^N-^^t, ^^. l*]^t^^^^^^^^^^^«

3, ^t^^^^^s]^^^±-^^^W^. ^^^^^^^/-^^J^S^^^

^ |5] t, ^5] ^^. ^WST^^, ^ ̂ -^Mip^^A^^^^. ^^^] ̂ W^^^ B A^ "

^i^^w^)^^f\

m^-. ^5]^iii^io^^f^>W

m^f-^: ^s] 7^e. B^^^^-^isi-t^J^^^^^

m^^: ^5]^^^, x^^^^^^^sji. 'fjk^B^^^iil-t^^^
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-. N^^^/ft. l'^^

^T^y X^6^» t f f^- . 4+^-^^^1 ^ r°1 ̂ ^t6^?^^-ft ^ ̂  ̂ -^^ ifit^ f^^

^-^^-^^r^^^-^^^^^^^/^Wt^^^^, ^H^-kk^^^^f^^^'W^

^^^^t. i^^-^^^et^t^^, ^T^^at^^^. ^, ^fe^^-t^^, ^^-^t

^^N^^^T

s

H3C-<\. \
N

HsC

CHs
0 0

,.~OH
CHs

H^C
CH'

0
OH

CH.

^^-^^: (4S, 7^85, 9SJ6S)-4,8-^^^-5, 5, 7, 9, 13-^. T^-16-[(l£)-l-1f^-2-(2-T^

-4-PX^-&)- ̂ ^^]--f-^)^A^^-13Z-^-2, 6-S^] ̂  S^

/ .^a^^^/r ^^]^@ x^lf^i±^^4^^^^^W^, itit^L^^A^4N^^-

XT^^^^@-L^®» ^T^^tf^^^-f^^4x^X^, ^/'^Ji^^^it^l^^^

^t^^^J-^^Xo

^/' ®^^^a^^ £.±^yfc<&^^^if^>£^^, ^^^^^ai^^^^^^^,

^^^^-^. Sf, X^^^(35)  ^A^^7K^@^^4^+, A^^±^^^&^. >Xf&

^^^^1^^, 4+^^it^^^X^. ^^-^-^^it^ T%^^'tit^^-^+/ft^^r^6/?;X^

^4N^^'L^. a -^- (^s. W^^-^^- &^-^t- ^^^t^^^^ )"

jtb^h. ^/r^T^^^^/^AA lt^:6^^4^^^i£^^^^ ^Mt; 4+)?t6;i?it

^^i£^^M^ a. ^^^. ^ ^M^l^]^, ^XM^. B^^^^^, ^u^^'l'iei^^^

^^^^^; ^^^^^^W^^^^^L^^^t^. ^^^^, ^^'^J46, PD-1

^^^.
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%^T ̂ ± K ̂ N^^t^', ^^-^ ® ?£® F^^ ̂  i±? ̂ ^X^^t4^^^^c

^-. ^^-^

2. 1 ^t^l^^

/^^ ^ ^ t] itj^^X^^^^^d^j^M^ IncoPat i^^^^j^^^^^ STN 1^

^» IncoPatt^^W^^T^^^IS^^^^-^t^J, JL^.^^^-^t-^^L(^t^,

^^^. t^t^^) ^ I] A^^^^^t^^^ ll^^^^-ili, t^^^&^ FTO ^-1-

^1*1 ̂ ^^-t^J^^t^-; STN ̂ ^^^^-^^^^^ ^ 6^^^j^^-t^J^^t A%6^

^^^^^^< CAS-?-^^t4-^^t, l^st^-Nr^^^t^^^t^^^^i^^^,

^^, ^T^^l^l^t^-, ^Hi£^google patent. Global Dossier ̂ a^-^t^tT^hX.

4^^^^-^^^%^X^t^^X^o

2.2^^X^^^t^^

2.2. 1 ^t^-l^

^T^i'l^-D ^^^^^^^^^^^Xf^^^J^^/'±^^^, ^^74+^-^T^

^t^^^t-f^j^t-

D 4+^-^^^f^^^-^xf:, ^^^^^, aa^. ^^. ^m. ^4^iL^^

^it^, £^^t-&T^4*^/^^-f^^t;

2) 4+^^^af^^^. ^W-k^^^J^rXT^^^/CAS ^-6^?^^^t.

2.2.2 ^t^^^f^^

^J-i^ 2.2. 1 -^^^^^t^-l^^AJi, 4+^^^ 1 ) ^'J^^T4^^^^ IncoPat -^^J

^y^t^r^t:

Tiabc=(^^^l^- or ^u^-^& or Utidelone or &j^-^^ or ^^. tA^ or ^^t^i-

or i^W^ or UTD-lor ^^^ or Epothilone or -t^^^^)

^t^.J- EJ ̂ : 2023 4 12^1 28 S;

^t^L^i:: 898 (^^ISI-t^'J^^^^^^ PCT -^^] (^^^Tt^^^® ), £.
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^^-^^^- ( ^Ehj-^-^-^^^^-^^^^^^-^^j^^-^ ) ^-^^it^^^^^F^^
.^-t^J), -s-^A^t^^^^LWt^ 1»

4+^t^-^ 2 ) ^ STN ^W+^T^^^^, -l!-^^4^t^^^t^^^^LM<+ 2o

^t^jhEI^: 2024^1 ^] 3 9,

^t<^*: 285 (.^.N:ii-^^j^^^^^JiL^PCTt^J, e.^^f-^^-f (Is]Bt-R-^

-^^^^-^^^J^^^t^j^^-^ )X

^h^AJ-, ^J.^. 1183 (898+285) -^t^J^^^^^. ^^%13]^^^X^^t

^.-^/r, ^^A^^^Xil^N^^^^^^^tXl^-^^j, Ajtb^^g^^xX^.

^. ^-^^^Xl^^^

^^^t, ^-^X^^^6^XI^^M!J3^^T^^:

XI^^^.

i^Xl^

1X1^

^XI^

i£,Xl^

^^

e.^^^ -^ ̂ j, X^X^ ^^.^ ̂  1] ̂ X S ^Nil^

^^e^^^-^Jt^t, ^^-6^^^^jc^Xi]^Njl^, iL^.

T ̂   ^t ̂ -^ ̂  ̂  ̂ ^^ ̂  ̂ ^^51^ ̂ ^^^^^ ® ̂L-^

^is^X^I+N^

^^^^^-t^'Jt^t, ^^-6^^^J^^^XS+N^, -fa^

T ̂  ̂ t^^T^^^^-^^^^^^^^^^^?£ ® ̂-N-

^X § ^N^^

^^^^51^^^'J^-^^^^X S ^N^^t^j^-f^jt^

itit^+^jL^^.^^^t^ij^4-^-t^^t^^^^t, ^n^^^i&A o^i^x

P^t^'j, O^tX^^^'J, 0-^^XF^t^J^^16^^^-^6^^X^^^]« ^T^+^-i^

t^^ri --a-^^/(-.

3. 1 i^Xl^^^'J
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^^t^ij6^^-^^^Jt, ^^JE^£, ^^^, X^^^D^X D ^N^^A^X^t^J.

3.2 +Xl^t^J

^^t^^'J 6^4-^^-^'J + , ^X^L^^-6^^^'j^^^X il ̂ ^^, JL^-T ̂  t-ft, ^^

^^^^^^^^^^^^^^ 4x^®^^^i0^)X § ^N^^^ ^Xl^^^'Jo

3.3 ^Xl^t^'J

^.^t ̂ i'J ̂  4-^ ̂  ̂ 'J +, ^^J%^^- ̂  ̂ ^}-^^ ̂ X B ^^^, ^-& T ̂  f^t ,^ ^

^^^^^^^^4 ^^^^^^x^lS) ^^->^X il ̂ ^^^^Xf^t^J«

3.4 ^Xl^-^-^'J

^T^. 1 ';I:,^7^^N t^A6/; 16 ^^^±^X^^^'Jo ^T^^'^^X^-^^'J^

^^^IC^-^^S^^^XB^^^, ^^s^^^^^-^^^Wi. ^^r^^w

§ ^N^^^t^^^^^^X, ti ^^^l^-^^6^^^^^i^-t^6^^/?£® ^ .

-7

1

2

3

7

^^- ̂ l^^r ̂  t ̂ fA/t ̂ 'J ̂ A f -if 0
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1. A method for the preparation of a compound of fonnzda
(ID;

m

&'

wherein R is H, unsubstituted lower allqr l, or substituted

lower alkyl;
the meAod comprising the steps of growmg a host cell

comprising a polyketide synthase in a medium compris-
ing a fhioester of formula (I)

(I)

SR"

wherein R4 is C, <;io alkyl; or R4 is CH^CO^R6, wherein R6
is lower atkyl, or R4 is CH^CH^NHCCO)^, wherein Rs is
C^-C^o alkyl, under conditions wherein the polyketide syn-
thase converts the fliioester offomiula (I) into the compound
of formula (II).

+x^^aT:

1. ^ (II) ^^^^^^^^:

m

^tRi ^H. ^^/-e ̂ /^^^^4'^/-e ^M^. ^^;

-^^..^^^^ ̂  -^^(I) ̂ ^@S^^-^£. t-^^- & ̂ M8^t^4^-^S$^^j. is^^j^-

0

R'
SR4
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^-t R4 ^ Ci-Cio ^^; 4' R4 ^ CH2C02R6, ^-t R6 ^M^-M^; 4' R4 ^

CH2CH2NH(CO)R5, ^t R5 ̂  Ci-Cio ̂ ^, ^MSH^g^^^(I) ^^g^-ft^^(II) 6^t^-

^^j^^-r.

iiitl^^ix-t^-yL^^^T^, ^ (II) ^^4^^^J^X^ t^^-^^6<i?^^tiB]^

-^-, ^^^^^^^ii^^^^^^-°T^'J^^ t^t^^« M^, ^TiI^Nil^t

^^ai^^^/r^^i^@x^f^i±^^^x^^^w^, ^^/c^i^^^^t^^^

-i-^^^X, ^^-^^^^^^J^tt)B]^^^4^^^^^^A^^^^^^ai^o @^b,

^^^J^x^^^^^^/'^^^^^X § ^N^^, ^^-^ifc ^ ^^^^^SI^i^^t^

-^^^^^Xl^.

^Ji^i^, X^^^it^^^^^^-t6^^X^t^J« Mr^, ^/r ̂ ^^4+);t^^t.

^^^^X^^f-^^ (^]^5l^^^^A^X), f^^^^^^^^^^iX-t^J^^

^^[S^o

3.4.2 US8410305B2

US8410305B2 ^} Kosan Biosciences Inc T 2008 4 11 ^1 12 9 ^-it^^^lSlX^-f^'J,

.^-^. a^^>^^> "Intermediates and methods for the preparation of epothilones" (^X^-^-: ^

^t-t^ t I'B]^^^^^^ )" iX-t^J tTfr^- 2013 44 ^ 2 El ̂ ^^^, D t^T^xf

^k^. ^x^a^^^'j^-^ i -ka-^:

1. A method for the preparation of an epothilone intermediate, said method comprising: a)
0

X1 ,
^(CH3),

Y1

contacting a compound having the formula:(H-3c)n wherein the subscripts n and m

are each independently 0 or 1, indicating the absence or presence of methyl groups at the

respective positions ;X1 is a member selected from the group consisting of OR', N(R2)2and

N(R )OR ; wherein R is selected from the group consisting of H, lower alkyl, a carboxylic acid

protecting group and a hydroxy protecting group, and each R2 is independently selected from the

group consisting of H, lower alkyl and an amino protecting group;Y1 is a member selected from
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the group consisting of 0 and NR, wherein R is selected from the group consisting of H, lower

alkyl and an amino protecting group; -with an alane reagent having the formula:

Ra

.
Al

Ra

R Zwherein each Ra is independently selected from lower alkyl and cycloalkyl; R is

a member selected from the group consisting of vinyl, allyl, 2-buten-l-yl and

3-trimethylsilylprop-2-yn-l-yl; andZ is a member selected from the group consisting of CHs and

Y

""(CH,),

CHsC^"

CFs; to provide a compound having the formula: R z -wherein the subscripts n and m

are each independently 0 or 1, indicating the absence or presence of methyl groups at the

respective positions; X is a member selected from the group consisting ofCHs, OR1, N(R2)2 and

N(R)OR ; -wherein R1 is selected from the group consisting of H, lower alkyl, a carboxylic acid

protecting group and a hydroxy protecting group, and each R2 is independently selected from the

group consisting of H, lower alkyl and an amino protecting group; Y is a member selected from

the group consisting of OR3 and NHR4, wherein R3 is selected from the group consisting of H,

lower alkyl and a hydroxy protecting group, and R4 is selected from the group consisting of H,

lower alkyl and an ammo protecting group; Z is a member selected from the group consisting of

CHjand CFs; and R is selected from the group consisting of vinyl, allyl, 2-buten-l-yl and

3-trimethylsilylprop-2-yn-l-yl.

^^i^^aT:

1. -^'^^A^^^t/'^^^^^, ^^^^&^: a) ^^^r^^j>ft^4^:
0

X1

(H3C)»

^<c^\

Y1

, ^fr^n^m ^^}^^^^ 0^1, ^ ̂ ^3M/!±S±^^^^^
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^f^; X!^^^r^^^^: OR', n(R)22^N(R2)ORl; ^tRli&^H, M^^^, M

S^^^^^S^^^^, R2^^^^^jH, ^^. ^^^^^^^^; Y1^^^}O^NR4

^l^M, ^t R4 ^^3 H, ^^^^^-^^^-^^; M^^^~r^^4SM^^:

Ra

Ra'
.
Al

R Z, ^. t^^Ra^^^^^M^. ^^^^^^; Ri&^J^^^, ^^^, 2-

r^. i-^^ j-_£ f^ f^^^ 1^-2-^-1-^; ^x z .e-^ ̂  c  ^ CFj; ^^^-^-^ 7-4'
0

x

'///(CH3),3^m

^'V'

(Hscv

6^j1t^^: R-^ ^Z , ^-tr^n^m-^^^^. ^^O^. l, ^^^BM^S-J^

7^^^^-^. f^; X^i& ̂  CHs. OR1 > N(R2)2 ^N(R2)OR!; ^^R'^^H, ^^^£,

^S^^^^^S^^^S., R2^^. ^^^H, M^^^^^^-^^; Y^^^T^E^^

M: OR3^NHR4^-tR3^^jH, ^^. ^^^/^^^^, R4i&^jH, MMM. ^^^^^

^^; Z^^^JCH3^CF3; ^^R^^J^^^, ^-^^, 2-T^-l-^^3-^f^1f^^

^^-2-^-1-^

0

x
'"^,[(CH, ),3}m

^>*(HsC)^

it^^^^t^JX^^^T^, R Z ^^J^^^tt^^^4^^^^+
1^^^-, ^^^JgL^^^^it^^^^?^^^\^^t^^^^. M^, -^^§^jl

^t^^a^^^/t^^^@^if^2ta^^^^^/£w^, ^^^it^-^r^^^

^^x-S^X, ^^-tiL^-^^^^J-^^^^^H'j^xt^Wt^^^-^^^^A^^^

A^^t. l^« ®^, Mt^^^6^^^^^^/r^®^-^^XN^^, ^^^^§^Nit

^^^^^^Jk^^^^^^xXf^o
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^_h^i , X^^^^t^J^^^t^^X^^^J. M^, ^/r ̂ ^^4t^^^t.

I^^^^J-S^t^l^ (^^51^-fc^^^^^), tiC^^^^fi^^^^^itt^^^

^^®I*].

3.4.3 US8618085B2

US8618085B2^ KosanBiosciencesInc-^2005-^3 ^1 15 Q ^.v^^^]^^^^-^}, ^

^fi^. ^^ "Therapeutic formulations of desoxyepothilones" (+<^-^: X-^X^^i-6^

^^^J^j)o iX^^'Jt^T 2013 ^-12^1 31 EI^^^X, B  ^T^5l^-?t^^. ^^

a^-^^'j^-^ i ^T:

1. A pharmaceutical composition comprising a homogeneous solution of a

desoxyepothilone together with a pharmaceutically acceptable carrier, wherein said

pharmaceutically acceptable carrier comprises ethanol at between about 40% and about 70%,

glycerol at between about 5% and about 15%, PEG 400 at between about 10% and about 40%

and polysorbate 80 at between about 5% and about 15%, wherein said desoxyepothilone is

present at between about 0. 1 mg/mL and about 100 mg/mL, and wherein the pharmaceutical

composition provides physically and chemically stable solutions before and after dilution into

aqueous medium.

^<^-^-^T:

1. -^^^M^^y, ^^^ L^^^^^-^^^J^^^6^^^^^^^^, ^f^

^^'^J-^r^'^^j^/f^&^^40%S. ^70%^^Sf. ^5%S.^15%^j-^-^. ^10%^.^

40%^ PEG 400. ^^^ 5%^^ 15%^^. ^^Sf@^ 80, ^ ^^-^'XX-^-^^^^^

O. lmg/mL ^. ^lOOmg/mL ̂ -^, ^-^L^ t^^^^S. ^^^. ^^^^^. 7^^^^^-^. ^^

^J^/S^^ ̂ ^^^t 6^}-^^

^^ ̂ , ^t^'j^^'j^^ + ̂ ^i]^^^^ -^ ±^^ ̂ ^^a^>±-^^t ^^+^^

^-^^. ^^, a^f^^ ^/r^^El^^^^/LA6^'J^t^T^&^J_^^J^

-Jc+^^F^^^ PEG400. Eljtb, -^-t^J^^^^J^Ic^. ^^ISl^-^^XS+N^^, ^

-^-^^ ̂  ^Nil^^^:® ̂ ^^^^^^-^^^X^.
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^J-^^, ^n^^^-t^J^^^+^^^Xf^-t^J. M^7, ^/'^^^4+^^^t~

n-^^J^S&^^t-^^ (^J^^I^ PEG400 ^J^^^'J^^F^^6<i;4t^^^ ), fi&^^l

^^^^^^^xt^'J^^^^® ^ "

3.4.4 US8956657B2

US8956657B2 ^ Bind Therapeutics Inc T 2013 ^ 4 ^] 12 E] t^fi^^SI^B^I^^J, ^

^^^^^] " Stable formulations for lyophilizing therapeutic particles" ( ^ Xt^: Jfl T ̂  -I-

^^^^^^. ^^J^j )" Mt^Jt-^tT 2015 ^2^1 17 S ^.^ ^, §f^T^^^:^

^, ^x^a^-^^j^-^. i ^T:

1. A reconsituted lyophilized pharmaceutical composition suitable for parenteral

administration comprising: A 10-100 mg/mL concentration of polymeric nanoparticles in an

aqueous medium; -wherein the polymeric nanoparticles comprise: a poly(lactic)

acid-block-poly(ethylene)glycol copolymer or poly(lactic)-co-poly(glycolic)

acid-block-poly(ethylene)glycol copolymer, and an antineoplastic agent;4 to 6 weight percent

sucrose or trehalose; and? to 12 weight percent hydroxypropyl 15-cyclodextrin.

+xt^-6oT:

1. -ff'^. ^^M^^^^f^^l-^^^^^, ^^^-. ^^K^^f^^^^

10-lOOmg/ml ^^. ^^A^^M; ^t^-^^^^M^^^. &^: M (^La^)-&^-^ (^

'^) ^Sf-^^4^^^. (fLS&) -^-M. (^a^) s^-^^-M (^^) ^Sf^^4^, ^^^1

SM^; 4-6 ^X 7-72 ff%^/£i^^-^4W.

*i^^, B ^it^+ ̂ J^^^A^^t. ^A^)-^. ^^^T^^X^/^A>x^-^-^6^

^^a^-Mt^^^^J-^^'J^-^-F^^^^^X^^^^^+S^^^^^^^^L^^,

^^. ^r^-kk^^^tWW^^fi&^^^^^^^^ 10-lOOmg/ml 6^X (%^)

-^^L-X ( ^^) -^@^X4^^X (^LS^) -^-^. ( ^@^^) @&-^^L-^ ( ^^) -^s^X

^^^m^. @^b, ix^^J^^6^^^^^^/'?e. IS)^^^X§+Nil^, ^^-^itB^Nil

^/^ ̂  @ ̂  tA^ ̂  ̂ ^^-fc^X^o

^J-^i , ^niA^it-t^J^^^t6^^X^^^J» M^, ^/r^^^4+^t^^a
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^^^J^^^/^^^r-^l^, t^^^^^W^^-^is-^^W^r^^^,

3.4.5 US11925659B2

US11925659B2 ^7 Cyclo Therapeutics Inc ̂ - 2019 ̂  10 ̂ 1 24 9 t^t^^@]^Bfl^^J,

^.J^^^^^ "Methods for treating alzheimer's disease" ( ^iL^i^: ^^^^^^^^, ?^

m^^^\ -^t^Jt^T2024^3 ^1 12 El ̂ ^ ^, il-t^T^X^-^^^. ^^

^^.J^-^l ^24^T:

1. A method of treating Alzheimer's disease in a human patient suffering from Alzheimer's

disease comprising administering an effective amount of a hydroxypropyl beta-cyclodextrin

composition.

24. The method according to claim 1, further comprising administering a second

therapeutic agent selected from the group consisting of donepezil, rivastigmine, galantamine,

memantine, verubecestat, solanezumab, bapineuzumab, aducanumab, tideglusib, epothilone D

andABBV-8E12.

+<t^-AoT:

1. -^^^^^^^^^X^^A^^^^/^^^^X^^^-^, &^^W^-^f

^^ ̂ ^ ̂  -^W^s.^^.

24. ^^^'J^^l ^f^. ^^-^, ^-^-^&^-^^}^^^^^^^. -f-&^. >T. ^

-^/^^< ^^^y. ^-^^^7,^. ^-z^-^^s. fi^r^g^-^^. aducanumab. tiideglusib.

^ ~^^D ^ABBV-8E12 ^B. ^^l^6^^^^^M.

^4^^, i! ̂ t^+6/?J-^^A^^tf^>^L^f^T^^^^^ p -^Nt. ^h,

&^r^k, ^M^^^^-^+6^^^ait^^j^^^&-^^^^p-^^t, ^^. ^.^

^i ^^<5LF^^t^^^^, ^.^^-^r^S. M^^-^^^. li]^, ixt^'J^X^^^J

^^^^^S^^^XS^iL^, ^^^-^^l^^^^^El^^jk^^^^^^xX^.

^j^^i^, ^n-^^ixt^^^^+^^x^^^j, M^, ^/r^^^4+^^a

1^6^'J^S£^-/it^. ^^r^^, tM^-^^^^^^^^ix-^^j^^/'^® ^ "
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3.4.6 US8673949B2

US8673949B2 ^ Bristol Myers Squibb Co T 2011 -^6 ̂ ] 1 E) t^^^:g]^^t^'J, ^

^LB^|^^^7 "Use of epothilone D in treating Tau-associated diseases including Alzheimer's

disease"( +^^^: D ^>^^ Tau ^^^^( &^^^^^, R^ )^^^it).

^t^'J^^T 2014 ̂ 3^1 18 EI^^^X, §f^T^^^^^» ^^^a^-^^J^-^

1 ^T:

1. A method of treating Alzheimer's Disease comprising administering a

therapeutically-effective amount of epothilone D to a patient in need of treatment thereof,

wherein the cumulative monthly dose ofepothilone D administered to the patient is from about

0. 01 mg/m2 to about 5 mg/m2.

Kt^^T:

7. -^^^l^^^^/^^^^^^, ^^'^^.^^6^^^-^^^^t^f^^^

^D, ^t^^-^C-^-^^^A^f^-D ^M^^^-£-^^0. 01mg/m2^^5mg/m^

^^y^^, -^^i^^^^^^t^/LA^^i ^^w^^t^^^^, ^f^^-r

^^. P5T^^^-X^. ^^, iXt^j^^^^^J^1<. ^.^^®^-^%X^^^^, ^^-?L^

N1 ̂ il^^^SI^tjk^^^^^^XX^o

^j-^^, ^n-^^^x-t^j^^^+^^^x^-t^o M-^, -^y ̂ ^^4t^^^a

f^^it^L^^r^^, '^^L^^j^^^^^^^is^-^\W^r^^ ^»

3.4.7 US20190321361A1

US20190321361A1 ^7 Acetylon Pharmaceuticals Inc T 2017-^ 10 ̂  27 El t-?t^^g]

X^-^'^'J' ^t-XE)^^'^^ "Pharmaceutical combinations comprising a histone deacetylase

inhibitor and epothilone and methods of use thereof ( + Xt^^: &^M^-^ JliL ̂ S^^^p-^'J^ij

^^Ad^^^M^^^^ ^-^ )« ^^^'j t^tT 2019 4 10^1 24 E] ̂ ^-, ^) afl^^-

^^f^^-o ^^-^^^^^^ 1 ^T.
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1. A pharmaceutical combination comprising: (a) a histone deacetylase 6 (HDAC6)

inhibitor of Formula I:

(D

0 0

/OH

B
N' N

R

N'
H

N' 'N

R,

or a pharmaceutically acceptable salt thereof, wherein, rmg B is aryl or heteroaryl;Ri is aryl

or heteroaryl, each of which may be optionally substituted by OH, halo, or Ci-s-alkyl; and R is

H or Ci-6-alkyl; and

(b) an epothilone selected from the group consisting of epothiline A, epothiline B,

epothilone C, epothilone D, epothilone E, and epothilone F, or pharmaceutically acceptable

salts thereof.

+<^^aT:

1. -^^^^^4^, ^-&^:(a)^ I ^M^^M^^^ 6HDAC6 ^^^:

(I)

0 0

.
OH

B
N N

R

^

N' "N

R,

4-^^^^^-^r^^^, ^f, ^B^^^^^^^; Ri^^-^^^^^, S-//7^^

^-^^^^. ^^ OH, S^^CW^l-6-^^; ^^R^H^Ci-6^^; ^

W^^^^-^^A. ^^t^^B. ^^^-^C. ^J^^^D. ^^^^E^^^'ffi'^

F ^^^$^^^^^± T-^-C^^.

^x^, Pl ̂ Nit^^ 6^±^/L^^^ai^>£^^^XX:^-t^ ^it^ Tgt. a-^'tit^-

^-^^^^^^X^^^^-^^^. °- -^-. ^^, ^T^/'X^d^^, ^, ^t. ^^^X

^^^^^-"Tf&x^^^&^^^^x. ^^^^. ^'y^\^. PD-I ^^; ^-f^T^

^JL^^^'J^^^T^^^^ 6^iL^-^ X, ̂ ^^ 6(HDAC6)-t':^'J^j " @ jtb, -tX^^'j^^6<?;^
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^ ^^/'^®^^^X§+N^, ^ ^. X^^^^. ^ ^, -^^^-^^L § ^N^^^^:

^^^ jli^t ̂ -?&^^^^XI^.

^Ji^T^, ^H-^^iX-t^J^^^t^^X^-f^Jo , ^, ^y ^^^4+^^u^a

^-^^L^X^^-^^T-^^, i^^M^^W^^^s. ^^}^Wr^m^. ^b^, ^f

iX^^Jt^EIt^^-^^^^^ ^tt^, ^/r^^^-^^^^^*^^^, ^, -^^-Elt

^^^^-T-W^ (^J^X^^^^tJ^^) ^FiLJ-^-a^^^

3.4.8 US20210353585A1

US20210353585A1 ^ Comell University T 2019 ̂ 9 ^ 6 H t-it^^®^B^t^J, ^.

X. B^I^ ̂ ^7 "Methods and compositions for treating laminopathies affecting skeletal or cardiac

muscle" ( ^ Xt^-^: ^1 T^ ̂  f^^) f^-M.^ -^X^^X *f^^- ̂  ̂  ̂  ̂  ̂ ^^L^4^ )" -^ t

^.Jt-ttT 2021 411^) 18 9^^, ^ BT^T^^^^L. ^^-6<t?^^J^1c 75 ̂  81 ̂ T:

75. A pharmaceutical composition comprising:

a Linker ofNucleoskeleton and Cytoskeleton (LINC) complex disruptor and

a microtubule stabilizin a ent.

81. The pharmaceutical composition according to claim 75, wherein the microtubule

stabilizing agent is selected from the group consisting of a taxane, an e othilone

discodermolide, sarcodictyin A, sarcodictyin B, eleutherobin, laulimalide, isolaulimalide,

peloruside A, and cyclostreptin.

t^^^-ftoT:

75. -^^^£L^^, ^-^. - ^t^^ff^'f^^M^(LINC)^^4^-^^-f- (Linker

ofNucleoskeleton and Cytoskeleton (LINC) complex disrupter ); ^M'S'^S-^. ^'J.

81. ^^'^^ 75 ̂ ^-^X^^-^^ ^ t^^m-f^^'^ ^ ̂ m. ^^^^.

?> ^^. ^^ ^^^^> ^^^^^. pelorusideA^ST^^

*S4x ̂ , B +Nil^+ 6/>Ji^^ A^^t^^^l-X^X^^-^^A^ii^ TB^^^ it^
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^-^t^^-^^X^^4N^'^'L^. ^ '^o jtb^, ^T^/'X^L6^-ft. ^, ^A^^^A

^^^^^-^X^^^&^-^^tbX^ ^^®l^, -1:^-^46. PD-l ^4^; ^-t^-r-&

^-J-^^j^^^tF^^^^t^^^^t^^^a(LWC)X^^^-^^» ^jtb, ttt^J^

^^^^J^^^^^S^^^X B ^N^^, ^^^i. ^^^^|-^5L, A^^^^L N ^N^

^^^ ® ̂  ̂  Jk<t ̂  -?fe^/^/f ^Xl!^o

^ji^^, ^n-^^Txt^J^^X-^+^^xi^-t^jo M^, ^/r^^^t^^^t

^-^^L^X^^^^r^^, i&^^^^^^^^^is^^W^f^m^\. ^b^, ^T

^^^J^-tS-t^^T^^^-R, ^^t^, ^/r^^^4. ^^7^t^'^^^^, -^'^-Bt

^^^^-^-^f^ (^^X^^^^- J^^) ^FiLjJ-^^^ ^«

3.4.9 US7312237B2

US7312237B2 ^7 Bristol Myers Squibb Co T 2002 -^3 ^1 5 Sf -tf^ ̂  gl^^ t^'j, ^

X. 8^)-^ ̂ -^ "Combination ofepothilone analogs and chemotherapeutic agents for the treatment

of prolilferative diseases" ( ^X^-^: ^jfc^^^^^-^^^^'J ^M^-^] T^^-tt^-^^

^ )o iX-t^titT 2007 412 ^1 25 E) ̂ ^-B^, ^ f^T^^^:^, ^^ 4^^^^^^

^J^/jci^T.

1. A method of treating cancer in a mammal selected from metastatic breast cancer, lung

cancer, pancreatic cancer, ovarian cancer, prostate cancer, colon cancer, and/or small cell lung

cancer, comprising administering to the mammal a thera euticall -e ective combination o 1

a dosa e unit o ca ecitabine and 2 a dosa e unit o Corn ound 1 having the formula,

Me
Q',,.

"''/

Me ^
N

Me

_^NH^"

0

Me
Me

OH

Me

0

^OE

Me

or a pharmaceutically-acceptable hydrate, solvate, or geometric, optical, or stereoisomer
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of Compound (1), wherein the administration will provide a greater anti-cancer effect than the

effect obtainable with either the dosage unit of capecitabine or the dosage unit of Compound (1)

alone,

t^^^o-f:

1. -^^^^1^4^^^^^, ^^^'L^^^^^^'^L^. ^, ^^, ^^^',

^^^S, it^^, iiM^g^/^^^^^, ^^^^^?L^4^(1) . ^^^ijf^3.

^ (2) ^- r^ 6^1^^ a) ^ijf ' ^^^^f ^M^,

Me
Q^.

Me ^
N

Me

Me
Me Me

.

^OH
1^^

-N
H' Me

0 OH 0

^t^-^ (D 6^3^^ J-^^ 6^3 7^^^, ^^^^, 4'^/^V^, ^^^^^. 4'

jZ^fc^^^:, ^t^^^^. ^^^W^^^-W^']f^3. ^t^^ (1) ^'Jf-^-^r^

^^j^^^^^^m^^

^X^, D+Nit^+^^-^t^^^^if^^^L^^t^^, ^^&^J^^^'j^-. JC

^^^t^P^^^^^^; ^^, -X. ^^t6^^^^-^O^^^^Ji^^ ^^^

+^tF^^^N^^-« @^b, ^xt^^^^^'J^^^^^^^^^XS^Nil^, ^^-^^

N1 ̂ NA^^^® 6^^A^^^. ^^< ^X^.

^Ji^fiC, ^Hi^^ixt^^^^t^^X^^^J, MA7, ^/'^^^+^->^--^^

^^^^^^t^^, t&^M^^^^^^^z^-^W^r^^^. T-it, ^T^ ^

-t^J^^^^^gp^T 2024 ̂ -8^1 21 E]^-;^» ^/'.ijil^^-6^^^4^^^^^^^^^^

^t^-t^J^^^^® ̂ ] , .°^Jl^- El ̂ H^-^- 2024 4 8 ^1 21 B , [5]^^^^^ ^-^t

^j6^^1J^^Xl^o

3.4. 10 US7172884B2
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US7172884B2 ^ Bristol Myers Squibb Co T 2003 4-9 ^1 22 B ^-tf^^gI^Bfl-t^'J,

^-^Lafl--^^^ "Methods for the preparation, isolation and purification of epothilone B, and

x-ray crystal stmctures of epothilone B" (+Xt^: ^^^B^M^l-. ^^^^t^-^-

^^^rt-t B ^ X ^)-*X^^^^ ). iX^^'J t^tf- 2007 42^69 ^W^^, ^ t^

-^-^x^?t^^, m^^Ji-^'}^^ l ^T:

7. A process for isolation of epothilone B from an epothilone-producing microorganism

comprising:

(a) fermenting a strain of epothilone-producing microorganism in the presence of a resin

that adsorbs epothilone B by hydrophobic interaction;

(b) collecting the resin in a water-based medium;

(c) extracting the resin with a solvent selected to extract epothilone B and to separate it

from the water-based medium; and

(d) crystallizing epothilone B from the extraction phase; -wherein said fermentation step

further comprises feeding an additive capable of improving the amount of epothilone B

produced as compared with the amount ofepothilone A produced.

txl^^oT:

1. -^A^^^^^^^M^^t^^^^^^B^^-^, &^:

^/

(a)^^^i^s^^^^^A^^^- B ^w^^r^s^^^^-^^^m^^^t

(b) ̂ W^^^^M^^- ^

(c)^-^^^i-^^^^^^B ^-^^^^W^^^^^^^^^^; ^

^ t^^^^^^^-^-^^^^-^^^^. ^^^

^t^-^^^i

(d)^^^3t^ff%^^^^- B;

f-^A ^t^^^^^. ^^/i^6^^^^^-B

^4x^, J-^^'J^-^F^^^^^rti- B ^^^i- A ^^^X^^-^, ^ S /^Nt

^+ ̂ ^-^^^^^^ai^^x. ^^^^4^, ^-r-&^Ji^^j^^^^^^^^^6^^

^X^:. @^> -tX^^j^^^^^J^-^^. ^^isi^^^Xll^^^, ^^-^^B^N^^^
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^ IS] ̂  i^Jk^^ ̂ .^^^^Xf^ o

^j-^^, ^n^^ix-t^j^^^t^^xi^t^j, , ^, ^^^^^4+^^-i-^t

^^^^^/^^^r^^r-^^, t^^^I^^^^^^^ix^^J^^^^®^. ^it,

^T-tX^^t^'j^^^^^^^T 2024^ 12^1 26 E]^-^» ^/'-N^^6^^^4^^^^

^^. ^M^^^/i^^~^^^-^^^^^Wf^^^, ?. -^±^ 9 ^H^T 2024 4 12 ̂ 1

26 S, f^^^^^-^&^iX-^^^-t^^^X^.

3.4.11 US7238816B2

US7238816B2 ^ Hoffmann La Roche Inc T 2006 4-4 ̂ 1 7 B tit^^®X^t^J, ^

J^B^^^^ "Preparation of epothilone derivatives" ( fxt^: ^jfc^^^T^^^^J-^),

it-t^Jt-ifT 2007 ^-7^39 a^ X, ^l t^T4 ^^T^^. ^o ^5l^^^. ^^j^^

l^T:

1. A process for the preparation of an epothilone derivative of formula I:

0 0

?R1

. /

0

OR2

wherein.

R! is hydrogen or a protecting group; R2 is hydrogen or a protecting group; and R3 is

methyl or trifluoromethyl;

comprising reacting an olefin-precursor compound of formula II:
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0 0

PR1

/

0

OR2

.wherein:

R' is hydrogen or a protecting group; R is hydrogen or a protecting group; and R3 is

methyl or trifluoromethyl;

in the presence of an organic solvent and a Ruthenium catalyst of formula III:

HI

.. r\.
R4 N, .NR4

Cl,,,^
"Ru

C11

Ph

\

P(R5)3

.wherein:

A is a single or a double bond, R is 2, 4, 6-trimethylphenyl; and R5 is cyclohexyl.

txt^-^^T:

l. ̂  I ^^^^r^. ^^^'J^^^.

I

0

/

0 0

RR

0

OR2

^t.

R! ̂ &^^-^^; R2^iL^^-^^; ^R3^f^^^^r^,
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t^-^^ II ̂ ^-js- ̂ Wt^4^:

0 0

0 OR1

/

0

OR2

^. t:

R ! ^A4'^^^; R2 ̂ X4"/^^^; ^R3 ^ f^^^^ f^;

^^-^^^^^ in ^^r^t^ij^^ r^M:

.
r\.

R4 N, /NR4

a/,,
,,'Ru

CI1

Ill

Ph

^t:

AA-^4^^^^, R4 ̂ 2, 4, 6-^ 1f&^^; ^R5^^^^

^X ̂ , J-i ^^J^-^Fil^6^ ^ I ^^^f^f^^^ ^1 ̂ ^^ t ̂  ̂ -^t^4^^^t-

^^a^^-^^, ^^t^^-^&^^^ai^^^^. '^^a, ^^, ^I^N^+^^'^

^^^j^u^^^^^r ^^]^^] x^®^i±^^^X^^^W^, ^^^it^i^^^^^

t^^xS^^, -t^^^^^J-i ^Jt^^^X4^^^^^^J, El^b, -^^^J^X^^^'J

^jc^^^Sl^-^^X ^ ^^^, ^^-^^ § ^NJL^^^:® ̂ i^A^^^^^^^X^.

^Ji^-i^, ^n^^^t^J^^^+^^Xl^^^j. M^, ^/'^^^4+^-^'^t

^^6^^/^^^^^riX^, t^L^^^^^^^^-^TSi-^W^^^^^»

3.4.12 US7767432B2

US7767432B2 ^ Bristol Myers Squibb Co T 2007 -^1 ^] 31 E] t^t^^gl^B^^^i],
23/33



-^r^. ^^'^^1 "Methods for the preparation, isolation and purification of epothilone B, and

x-ray crystal structures of epothilone B" ( tf7 ^^-^: ^^^^ B ^^J-^-, ^^^^^^. ^-

^^^^i- B^x M^^k^^). ^-t^'J t-^tT 2010 48 ^ 3 El ̂ ^ ^, il  ^

T^^^^^» ^^^^^. 1 fp 4-5 ̂ T:

1. A strain ofSorangium cellulosum deposited as ATCC No. PTA-3880 or a strain

ofSorangium cellulosum deposited as ATCC No. PTA-3881.

4. The strain of claim 1, wherein said strain is capable of producing epothilone B in a

recoverable amount upon fermentation in a nutrient medium.

5. The strain of claim 4, wherein said strain is capable of improving the production ratio of

epothilone B to epothilone A.

t^il^^T.

1. -^^M^ATCCNo. PTA-3880 ^^f^^^^^^^M^ATCCNo. PTA-3881 ^

il-^^^w^

4. ^^'j^f. 1 I ^ t^^w^ ̂ ^^^ tJ^^^^^^^. ^T^^f^A

5. ^. ^^-^4^^^, ^^^-^^^^^^^^^^B-^^^^^A ^^^^^.

^i^, ^^B^Nt^t^^-^t^4^u^a^I^^^itX^4^^^^/t^^, <s^-

^X-^^^-^^, ^|s] TJ-i 4^'J^-^^-^^6^ &^^^^^6<i?^^t B ^^.^^t Ao

., ^^X^^^^a^^ B ̂ N^^+ 6^^^^f4^t^ 15] -T-J^i^^^J^1c+ ^^^.

^^J^ t B ^X^ t A, iL^^. ^^^^t B ^M^» ^^, ^t^B^^^^J^

^^-^?£®^^^X S ^Nil^, ^^-^ifc § ^^^^^ISl ^i^A^^^^^^^X^.

^J^^i^, ^lUA^TX^^^^^+A^^X^^^J. , ff7, ^/r ̂ ^^4+^^-^^

^^^^^^^B^^^^^f^^t-N^, t3a^-^^^6^^^^Aitt^j^^^?£®

^lo ^^t, ^T-tXB^t^J^^^^lF^^^T2025^3 ^] 21 E]^-^» ^f^^^^^i^

^^^^^^T^^^mm^^W^r^^^, ?^±^ B ^stT 2025 ̂ -3 ^1 21 E],

|5]^^^^-^ ^iX-t^j^-t^^6<i;X^,
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3.4. 13 US7872145B2

US7872145B2 ^ Bristol Myers Squibb Co T 2007 -^5 ^ 25 S ^it^^gl^a^^-^J,

^-^afl^^^y "Aziridinyl-epothilone compounds" ( +X^-^: &^'7X-&^^^i-^^^ )o

^X^^J^^T 2011 -^ i ^1 is a ^^^x, N] t^T^^^^^. ^^6^^'j^^ 1 ^

T-

1. A compound having the formula X:

x

H-K-A

N
R.

R,

R,

0

0

Ri R, R-

B,

R;

.2 R3

0

OH

R4

or a pharmaceutically-acceptable salt thereof, wherein.'K is - 0 - ; A is  2-4 alkylene;

Bi is - OH and Ri is hydrogen;R2, Rs, R4, and Rj are, independently, hydrogen or lower alkyl;

Rs is hydrogen or methyl; Ri2 is H, alkyl, substituted alkyl, or halogen; and Ris is an optionally

substituted 5 or 6 membered heteroaryl.

+^^^oT:

1. ^-t^X^jlt^^-

x

H-K-A

^12

0

\ R-

R5

RI R, R,

0 D, 0

OH

R4
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4-^T^^°r^r ^^, ^-t: k^L-0-; A^C2-4^^^; Bi^-OH^Ri^^; R^,

Rs, R4 ̂  Rs ̂ Ji^^&^iK^-^M; R6^^^fM; Rn^H, ^^, W^M^^. ^^;

^^. Ris^^^WW 5 4' 6 ^^^^

^4x^, ^^^^^^W^^WW^^^^^^-T^^^^^^t^, ^ix^

^J^-^-^^^j^^^&^^^^&^^Jo ®^b, -^-^-^^^^^^^-^^.^^ID^^^X

j) ̂ N^^, ^^-^ifc ^ ^N^^^^® ̂ i^^^^^4^^^X^o

^J^^-i^, ^n-^^iX-^^J^^^td^^X^^^j. ^-?r7, ^/r ̂ ^^4+^-^-^t

^^i^^^^r^^, fi&A^^^^^^^^x-^^J^^. ^^® ̂ ,

3.4.14 US9198893B2

US9198893B2 ^ Galera Labs LLC T 2009 4 5 ^1 22 9 tit^^glX^^^'J, ^. ^B^

^^^7 "Combination antitumor therapy" (+<t^: ^S.^^^-^n )" -tX^^'Jt-^-^ 2015

412 ^1 1 a ^^4 ^, ^l t^T. t^^?t^^, ^^^^a^^^j^lc i ^T:

1. A method of treating a cancer that is responsive to an antimetabolite or antimitotic

anti-cancer agent in a mammalian subject afflicted with the cancer, the method

comprising: administering to the subject at least one anti-cancer agent selected from

antimetabolite anti-cancer agents, antimitotic anti-cancer agents, and combinations thereof, and

a selective superoxide dismutase mimetic to potentiate the therapeutic effect of the anti-cancer

agent (s); where inthe antimetabolite anti-cancer agent is selected from the group consisting of

2-fluorodeoxycytidine, 3 / -azido-3 / -deoxythymidine, 3 / -deoxy-3 / -deoxythymidin-2 / -ene,

3 / -dideoxycytidin-2 / -ene, 3-fluoro-3 '' -deoxythymidine, 5-fluorocytosine, 5-fluorouracil,

5-methylcytosine, 5-propynylcytosine, 5-propynylthymine, 5-propynyluracil, 6-azauridine,

6-mercaptopurine, 8-aza-adenosine, 8-aza-guanosine, 8-fluoro-adenosine, acyclovir, allopurinol,

ancitabine, arabinosyl adenine, azacitidine, azathiprine, bromouracil, capecitabine, carmofur,

chlorouracil, cladribine, cytarabine, cytosine arabinoside, denopterin, deoxycoformycin,

dideoxyuridine, dihydrouracil, doxifluridine, enocitabine, floxuridine, fludarabine, gancylovir,

gemcitabine, methotrexate, pemetrexed, pentostatin, pteropterin, raltitrexed, thiamiprine,

thioguanine, trimetrexate, salts thereof, -and combinations thereof; the antimitotic anti-cancer
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agent is selected from the group consisting ofdocetaxel, epothilone A, epothilone B, epothilone

C, epothilone D, epothilone E, epothilone F, paclitaxel, vinblastine, vincristine, vindesine,

vinorelbine, salts thereof, and combinations thereof;wherein the selective superoxide dismutase

mimetic has no significant activity toward hydrogen peroxide and corresponds to Formula

(4419):

H

.., »'N
\. . /"
iN N'

'V
1-Mh^

H- -N- ^N'-H
N

(4419)

wherein X and Y are ligands.

^^^^oT:

1. -^^^. C^M'^^^'L^^^^^- t^-^^iM^^^^-^^^^^t^M^

^^^^^, ^^^^&^:^^^^^i^^. ^-^'^^^^iM^^^, ^^-^^-^^

^^^^s. ^^^^^'], ^^^^^^t4^^^^^^, ^^?s^^^m^w^^^^;

^-t^t^^^^^^j2-^M^^^, 3/-f&-3/-Mft.^/^, 3/-^fi-3/-M^^?-S1

-2/ -^, 3/ --=:XX^^-2/ -^-, 3-^-3/ -M^^^, 5-M^^^, 5-^^^^, 5-

^^^%:, 5-^^^^^? , 5-^-^^^i0 ^^, 5-p^^:^^^^, 6-M. ^^, 6-

S^^^, 8-M. ^^-S-, 8-^^A-^, 8-^^. -^, /&7^L^^, ^^^Bf, -S-^^^, W3.

W^t^^, WL^^T, WLM-F, ^^-z^, i-^^-^, ^-^"A, X^^5 , ^^^

^, f^^i^-, W^^-S-, ^-f^^, M^f#^^, ^M^M^-, -^X^^5?, ^^^^

-^, i^i^^W^, ^^^-, ^ii4s-^, ^^^, ^^W^, ^^^, ^^^X, ^-^^

iT, ^^, t^^&, ^^^'j; ^^^. ^^^^^i&^^Sf^^, J^^^^A,

^B, ^^f^C, ^^f^D, ^. ^f^E, ^^f-^-F, ^^Bf, -^^^, ^^^-^,

7^/^^X, ^&^^M^; ^ t^^^-^'^^fL^^Alt^-^^^it^^&^t^^-^

;^'/4, ^tMl-^. (4419 ):
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H

\
...»'N

(4419)
H

H-

,iN N

i""^"..
-N-^~ tvX^'N': -H

N

^-tX^Y^Bi^

^^^, N] ̂ T^^t ^Jl^/fc&^^a^^^^^X^-^^A^it^ T^^^-tit^

^-^t^^^^X^^4N^^^^. - -^o ^^, ^^-^r^^Wt^, ^A^4^^

^^^t^-"T^X^l^^^^ ^X. ^^^L^, X^'^46. PD-1 ^4^; ^. t^f-^&

^±^^\-^^^ F^^ ̂  ̂ -^^ ̂  ̂  i&^±^^^^^^W^, ® ̂L, it ̂  ̂ }m^

^^j^lc^^^S^-^^X B +N^^, ^^-^-it @ ̂ Nil^^^® ̂ i^lk^^^^^&^X

F^o

^J-^-i , ^n^^ix-^^J^^^+^^^XF^t^Jo M-^, ^^^^^4+^^ 4^1

^/X^ -v^^r^^, tit^^I^^^^^^^ix-t^Jd^^/^i] ^«

3.4.15 US8299088B2

US8299088B2 ̂  Threshold Pharmaceuticals Inc -f- 2009 ̂ -6f\ 12 9 t-^-^XSI^^t

^'J, ^^efi^^^ "Compositions and methods for treating cancer" ( f Xt^^: ^ -f-^^^

^^M^^^^T^ X-^-t^j^itT 20124 10 ̂  30 9 ^^4t^, ^ i^T4 ^^-^:^^«

^x^a^^^'J^-^ l ^T:

activator having the formula:

R2 RS

R.

28/33



wherein Ri is CI-CG alkyl or Ci-Ce alkoxy;R2 is hydrogen; Rs is -H or Ci-Cs alkyl; andR4 is

-H, Ci-C6dlkyl, or Ci-C6dlkoxy;andN is an anti-neoplastic agent, wherein the anti-neoplastic

agent is selected from the group consisting of doxorubicin, daunorubicin, duocarmycin,

etoposide, duetoposide, Combretastatin A-4, vinblastme, vincristine, camptothecin, topotecan,

5-fluorouracil, AQ4N, hydroxyurea, maytansines, enediyenes, discodermolides, e othilones

taxanes, calicheamicins, tedanolides, bleomycins, calicheamicins, colchicine, cytarabine,

dacarbazine, dactinomycin, discodermolides, epirubicin, fludarabine, hydroxyureapentostatin,

6-mercaptopurine, methotrexate, mitomycin, mitoxantrone, carboplatin, cisplatin, prednisone,

procarbazine, taxanes, docetaxel, paclitaxel, tedanolides, teniposide, 6-thioguanine, vinca

alkaloids, cyclophosphamides, platinum coordination complexes, anthracenediones, and an

alkylating agent; and N is bonded to Hyp by an 0- group in N.

t^t^^T:

1. ^HYP-N^^^^^^t^^J, ^tHYP^^-^T^^^^^t^J:

R2 ^3 R,
/

R.

N

N

NO-

^tRi^ Ci-C6 ̂ ^^ Cj-Ce ̂ ^M; R2 ̂ &; Rs ̂ -H 4 C/-Q ̂ ^; ^^ R4IS-H,

0-Q ̂ ^^' C/-C6 ̂ X^; ^7 " ^^/lt^^, -^ t^t^^]^ ^ H^-^, ^^'f^-, ^

-7^4'^, i^^-^^, ^^^>6^, ^-^WTA-4, ^^^, ^^^-^, ^^^ ^

f^M, 5-^^'^"t, AQ4N, ^^M, ^&^, ^^^, ^X^^\ -^-^^^, ^^^.,

^^, ^^^'S, ^Wf^, ^^^, ^^^, W^t^-, ^-^^, ^-^^^, ^£

^^, ^P°r^^, ^ii4i^, ^^^^H^fr, 6-s^-^^, ^r^"^, ^^f-^, ^^

fM, -^46, ^46, 0^^-S -^^^a^, t^m, ^^^^, t^8f, ^^-i^'j, ^yg^

-^, ^-^4^^ -^^^^^^, ST^M^, NiS. ^N t^^-O-^Bl-^HYP^^

^^ ̂ , B ^Njt^t ^J^^^ ^^^t. ^A^^-^X^^^^A^it^ T^^^-^it^.

^'-^^^^. ^^X^^^^-^^^^^^, ^\~, ^^-^r^^Wt^, ^^SL^}&^

^t^t^-5T^. ^^]^^&^^ ^X< ^^S*.^. ^:>3'-^j46, PD-1 ^^; ^+^^&
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^Ji^^'J^-.-N.^-F^^^^^^^^^^^^^j o @^b, ix^-^J.^^fi^X^j^-^^^^®

^f-^^X ̂  ^^^, ^^^L$t PI ̂ ^^^^ ® ̂  i^A^^^^^ ^X^»

^J-^-^t, ^H-^^^xt^^^^+^^^X^-f^Jo M^, ^, '^^^4+^-^4^^.

-^/X^] ^-^^r^^, tM^-^^^^^^^^x-t^J^^^^ ® ̂ "

3.4.16 US10683288B2

US10683288B2 ^ The Trustees Of Columbia University In The City Of New York -f-

201647 ̂ ] 22 S t^^^: ®^B^ ̂^'J' *^ 9^ ̂  ̂  ̂  "Epothilone B and dictyostatin analogs,

their preparation and use" ( + ̂ ^-^: ^. t4^-^~ B ^ Dictyostatin ^W^j. 'S^ ̂ ^^^!^

it)o ^^^ij 1-^^2020^-6^1 16 9^.^^^, ^BT^-f^^^L^^. m^^si.^

^ ^ 1 ^-f:

1. A compound having the structure:

0

.
OH

a

/

p' /t
Z2-

w

Me

Me

0

OH

Me

Wherein Zi is -CH3 or -CFs; Z2 is absent or present and when present is -0-; Zs is
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^

Me

Me \

Me

Me ^

. Z4 is -0- of -NH-; W is alkyl-Ns, alkyl-SH,  4-020 alkyl-OH,

C4-C2oalkyl-NH2, alkyl-NH-Ri, alkyl-NR2R3, alkyl-ORi, alkyl-OC(0)-Ri, alkyl-NHAc,

alkyl-NHC(O) - Ri, -alkyl-NHC(O) - R4, alkyl-OC(O) - ORi, alkyl-NHC(O) - NHRi,

alkyl-NHC(S) - NHRior alkyl-maleimide, whereinRi is alkyl-Ns, alkyl-SH, alkyl-OH,

alkyl-NH2, or alkyl-maleimide, R2 is alkyl-Ns, alkyl-SH, alkyl-OH, alkyl-NH2, or

alkyl-maleimide,R3 is alkyl-Ns, alkyl-SH, alkyl-OH, alkyl-NH2, or alkyl-maleimide, andR4is

alkyl-Ns, alkyl-SH, alkyl-OH, alkyl-NHi or alkyl-maleimide, a is a bond and is absent or

present, P is a bond and is absent or present, x is a bond and is absent or present, 6 is a bond

and is absent or present, wherein when a, P , and Z2 are present, then x is absent, and when

x is present, then a, p , and Z2 are absent, or a stereoisomer or a pharmaceutically

acceptable salt or ester thereof.

fXt^^T:

i. ^L^~^r^^Wt^4^:

0

PH
a

Z2:",-L
p' /^

w

Me

Me

0

OH

Me
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^

Me

-N Me

Me \

Me
^

^-tZi ^-CH3 ^-CF3; Z2 T^^^^-^, £. ̂ ^-^Bt^-0-; Z3 ̂ .

7. 4 ^-0-^-NH-; WA^^-Ns, ̂ ^-SH,  4-020 ̂ ^-OH, Q-Qo ̂ ^-A%, M, ^-NH-Ri,

M^-NR2Rs, ^^-ORi, ^^-OC(0)-Ri, ^^-NHAC, ^^-NHC(0)-Ri, -M^-NHC(0)-R4,

^^-OC(0)-ORi, M.^-NHC(0)-NHRi, M;^-NHC(S)-NHRi ^^^-£y^SkjIE^, -^f R;

^^^-Ns, ^^-SH, ^S^-OH, ^^-NHs^^^-^^^^E^, R^^^-ti3, ^^-SH,

^^. -OH, M, ^-NH2 ^M. ^-^^^^^, R3^M^-N3, ^^-SH, -^. ^-OH, ^^-A%

4'^^-^^^-^^, ^R4^^^-Ns, ^^-SH, ^^-OH, M. ^-NH2^^^-^^St^^,

a^^, r^^^i^^; ft^t, ^^^4'^-4; x^4^, ^^^4'^^; 5^4t, ^^-

^4'^^, ^t, ^a, ^ ̂  Z2 ̂ ^^, ^ x 7^^; ^ x ^-^Bf, W'J a, 0 ^ Z2 ̂ ^^;

^^^-^. ^^^^^. ^^J- r^^^^^s^.

^4X^, ^^^^^^^M^^^^^^-^^-iS^^^^^ W ^^J^^, fi±^L

^^ ^F^^6^ W ^^^^t^^® ( ̂ ^^^-N3. ^^-SH ̂  ), ff-^&^^.&^^o

., -^-^^4 ^^4^'J^-^^^^®^-^^XN]^^^, r^^S^^^^^^^^^

ik^^^^-^^^X^o

^. J-^i^, ^r^A^^-^^^^^+6^^X^t^J» Mfl7, ^/'^^^+^-<t^4^

^^^r^^, ^^^^^^^^^^^is^-^W^f^^ ^ o

e9, .t^^-rfe-

^J-^-i , 4+^-j)^^, ^n^L^^t^^X^LT O^^X^-^^J. O^tX^^

^'J, 0 ^^X^-t^'J^^ 16 ^/f^^^^X^-f^Jo
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t^., ^^X^W^Ti^X^, tX^^^Xl^^^'J^'lt^-F, ^H-^^ ^ ^Nil^^^

^ ̂ ^A^^^^^^^&3fM-fe^^^J^6^Xf^.

^±, ^-T^^ 16 ^^^-^^^X^t^J, ^^^-^^^^^^^^f^^^-^

^X§^N^, ^^^^^^^^-^^W±. ^^/r^^+^+N^il^^r^^, t

&^^^^^^^^^^^±^^^}W^^^^^. ^\~, ^T^+^^^X^-t^'j^t

^^^-^^m^ ^^t^-, ^/'^^T^-^t^^t^. ^^^^, -^^-Eit^^±^^-w^

^ (^^X^^^^-tJ^^) ^lajl.^.^^^^

jb^^^J-^^^^^
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