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|dentified Metabolites of Zotarolimus after Incubation with
Human Liver Microsomes (HLM)

Desmethyl Metabolites, m/z = 974.54609

1) 16-O-Desmethyl Zotarolimus
2) 27-O-Desmethyl Zotarolimus
3) 39-O-Desmethyl Zotarolimus

Didesmethyl Metabolites, m/z = 960.53044
4) 16, 39-O-Didesmethyl Zotarolimus
5) 27, 39-O-Didesmethyl Zotarolimus
6) 16, 27-O-Didesmethyl Zotarolimus

Hydroxy Metabolites, m/z = 1004.55666
7) 45/46-Hydroxy Zotarolimus

8) 24-Hydroxy Zotarolimus

9) 11-Hydroxy Zotarolimus

10) 12-HydroxyZotarolimus

11) 25-Hydroxy Zotarolimus

12) 3/4/5/6,Hydroxy-piperidine Zotarolimus
13) 23-Hydroxy Zotarolimus
14) 14-Hydroxy Zotarolimus
15) 49-Hydroxy Zotarolimus

Hydroxy, desmethyl Metabolites, m/z = 990.54101
10) 23/24-hydroxy, 16-O-desmethyl Zotarolimus
17) 23/24-hydroxy, 39-O-desmethyl Zotarolimus

18) 25-hydroxy, 39-O-desmethyl Zotarolimus

19) 11-hydroxy, 39-O-desmethyl Zotarolimus

20) Hydroxy-piperidine, 39-O-desmethyl Zotarolimus
21) 45/46 -hydroxy, 27-O-desmethyl Zotarolimus

Dihydroxy Metabolites, m/z = 1020.55157
22) 11,24-Dihydroxy Zotarolimus

23) 12,24-Dihydroxy Zotarolimus

24) 11,47/48-Dihydroxy Zotarolimus




Structure and MS Fragmentation of Zotarolimus



Structural Formula of Zotarolimus

[Zotarolimus-Na]*

Chemical Formula: C52H79N5N21012+
Exact Mass: 988.56174




Structural Formula of Zotarolimus Isomers
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Total lon Chromatogram of Zotarolimus Measured by TOF
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Intensity, cps

Exact Masses of Zotarolimus Adducts and Their Isotopic Pattern Measured by TOF
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Zotarolimus theoretical mass measured mass Appm
[M+Na]* 988.56174 988.56000 1.8
[M+NH4]* 983.60635 983.60490 1.5
[M+K]* 1004.53568 1004.53480 0.9




MS Spectrum of Zotarolimus, CE = 75eV, DP =135V
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Zotarolimus Fragmentation Pathway
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Zotarolimus Fragmentation Pathway Continued

N

Cs;HygNsNaO, \QN/

Exact Mass: 960.56683 Exact Mass: 988.56174

Exact Mass: 631.38299

10



Appm of Zotarolimus Fragments Measured by TOF

Fragment No.
1

O 00 N o L B W N
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theoretical mass

320.11046
369.22610
381.24002
397.23493
409.23493
427.24550
441.26115
453.22476
582.30374
614.32995
631.38299
659.41429
960.56683
988.56174

measured mass

320.11023
369.22583
381.23896
397.23401
409.23408
427.24487
441.26068
453.22384
582.30283
614.32886
631.38236
659.41296
960.56579
988.55989

Appm
0.7
0.7
2.8
2.3
2.1
1.5
1.1
2.0
1.6
1.8
1.0
2.0
1.1
1.9
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Hydroxy Zotarolimus Metabolites, m/z = 1004.55666
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Hydroxy Zotarolimus Metabolites Structures, m/z = 1004.55666
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45- and 46-Hydroxy Zotarolimus, m/z = 1004.55666

CH, OMe CHjz CHj3

¢ ~

.
{ OH 1
[N 4

- -

45-hydroxy zotarolimus 46-hydroxy zotarolimus

Chemical Formula: Cs,H,gNsNaO ;"
Exact Mass: 1004.55666
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45- and 46-Hydroxy Zotarolimus Metabolites
Extracted lon Chromatogram (EIC), m/z = 1004.55666

Intensity, cps
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Time, min
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MS spectrum of 45- and 46-Hydroxy Zotarolimus
CE=75¢eV,DP =125V

1 +TOF Progect (1934, 5] Exp §. 3717 1o 37,988 min from Sample 1 ([otassiimun BN 1:70) of Toterslisgs_Mei_ID_2257-11 will
=T 01T 1 20 1T 004, e 041 104 S S0 00000 (DunSpray (0

— B0 0

- CH;0H

1004 S2850

OCH;z o~ och,

C5HysNNaOg* C;:HypNNaO,*
arx Exact Mass: 598 20863 Exact Mass: §30.32487

A%

1]
£57 3 o B

3% 1 T2 gpm1ate

0%
1 . a30.30
5% 43 230y

a0n2esEL_ 211038

grESEINY

Rel. ink (%)
]
-

o BT 21500

L SR FETEE

47 12 || AR

J "

413 iasy 550588
5%
S I Y ‘ Lol ||I||“I ||"|, I

| |.| | | l.I +
50 3 3= 400 5 L 803




Appm of 45- and 46-OH Zotarolimus Fragments

Fragment No. Theoretical mass Measured mass Appm
1 320.11046 320.11035 0.3
2 369.2261 369.22569 1.1
3 397.23493 397.23426 1.7
4 413.22985 413.22853 3.2
5 425.22985 425.22803 4.3
6 443.24041 443.23969 2.4
7 457.25606 457.25501 2.3
8 469.21967 469.21899 1.4
9 598.29865 598.29798 1.1
10 630.32487 630.32399 1.4
11 659.41429 659.41379 (low intensity) 0.8
12 675.40921 675.40857 (low intensity) 0.9
13 771.46672 771.46567 (low intensity) 1.4
14 831.48785 831.48693 (low intensity) 11
15 1004.55666 1004.55603 0.6




45-Hydroxy Zotarolimus Fragmentation Pattern
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46-Hydroxy Zotarolimus Fragmentation Pattern
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45/46-Hydroxy Zotarolimus Fragmentation Pattern (Methanol Loss
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Structural Assessment of 45- and 46-Hydroxy Zotarolimus by
Comparison of Fragmentation Patterns with those of Zotarolimus

Zotarolimus

45/46-Hydroxy
Zotarolimus

Fragments Fragments Comments
320.11046 320.11046 no hydroxylation Rules out OH-piperidine, 11-, 12-, and 14-OH
369.22610 369.22610 no hydroxylation Rules out 47-, 48-, or 49-OH
381.24002 397.24002 (+16) Hydroxylation 11-, 12-, 14-, 23-, 24-, 25-, 45-, or 46-OH present
397.23493 413.23493 (+16) Hydroxylation 11-, 12-, 14-, 23-, 24-, 25-, 45-, or 46-OH present
409.23493 425.23493 (+16) Hydroxylation 11-, 12-, 14-, 23-, 24-, 25-, 45-, or 46-OH present
427.24550 443.24550 (+16) Hydroxylation 11-, 12-, 14-, 23-, 24-, 25-, 45-, or 46-OH present
441.26115 457.26115 (+16) Hydroxylation 11-, 12-, 14-, 23-, 24-, 25-, 45-, or 46-OH present
453.22476 469.22476 (+16) Hydroxylation 11-, 12-, 14-, 23-, 24-, 25-, 45-, or 46-OH present
582.30374 598.30374 (+16) Hydroxylation 11-, 12-, 14-, 23-, 24-, 25-, 45-, 46-, or piperidine-OH present
614.32995 630.32995 (+16) Hydroxylation | 11-, 12-, 14-, 23-, 24-, 25-, 45-, 46-, or piperidine-OH present
659.41429 675.41429 (+16) Hydroxylation Rules out OH-piperidine, 11-, 12-, and 14-OH
694.34225 694.34225 no hydroxylation Rules out OH-piperidine/ 11-, 12-, 14-, 47-, 48-, and 49-OH
783.46672 799.46672 (+16) Hydroxylation  [11-, 12-, 14-, 23-, 24-, 25-, 45-, 46-, 47-, 48-, or 49-OH present
815.49294 831.49294 (+16) Hydroxylation  [11-, 12-, 14-, 23-, 24-, 25-, 45-, 46-, 47-, 48-, or 49-OH present
988.56174 1004.56174 (+16) Hydroxylation

Characteristic Fragments

630 — 32 = 598
457 — 32 = 425
501 - 32 =469

Determinant patterns

methanol loss

45/46-OH favor the loss of Methanol in hydroxylated fragments
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12-Hydroxy Zotarolimus, m/z = 1004.55666
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12-Hydroxy Zotarolimus, m/z = 1004.55666

-~

CH, OMe CHj3 CHs N
N

Chemical Formula: C5,H;gNsNaO, ;"
Exact Mass: 1004.55666

12-hydroxy zotarolimus
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12-Hydroxy Zotarolimus, m/z = 1004.55666
Extracted lon Chromatogram (EIC)
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Mass Spectrum of 12-Hydroxy Zotarolimus
CE=75eV,DP =125V
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Appm of 12-Hydroxy Zotarolimus Fragments

Fragment No. Theoretical mass

Characteristic

Fragments

1

O 00 N O L1 B WN

e N
N = O

Measured mass Appm
264.08424 264.08387 1.4
369.22610 369.22547 1.7
397.23493 397.23459 0.9
413.22985 413.22899 2.1
425.22985 425.22927 1.4
443.24041 443.23992 1.1
469.22476 469.22408 1.4
598.29865 598.29809 0.9
675.40921 675.40887 0.5
817.4722 817.4719 0.4
847.48277 847.48203 0.9
1004.55666 1004.55591 0.7

theoretical mass | measured mass Appm
747.46672 747.46603 0.9
717.45616 717.45586 0.4
638.31603 638.31549 0.8
610.32112 610.32037, 1.2
264.08424 264.08387, 1.4
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12-Hydroxy Zotarolimus, m/z = 1004.55666
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12-OH Zotarolimus, Characteristic Fragments

H, OMe CH; CH,

aln

CyHeNyNaO;"
Exact Mass: 747.46672

OMe

H, OMe CHy CH;,

CyoHgoNyNaOg"
Exact Mass: 717.45616

g

CspH7gNsNaO 3’
Exact Mass: 1004.55666

OMe

I/IN,N
N

N
<N

CHj

o
HO
Na'oZ N
pay
ofi ©
€, H,sNNaO,*
Exact Mass: 264.08424

= N
H; CHj <N’
C31HysNsNaOg”
Exact Mass: 638.31603
CHj
(o)
HO
O N
A
Na* o 0
~ OMe
CHjy 1 N
7 o /N - N
= N
CH; CHj3 \QN/
C30HysNsNaO;-

Exact Mass: 610.32112
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Structural Assessment of 12-Hydroxy Zotarolimus by Comparison of
Fragmentation Patterns with those of Zotarolimus

12-Hydroxy
Zotarolimus Zotarolimus
Fragments Fragments Comments

320.11046 264.08387 Hydroxylation with rearrangement 11, 12, and Piperidine-OH present
369.22610 369.22547 no hydroxylation Rules out 47, 48, and 49-OH
381.24002 397.23459 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
397.23493 413.22899 (+16) Hydroxylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present
409.23493 425.22927 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
427.24550 443.23992 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
453.22476 469.22408 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
582.30374 598.29809 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
614.32995 630.32403 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 659.41400 no hydroxylation Rules out 23, 24, 45, 46, 47, 48, and 49-OH
783.46672 799.46089 (+16) Hydroxylation Rules out OH-piperidine
831.48785 847.48203 (+16) Hydroxylation Rules out OH-piperidine
988.56174 1004.55591 (+16) Hydroxylation

Characteristic Fragments

264, 610, 638, 717, and 747

Determinant patterns
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24-Hydroxy Zotarolimus, m/z = 1004.55666
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24-Hydroxy Zotarolimus, m/z = 1004.55666

OMe

(OH ' = = “N
«_ .’ CHs OMe CH3 CHs \%N,

Chemical Formula: C5,H;oNsNaO, 5"
Exact Mass: 1004.55666

24-hydroxy zotarolimus
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24-Hydroxy Zotarolimus, m/z = 1004.55666
Extracted lon Chromatogram (EIC)

1.23e5

5.50=4

nnnnnnn

24+0OH Zotarolimus

uuuuuuuu
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Rl Int. (%)

Mass Spectrum of 24-Hydroxy Zotarolimus
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Appm of 24-Hydroxy Zotarolimus Fragments

Fragment No.

1

O 00 N O U1 b W N

[
= O

I = =
o Ul s WN

Characteristic

Fragments

—_

Theoretical mass
320.11046
369.22610
397.22101
429.26115
425.22985
443.24041
457.25606
469.21967
501.24589

598.29865
630.32487

647.37791
771.46672
817.4722
831.48785
1004.55666

Theoretical mass
612.31430
580.28809
327.19307
301.17742

Measured mass
320.11009
369.22568
397.22039
429.26035
425.22940
443.24003
457.25563
469.21897
501.24499

598.29755
630.32397

647.37703
771.46639
817.4719 (low intensity)
831.48709 (low intensity)
1004.55577

Measured mass
612.31353
580.28733
327.19205
301.17677

Appm
1.2
1.1
1.6
1.9
1.1
0.9
0.9
1.5
1.8

1.8
1.4

14
0.4
0.4
0.9
0.9

Appm
1.3
13
3.1
2.2
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24-Hydroxy Zotarolimus, m/z = 1004.55666

1, N =

IN— “ CHy Ty,
7/ . )

C52H79N5Na0n*\N CyoH3N,NaO;*

CysHggNNaOy' Exact Mass: 1004.55666 C3,HoNsNaOy' Exact Mass: 397.22101

457768 "4 9 5
H2 -CH30H Exact Mass: 831.48785 Exact Mass: 694.34225
CH,4 CH, CH, CHy CH,

H,C
C,aHgyN,NaOg ™ OH
Exact Mass: 799.46164 o _Cco2 -H20
—_—
OCH
. H,C 3
HC, 5C H,C H,C H,C
N
HO~ HO” Y i N HO HO! CysHygNaO,"
= y Hy, 7 N\ . . + = . 2501331
Ty, OCH; C,3Hy,NaOs" CHy OCH;CH; Ty, K N g 2 CyHgNNaO,,t HO™™E [ CagHl3sNaOg = OCH, CysHyNaO," 2 O L et Mase 45725606
3 Exact Mass: 413.22985 N Exact Mass: 630.32487 CH, 3 Exact Mass: 501.24589 CHs Exact Mass: 475.26662 3 ’ T
-CO
-CH30H ~CH30H 120 -CH30H
CH,
CH,4 CH, CH, CHy CH,
o o 0 o
0 H,C y
Cy3HgN,NaO; CH,
43aNgNab7 N OH
Exact Mass: 771.46672 AW
FN -CH30H
0
. ol
H,C OCH cHy Na*
1y N HC G )
= = /N— 20" 5sHy T > 4
~ Cy3H, NaO;5" HO™ = Ben i, 2y NN HO C3HysNNaO, o Cy5HyNaO," -~ CsHzNaOg o CyyHy NaO,'
S OCH;  Eyact Mase 413 22085 CH, ’ g . Exact Mass: 598.29865 S W Exact Mass: 469.21967 = OCH, Exact Mass: 457.25606 = OcH,  ExactMass: 42522985
CH, - N CH OCH;,4 TH 3 CH, h CH, 3
“Hy 3
CH; -CO -co
o
CH, CH, CH;
|
o
< OB
OCH 0NN
OCH, H,
3 H,C NN CH, -CH30H
4
/,
17y N HO” ™~ = ‘NN 0
< N— = = oit
= OonlH, ¢ N = OCH,CH; Tq A\ HO
Z 373 CHy N CH 3 / - + H,C H,C > -
CH; SV 3 LN Ci4H1gNNaOg H . 3, - 7o Cp3H3yNaOy
+ SN Cy7H5qN,NaO, Z. OC Co4H3gNaOs
C35HspNyNaOg 37005674 0 Exact Mass: 320.11046 TH, 3 CyyHagNaO,” Exact Mass: 42926115 o Exact Mass: 397.23493
Exact Mass: 64737791 Exact Mass: 675.40921 HO

Exact Mass: 443.24041 OCH;

CH,
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Characteristic Fragments of 24-OH Zotarolimus

, O“™N
“OMe H\\\\

- W\
H,0 \ 5
CHs, Nt OH < CH, oft
7 , ) R
C3,H,;;NNaO, " C3,HygNNaO
Exact Mass: 612.31430 Exact Mass: 630.32487
= HO =
CHs OCHs TH, OcH,
CHs CHs
0o o
N N
Q
m\ -HZO H\‘\\

(0]

CyHysNNaOy

+
C;3,Hy3NNaOg HO Exact Mass: 598.29865

Exact Mass: 580.28809

ol
I
&

CH; OCH,

OCH;

Chemical Formula: C;H,sNaO;"
Exact Mass: 301.17742

Chemical Formula: CH,gNaO5"
Exact Mass: 327.19307
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Structural Assessment of 24-Hydroxy Zotarolimus by Comparison of
Fragmentation Patterns with those of Zotarolimus

24-Hydroxy
Zotarolimus Zotarolimus
Fragments Fragments Comments

320.11046 320.11009 no hydroxylation Rules out 11, 12, and Piperidine-OH
369.22610 369.22568 no hydroxylation Rules out 47, 48, and -OH
381.24002 397.22039 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
397.23493 413.22934 (+16) Hydroxylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present
409.23493 425.22940 (+16) Hydroxylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present
427.24550 443.24003 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
413.26623 429.26035 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
453.22476 469.21897 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
582.30374 598.29755 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
614.32995 630.32397 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 675.40832 (+16) Hydroxylation Rules out 11, 12, and Piperidine-OH
755.47181 771.46639 (+16) Hydroxylation Rules out OH-piperidine
988.56174 1004.55577 (+16) Hydroxylation

Characteristic Fragments

301, 327, 580, 612

Determinant patterns

Characteristic fragment for water loss (630 -18 = 612 m/z)
of 23 and 24-OH

Characteristic fragment for water loss (598 -18 = 580 m/z)
of 23 and 24-OH
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11-Hydroxy Zotarolimus, m/z = 1004.55666
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11-Hydroxy Zotarolimus, m/z = 1004.55666

CH; OMe CH; CHj

Chemical Formula: C5,H;gNsNaO 5"
Exact Mass: 1004.55666

11-hydroxy zotarolimus

OMe
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11-Hydroxy Zotarolimus, m/z = 1004.55666
Extracted lon Chromatogram (EIC)

Intensity, cps

1.23e5

5.50=4

nnnnnnn

11-OH Zotarolimus

uuuuuuuu
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Mass Spectrum of 11-Hydroxy Zotarolimus
CE=75eV,DP =125V

-I +TOF Product (1004.5) Exp 9, 47.5128 to 47 9188 min from Sample 1 (Zotarolimus HUM 1:10) of Zotseolimus_Met_ID_22-07-11 wiff Moz 580.7 ops.
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Appm of 11-Hydroxy Zotarolimus Fragments

Fragment No.

1

O 00 N O U1l b WN

S =Y Sy Y
5 W N R O

Characteristic

Fragments

theoretical mass

302.09989
369.22610
397.23493
413.22985
409.23493
457.25606
469.22476
598.29865
630.32487
677.42486
710.33716
783.46672
815.49294
1004.55666

Theoretical mass

775.49802
803.49297

measured mass

302.09933
369.22575
397.23439
413.22967
409.23465
457.25499
469.22426
598.29813
630.32429
677.42409

ND

ND
815.49237
1004.55630

Measured mass

775.49760
803.49236

Appm
1.9
0.9
1.4
0.4
0.7
2.3
1.1
0.9
0.9
1.1
NA
NA
0.7
0.4

Appm
0.5
0.7

ND: not detected
NA: not applicable
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11-Hydroxy Zotarolimus, m/z = 1004.55666

C +
23H36NaO5
Exact Mass: 415.24550

(¢
23H3NaOs*
Exact Mass: 413.22985

Zn, OCHs

HO

C
23H3,NaO;”
Exact Mass: 413.22985

= (]
OCH;CH; TH;

CysHlzgNNaOy”

-CH3OH  Exact Mass: 849.49842

Cy3HgN,NaOg”
Exact Mass: 789.47729

OCH,

~ = 0 rn-N

S OcH,CH; THy A\

CH, QN/
C37HgeN,NaO*

Exact Mass: 659.41429

Nat WY

ofi ~©
€, H gNNaO,*

Exact Mass: 336.10537

OCH,

Cs,HyoNgNaO, 3"
Exact Mass: 1004.55666

C
32HggNNaO,
Exact Mass: 630.32487

Exact Mass: 598.29865

OH/E)&

3
Nat W

C4H oNNaOg*
Exact Mass: 320.11046

C 7/
31HsNNaOy”

HO
CHjy
| o
(0}
OH
O N
W
Na” g o
CH,
X0
CH; T,

C34HyNsNaOy'
Exact Mass: 710.33716

HO

-CO2

CagHugNaOy”
Exact Mass: 519.25645

OCH,

-CH30H

HO

CysHyNaOg"
Exact Mass: 487.23024

OCH;

“Hy

f')

24H3NaOg"
Exact Mass: 443.24041

—

OCH,
/y N =

INTN CH; G,

s~y NaO
CaoH3NyNaO5
Exact Mass: 397.22101
HO

H,C

T

C +
25H4oNaO;
Exact Mass: 475.26662

-CH30H
HO

CpyHygNaOy'
Exact Mass: 443.24041

Cp3HyNaO,*
Exact Mass: 397.23493

CH, CH,

CyoH3oN;NaO, "
Exact Mass: 369.22610

CysHygNaO "
Exact Mass: 457.25606

CygH3NaOs"
Exact Mass: 425.22985
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Characteristic Fragments of 11-Hydroxy Zotarolimus, m/z = 1004.55666

= = N
CH; OMe CHj CH, l v

C +
5oH79NsNaO 5

Exact Mass: 1004.55666

+
Cy4HggN NaOg " Cy3HggNyNaO;
Exact Mass: 803.49294 Exact Mass: 775.49802
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Structural Assessment of 11-Hydroxy Zotarolimus by Comparison of
Fragmentation Patterns with those of Zotarolimus

11-Hydroxy
Zotarolimus Zotarolimus
Fragments Fragments Comments
320.11046 320.11017 Hydroxylation with water elimination 11, 12, 14, and Piperidine-OH present
369.22610 369.22575 no hydroxylation Rules out 47, 48, and 49-OH
381.24002 397.23439 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
397.23493 413.22967 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
409.23493 425.22930 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
427.24550 441.26103 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
453.22476 469.22426 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
582.30374 598.29813 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
614.32995 630.32429 (+16) Hydroxylation 11, 12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 659.41397 no hydroxylation Rules out 23, 24, 25, 45, 46, 47, 48 and 49-OH
694.34225 ND NA
783.46672 ND NA
988.56174 1004.55630 (+16) Hydroxylation
Characteristic Fragments 775, 803

Determinant patterns

ND: not detected
NA: not applicable
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25-Hydroxy Zotarolimus, m/z = 1004.55666
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25-Hydroxy Zotarolimus, m/z = 1004.55666

OMe

10HY) CH; OMe CH;z CHs

Chemical Formula: Cs,H;gNsNaO 5"
Exact Mass: 1004.55666

25-hydroxy zotarolimus
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25-Hydroxy Zotarolimus, m/z = 1004.55666
Extracted lon Chromatogram (EIC)

Intensity, cps

1.23e5

5.50=4

nnnnnnn

V 25-OH Zotarolimus

uuuuuuuu
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Mass Spectrum of 25-Hydroxy Zotarolimus
CE=75eV,DP =125V

Rel. Int. (%)

:
+TOF Product (1004.5): Exp 9, £8 4484 10 49,9385 min from Sample 1 (Zotaralimus MLM 1:10) of Zotarolimus_Med_|D_22.07-11 wiff Max 41155 ept
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Appm of 25-Hydroxy Zotarolimus Fragments

Fragment No. Theoretical mass Measured mass Appm

1 320.11046 Very low NA

2 369.22610 369.22577 0.9

3 397.23493 397.23440 1.3

4 413.22985 413.22955 0.7

5 425.22985 425.22930 1.3

6 443.24041 443.24021 0.3

7 457.25606 457.25583 0.5

8 469.21967 469.21935 0.7

9 598.29865 598.29799 1.1

10 630.32487 630.32429 0.9

11 675.40921 ND NA

12 694.34225 ND NA

13 771.46672 ND NA

14 904.54061 904.54001 0.7

15 1004.55666 1004.55570 1.0

Theoretical mass Measured mass Appm
351.19307 351.19277 0.9
Characteristic 528.29317 528.29257 1.1
Fragments 904.54061 904.54001 0.7
747.46672 747.46597 1.0

ND: not detected
NA: not applicable
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25-Hydroxy Zotarolimus, m/z = 1004.55666

OCH; Cy3H3gNaO5™
3 Exact Mass: 415.24550
CasHesNaNaOy”

_H2 -CH30H Exact Mass: 831.48785

C44HgNyNaOg"
Exact Mass: 799.46164

ocH
H;C, HyC :
/7N
z . ! TH, OCH,CH N

o~ 7. OCH, CyHyNaOg HO 3 OCHCH; Ty,

Exact Mass: 413.22985

Cy3HeN,NaO,'
Exact Mass: 771.46672

HC OCH,
4 7NN
> CoyHyyNaO;" Ho~ = OcH,CHy Ty Ny
= o ; 3
HO™ Fy, OCH3  Exact Mass: 413.22985 CHy l%,(

x,
C37HsN,NaO'
Exact Mass: 675.40921

=
C35sHg,N,NaO, "
Exact Mass: 647.37791

OCH, CH; CHy

CH,
0
N
N
0
oft
CH,
7

C3HygNNaO;"
Exact Mass: 630.32487

-

W
ey oft ©

Cy,H,sNNaO,’
Exact Mass: 598.29865

AT
oit 0

C4H gNNaOg'
Exact Mass: 320.11046

CsHzgNsNaO,;" =N
Exact Mass: 1004.55666

—
OCH,

/4, N =
IN— o CH; T,

A,/

CyoH;pN,NaO;"
Exact Mass: 397.22101

C1gH;3oNNaO,"
Exact Mass: 369.22610

C34HoNNaO,*
Exact Mass: 694.34225

CH, CHy CH,
o o 9
OH
-c0o2 -H20
—_—
H,C H,C
HC, &

z z CysHyNaOg"
= CagH3gNaOg" =  OCH C,<H,NaO," = H 25t133Na0g
= ) HO” = 3 25140747 HO T 3 act Mass:

HO~” Zy. OCH:  Exact Mass: 501.24589 TH, Exact Mase: 47526662 CH, Exact Mass: 457.25606
~CH3OH _CH30H -H20
CH, CH, CH,4
[} o (¢}
OH
-CH30H
HC, Cy5HyNaO," HiC H,C,
p +
Exact Mass: 469.21967 CysH3gNaOg

Cy4H3,NaOs"

Exact Mass: 457.25606 Exact Mass: 425.22985

-CH30H
> HC . '
HO~” . OCH G CyHygNaO;" R? Cy3HyNaO,"
CHy P CyHyNaOg Exact Mass: 429.26115 > Exact Mass: 397.23493
Exact Mass: 443.24041 = Scn, Ho— = OCH,
HO™ T, CH,
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Characteristic Fragments of 25-Hydroxy Zotarolimus, m/z = 1004.55666

Chemical Formula: C,,Hg,N,NaO,"
Exact Mass: 747.46672

CagHysNsNaO,"
Exact Mass: 904.54061

/ -
OCH,CH; CHj

CspHpNsNaO, 3"
Exact Mass: 1004.55666

C
21HpsNaO;”
Exact Mass: 351.19307

CygHy3NNaO,"
Exact Mass: 528.29317
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Structural Assessment of 25-Hydroxy Zotarolimus by Comparison of
Fragmentation Patterns with those of Zotarolimus

25-Hydroxy
Zotarolimus Zotarolimus
Fragments Fragments Comments
320.11046 320.11020 no hydroxylation Rules out OH-piperidine, 11, 12, and 14-OH
369.22610 369.22577 no hydroxylation Rules out 47, 48, and 49-OH
381.24002 397.23440 (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
397.23493 397.23440 (+16) Hyroxylation Rules out 47, 48, and 49-OH
409.23493 425.22930 (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
427.24550 443.24021 (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
441.26115 ND (+16) Hyroxylation NA
453.22476 469.21935 (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
582.30374 598.29799 (+16) Hyroxylation | 11, 12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
614.32995 630.32429 (+16) Hyroxylation | 11, 12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 ND (+16) Hyroxylation NA
694.34225 ND no hydroxylation NA
783.46672 799.46031 (+16) Hyroxylation Rules out OH-piperidine
815.49294 ND (+16) Hyroxylation NA
988.56174 1004.5559 (+16) Hyroxylation
Characteristic Fragments 351, 528, 904
Determinant patterns

ND: not detected
NA: not applicable
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Hydroxy-Piperidine Zotarolimus (1), m/z =1004.55666
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3/4/5/6-Hydroxy Piperidine Zotarolimus (I), m/z = 1004.55666

Extracted lon Chromatogram (EIC)

Intensity, cps

1.23e5

5.50=4

nnnnnnn

OH-Piperidine (I)

uuuuuuuu
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Rel. Int. (%)

Mass Spectrum of 3/4/5/6-Hydroxy Piperidine Zotarolimus (1)

CE=75eV,DP =125V

+TOF Froduct (1004.5) Exp 9, 50
anT 01841722
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Appm of Hydroxy-Piperidine Zotarolimus (1) Fragments

Fragment No. Theoretical mass

1

O 00 N O U1 b WN

[~ S S S SN
U D W N L O

336.10537
369.22610
381.24002
397.23493
409.23493
427.24550
441.26115
453.22476
598.29865
630.32487
659.41429
710.33716
783.46672
815.49294
1004.55666

Measured mass

336.10498
369.22603
381.23885
397.23485
409.23402
427.24438
441.26092
453.22401
598.29738
630.32397
659.41397
710.33681
783.46537
815.49203
1004.55507

Appm
1.2
0.2
3.1
0.2
2.2
2.6
0.5
1.7
2.1
1.4
0.5
0.5
1.7
1.1
1.6

o7



Fragmentation Pattern of 3/4/5/6-Hydroxy Piperidine Zotarolimus, m/z = 1004.55666

TH; OCH,

CTH, OCH,

TH; OCH;

CH, CH;
OH
OCH
HyC, 3
Tl T "~ N CH; Gy N 3 : N N
C,3HyNaO, " CHy OCH,CH, CHy =\ 0.t \% / 3 CHy . lQN/ CHy CyH3N;NaO; " N \§ /
23736704 CusHgN,NaOg" N CspHzgNsNaO 3 N Cy,HygNsNaO CHy 7 + N
Exact Mass: 399.25058 s a8 Exact Mass: 1004.55666 s Exact Mass: 397.22101 CygH3oN,NaO,
Exact Mass: 815.49294 Mass: 1004. Exact Mass: 710.33716 Exact Moss: 369.22610
2 -CH30H
CH, CH, CH,
o OH o 0
H,C
CyyHyN,NaO, " OH
Exact Mass: 783.46672 o o2 _H20
OCH,
H,C 3 H,C
3 ~ 3
’ H,C, 7
Z 0 /NN N
) = . T N, = + P , 8 T CysH3NaOs
Cy3HyyNaO, " CH; OCH,CH; THy s /" T 0% CoHygNNaOy” TH, OCH Cactla™ely CH; OCH, CastlygNaO! O OCHs b act Mase: 441 26115
Exact Mass: 397.23493 N CHs Exact Mass: 630.32487 s 3 Exact Mass: 48525097 Exact Mass: 459.27171
o CH30H ;
-CH30H h CO/ -H20 ~CH30H
CH,
CH, cH, CH, CH, CH,
0 OH 0 o
| Ho"TO H,C CH
+ 3
Cy3HeuN NaOg N OH
Nat Exact Mass: 755.47181 ™ o
. 0 —_—
H,C, OCH; CH, Na® on
Z 7, N ’ G, . %,
- + ~ 2 <
Cy3HyNaO," TH, OCH,CH; TH, N Ny C3,HysNNaO C,sHy NaOy . Cﬁ“zx':‘ia%m CyyHy NaO,'
Y b et . ~ xact Mass: = . “xact Mass: 413 3 = . .
Exact Mass: 397.23493 lQN/ = 8, Exact Mass: 598.29865 TH, OCH, Exact Mass: 453.22476 CH, OCH, TH, OCH, ExactMass: 409.23493
CH,
-CH30H -CO
CH, CH; CH,
|
o
OH
OoN]
e, OCH, o N\
, Nat HW
= 0 /n-N 0
TH, OCH,CH; TH; '\L\\N OH o
o NNaO; <V C14H NNaO;” HyCy Cy3Hy NaO,” R/ Cy3HyyNaO;”
377756174 5 B x4 agg* - - a0 e
Mo o t1420 Exact Mass: 336.10537 Exact Mass: 38124002 « Exact Mass: 38124002
TH; OCH, CH; OCH,
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Structural Confirmation of Hydroxy Piperidine (1) Zotarolimus, m/z =
1004.55666

Pip-OH
Zotarolimus Zotarolimus (I)
Fragments Fragments Comments

320.11046 336.10498 (+16) Hyroxylation 11, 12, or OH-piperidine
369.22610 369.22603 no hydroxylation Rules out 47, 48, and 49-OH
381.24002 381.23885 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH present
397.23493 397.23485 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH present
409.23493 409.23402 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH present
441.26115 441.26092 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH present
453.22476 453.22401 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
582.30374 598.29738 (+16) Hyroxylation 11, 12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
614.32995 630.32397 (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 659.41397 no hydroxylation Rules out 23, 24, 25, 45, 46, 47, 48, or 49-OH
694.34225 710.33681 (+16) Hyroxylation 11,12, 14, 48, 49, 50, or Pip-OH
783.46672 783.46537 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH present
815.49294 815.49203 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH present
988.56174 1004.55507 (+16) Hyroxylation

Characteristic Fragments

336

Determinant patterns
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14-Hydroxy Zotarolimus, m/z = 1004.55666
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14-Hydroxy Zotarolimus, m/z = 1004.55666

CH; OMe CH;z CHj

Chemical Formula: C5,H;gNsNaO ;"
Exact Mass: 1004.55666

14-hydroxy zotarolimus
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14-Hydroxy Zotarolimus, m/z = 1004.55666
Extracted lon Chromatogram (EIC)

Intensity, cps

14-OH Zotarolimus

ime, min

70

62



Rel. [Nt (o)

Mass Spectrum of 14-Hydroxy Zotarolimus
CE=75eV,DP =125V

L

+TOF Produdt (1004.5) Exp 9, 55.2500 to 55.3384 min from Samgle 2 (Zetaralimus HLM 1:10) of Zotarolimus_Met_ID_22-07-08 wiff
T22012013970e-004, 10=-0.64110808:344483840e+000 (DucSpray ()
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Appm of 14-Hydroxy Zotarolimus Fragments

Fragment No. Theoretical mass

1

O 00 N O U1 b W N

[ Y
W N Rk O

Characteristic

Fragment

320.11046
336.10537
369.2261
397.22101
413.22985
425.22985
457.25606
475.26662
598.29865
630.32487
659.41429
803.49294
1004.55666

theoretical mass
666.34733

Measured mass

320.11009
336.10479
369.22565
397.22037
413.22935
425.22937
457.25563
475.26579
598.29795
630.32435
659.41377
803.49172
1004.55569

measured mass
666.34657

Appm
1.2
1.7
1.2
1.6
1.2
1.1
0.9
1.7
1.2
0.8
0.8
1.5
1.0

Appm
1.1

64



Fragmentation Pattern of 14-Hydroxy Zotarolimus, m/z = 1004.55666

HC,
2 o '\ ~ O /,,N,N\\ )

T TH, OCH,CH; TH N CH, OCH,CH; THj N CH, Cu, s . N g
CHy OCHy  CyHyNaO;” h OO o SV T CatyNN0, S . Nt : CaHygNyNaOy Ch, s \

Exact Mass: 415.24550 CysHegNyNaOy 52279715 2013 C34HygNsNaO, Exact Mass: 397.22101 3 CioHyN,NaO,"

s5: 4152 Exact Mass: 831 48785 Exact Mass: 1004.55666 Exact Mass: 710.33716 Exact Mass: 369.22610
-H2 -CH30H
CH, CcH CH,

H,C
CyyHggN,NaOg" OH
Exact Mass: 799.46164 o o 100
he ne, OCH;§
Y Cy3Hy N0y’ HC,
Exact Mass: 413.22985 ~ N //N,N\\ ~
CH, OCH, CH; OCH,CH; TH, N = OCH, Cy,HyoNNaO, ' T Ben CygH3sNaOg CH, OCH, Cy5HyoNaO,”
N CHy Exact Mass: 630.32487 3 U8 Exact Mass: 501.24589 Exact Mass: 475.26662
co
-H20
-CH30H -CH3O0H _CO/-H20 CH30H
CH,
CHy CH, CHy CH, CH,
0 0 0
H
| Ho" "0 iC i . CH,
E ('431\}4{“]\“7]\7“1(;6672 N o
ct N .
Nat xact Mass H\\\ ©
0 —_—
HC, OCH, CH, N O
G, CppHyyNaO,’ , 4 He, H,C,
23 Z N ~ 2 +
~ Exact Mass: 397.23493 Tor, o s T, N\ 3 HysNNaO, CysHyNaO,' CyyHygNaO; CoHyNaO;”
TH, OCH, gN, = B Bt Mo 59520865 Th. Moy Exact Mass: 46921967 TH, OCH,  DxactMass: 42926115 TH, OCH, ExactMass: 42522985
= 3 3 3 3
TH,
+ + _CH30H -CO/ -H20
CH, CH,
CH,
|
0
, o
ne OCH,8 HO on
¢/ o~ -H20
~ % + D o
e - /NN Na’ N
TH, OCH,CH; TH, A\ R i
- k\N/ ot - ' G Cy3HyNaO," s Cy3HyNaO;
Cy7HggN,NaO; B Cy4H15NNaOg Cy4H;;NNaOs BT Exact Mass: 37922437
Exact Mass: 659.41429 C4H}NNaO; Exact Mass: 320.11046 Exact Mass: 302.09989 ~ Exact Mass: 397.23493 N ! it
Exact Mass: 336.10537 CH, OCH, CH; OCH;
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Characteristic Fragment of 14-Hydroxy Zotarolimus, m/z = 1004.55666

OCH,

/// N
N— N

N
Cs,H gNsNaO, 3 \QN/
Exact Mass: 1004.55666

CH; OCH,CH; CHy

¢

CH,4
2
O
OH
0“™N C43HygNsNaOg”
B\ Exact Mass: 666.34733
Na+ o’ YO
OCH,
(0]
. CH, ” N
~’ et O /N — \\
CH; CH, \\ N
\N/
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Structural Confirmation of 14-Hydroxy Zotarolimus, m/z = 1004.55666

14-Hydroxy
Zotarolimus Zotarolimus
Fragments Fragments Comments

320.11046 336.10479 (+16) Hydroxylation 11, 12, 14, and Piperidine-OH present
369.22610 369.22565 No Hydroxylation Rules out 47, 48, and 49-OH
381.24002 397.22037 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
397.23493 397.22037 No Hydroxylation Rules out 47, 48, and 49-OH
441.26115 457.25563 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
459.27171 475.26579 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
582.30374 598.29795 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
614.32995 630.32435 (+16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 659.41377 No Hydroxylation Rules out 23, 24, 25, 45, 46, 47, 48, and 49-OH
988.56174 1004.55569 (+16) Hydroxylation

Characteristic Fragments

666

Determinant patterns
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Hydroxy-Piperidine Zotarolimus (1), m/z =1004.55666
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3/4/5/6-Hydroxy Piperidine Zotarolimus (lI), m/z = 1004.55666

Extracted lon Chromatogram (EIC)

Intensity, cps

1.23e5

5.50=4

nnnnnnn

OH-Piperidine (Il)

l

uuuuuuuu
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Rel. Int. (%)

Mass Spectrum of 3/4/5/6-Hydroxy Piperidine Zotarolimus (ll)

CE=75eV,DP =125V

+TOF Produst (1004.5) Exp 9, &
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Appm of Hydroxy-Piperidine (ll) Zotarolimus Fragments

Fragment No. Theoretical mass Measured mass Appm

1 336.10537 336.10493 1.3
2 369.22610 369.22596 0.4
3 381.24002 381.23885 3.1
4 397.23493 397.23393 2.5
5 409.23493 409.23422 1.7
6 427.24550 427.24500 1.2
7 441.26115 441.26092 0.5
8 453.22476 453.22369 2.4
9 598.29865 598.29838 0.5
10 630.32487 630.32439 0.8
11 659.41429 659.41407 0.3
12 710.33716 710.33699 0.2
13 783.46672 783.46637 0.4
14 815.49294 815.49103 2.3
15 1004.55666 1004.56008 -3.4
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3/4/5/6-Hydroxy Piperidine (lI) Zotarolimus, m/z = 1004.55666

CH,

Ne ocH
HC, OCH, z }
‘ CH g N
2 5 ”
CTH, OCH 0. Tu " Ny CH; Th CH 3 N N hef N7 Ny
i . ; OCH,CH; THy =~ 3 ) : “H,
CH; OCH; Cy3HygNa0, " } CoH NNaO SN Cy,H N NaO, ;" KN/ ¥ CLHWNNGO, ‘4 CanllyoNiN2O, cu, s v
Exact Mass: 39925058 “4sHgsNaNaOg 2 34t gNsNaO, Exact Mass: 397.22101 3 CoHyoN,NaO,*
S Exact Mass: 815.49294 Exact Mass: 1004.55666 Exact Mass: 71033716 Fxact Mass: 369.22610
2 -CH30H
CH, CH, CHs
.0 OH o) o
H,C
CyyHyN,NaO, " OH
Exact Mass: 783.46672 o o2 -H20
OCH,
H,C 3 H
NK( HC, 5,
Z 0 /NN N
Tl ; . TH, CH, TH, N = . * p , . P CysHygNaO;
CHy OCH, Cy3H3yNa0, " CTH, OCH,CH; TH, (N S OCHs CaoHygNNaOy” TH, OCH CagHlygNa0, CTH, OcCH, Cy5HygNaOg' CHs OCH; et Mass: 441.26115
Exact Mass: 397.23493 N CH, Exact Mass: 630.32487 s 3 Exact Mass: 485.25097 Exact Mass: 459.27171
co . .
-CH30H -CH30H €O/ -H20 cHzon
CH,
CHy ci, CH, CH, CH,
o o o
HO O H,C . OH
| H,. NN + (HJ
Cy3HeyNyNaOg N OH
Exact Mass: 755.47181 W
H o -CO/ -CH30H
. H —(ﬁ
H,C, OCH; CH; Na* ©
4 H,C HG,
§ . = i //N’N\ C,,H, NNaO," 1 C,H. NaO,* CyHygNaO, " C,,H,,NaO,*
. M Cy3HyNaO, CH, OCH,CH; CH, AW oo e 206 - GostaNalg ~ ] Exact bl 413 26623 ~ L0
3 3 Exact Mass: 397.23493 \N/ E ocH, ‘xact Mass: . 5 FH} OcH, Exact Mass: 453.22476 CH; OCHj4 oS - CH, OCH, Exact Mass: 409.23493
CH,
-CH30H -CO
CH, CH, CH,
|
o
OH
Oon
He, OCH, o N\
Na* HW
2 (0] //n-N 9]
TH; OCH,CH; TH, 'L\\N OH e
./ S LH + H,C, . + HY © HN:
€ HygN,NaO;' N v(‘M '1;‘1.\“"307 2 Cy3HyNaOy A . ‘C_z’ 34 :03
Exao Mo 5041429 Exact Mass: 336.10537 Exact Mass: 38124002 — Exact Mass: 381.24002
"Hy OCH, CH, OCH,
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Structural Confirmation of Hydroxy Piperidine (Il) Zotarolimus, m/z =
1004.55666

Pip-OH (Il)
Zotarolimus Zotarolimus Comments

Fragments Fragments
320.11046 336.10493 +16) Hydroxylation 11-, 12-, 14-OH, or OH-piperidine present
369.22610 369.22596 no hydroxylation Rules out 47, 48, and 49-OH
381.24002 381.23885 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
397.23493 397.23393 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
409.23493 409.23422 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
441.26115 441.26092 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
453.22476 453.22369 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
582.30374 598.29838 +16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
614.32995 630.32439 +16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 659.41407 no hydroxylation Rules out 23, 24, 25, 45, 46, 47, 48, or 49-OH
694.34225 710.33699 (+16) Hydroxylation 11,12, 14, 47, 48, 49, or Pip-OH present
783.46672 783.46637 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH
815.49294 815.49103 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH
988.56174 1004.56008 +16) Hydroxylation

Characteristic Fragments

336

Determinant patterns
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Hydroxy-Piperidine Zotarolimus (llI), m/z =1004.55666
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3/4/5/6-Hydroxy Piperidine Zotarolimus (lIl), m/z = 1004.55666

Extracted lon Chromatogram (EIC)

Intensity, cps

1.23e5

5.50=4

nnnnnnn

OH-Piperidine (l11)

uuuuuuuu
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Mass Spectrum of 3/4/5/6-Hydroxy Piperidine Zotarolimus (llI)
CE=75eV,DP =125V

L

Rel. Int. (%)

9. 53,8057 10 54.31268 min from Sample

5=T.01841722012019870-004, 10=-5.84116808344463840+000 [DuoSpray ()]
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Appm of Hydroxy-Piperidine (lll) Zotarolimus Fragments

Fragment No.
1

O 00 N O U1 b WN

e N o
A W N PR O

theoretical mass

336.10537
369.22610
381.24002
397.23493
409.23493
441.26115
453.22476
598.29865
630.32487
659.41429
710.33716
783.46672
815.49294
1004.55666

measured mass

336.10508
369.22577
381.23907
397.23407
409.23455
441.26089
453.22447
598.29799
630.32397
659.41390
710.33469
783.46598
815.49193

1004.55407

Appm
0.9
0.9
2.5
2.2
0.9
0.6
0.6
1.1
14
0.6
3.5
0.9
1.2
2.6
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3/4/5/6-Hydroxy Piperidine Zotarolimus, m/z = 1004.55666

CH,

Ne ocH
HC, OCH, z }
‘ CH g N
2 5 ”
CTH, OCH 0. Tu " Ny CH; Th CH 3 N N hef N7 Ny
i . ; OCH,CH; THy =~ 3 ) : “H,
CH; OCH; Cy3HygNa0, " } CoH NNaO SN Cy,H N NaO, ;" KN/ ¥ CLHWNNGO, ‘4 CanllyoNiN2O, cu, s v
Exact Mass: 39925058 “4sHgsNaNaOg 2 34t gNsNaO, Exact Mass: 397.22101 3 CoHyoN,NaO,*
S Exact Mass: 815.49294 Exact Mass: 1004.55666 Exact Mass: 71033716 Fxact Mass: 369.22610
2 -CH30H
CH, CH, CHs
.0 OH o) o
H,C
CyyHyN,NaO, " OH
Exact Mass: 783.46672 o o2 -H20
OCH,
H,C 3 H
NK( HC, 5,
Z 0 /NN N
Tl ; . TH, CH, TH, N = . * p , . P CysHygNaO;
CHy OCH, Cy3H3yNa0, " CTH, OCH,CH; TH, (N S OCHs CaoHygNNaOy” TH, OCH CagHlygNa0, CTH, OcCH, Cy5HygNaOg' CHs OCH; et Mass: 441.26115
Exact Mass: 397.23493 N CH, Exact Mass: 630.32487 s 3 Exact Mass: 485.25097 Exact Mass: 459.27171
co . .
-CH30H -CH30H €O/ -H20 cHzon
CH,
CHy ci, CH, CH, CH,
o o o
HO O H,C . OH
| H,. NN + (HJ
Cy3HeyNyNaOg N OH
Exact Mass: 755.47181 W
H o -CO/ -CH30H
. H —(ﬁ
H,C, OCH; CH; Na* ©
4 H,C HG,
§ . = i //N’N\ C,,H, NNaO," 1 C,H. NaO,* CyHygNaO, " C,,H,,NaO,*
. M Cy3HyNaO, CH, OCH,CH; CH, AW oo e 206 - GostaNalg ~ ] Exact bl 413 26623 ~ L0
3 3 Exact Mass: 397.23493 \N/ E ocH, ‘xact Mass: . 5 FH} OcH, Exact Mass: 453.22476 CH; OCHj4 oS - CH, OCH, Exact Mass: 409.23493
CH,
-CH30H -CO
CH, CH, CH,
|
o
OH
Oon
He, OCH, o N\
Na* HW
2 (0] //n-N 9]
TH; OCH,CH; TH, 'L\\N OH e
./ S LH + H,C, . + HY © HN:
€ HygN,NaO;' N v(‘M '1;‘1.\“"307 2 Cy3HyNaOy A . ‘C_z’ 34 :03
Exao Mo 5041429 Exact Mass: 336.10537 Exact Mass: 38124002 — Exact Mass: 381.24002
"Hy OCH, CH, OCH,
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Structural Confirmation of Hydroxy Piperidine (lll) Zotarolimus, m/z =

1004.55666
Pip-OH (lll)
Zotarolimus Zotarolimus Comments

Fragments Fragments
320.11046 336.10508 +16) Hydroxylation 11-, 12-, 14-OH, or OH-piperidine present
369.22610 369.22577 no hydroxylation Rules out 47, 48, and 49-OH
381.24002 381.23907 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
397.23493 397.23407 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
409.23493 409.23455 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
441.26115 441.26089 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
453.22476 453.22447 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
582.30374 598.29799 +16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
614.32995 630.32397 +16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 659.41390 no hydroxylation Rules out 23, 24, 25, 45, 46, 47, 48, or 49-OH
694.34225 710.33469 (+16) Hydroxylation 11,12, 14, 47, 48, 49, or Pip-OH present
783.46672 783.46598 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH
815.49294 815.49193 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH
988.56174 1004.55407 +16) Hydroxylation

Characteristic Fragments

336

Determinant patterns
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Hydroxy-Piperidine Zotarolimus (1V), m/z =1004.55666
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3/4/5/6-Hydroxy Piperidine Zotarolimus (IV), m/z = 1004.55666

Extracted lon Chromatogram (EIC)

Intensity, cps

1.23e5

5.50=4

nnnnnnn

OH-Piperidine (1V)

l

uuuuuuuu
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Mass Spectrum of 3/4/5/6-Hydroxy Piperidine Zotarolimus (1V)
CE=75eV,DP =125V

_I +TOF Product (1004 5] Exp 9. 53 8057 to 52 3128 min from Sample 1 (Zetarclimus HUM 1-10) of Zotsrolimus_Met_ID_22-07-11 wiff Mex. 3747 cps
8=T.01841722012013570-004, 10=6.54116908344462840e+000 (DuoSpray ()
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Appm of Hydroxy-Piperidine (IV) Zotarolimus Fragments

Fragment No. theoretical mass measured mass Appm

1 336.10537 336.10499 11
2 369.22610 369.22599 0.3
3 381.24002 381.23990 0.3
4 397.23493 397.23463 0.8
5 409.23493 409.23487 0.1
6 441.26115 441.26068 11
7 453.22476 453.22403 1.6
8 598.29865 598.29809 0.9
9 630.32487 630.32470 0.3
10 659.41429 659.41400 0.4
11 710.33716 710.33670 0.6
12 783.46672 783.46603 0.9
13 815.49294 815.49218 0.9
14 1004.55666 1004.55599 0.7
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3/4/5/6-Hydroxy Piperidine Zotarolimus, m/z = 1004.55666

CH,

Ne ocH
HC, OCH, z }
‘ CH g N
2 5 ”
CTH, OCH 0. Tu " Ny CH; Th CH 3 N N hef N7 Ny
i . ; OCH,CH; THy =~ 3 ) : “H,
CH; OCH; Cy3HygNa0, " } CoH NNaO SN Cy,H N NaO, ;" KN/ ¥ CLHWNNGO, ‘4 CanllyoNiN2O, cu, s v
Exact Mass: 39925058 “4sHgsNaNaOg 2 34t gNsNaO, Exact Mass: 397.22101 3 CoHyoN,NaO,*
S Exact Mass: 815.49294 Exact Mass: 1004.55666 Exact Mass: 71033716 Fxact Mass: 369.22610
2 -CH30H
CH, CH, CHs
.0 OH o) o
H,C
CyyHyN,NaO, " OH
Exact Mass: 783.46672 o o2 -H20
OCH,
H,C 3 H
NK( HC, 5,
Z 0 /NN N
Tl ; . TH, CH, TH, N = . * p , . P CysHygNaO;
CHy OCH, Cy3H3yNa0, " CTH, OCH,CH; TH, (N S OCHs CaoHygNNaOy” TH, OCH CagHlygNa0, CTH, OcCH, Cy5HygNaOg' CHs OCH; et Mass: 441.26115
Exact Mass: 397.23493 N CH, Exact Mass: 630.32487 s 3 Exact Mass: 485.25097 Exact Mass: 459.27171
co . .
-CH30H -CH30H €O/ -H20 cHzon
CH,
CHy ci, CH, CH, CH,
o o o
HO O H,C . OH
| H,. NN + (HJ
Cy3HeyNyNaOg N OH
Exact Mass: 755.47181 W
H o -CO/ -CH30H
. H —(ﬁ
H,C, OCH; CH; Na* ©
4 H,C HG,
§ . = i //N’N\ C,,H, NNaO," 1 C,H. NaO,* CyHygNaO, " C,,H,,NaO,*
. M Cy3HyNaO, CH, OCH,CH; CH, AW oo e 206 - GostaNalg ~ ] Exact bl 413 26623 ~ L0
3 3 Exact Mass: 397.23493 \N/ E ocH, ‘xact Mass: . 5 FH} OcH, Exact Mass: 453.22476 CH; OCHj4 oS - CH, OCH, Exact Mass: 409.23493
CH,
-CH30H -CO
CH, CH, CH,
|
o
OH
Oon
He, OCH, o N\
Na* HW
2 (0] //n-N 9]
TH; OCH,CH; TH, 'L\\N OH e
./ S LH + H,C, . + HY © HN:
€ HygN,NaO;' N v(‘M '1;‘1.\“"307 2 Cy3HyNaOy A . ‘C_z’ 34 :03
Exao Mo 5041429 Exact Mass: 336.10537 Exact Mass: 38124002 — Exact Mass: 381.24002
"Hy OCH, CH, OCH,
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Structural Confirmation of Hydroxy Piperidine (V) Zotarolimus, m/z =
1004.55666

Pip-OH (IV)
Zotarolimus Zotarolimus Comments

Fragments Fragments
369.22610 336.10499 +16) Hydroxylation 11-, 12-, 14-OH, or OH-piperidine present
381.24002 369.22599 no hydroxylation Rules out 47, 48, and 49-OH
397.23493 381.23990 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
409.23493 397.23463 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
441.26115 409.23487 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
453.22476 441.26068 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
582.30374 453.22403 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, or 46-OH
614.32995 598.29809 +16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 630.32470 +16) Hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
694.34225 659.41400 no hydroxylation Rules out 23, 24, 25, 45, 46, 47, 48, or 49-OH
783.46672 710.33670 (+16) Hydroxylation 11,12, 14, 47, 48, 49, or Pip-OH present
815.49294 783.46603 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH
988.56174 815.49218 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH

Characteristic Fragments

336.10499

Determinant patterns

85




23-Hydroxy Zotarolimus, m/z = 1004.55666

OMe
'— -~
| /
\O.Hf ~ =z ///N — N\\
= = N
CH; OMe CHz CHs \\N,

Chemical Formula: C5,H;gNsNaO ;"
Exact Mass: 1004.55666

23-hydroxy zotarolimus
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23-Hydroxy Zotarolimus, m/z = 1004.55666

Extracted lon Chromatogram (EIC)

Intensity, cps

1.23e5

5.50=4

nnnnnnn

23-OH

uuuuuuuu
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Mass Spectrum of 23-Hydroxy Zotarolimus
CE=75eV,DP =125V

L
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Appm of 23-Hydroxy Zotarolimus Fragments

Fragment No.
1

O 00 N O Ul b W N

N =
U bh WN R O

theoretical mass

320.11046
369.22610
397.23493
413.22985
425.22985
441.26115
457.25606
469.21967
598.29865
630.32487
675.40921
694.34225
771.46672
831.48785
1004.55666

measured mass

320.11033
369.22595
397.23477
413.22937
425.22899
441.26103
457.25598
469.21935
598.29807
630.32436
675.40899
ND
771.46599
831.48701
1004.5559

Appm
0.4
0.4
0.4
1.2
2.0
0.3
0.2
0.7
1.0
0.8
0.3
ND
0.9
1.0
0.8
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23-Hydroxy Zotarolimus,

m/z = 1004.55666

Cy3HyNaOs"

Exact Mass: 415.24550 £ CysHegN,NaOy "™
57768 9

Exact Mass: 831.48785

2 -CH30H

CyyHgiNNaOg"
Exact Mass: 799.46164

= H N
2, ocH, Cy3HyNaOy’ CH; OCH,CH3 Ty, k\\/N
: Exact Mass: 413.22985 N
-CO
CH,
CHy
0 H,C
Cy3HgyN,NaO,"
Exact Mass: 771.46672
H,C OCH;
HO!
+ = //N'N\
= . Cy3H34NaOs Ch OCH,CH; CH, N
S O Exact Mass: 413.22985 s <\
CH,

x~
C37H5gNNaOg "
Exact Mass: 675.40921

CHy CH;
| o
O
OH
O N
WY
—_ 2 0 B — oc,
OCH, A~ OCH;
’//N/N\\
7, N N
K 7,
~ //N,N\\ ~ IN- Ny <~
H; CH, -, CH; Ty, <, . . X
52H7gNsNaO, 5 N N CaotyoN,NaOy e C]g}\ﬂsol\\‘lg‘gozzz”o
Exact Mass: 1004.55666 C34HoNsNaO,' Exact Mass: 397.22101 xact Mass: 369.226

Exact Mass: 694.34225

CH; CH, CHy CH,
o o 0 o
N
W OH
0 -C02 -H20
CH;y OH —
H,C
HO . '
C;,HgNNaO, o
= : < CysH3gNaO, "
Ty, Ocu, MO0 = CanllNaOy* = OcCH, CasHyNa0; Exsct Mas 45725606
3 Zn, OCH;  Exact Mass: 501.24589 CH, Exact Mass: 475.26662 xact Mass: 457.
-CH30H ~CH3OH _H20 -CH,0H
CH, CH, CH,4 CH,
o o o [¢]
N OH
W
H\ -CH30H
ofi 0
H,C H;C
H,C C,sHyNaO,"
N
HO Cy HyNNaOy" Exact Mass: 469.21967 HO C,sHygNaOg CyHyNaO;"
Exact Mass: 598.29865 = . = OcH Exact Mass: 457.25606 = OCH, ExactMass: 42522985
3 =~ OCHy CH, 3 TH 3
CH, 3
-co -co
CH, CH, CH,
|
o
0
OH
0PN
D -CH30H
Na* HW >
oit 9
H3C/ +
C4HNNaO* / Cy3HyNaO,
Exact Mass: 320.11046 C,yHygNaO5" HO Exact Mass: 397.23493

CagH3NaOg"
Exact Mass: 443.24041

Exact Mass: 429.26115
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Structural Confirmation of 23-Hydroxy Zotarolimus, m/z = 1004.55666

23-Hydroxy
Zotarolimus | Zotarolimus

Fragments Fragments Comments
320.11046 320.11033 no hydroxylation Rules out OH-piperidine, 11 and 12, and 14-OH
369.22610 369.22595 no hydroxylation Rules out 47, 48, and 49-OH
381.24002 397.23477 (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
397.23493 397.23477 no hydroxylation Rules out 47, 48, and 49-OH
409.23493 425.22899 (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
427.24550 443.24041 (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
441.26115 457.25598 | (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
453.22476 469.21935 (+16) Hyroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present
582.30374 598.29807 (+16) Hyroxylation | 11, 12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
614.32995 630.32436 (+16) Hyroxylation | 11, 12, 14, 23, 24, 25, 45, 46-OH, or piperidine-OH present
659.41429 675.40899 (+16) Hyroxylation Rules out OH-piperidine, 11, 12 and 14-OH
694.34225 ND no hydroxylation Rules out OH-piperidine, 11, 12, 14, 47, 48, and 49-OH
783.46672 799.46035 (+16) Hyroxylation | 11,12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH present
815.49294 831.48701 (+16) Hyroxylation | 11,12, 14, 23, 24, 25, 45, 46, 47, 48, or 49-OH present
988.56174 1004.5559 (+16) Hyroxylation

Characteristic fragment for water loss (630 -18 = 598 m/z) of
23 and 24-OH

Characteristic Characteristic fragment for water loss (612-18 = 594 m/z) of

Fragments significant 598 23 and 24-OH
23-OH metabolite elutes at same relative retention time as
Determinant 23-0OH identified from sirolimus and temsirolimus
patterns Water loss
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49-Hydroxy Zotarolimus, m/z = 1004.55666

- A
= c N
CH; OMe CH; CHs 1 OH} KN,

-

Chemical Formula: C5,H;gNsNaO, ;"
Exact Mass: 1004.55666

49-hydroxy zotarolimus
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49-Hydroxy Zotarolimus, m/z = 1004.55666
Extracted lon Chromatogram (EIC)

Intensity, cps

1.23e5

5.50=4

nnnnnnn

uuuuuuuu
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Mass Spectrum of 49-Hydroxy Zotarolimus

CE=75eV,DP =125V
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Appm of 49-Hydroxy Zotarolimus Fragments

Fragment No.

1

O 00 N O Ul b WN

[ N S S
w N Rk O

Characteristic

Fragment

theoretical mass measured mass Appm
320.11046 320.11029 0.5
381.24002 381.23977 0.7
397.23493 397.23475 0.5
409.23493 409.23447 1.1
441.26115 441.26073 1.0
453.22476 453.22439 0.8
582.30374 582.30305 1.2
614.32995 614.32937 0.9
647.37791 647.37699 1.4
675.40921 675.40899 0.3
771.46672 771.4659 1.1
831.48785 831.48727 0.7
1004.55666 1004.55612 0.5
theoretical mass | measured mass Appm
385.22101 385.22075 0.7
413.21593 413.21579 0.3
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49-Hydroxy Zotarolimus, m/z = 1004.55666

Ca3H3NaO,”
Exact Mass: 399.25058

C,3H3,NaO,”
Exact Mass: 397.23493

T

-CH30H

Cy7HseNyNaOg ™
Exact Mass: 675.40921

CspHzgNsNaO, "

CysHzgNyNaOy Exact Mass: 1004.55666

Exact Mass: 849.49842

CagHggNNaOy*
Exact Mass: 817.47220

CapHyoN,NaO,’

Exact Mass: 413.21593 o .
Exact Mass: 710.33716 Exact Mass: 385.22101

Hy,N,NaO;"
C34H NsNaO, " CioH3oNyNaO;

-H20
o) -co2
cH, OH > I—
OCH, s ¢ CysHygNaOg" .
sHyNNaOy! H,C G, Exact Mass: 45027171 H,C CastyNaO;
/N Exact Mass: 614.32995 = : CyeHyoNaOg " T Rs Exact Mass: 441.26115
NN | . Exact Mass: 503.26154 =g T
KN/ : = OCH, oH,  ° = OCH,
CH, 3 cn,
-CH30H ~CH3oH -CH30H
CH,
CH,
0
o
Cy3HggNNaOg"
Exact Mass: 789.47729
o -H20
OCH, CH, HC, '
Cy,HyyNaO
’ HC, CyyHygNaOg" 24H34Na0,
Iy N 3 ~ Exact Mass: 409.23493
N~ N\, Exact Mass: 427.24550 = OCH.
l§ /N = OcH = OCH, CHy 7
N ; = :
OCH, Th, 3 CH;
¢
3HigNNaO; : Cy5HyNaO, " co
Exact Mass: 582.30374 Exact Mass: 471.23532
CH,
3
OH
-H20
14H19NN30(
Na©  H \\\\ Exact Mass: 320.11046
HC,

Cy3HyNaO, "
Exact Mass: 399.25058

CH, N Cy3HaNaO;”
Exact Mass: 381.24002
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Characteristic Fragments of 49-Hydroxy Zotarolimus, m/z = 1004.55666

(:52H79I\151\13013+
Exact Mass: 1004.55666

(6] N
W
o’ YO +
0| OCH, Exact Mass: 710.33716
CH, , N
Y0\ NN
CH; T, OH <~y
+ Na®
o OCH, —» OCH,4
7 74
CH
| OCHz 1NN = 0\ AT
CH, & \OH \\ N CH T OH \§ /N
3 CHy \N/ 3 3 N

C1oH3oN;NaO3"

CyoH3oN,NaO, "
Exact Mass: 385.22101

Exact Mass: 413.21593
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Structural Confirmation of 49-Hydroxy Zotarolimus, m/z = 1004.55666

Zotarolimus Fragments

49-Hydroxy Zotarolimus Fragments

Comments

320.11046 320.11046 no hydroxylation Rules out OH-piperidine, 11, 12, and 14-OH

369.22610 385.22070 (+16) Hydroxylation confirms 48, or 49-OH

381.2396 381.23977 no hydroxylation |Rules out OH-piperidine, 11, 12, 14, 23, 24, 25, 45, and 46-OH

397.23493 397.23475 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, and 46-OH

409.23493 409.23447 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, and 46-OH

427.24550 427.24489 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, and 46-OH

441.26115 441.26073 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, and 46-OH

453.22476 453.22439 no hydroxylation Rules out 11, 12, 14, 23, 24, 25, 45, and 46-OH
Rules out 11, 12, 14, 23, 24, 25, 45, and 46-OH

582.30374 582.30305 no hydroxylation piperidine-OH present

614.32995 614.32937 no hydroxylation 11,12, 14, 23, 24, 25, 45, 46-OH, and piperidine-OH

659.41429 675.40899 (+16) Hydroxylation 23, 24, 25, 45, 46, 47, 48, or 49-OH present

694.34225 710.33689 (very low) (+16) Hydroxylation Rules out 23, 24, 25, 45, and 46-OH

783.46672 799.46672 (low) (+16) Hydroxylation Rules out OH-piperidine

815.49294 831.49277 (+16) Hydroxylation Rules out OH-piperidine

988.56174 1004.55612 (+16) Hydroxylation

Characteristic Fragments

413 and 385

Determinant patterns

No methanol loss possible
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Desmethyl Zotarolimus Metabolites, (m/z = 974.54609)
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Zotarolimus Demethylated Metabolites

e N
6H3 OMGCHQ,CH:; \QN
39-0O-desmethyl zotarolimus

CsHyyNsNaO,
Exact Mass: 974.54609

CH,
M >
P OMe CH, on
z ///N_N / €
CH; OMeCH,CHs \=NN A~ NN
CHz OH CH3CH, \\NN

CsHygNsNaO, " .
27-O-desmethyl zotarolimus
C
51H7NsNaO,,"
Exact Mass: 974.54609

Exact Mass: 988.56174

OMe

16-O-desmethyl zotarolimus

CsHy;NsNaO,
Exact Mass: 974.54609

7
CH, OMeCH;CH,4 N
3 \~N
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Desmethyl Zotarolimus Metabolites
Extracted lon Chromatogram (EIC), m/z = 974.54609

[l TG 10 FadLat (SAd), Bp2 rorGnpe2EadimsHIMTE10) o Z0adins Nt 1D 2071w (cspay (), Sk N 2256qs

225
215
2G5
195
185
175
165
155

aa72

39-0O-Desmethyl Zotarolimus

27-O-Dgsmethyl Zotarolimus

16-O-Desmethyl Zotarolimus
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16-O-Desmethyl Zotarolimus (m/z = 974.54609)

OCH
~ Z N\~ 7\ — N\\
= OCH,CH; CHj \\ N
H,C <\

C51H77N5Na012+
Exact Mass: 974.54609

16-O-desmethyl zotarolimus
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16-O-Desmethyl Zotarolimus Metabolite
Extracted lon Chromatogram (EIC), m/z = 974.54609

225
215
2G5
195
185
175
165
155

[l TG 10 FadLat (SAd), Bp2 rorGnpe2EadimsHIMTE10) o Z0adins Nt 1D 2071w (cspay (), Sk N 2256qs

aa72

16-O-Desmethyl Zotarolimus

5 Po) = D = D e ) = ® & o) s} 0
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Ral. Int. (%)

Mass Spectrum of 16-O-desmethyl Zotarolimus
CE=75eV,DP =125V

+TOF Product (574.4): Bxp 2, 33.7459 to 35,4498 min from Sample 2 (Zotaralimus HLM 1:10) of Zetarolimus_Met_10_22-07-11 wiff
8=7.01841722012015870e-004, 10=8.84116808344483840e+000 (DucSpray (J)

Max 709 cps

100% = 16922513

5%
0% 4
85% 4
80%
409.23408
75%
T0% 4
e5% 4

0% 97454535

£5% 4
50% 4

45% o
427 24388
€% 846 55032
35% 4

45322439
0%

—
25 ha1 23880

20% 4 32011018

155 4
% 107 2343 47123507 542 30223~ B00.31304 gaq 49519

2B5.26TA0

31120678

10% 39913963

A5G 34265

5% 155.20309 PRS- 755 46800, 77159268

385 26017 435 32051 556.52693, 58910067 | g apasn 57-‘“257% D1 48175 GIBAET | asgsadns

" 1 A .l 1l |. o Ll I| Lt vw | Y i II [,
0% T t ¢ T T T T T T T T T d
250 300 L] 400 450 500 L] 800 850 700 750 800 850 200 550 1000 1050 100 1150 1200
miz, Da
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16-O-Desmethyl Zotarolimus Fragmentation Pattern

CH,

Cy3HyNa0, "
Exact Mass: 399.25058

-H2

CyyHyNaO,’
Exact Mass: 397.23493

Cy3Hy,NaO,*
Exact Mass: 397.23493

OCH,4

HC,

5

Cy4HgeN Na
Exact Mass: 801.47729
-H20

CyHgNNaO,"
Exact Mass: 783.46672

CyyHgN,NaO'
Exact Mass: 75547181

Cy7HsN,NaOg
Exact Mass: 659.41429

A

N
e

CagHNNaO,*

CSUII—SNﬁNaOHf
Exact Mass: 94655118 -H,0

Exact Mass: 397.22101
Exact Mass: 974.54609 Exact Mass: 694.34225

o
oH
0 co2 H20
R
HC,
€y H;NNaOy™ E Cy3HyNaO;" CyyHyNaOg"™ %H OCH
Exact Mass: 60031430 1, 3 Exact Mass: 47123532 CH Exact Mass: 44525606 s
90 ~CH30H 20
CH, CH; CH,
o o o
CH,
N oH
8\
W
-H20
ofi - © —
cH,
’ He, H;Cp HC)
€y H, sNNaOg™ Cy5HyNaO,™ Cy4HyNaOs"
Exact Mass: 58230374 A Exact Mass: 453.22476 Exact Mass: 427.24550 = OcH,
TH, ! CH,
-co
CH; CHy
oA
OH
0N
3 |
TR H20
oo
CH NNaO, HC, Cy3HyNaO,*

Exact Mass: 320.11046 Exact Mass: 399.25058

OCH;
HC,
~ AN"No NN
£ OCH,CH; CH; N OCH,CH
H,C KN/ H,C : S~y
Ester hydrolysis
€02
-H2
o Na* Na
o OCH, —= 7
OCH; \ 7 |
CH 3
o8 RN o
110N = A
< ~ NN City T, Sy
s OCH, CH; T [ T CoHyNNaO,” N CioH3N;NaO,
H . 0.5 3 N ) 205 19H30Ns
5C CyHyNNaO,, SN C HigNsNaOy N Mo,

Exact Mass: 369.22610

CoyHyNaOy'
Exact Mass: 427.24550

-H20

CH,

CyHyNaO,”
Exact Mass: 409.23493

CyyHyNaO;*
Exact Mass: 38124002
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Characteristic Fragments of 16-O-Desmethyl Zotarolimus

/ -
OCH,CH; CHj

H,C
/ CgyHysNgNaO,," \
OCH,4 510775 12 H,C

Exact Mass: 974.54609

OCH,

///N/N\\

)

N 16-O-desmethyl zotarolimus e
OCH,CH; CH;

///N - \\ ~
H,C

/ -—
H, CHj

CH, OCH,
Cy3HegN,NaO," .

Exact Mass: 773.48237 Cs5oH7,NsNaO,
Exact Mass: 946.55118

-

OCH
H,C / 3

= = = N\\

= OCH, CH; CHj \\ N
H,C S V4
C43HgyNNaOg"
Exact Mass: 755.47181 C50H75N5NaOl(;r
Exact Mass: 928.54061
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Appm of 16-O-Desmethyl Zotarolimus Fragments

Fragment No. Theoretical mass

1

O 00 N O U1 b WN

[ O Y
W N P O

320.11046
369.22610
397.23493
409.23493
427.24550
453.22476
471.23532
582.30374
600.31430
659.41429
694.34225
755.47181
974.54609

Measured mass
320.11009
369.22533
397.23437
409.23408
427.24388
453.22439
471.23507
582.30223
600.31308
659.41267
694.34099
755.46889
974.54535

Appm
1.2
2.1
1.4
2.1
3.8
0.8
0.5
2.6
2.0
2.5
1.8
3.9
0.8
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Structural Confirmation of 16-O-Desmethyl Zotarolimus, m/z = 1004.55666

16-O-
. desme_thyl Comments
Zotarolimus Zotarolimus
Fragments Fragments

320.11046 320.11009 no demethylation Not conclusive

369.22610 369.22533 no demethylation Rules out 39-O-desmethyl

397.23493 397.23437 no demethylation Rules out 39-O-desmethyl

409.23493 409.23408 no demethylation confirms 16-O-desmethyl after water elimination

427.24550 427.26090 Demethylation confirms 16-O-desmethyl after water elimination

453.22476 453.22439 no demethylation confirms 16-O-desmethyl after water elimination

485.25097 471.23507 Demethylation 16, or 27-O-desmethyl present

582.30374 582.30223 no demethylation confirms 16-O-desmethyl after water elimination

614.32995 600.31308 Demethylation 16, or 27-O-desmethyl present

659.41429 659.41267 no demethylation 16, 27, 39-O-desmethyl present

694.34225 694.34099 no demethylation Rules out 39-O-desmethyl

783.46672 783.46603 no demethylation 16, 27, 39-O-desmethyl present

988.56174 974.54535 Demethylation 16, 27, 39-O-desmethyl present
Characteristic Fragments 928 and 755

Determinant patterns

Characteristic fragment for water loss (600 -18 = 582 m/z)
of 16-O-desmethyl

Characteristic fragment for water loss (946 -18 = 928 m/z)
of 16-O-desmethyl
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39-O-Desmethyl Zotarolimus (m/z = 974.54609)

OH |
H,C / L
~ Z N\~ 1N — N\\
= OCH, H; CH, \\ N
H,C <N
C51H771\151\13012+

Exact Mass: 974.54609

39-O-desmethyl zotarolimus
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39-O-Desmethyl Zotarolimus Metabolite
Extracted lon Chromatogram (EIC), m/z = 974.54609

225
215
2G5
195
185
175
165
155

[l TG 10 FadLat (SAd), Bp2 rorGnpe2EadimsHIMTE10) o Z0adins Nt 1D 2071w (cspay (), Sk N 2256qs

aa72

39-O-Desmethyl Zotarolimus
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39-O-Desmethyl Zotarolimus Metabolite
Extracted lon Chromatogram (EIC), m/z = 974.54609

RT =46.72 min

-I +TOF Product (574.4); Exp 2, 45,4089 10 45,9118 min fom Sampie 2 (Zotrolimus HLM 1:10) of Zotarolimus_MetUID_22-07-11,wif Maxc, 4081.1 cps.
=T 0184172201 20150700004, 10=5 S4115505 342453300+ 000 (DucSpeay ()
355.20995
4000
3500
409.23393
3000
2500
w
e
%‘ 2000
c
[k
E
1500 946 5360
452 22406
974 54457
1000 B81.32688
441.26035
32010970 617.39580
s00
27165 582302094
65232552
554.236!35 ‘ 759 45013 T91. 48520 014 50266
e -| 5]?3;3'7??8 L. L L L1, il ?45'4913564113 |.: M L[f: . T TR 94 |'53263 i
300 350 400 450 500 550 600 650 700 750 a0o 50 900 950 1000 1050 1100 1150

m/z, Da
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39-O-Desmethyl Zotarolimus Metabolite
Extracted lon Chromatogram (EIC), m/z = 974.54609
RT = 52.28 min

L

Intensity, cps

+TOF Product (974.4); Exp 2, 52.0790 fo 52.5840 s from Sample 7 (Zoteeoliens LM 1:10) of Zoterolenus, MeUID_Z2-07-11.wil
=7 01B41 T 2200 201957 0e-004, 10=-5 5411580534455 3840e-+000 [DucSpeay ()

335.20113

398
850 4
800 4
750 4
700 4
650 4
600 4
5504
500 4
4504
4004
350
3004
250 4
200
150
100 320.10889 |

381.32658
37217953

40923356

45723562

4i1.26ﬂ?2
i 48524959

;582302586

617.39573

Wax. 8982 cos

250 300 350

| , il |
o m fz i hf}ﬂﬂz?ﬂfﬁ?j-%wsa Cweofes [

400 450 500 560 600 650

946.5352
7454430
37557 789 58645
75945023 217.59621 91385885
1 .J.Tlllll.r” i ol i i i
700 750 300 850 900 950 1000 1050
m/z, Da

1100

1150

1200
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Appm of 39-O-Desmethyl Zotarolimus Fragments

Fragment No. Theoretical mass Measured mass

1

O 0 NO U B WN

=
= O

320.11046
383.20536
355.21045
399.25058
409.23493
441.26115
453.22476
485.25097
582.30374
614.32995
974.54609

320.1097
383.20486
355.20995
399.24967
409.23393
441.26085
453.22412
485.25012
582.30294
614.32845
974.54457

Appm
2.4
1.3
1.4
2.3
2.4
0.7
1.4
1.8
1.4
2.4
1.6
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39-0O-Desmethyl Zotarolimus Fragmentation Pattern

OCH,4 Cp3HyNaO,"
Exact Mass: 399.25058

-H2

CH,

Cy3HyNao, "
Exact Mass: 397.23493

CH; OCH;

Cy3HyuNaO,”
Exact Mass: 397.23493

TH; OCH,

)
T,
SN
Cy4HggNNaOg
Exact Mass: 801.47729

~ Cad
CH, OCH,CH;

-CH30H

Cy3HgNNaO,"
Exact Mass: 769.45107

CypHeN,NaOg™
Exact Mass: 741.45616

OH
HC,
N / /n-N
CH, OCH,CH; TH, AW
lQN/
OH
HC,
~ = 0 /NN
CH, OCH,CH; TH, Ny
»

C3gHssNNaOs'
Exact Mass: 645.39864

CH, CH,
| o
o
OH
07NN
N\
Na®
—_— g, 90 e OH
OH ~ OH
HiC, 2 ’//N/N\\
- N
N //,N,N\\ ///N/N\\ CH; CH; \QN/
CH; OCH,CH; CHj N \§ /N CH; T, 1§N/ CgHgN,NaO;"
Cs1HyNsNaO,, N Cy3H,;NsNaO, " Exact Mass: 383.20536

Exact Mass: 974.54609 Exact Mass: 680.32660

CHy CH,
0 0
N
W OH
© -H20
o Yo co2
—_—
. H,C
HC, %
- C3,H,gNNaO, T, oo CagHlNaO;- CH, OCH, CysHygNaOg"
CH; Exact Mass: 614.32995 Hs 5 Exact Mass: 485.25097 Exact Mase 45927171
-CH30H -CH30H CO-H20
CH, CH, CH,
o 0
CH,
N OH
) Co
CH R >
3
/ HC, HC, H,C,
C3 HysNNaOy” CysHyNaOg" CyyHyNaO,"
= Exact Mass: 582.30374 - . Exact Mass: 453.22476 TH, OCH, Exact Mass: 413.26623
= OCH, CH, OCH, ; s
CH, ’
-CH30H
CH, CH,
|
o 0
OH
0N
-CH30H
Na* H\\\
of1 -0
H,C
H,C, C,3Hy,NaO," R

C,4H oNNaO,"

Exact Mass: 320.11046 Exact Mass: 381.24002

CH; OCH, ~
TH; OCH;

C4HyNaOs™
Exact Mass: 427.24550

CH, OCH,

CH, OCH,

TH, OCH;

CH, CH,
Cy5HysNNaO, ™
Exact Mass: 355.21045

CysH3gNaO;”
Exact Mass: 441.26115

-CH30H

CH;

Cy4H3NaO,’
Exact Mass: 409.23493

Cy3H3,NaOy™
Exact Mass: 381.24002
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Structural Confirmation of 39-O-Desmethyl Zotarolimus, m/z = 1004.55666

39-0-
. desme_thyl Comments
Zotarolimus Zotarolimus
Fragments Fragments
320.11046 320.10975 no demethylation Not conclusive
369.22610 355.20999 Demethylation confirms 39-O-desmethyl
397.23493 ND ND ND
409.23493 409.23397 no demethylation 16, or 27-O-desmethyl present
441.26115 441.26089 no demethylation rules out 16, and 27-O-desmethyl
453.22476 453.22439 no demethylation 16, or 27-O-desmethyl present
485.25097 485.25002 no demethylation rules out 16, or 27-O-desmethyl
582.30374 582.30297 no demethylation 16, or 27-O-desmethyl present
614.32995 614.32857 no demethylation rules out 16, and 27-O-desmethyl
659.41429 645.39864 Demethylation (very low) 16, 27, 39-O-desmethyl present
974.54609 974.54457 no demethylation
Characteristic Fragments 355, 44%61314' and No 369 confirms demethylation at C-39

Determinant patterns
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27-0O-Desmethyl Zotarolimus (m/z = 974.54609)

Cs1H;7;NsNaO
Exact Mass: 974.54609

27-0O-desmethyl zotarolimus
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27-O-Desmethyl Zotarolimus Metabolite
Extracted lon Chromatogram (EIC), m/z = 974.54609

225
215
2G5
195
185
175
165
155

[ W TGS A 1Or-Fad o (924 Bp2 frorSnple2@adinusHIMTE 10 o Zadins Nt 1D 207 11vilf cSay (), Sk

N 225q=
aa72

27-0O-Desmethyl Zotarolimus
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27-O-Desmethyl Zotarolimus Metabolite
Extracted lon Chromatogram (EIC), m/z = 974.54609

Rel. Int. (%)

*#TOF Product [374.4) Exp 2, 47.8376 to 48,2088 min from Sample 2 (Zotarclimus HLM 1:10) of Zoterolimus,_Met_ID_2207-11. wiff Max. 85.2 eps.
01841722012015970e-004, t0=-8.84118800344482840e+000 (DuoSpeay (1)

100% 369.22585

5%
0% 568 2RE09

55%

B0%

55040647

§74.54399
408 33GEE

% 307 20227 AT 24307

50% 35532745

40%

5% 45322345

B3.23811

B00.31287
399.27a%6

18% N A31.40658
524 42507 ~~B52 311658

=

285 26585 5§ 36357 O14.52698

105N 2011003
5%

™ “,_-L.lh, il |||||1'¢|..; Lilbly |“L||| u II|| '"'."'| ||I|.]J |I‘ JJ .

J
T
250 00 350 400

N T R R | | T P T e 1 T T

t T T T T T ) s P

0 50 550 &0 650 700 750 800 B850 00 950
miz, Da

T |: 1
1000 1050 1100 150 120
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Appm of 27-O-Desmethyl Zotarolimus Fragments

Fragment No. Theoretical mass Measured mass Appm

1 320.11046 320.11003 1.3
2 307.20324 307.20277 1.5
3 369.2261 369.22585 0.7
4 397.22101 397.21997 2.6
5 427.24550 427.24397 3.6
6 445.25606 445.25538 1.5
7 471.23532 471.23469 13
8 568.28809 568.28699 1.9
9 600.3143 600.31287 2.4
10 974.54609 974.54399 2.2
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27-0O-Desmethyl Zotarolimus Fragmentation Pattern

CHy Ty,

IN— Z
= C N7\ = 4 N N\ .
T TH, OH CH; TH S Ci, OH CHy TH, N N CyoHyN,NaO,* CioH3N,NaO,
CH,; OH Cp,Hy,NaO, " 3 3 SV4 3 c sy V4 20H30N4NaO3
’ Exact Mase: 38523493 Cy3HegNgNaOg” Cs1H7NsNaO,, C3,HoNsNaO," Exact Mass: 397.22101
xact Mass: 385. Exact - 787.46164 Exact Mass: 974.54609 Exact Mass: 694.34225
-H2 -CH30H
CH CH, cn, o,

H,C N
CyoHgoN4NaO; ™ .\ OH
Exact Mass: 755.43542 A -Co2 120
OH
H,C H,C
K HC, 5/
T . - Th, & G, tn //N’N\\N = . Cy5HyNaO," P TH, OH CagtlyNaOs
TH, OH CyHy,Na0, 3 3 CHy (Y = C3;HyNNaO, n M 2staeNaDy CH, OH Co4H3NaOg 3 Exact Mass: 427.24550
Exact Mass: 383.21928 N CHy Exact Mass: 600.31430 s Exact Mass: 471.23532 Exact Mass: 445.25606
Co
-CH30H -CH30H COJ-H20 -CH30H
CH,
CHy CH, CH, CHy CH,
o o s}
H
0 5C ) . CH;
C41HgoN4NaOg N OH
Exact Mass: 727.44051 R
H\ co
o —_—
HC, OH cH, Nt OH
, ’ ne, HC,
pe Cnd /NN + + C,3HyNaO,* - +
~ CypHyNaO,* TH, OH CH, TH, N C3oHl4sNNaOg CayH;,NaOg ~ et oS ;(;25058 ~ CysHypNaO,
CH; OH Exact Mass: 383.21928 \N/ = & Exact Mass: 568.28809 EH; N Exact Mass: 439.20911 CH, OH ixact Mass: 399.. CH; OH Exact Mass: 395.21928
CTH,
-CH30H -co
=
CH, CH,
|
0
o
OH
0N
Na® HW
. oi ©
H,C, . . . H.C
CyoHygNaO . N C14H gNNaOg R CyyHyNaO;"
Exact Mass: 307.20324 CaHs4N,NaOs Exact Mass: 320.11046 = IEIRGDS
CH, T Exact Mass: 645.39864 CH; OH Exact Mass: 367.22437
; CH, OH
Cy3H3yNaOy’

Exact Mass: 413.22985
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Structural Confirmation of 27-O-Desmethyl Zotarolimus, m/z = 1004.55666

27-0-
desmethyl
Zotarolimus Zotarolimus
Fragments Fragments Comments
320.11046 320.11003 no demethylation Not conclusive
369.22610 369.22585 no demethylation Rules out 39-O-desmethyl
397.23493 397.21997 no demethylation Rules out 39-O-desmethyl
409.23493 395.21928 Demethylation confirms 27-O-desmethyl
441.26115 427.24397 Demethylation 16, and 27-O-desmethyl present
453.22476 439.20911 nd n/a
485.25097 471.23469 Demethylation 16, and 27-O-desmethyl present
582.30374 568.28699 Demethylation confirms 27-O-desmethyl
614.32995 600.31287 Demethylation 16, and 27-O-desmethyl present
659.41429 645.39864 nd 27, and 39-O-desmethyl present
974.54609 974.54399 no demethylation

Characteristic Fragments

307, 383, 395,
550, and 568

Determinant patterns

No water loss at C-27 compared to the corresponding 16-
ODM fragments
water loss at C-10 by fragment 568 — 18 = 550
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Desmethyl, Hydroxy Zotarolimus Metabolites, m/z = 990.54101
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Desmethyl, Hydroxy Zotarolimus Metabolites, m/z = 990.54101

[ W TGS FTO-FradLd (S35 Bp6 frorEanple2c@adinns HLIVA 10 o ZHadines Nt 1D 2041wt (M cSoay Q)
208
26565
2565
2465
236 4
2265
215
2G5 A
1965
1865
175
165
1565

#£25

aam | 39-ODM, 11-OH

sas 39-ODM, 25-OH
o ] 39-0DM, Pi
7ot 39-ODM, 23/24-OH j ol

a1

s | 27-ODM, 45-OH
o 16-ODM, 23-OH \w =210

3Gty /
2G4 B

1G4 B

5 10 5 D D P 2 S5

Tine Nin
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16-O-Desmethyl, 23-Hydroxy Zotarolimus, m/z = 990.54101

' HO /N
‘el = = N
= - = OCHj; H; CH; \ N
H,C N~/

Cs;H;,NsNaO ;"
Exact Mass: 990.54101
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Rel, Int. (%)

16-O-Desmethyl, 23-Hydroxy Zotarolimus m/z = 990.54101
Extracted lon Chromatogram (EIC)

+TOF Product (390.5): Exp €, 15.1135 to 19.8035 min from Sample 2 (Zotarclimus HLM 1:10) of Zotarclimus_Met_ID_2207-11.wiff
&=7.01841722012019970-004, t0=-8.841188082444838402+000 (DucSpray )

100%

95% 1

90% 4

35% 4

80% 4

7%

40% 4

35%

0% 4

25%4

20% 1

15% 4

10% 1

27511568

32011002

00

Max. 88.8 cps)
38022565
425220834 25054008
44322077
082 54507
397220680
460.21801
616.30860
42722063 647.37827
41523867 50820783
46124807 56342737
~345.2008435- 22652, | 408 31820
572.34252 T43.43611  TE8.48503
207.45568
i | ‘ Il 20 IJ 555.31482 “ T‘“m? ‘ ‘ l r I B4s53mea. 01254287
l'““-l'ﬂ" L HLLLIL J_.J.' -1 I.l|!l |]u..||.|.1.] I.|.|| T ||| Al o g I.LIJJI.. l_. . - - . §
W 400 450 ] 550 600 k] 7 54 300 850 ] 950 1000 1050 1100 115 1200

miz, Da




16-O-Desmethyl, 23-Hydroxy Zotarolimus Fragmentation Pattern

CH,

OCH,

CH,

Ca3HyeNaOs™
Exact Mass: 415.24550

-H2

CH;

Cy3H3NaOs”
Exact Mass: 413.22985

-CH30H

CH,

\N/

CagHggN,NaOy”
Exact Mass: 817.47220

CyyHgyN,NaOg"
Exact Mass: 799.46164

Cy3HeNgNaO;"
Exact Mass: 771.46672

Exact Mass: 675.40921

CH; T,

Cs;Hy;NsNaO, 3 .
Exact Mass: 990.54101 C3,HyoNsNaO,

Exact Mass: 694.34225

CH; CH, CH;
0
) 0
N
W OH
0 -C02 -H20
OH
CH, —_—
HO H,C HyC
= C3HyyNNaO,° Ho CasMNaOg Ho = OcH Cy4HygNaO,'
CH 3 . . = ~ Exact Mass: 487.23024 = -H3 “247738 7
3 Exact Mass: 616.30922 B, OCH, TH, Exact Mase: 461 25097
-CH30H -CH3OH -CH30H
CH, CHy
0 o
CH,4
N
N
H\ o -H20
CH, Nat OH
H,C
HO Cy,HysNNaO,' HO CyyHygNaO,"

= Exact Mass: 598.29865 = OCH;4 Exact Mass: 443.24041
=, OCH, CH;
TH,
-CO
CH, CH;
|
(9)
O
OH|
O N
Nt WY -H20
oft ©

C4HjgNNaOg™
Exact Mass: 320.11046

HyC
HO

Cy3H3gNaO;'
Exact Mass: 415.24550

T,

CyoHyoN,NaO, "

Exact Mass: 397.22101

CH,

CgH3oN,NaO,"
Exact Mass: 369.22610

CoyHyNaO’
Exact Mass: 443.24041

-H20

CyyH3 NaOy'
Exact Mass: 425.22985

Cy3HyNaO,’
Exact Mass: 397.23493
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Appm of 16-O-Desmethyl, 23-Hydroxy Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 320.11046 320.11003 1.3
2 369.22610 369.22565 1.2
3 397.22101 397.22069 0.8
4 425.22985 425.22934 1.2
5 443.24041 443.23977 1.4
6 461.25097 461.24997 2.2
7 487.23024 487.22968 1.1
8 598.29865 598.29783 1.4
9 616.30922 616.30869 0.9
10 647.37791 647.37687 1.6
11 675.40921 675.40837 1.2
12 817.47220 817.47129 1.1
13 962.54609 962.54507 1.1
14 990.54101 990.54006 1.0
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Characteristic Fragments of 16-O-desmethyl, 23-OH Zotarolimus

(Water Loss)

-H,0 + OH o

C31Hy7NNaO, "

C3,HysNNaO,'
H3 Exact Mass: 616.30922

Exact Mass: 598.29865

CH; OCH

C3Hy3NNaOg "
Exact Mass: 580.28809

CH; OCH,

-H20 -H20 -H20
H,C 1 H,C, H3C/ H3C/
H et + et + ~ +
HOT 2 Ban CyH3gNaO, 0% = Ben, CaaH3NaOs = OcH, CyyH3 NaO; Z W CayH3NaO,
6H3 3 Exact Mass: 461.25097 CH, Exact Mass: 443.24041 CH,4 Exact Mass: 425.22985 CH, Exact Mass: 407.21928
CH,
CH, CH, o
(0] (0]
-H20 -H20 ot
OH » OH —_—
H,C,
H,C
H
3C/ : CysH3,NaOg"
HO oo, NaOy* > LN, TH, OCH;  Exact Mass: 451.20911
=, OCH;  Exact Mass: 487.23024 = OCH;  Exact Mass: 469.21967
CH, CH
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Characteristic Fragments of 39-O-Desmethyl, 23-Hydroxy Zotarolimus
Fragmentation Pattern

CsiHyNsNaO, 3"
Exact Mass: 990.54101

CagH yN,NaO"
Exact Mass: 555.31531
Na+
OCH
H,C 3
4 O OH 7
(0] o~ CH;
Y ///N N

Chemical Formula: C,oH,,NaO5"

Cy4H3;NNaO; " Exact Mass: 355.15159
Exact Mass: 438.22509

Chemical Formula: CgH,,NaO,"
Exact Mass: 327.15668
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Structural Confirmation of 16-O-Desmethyl, 24-Hydroxy Zotarolimus

16-O-desmethyl,
23/24-hydroxy

Zotarolimus Zotarolimus
Fragments Fragments Comments
320.11046 320.11003 no hydroxylation, no desmethylation Rules out OH-pipiredine, 11, 12, and 14-OH
369.22610 369.22586 no hydroxylation, no desmethylation Rules out 47, 48 or 49-OH and 39-O-desmethyl
397.22101 397.22069 no hydroxylation, no desmethylation Rules out 47, 48 or 49-OH and 39-O-desmethyl
409.23493 425.22934 hydroxylation 11,12, 14, 23, 24,45, or 46-OH present/ 16- or 27-O-desmethyl present
427.2455 443.23977 hydroxylation 11, 12, 14, 23, 24,45, or 46-OH present/ 16- or 27-O-desmethyl present
459.27171 461.24997 hydroxylation & demethylation 11, 12, 14, 23, 24,45, or 46-OH present/ 16- or 27-O-desmethyl present
485.25097 487.22968 hydroxylation & demethylation 11, 12, 14, 23, 24,45, or 46-OH present/ 16- or 27-O-desmethyl present
11, 12, 14, 23, 24,45, or 45/46-OH, OH-Piperidine present/ 16- or 27-O-desmethyl

582.30374 598.29783 hydroxylation present

616.30869 11, 12, 14, 23, 24,45, or 45/46-OH, OH-Piperidine present/ 16- or 27-O-desmethyl
614.32995 hydroxylation & demethylation present
659.41429 675.40837 hydroxylation Rules out 11, 12, 14-OH, and OH-piperidine/ Rules out 16-O-desmethyl
815.49294 817.47129 hydroxylation & demethylation 11, 12, 14, 23, 23, 24,45, 46, 47, 48 or 49-OH present/ 16- or 27-O-desmethyl
988.56174 990.54006 hydroxylation & demethylation

Characteristic
Fragments

327, 355,438, 451, 555, 598, 616

451 due to water loss of 469 confirms 27-O-desmethyl zotarolimus (no water loss
would be possible if 27-O-desmethyl presents).
Characteristic fragment for water loss (616 -18 = 598 m/z) of 23 and 24-OH

Determinant patterns

Water Loss

The hydroxylation of 23 and 24-OH located near the conjugated triene
energetically favor the loss of water.
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39-O-Desmethyl, 23/24-Hydroxy Zotarolimus, m/z = 990.54101

OCH, CH;, CH,

+
CsH77NsNaO 5

+
Cs1H7;NsNaO Exact Mass: 990.54101

Exact Mass: 990.54101

39-0O-Desmethyl, 23-Hydroxy Zotarolimus 39-O-Desmethyl, 24-Hydroxy Zotarolimus
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39-O-Desmethyl, 23/24-Hydroxy Zotarolimus, m/z = 990.54101

265 b
255 b
245 b
236 b
225 b
215 1
2G5 1
195 1
185 1
175 1
165 1

155

B

1G5 b
jee=23 b
806 b
7G4 1

5G4 1
4G 1
3G N
2G4 1
1G4 1

B TiCH F1Ch Frad o (805 Bp6 frorEnpe2@adins HIVIE 10 o Zadims Nt 1D 220211Vl (cspay 0) N< 2G5q=
503
5191
39-ODM, 23-OH
D210 231
3031 \2 '
T T T 7 T T T T 7 T T r/k””‘"w?"
5 10 S) 2 = IC 9] 3 a0 45 20 5 ) tS 9]

Qo

#£25

115 1

Tine Nin
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39-0O-Desmethyl, 23/24-Hydroxy Zotarolimus , m/z = 990.54101

-I +TOF Product (980.5) Exp 8, 23.4222 to 24.2808 min fram Sample 2 (Zatarclimus HLM 1:10) of Zotaralimus_Met_ID_2207-11 wiff Max. 241.3 g5
8=7.018441722012019570e-004, t0=-6.6411680634£463840e+000 (DuaSpray ())

100% 35520003

BE% 4
80% 4
5% 4

42522808
0% 4

B62 54459

980.54010

Real. Int. (26)
=
T

457.25526
~~468.21803

5022568

254 39722003

44323077

5% 320.10895 £30.32426

30117608 | 30525700 475 28550

10% 327 19588

503.20808
1318303 501.24506

307 45430
| 4151598
5% ] 337.10852 s | | 85232889 775.48635
9 27511508 40 |+82 20807554 31800, 58020875 745 44068 B30.51675
N | e 1 O A et TN

. L bl ol ||||l|'|||| |||| ] | ||| 11 || L |I | |||‘ " | L | JI|||I I || ubi| ull 1 1 [ PR T
0% ¥ 1 T T T T T T T y T T T T T T T !
280 il 0 400 450 500 5 800 850 ] 750 800 850 200 %50 1000 1050 1100 1150 120
miz, Da

L

“n
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39-0O-Desmethyl, 23-Hydroxy Zotarolimus Fragmentation Pattern

- B —
OCH,
N
IN—
N
N
= . - , ) )
TH CastlsgNaOs SN Co HoNNaO, CaoH3NyNaO5
3 Exact Mass: 415.24550 . siHyNsNaO 5 - H.N.NaO.* Exact Mass: 397.22101
CysHgeN,NaOy Exact Mass: 990.54101 Cy4Hy9NsNaOy
H2 -CH30H Exact Mass: 817.47220

Exact Mass: 694.34225

Cy44HgyN,NaOg"
Exact Mass: 799.46164

-H20
—_—
. OCH,
HyC HC H,C
Ho n=N Ho" g CysHyNaOg " HO'
= - + T 4.CH. = N, = -25t361Na08 = + ~ CyyHyNaOg"
z Cy3H3yNaOs CH; OCH,CHy Ty, N Th, OCH; Exact Mass: 487.23024 S OcHy  CallyNaO, T, OCts s 443
CHs Exact Mass: 413.22085 KN/ ] Exact Mass: 616.30922 ) OCH, T, 3 Exact Mase: 46125097 CH, Exact Mass: 443.24041
-co )
-CH30H ~CH3OH -CH30H -H20
CH,
CH, cH, CH;
o o
) H,C
C 3C N CH;
Cy3HgNNaO,
Exact Mass: 771.46672
xact Mass S
-H20
ocH oft 0
HyC, 3 CHy
HyC N H,C
HO YN b
Ho Ca3H3NaO5" OcHCH; Ty /N W HO C;,H,4sNNaO,” HO C,,HyNaO' C,4HyNaOg"
Exact Mass: 413.22985 TH, ’ I§N, Exact Mass: 598.29865 %H OCH, Exact Mass: 443.24041 = Bcn, Exact Mass: 425.22985
3 CH;
-CO -CO
CH, CH, CH,
|
o
0
OH
0NN
\ .
Nat W H20
oft ©
C4H,gNNaO" H,C Cy3H,NaOs"
Exact Mass: 320.11046
Exact Mass: 675.40921

CysHyyNaO,’
Exact Mass: 397.23493

HO' Exact Mass: 415.24550

134



Appm of 39-O-Desmethyl, 23/24-Hydroxy Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 320.11046 320.10995 1.6
2 355.21045 355.20993 1.5
3 369.22610 369.22568 1.1
4 397.22101 397.22003 2.5
5 425.22985 425.22886 2.3
6 443.24041 443.23977 1.4
7 457.25606 457.25526 1.7
8 469.21967 469.21803 3.5
9 475.26662 475.26559 2.2
10 501.24589 501.24506 1.7
11 598.29865 598.29809 0.9
12 630.32487 630.32426 1.0
13 661.39356 661.39299 0.9
14 757.45107 757.45008 1.3
15 990.54101 990.54010 0.9
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Characteristic Fragments of 39-O-desmethyl, 23-OH Zotarolimus
(Water Loss)

CH,
o
N
W OCHg |\ R
. OH © H
CH; -H,0 OH -CH30H

HO

+ = C;,H, NNaO, "
H CaatloNMaO = Exact Mase: 612.31430 = C3yHysNNaOg
CH3Exact Mass: 630.32487 CH; OCHj4 T Il Exact Mass: 580.28809
CHy CHj
CH, CH, CH,4 CH,4
-0 (6] (6] o
-H20 -H20 -CH30H
HC ), H,C, H,C,
- + puet + +
HO = ocH, C,sHyoNaO, " HO = ocH, CysH3gNaOg = OCH, CysH36NaOs = Ocu, Cp4H;,NaO,
CH, Exact Mass: 475.26662 CH; Exact Mass: 457.25606 CH; Exact Mass: 439.24550 CH, > Exact Mass: 407.21928
CH,
CH, CH, o
o 0
-H20 CH30H OH
OH —_— OH —_—
H,C
/
HC H,C .
B - CysH3,NaOg
—  OCH !
HOY M NaOy" > € NaO, TH, 3 Exact Mass: 45120911
EH3 OCH, Exact Mass: 501.24589 =, OCH; Exact Mass: 483.23532

CH,

Structures of 23-OH was only shown
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Characteristic Fragments of 39-O-desmethyl, 23-OH vs 24-OH Zotarolimus

CH;

CyeHggNaOy”

T, OCH;  Exact Mass: 519.25645

H,C

HO CysHyNaOy

T, OCH;y  Exact Mass: 487.23024

H,C
€y,
HO = Cy3HyNaO0;"
T, Exact Mass: 443.20402
CH,4

e,

Cyot I;nNaOh‘
Exact Mass: 413.19346

HO

Cy5HygNaO,”
Exact Mass: 327.15668

H;,C//

HO

e,

36

Cy3HyNaO,"
Exact Mass: 443.20402

CgH,ygNaO,
Exact Mass: 341

CZGHM!N&OQ‘
OCH;  Exact Mass: 519.25645

NaOg™
ss: 487.23024

CapHyNaOg"
Exact Mass: 413.19346

17233
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Structural Confirmation of 39-O-Desmethyl, 23-Hydroxy Zotarolimus

Zotarolimus

39-0-
desmethyl,
23/24-hydroxy
Zotarolimus

Comments

Fragments Fragments
320.11046 320.10995 no hydroxylation, no desmethylation Rules out OH-pipiredine, 11, 12, and 14-OH
369.22610 355.20993 desmethylation Confirms 39-O-desmethyl
381.24002 397.22003 hydroxylation 11,12, 14, 23, 24,45, or 46-OH present
409.23493 425.22886 hydroxylation 11, 12, 14, 23, 24,45, or 46-OH present
427.2455 443.23977 hydroxylation 11, 12, 14, 23, 24,45, or 46-OH present
475.26559 11, 12, 14, 23, 24, 45, or 45/46-OH present/ Rules out 16- and 27-O-
459.27171 hydroxylation desmethyl
501.24506 11, 12, 14, 23, 24, 45, or 45/46-OH present/ Rules out 16- and 27-O-
485.25097 hydroxylation desmethyl
582.30374 598.29809 hydroxylation 11, 12, 14, 23, 24, 45, or 45/46-OH present/ Rules out 27-O-desmethyl
630.32426 11, 12, 14, 23, 24, 45, or 45/46-OH present/ Rules out 16- and 27-O-
614.32995 hydroxylation desmethyl
659.41429 661.39299 hydroxylation Rules out 11, 12, 14-OH, and OH-piperidine
755.47181 757.45008 hydroxylation, desmethylation 11,12, 14, 23, 24,45, or 45/46-OH present/ 16- 27-. or 39-O-desmethyl
988.56174 990.54010 demethylation

Characteristic Fragments

327.15668 fragments confirms 23-OH

451 due to methanol loss of 501 Rules out 16-O-desmethyl zotarolimus
425 due to methanol loss of 457 Rules out 16-O-desmethyl zotarolimus

Determinant patterns

Additional water loss for 23/24-OH
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39-O-Desmethyl, 24-Hydroxy Zotarolimus, m/z = 990.54101

OCH,CH, CH N
3 -3 3 \§N/

Cs 1H77N5Na013+
Exact Mass: 990.54101
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39-O-Desmethyl, 24-Hydroxy Zotarolimus Metabolites, m/z =

990.54101

[ W TGS FTO-FradLd (S35 Bp6 frorEanple2c@adinns HLIVA 10 o ZHadines Nt 1D 2041wt (M cSoay Q)
208

26565
2565
2465
236 4
2265
215
2G5 A
1965
1865
175
165
1565

e
£

115 1
1G5 1
je =23 1
8 1

7G4

a1 1

5G4 1

4G 1 210 831
3G » 3031 \2 s

39-ODM, 24-OH

2G4 1
1G4 1

Qo
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39-O-Desmethyl, 24-Hydroxy Zotarolimus m/z = 990.54101
Extracted lon Chromatogram (EIC)

-I +TOF Product (390.5) Exp 8, 23.4222 fo 24.2808 min from Samgple 2 (Zotarolimus HLM 1:10) of Zotaealimus_Met_ID_22-07-11.wiff Max. 2413 ¢ps
=7.018417220120139T0e-004, t0=£ 64116806344462840e+000 (DuoSpeay ())

100% 355.20003

#E%
0%

39-0O-Desmethyl, 24-Hydroxy

85% |
30% {
75% |
42522888
0% 4
5% 4
0% 4
BG2 54455

B5% 4

50% 1
080.54010

Rel Int. (%)

453

%4

457 25528
48021803

G0 22568

5% 4 39722003

44323977

15% 32010095 B630.32426
301.1?808\ 305.25700 475 28550

508.20809
10% 32}.19589 |

‘_,413.19(3-03 50124508

33710852 4151508 | | 852 32880 ?75_4533580?-49439
¥ 7511508 ’ 4022 ! 58028875 T45 44088.. 93051675

| 41T.2 07554.3‘1509\‘_ -661.39209 ‘ | 00050354
0% || l Il s ||_ T T -I||||||'| |‘| il ||||“ I |||| 1] J| L ||| | |||l T Jd L 1 JI|||I| || i wll - ‘| [ [P |

250 0 350 400 450 500 550 600 650 700 750 200 850 00 850 1000 1050 1100 150 1200
miz, Da
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39-O-Desmethyl, 24-Hydroxy Zotarolimus Fragmentation Pattern

CyoHgoNNaO,*
Exact Mass: 757.45107
OH

H CyyHy NaO”
CH, s
Exact Mass: 41322985

K

CHgNNaOg'
Exact Mass: 775.46164

HyC, OH
= Cy3Hy N0y L,
H ' HO o
CH, OCH;  Fxact Mass: 413.22985 NN
~\/
N’
OH
OH HyC
Ne: ; CH,
HO” < Z //,N,N\ HO” ™Y 2 - /,/N’N\
By, O T N H i T N
CHy o T, ~/ CH;, : ~\
CyHgoNNaO " N C3HsyN,NaO

Exact Mass: 633.36226 Exact Mass: 661.39356

CH;
CH; | o
o
OH
0NN
W
< —_— o”~o — Na on >
o = OH
117N
\ CHs '/ N=7\
7 N - Ny
0 IN- CH; G
N ¥ = Ny 5 TH, KN/
Cy3HyNaOg CoyHpNNaO,; SN 3 Y CHN,NaO; CigHygNNaO,
ass: 415.24550 . Exact Mass. 990.54101 CoHN N0 Exact Mass: 383.20536 Exact Mass: 355.21045
- -CH30H  Exact Mass: 817.47220 Exact Mass: 680.32660
CH, CH, CHy
o ° o
H,C
Cy3HgNNaOg" OH
Exact Mass: 785.44599 o co2 -H20
OH
OCH, H,,NaO," HC H,C,
Exact Mass: 397.23493 N .
. - = - HO” X C,5H3gNaO,
CH, OCH,CH; Sy = © HOTY CagHygNaO - .+ = OcH 2573808 %6
3 T CHy I,/ TH, OCH; CaalligNNiOg 2 OCH,  pyact Mas so1 24 CastlypNa® TH, °  ExactMass: 457.25606
N Exact Mass: 630.32487 TH, xact Mass: 501.24589 3
-Co
-CH30H -CH30H _CH30H -H20
CHj
CH,
CH; CH; CH, CH,
o

o o o
CH,
N
24-0H OH
W
e o -H20
—
CHy oH
H,C HC, H,C
Ho 3 HygNNaO, ' o Cy5HyNaO," - CysHyNaOg o CyyHyNaOy'
= Exact Mass: 598.29865 = . Exact Mass: 469.21967 =, OcH,  [FactMass:457.25606 = OcH,  Exact Mass: 42522985
Tu, OCH; B, OCHs CH; TH, 3
3 3
CH, co -co
o
CH, CH, CH,
I (o]
O
OH|
0N o
\ 3 -]
Na© HW M H20
ofi ©
. HO +
CiqH gNNaOg ocn H:Cy Cy3HyNaOy' ) Cy3H3NaO,
. s d
Exact Mass: 320.11046 TH, 3

Cy4H3NaOg”

Exact Mass: 397.23493
Exact Mass: 443.24041

Ho Exact Mass: 415.24550 o

OCH
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Characteristic Fragments of 39-O-desmethyl, 24-OH Zotarolimus

CHj
.0
-
H;C 1
7 CgH,gNa0,”

Exact Mass: 341.17233

CH,

CagHygNaOy”

CysH3gNaOg”
Exact Mass: 487.23024

H,C
;C //
Cy,HyNaOg"

HO e, Exact Mass: 413.19346

CH,
¢]
OH
e
H,C /7
wo? 1

CH;
(o)
OH
H,C
/ CyHyNaO;'
y Exact Mass: 417.18837

H,C /
/ CyHyoNaOg"
0”7 Exact Mass: 401.19346
CH;
) CH;
.0
—_—
H,;C
3 //
Catlaoals CyoHyNaO,”
0% Exact Mass: 373.19855 P 19H50Na0y

o) Exact Mass: 345.20363

CyHyNaO, "

CH, Exact Mass: 369.20363 O/ Exact Mass: 327.19307
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Appm of 39-O-Desmethyl, 24-Hydroxy Zotarolimus

Theoretical mass Measured mass Appm

320.11046 320.10999 1.5
355.21045 355.21005 1.1
369.22610 369.22577 0.9
397.22101 397.22069 0.8
425.22985 425.22899 2.0
443.24041 443.23993 11
457.25606 457.25544 1.4
469.21967 469.21838 2.7
475.26662 475.26577 1.8
501.24589 501.24520 1.4
598.29865 598.29811 0.9
630.32487 630.32469 0.3
661.39356 661.39303 0.8
757.45107 757.45044 0.8
990.54101 990.54036 0.7
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Characteristic Fragments of 39-O-desmethyl, 24-OH Zotarolimus
(Water Loss)

o}
-H,0 + OH -CH30H

C3,H,7NNaOy"
Exact Mass: 612.31430

C3,H,oNNaO,,"
CH3 Exact Mass: 630.32487

T

= C4;H,3NNaOg"
6H3 OCH; Exact Mass: 580.28809

CH; OCH

-H20 -H20 -CH30H
e e
HCy, H,C H,C,
HO pet HO” = + pet + ~
= OCH, Cy5HyNaO,™ = OCH, CastlNaOg = OCH; C25H3§Nao5 = OCH,
CH, Exact Mass: 475.26662 CHj Exact Mass: 457.25606 CH; Exact Mass: 439.24550 CH, Exact Mass: 407.21928
CH,
CH, CH; o
o 0
20 -CH30H OH
OH > OH —_—
H,C
3/
HyC H,C
i pet CysH;,NaOg"
HO CyHgNaOg* o HA NGO T, OCH3  Bxact Mass: 451.20911
- 267736 7
T, OCH;  Exact Mass: 501.24589 Cir. OCHs  Exact Mass: 483.23532
3
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Structural Confirmation of 39-O-Desmethyl, 24-Hydroxy Zotarolimus

Zotarolimus

39-0-
desmethyl,
23/24-hydroxy
Zotarolimus

Fragments Fragments Comments
320.11046 320.10999 no hydroxylation, no desmethylation Rules out OH-pipiredine, 11, 12, and 14-OH
369.22610 355.21005 desmethylation Confirms 39-O-desmethyl
381.24002 397.22045 hydroxylation 11,12, 14, 23, 24,45, or 46-OH present
409.23493 425.22899 hydroxylation 11, 12, 14, 23, 24,45, or 46-OH present
427.2455 443.23993 hydroxylation 11, 12, 14, 23, 24,45, or 46-OH present
47526577 11, 12, 14, 23, 24, 45, or 45/46-OH present/ Rules out 16- and 27-O-
459.27171 hydroxylation desmethyl
501.24520 11, 12, 14, 23, 24, 45, or 45/46-OH present/ Rules out 16- and 27-O-
485.25097 hydroxylation desmethyl
582.30374 598.29811 hydroxylation 11,12, 14, 23, 24, 45, or 45/46-OH present/ Rules out 27-O-desmethyl
630.32469 11, 12, 14, 23, 24, 45, or 45/46-OH present/ Rules out 16- and 27-O-
614.32995 hydroxylation desmethyl
659.41429 661.39303 hydroxylation Rules out 11, 12, 14-OH, and OH-piperidine
755.47181 757.45044 hydroxylation, desmethylation 11, 12, 14, 23, 24,45, or 45/46-OH present/ 16- 27-. or 39-O-desmethyl
988.56174 990.54036 demethylation

Characteristic Fragments

327.19307/ 345.20363/ 401.19346/
417.18837

451 due to methanol loss of 501 Rules out 16-O-desmethyl zotarolimus
425 due to methanol loss of 457 Rules out 16-O-desmethyl zotarolimus

Determinant patterns

Additional water loss for 23/24-OH
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39-O-Desmethyl, 25-Hydroxy Zotarolimus, m/z = 990.54101

OH
H,C, s
o N — / - ///N - N\
/ HO¥ = OCH,CH; CH; N
\\ ,l H3C KN/

Cs 1H77NsNaOl3Jr
Exact Mass: 990.54101

39-O-desmethyl, 25-hydroxy zotarolimus
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39-O-Desmethyl, 25-Hydroxy Zotarolimus Metabolites, m/z = 990.54101

[ W TGS FTO-FradLd (S35 Bp6 frorEanple2c@adinns HLIVA 10 o ZHadines Nt 1D 2041wt (M cSoay Q)
208

26565
2565
2465
236 4
2265
215
2G5 A
1965
1865
175
165
1565

Bes |
#Hs
115 1
165 1
QG b
80 1 39-ODM, 25-OH

7G4

a1 1

5G4 1

4G 1 210 831
3G N 331 - '

2G4 1

1 b, 4

1G4

Qo
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39-O-Desmethyl, 25-Hydroxy Zotarolimus m/z = 990.54101
Extracted lon Chromatogram (EIC)

1

Rel. Int. (26)

+TOF Product (990.5) Exp @, 23.4222 to 24.2808 min fram Sample 2 (Zok
#=7.01841722012019970e-004, t0=-8 64118308344462540e+000 (DuaSpeay (})

100% 355.20093

425 22886

£0% ]
£
50%
4% 4

4%

457.25626
6022552

25% 4 307.22003

443.23877

15% 32010895

301.17608.. 36523700
0% 32F 10580 |

/41 31 3

337.10852 181538
1 27511508 : E%ZWT{Z
J!l || L in uil ||_ L ‘n il il || |||||‘| | |1| | n IHI L I||I|

48021803

475 26558

501.24509

||
41T.29TD?554.31B-09L‘_
1 T Y

rolimus HLM 1:10) of Zotarolimus_Met_ID_22-07-11 wiff

B30.32426
508.20200

207.45489

65222680 775.49635

~580.20875 ‘ 74544088~
588130200 |
L JI|||I|I|| ul], ul
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800.50354
Ly i i
T

00054010

Il L
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39-O-Desmethyl, 25

-Hydroxy Zotarolimus Fragmentation Pattern

23H3gNaOs”
Exact Mass: 415.24550

-H2

Cp3H3uNaOg™
Exact Mass: 413.22985

CH;

CagHgeNNaO, "
Exact Mass: 833.46712

Cy3HeNNaOy
Exact Mass: 801.44090

OH
HyC
/NN
= \
CH, OCH T A
HO 3 3 CH,
. l*N/
OH
-CO
CH,
H,C
CpHeN,NaOg"

Exact Mass: 773.44599

Na+
BC oH
> 7y N
2 CasHyyNaOs' Ho~ 2 OCHCH: Ty, Ny
HO™™ 2, OCH:  Bxact Mass: 41322985 CH, o sy
€ oH
. OH .
e, HC
/
1y N Yrn-N
N— N
H, 7 Ny HO SN
HO: 3213 TH, /N >~V

X
) CyHyNNa0, " N
Exact Mass: 649.35717

Hé C3HgyN,NaO,;"
Exact Mass: 677.38847

CHy CH,
o
o
OH
0NN
Ny
0 e + Na'
Ll Ne on  — oH
ou = OH
14y N Y1y =N
Yy =N ///N/N = N A F S
N7 ¥ = Ny CH; T, KN/ CH, CHy S
-H3 CH. LN
CS!HWNSN(‘OI]‘\%N/ ’ = C19HpgN,NaO;' Cy5H,gN;NaO,
Exact Mass: 990.54101 CyyHNgNaO,' Exact Mass: 383.20536 Exact Mass: 355.21045
Exact Mass: 680.32660
CHy CH, CHy CH,
0 o o o
N
S OH
0 -co2 -H20
cn, oft —_—
4
H,C
. H,C HC, 3
C;pHyNNaO, o
= Exact Mass: 630.32487 20, z Cy5HygNaOg"
HO H, OCH; | - CagtlysNaOg HO OCH, CasHiygNaO;® TH ® Exact Mass: 457.25606
HOr 3 Exact Mass: 501.24589 CH,4 Exact Mass: 475.26662 3 -
-CH30H ~CH3OH -CH30H -H20
CH, CH, CH, CH,
[ o o o
N OH
W
n o -H20
i
CH, o
’ H,C .
HC, Cy5HyNaO;' i€ H;C,

CysHygNaO,"
Exact Mass: 457.25606

C3,HysNNaO, " Exact Mass: 469.21967

> Exact Mass: 598.29865 z W Ho” =
HO™ Gy, OCH, HO™ T, O CHs
-CO
CH; CH;,
o o
OH
o7 N CH
\} -3 -]
e 5 H20
oft Yo
+ > H,C . :
Cy4H sNNaOg W E G, ) 3 CpyHygNaO;
Exact Mass: 320.11046 CH, CyyHygNaOg Exact Mass: 429.26115

Exact Mass: 443.24041 =
HO' TH,

CyyHyyNaOg"
Exact Mass: 425.22985

G Cy3H3NaO,’

Exact Mass: 397.23493

7/

HO OCH,
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Appm of 39-O-Desmethyl, 25-Hydroxy Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 320.11046 320.11003 1.3
2 355.21045 355.21022 0.6
3 369.22610 369.22568 1.1
4 383.20536 383.20489 1.2
5 425.22985 425.22933 1.2
6 443.24041 443.24006 0.8
7 457.25606 457.25584 0.5
8 469.21967 469.21919 1.0
9 475.26662 475.26630 0.7
10 501.24589 501.24554 0.7
11 598.29865 598.29833 0.5
12 630.32487 630.32444 0.7
13 661.39356 661.39288 1.0
14 757.45107 757.45044 0.8
15 990.54101 990.54027 0.7
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Characteristic Fragments of 39-O-desmethyl, 25-OH Zotarolimus

(Water Loss)

CH, CH,

W

Cy7H73NsNaO "
Exact Mass: 890.52496

0F =
H,C

Chemical Formula: C,3Hy,NaO'
Exact Mass: 429.22476

OH O OH
HC, 2
P =
. a ”/N/N\ —> OCH,CH; CHj \\
HO®"=  OcH,CH; CH, \\/N N/
Chemical Formula: C;,Hy,N,NaOs"

C5HpNgNaO 5 Exact Mass: 457.24214
Exact Mass: 990.54101

CysHysNNaO;*
Exact Mass: 528.29317

Chemical Formula: C,,H;,NaO,"
Exact Mass: 383.21928

0= =
H,C

Chemical Formula: C;H,(NaO;"
Exact Mass: 301.17742

17y =N
NN T

/,,N/N\\

\N/

Chemical Formula: C;gH,N,NaO;"
Exact Mass: 383.20536

-

N




Structural Confirmation of 39-O-Desmethyl, 25-Hydroxy Zotarolimus

39-0-
desmethyl,
25-hydroxy
Zotarolimus Zotarolimus
Fragments Fragments Comments
320.11046 320.11003 no hydroxylation, no desmethylation Rules out OH-pipiredine, 11, 12, and 14-OH
369.22610 355.21022 desmethylation Confirms 39-O-desmethyl/ Rules out 47-, 48-, and 49-OH
NA 383.21883 NA Rules out 16-O-desmethyl
409.23493 425.22933 hydroxylation 11,12, 14, 23, 24, 45, or 46-OH present
427.2455 443.24006 hydroxylation 11, 12, 14, 23, 24, 45, or 46-OH present/ Rules out 27-O-desmethyl
459.27171 475.26630 hydroxylation 11, 12, 14, 23, 24,45, or 45/46-OH present/ Rules out 16- or 27-O-desmethyl
485.25097 501.24554 hydroxylation 11,12, 14, 23, 24,45, or 45/46-OH present/ Rules out 16- or 27-O-desmethyl
582.30374 598.29833 hydroxylation 11, 12, 14, 23, 24, 45, or 46-OH present/ 16- or 27-O-desmethyl
614.32995 630.32444 hydroxylation 11, 12, 14, 23, 24, 45, or 46-OH present/ 16- or 27-O-desmethyl
659.41429 661.39288 hydroxylation Rules out 11, 12, 14-OH, and OH-piperidine
755.47181 757.45044 hydroxylation, desmethylation 11,12, 14, 23, 24,45, or 45/46-OH present/ 16- 27-. or 39-O-desmethyl
988.56174 990.54027 demethylation
301.17742
iig:;;i?g Characteristic Fragments: 301, 383, 429, and 528
Characteristic Fragments 528.29317

Determinant patterns

water loss instead of methanol loss
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39-O-Desmethyl, 11-Hydroxy Zotarolimus, m/z = 990.54101

+
Cs1H77NsNaO, 5
Exact Mass: 990.54101
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39-O-Desmethyl, 11-Hydroxy Zotarolimus Metabolites,

m/z = 990.54101

[ W TGS FTO-FradLd (S35 Bp6 frorEanple2c@adinns HLIVA 10 o ZHadines Nt 1D 2041wt (M cSoay Q)
208

26565
2565
2465
236 4
2265
215
2G5 A
1965
1865
175
165
1565

B

e | 39-ODM, 11-OH 191

#£25
e =5 T
1G5 T
js e-<8 b
84 b
7Gx B

5G4 1

4G 1 210 831
3G » 3031 \2 s

2G4 1

1G4 1

Qo
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39-O-Desmethyl, 11-Hydroxy Zotarolimus
Extracted lon Chromatogram (EIC)

-I +TOF Product (990.5) Exp 8, 23.4222 to 24.2808 min from Sample 2 (Zotarolimus HLM 1:10) of Zodaralimus_Met_ID_22-07-11 wiff Max. 241.3 cgs
#=7.018417220120199T0e-004, t0=-£.6411680634446:3840+000 (DuaSpeay ()
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301.17608, 478 28550
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Appm of 39-O-Desmethyl, 11-Hydroxy Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 336.10537 336.10479 1.7
2 355.21045 355.20958 2.4
3 369.24002 369.2393 1.9
4 383.20536 383.20488 1.3
5 401.26623 401.26583 1.0
6 425.22985 425.22901 2.0
7 443.24041 443.2399 1.2
8 469.21967 469.21905 1.3
9 501.24589 501.24539 1.0
10 733.45107 733.45009 1.3
11 761.44599 761.44409 2.5
12 789.47729 789.47650 1.0
13 807.48785 807.48665 1.5
14 990.54101 990.54001 1.0
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39-O-Desmethyl, 11-Hydroxy Zotarolimus Fragmentation Pattern

Na*
I A O —_— — oH
oH 170 N
HC, ot HiC '\ NN
9 > N Z
> o NN N NN CH; T, \%N/ CH; CH; LV
P ‘ TH, OcH,CH; TH, N TH, OCH,CH, CTH, \\\N CH, T, <y CypHyN,NaO;' CgHagN,NaO,
CH; OCH;  — CyHyNaOs ) CoHgN N0, SN CHpNsNa0,,™ SN T CyHNGNaO N Exact Mass: 383.20536 Exact Mass: 355.21045
Exact Mass: 415.24550 o Moo ago27 Exact Mass: 990.54101 Exact Mass: 69632151
H2 -CH30H
Ho

CH; OCH; C,3HyNaO;"

Exact Mass: 413.22985

Cy3HyyNaOg”

CH; OCH;  Eyact Mass: 413.22985

C,,H;,NaO;™
Exact Mass: 369.24002

TH; OCH,

C43HgyN,NaOy"

Exact Mass: 803.45655

CyHgNNaO,™
Exact Mass: 757.45107

oH
HC,

= /s N
TH, OCH,CH; TH, N7

l% /

N

. oH
HC,

~ = 0
CH, OCH,CH; TH,

C3gHssNNaOs'
Exact Mass: 645.39864

CH,
0
N
WY
0
CH, O
7
ne,

3 C3pHyNNaO '
3 Exact Mass: 630.32487

-CH30H
HO

Z

W

ofi ~©

CH, Na*

C;H sNNaOy™
Exact Mass: 598.29865

W
of

Na"
0]

C,,H;QNNaO,"
Exact Mass: 336.10537

TH; OCH,

CH, OCH,

CH,
O
OH
o2 -H20
CyeHgNaOg™ CH, OCH, Cy5HyNaO;"

Exact Mass: 501.24589

C,5Hy NaO;"
Exact Mass: 469.21967

OCH,

CyHyNaOg

Exact Mass: 443.24041

Exact Mass: 475.26662

CO/-H20
CH,
OH
-CO
—_—
H,C, H,C
CpyHyNaO;"
Th, OcH, FxactMass: 42926115
-CH30H
CH,
OH
-CH30H
; HyC
G CyoHyNaO," R

Exact Mass: 397.23493

CTH; OCH,

CH, OCH,

CTH, OCH,

CH; OCH,

CysHygNaO"
Exact Mass: 457.25606

+—CH3OH

CH,

Cy4H3yNaO5"
Exact Mass: 425.22985

Cy3H3,NaO,"
Exact Mass: 395.21928
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39-O-Desmethyl, 11-Hydroxy Zotarolimus Characteristic Fragmentation

Pattern

CH3
7

N

CypHgNyNaO;”
Exact Mass: 733.45107

CyiHeN,NaOg"
HO Exact Mass: 761.44599

-
CHs OH
7 N o)
v, N \\N
< ~ Y IN“TN l*N/
CH; OMe CHj CHj, l§N,
CgH,NgNaO, ;"
C.H..N,NaO." 514775 13
43Heg 4NV Exact Mass: 990.54101
Exact Mass: 807.48785
water loss o

HO

OH

N

‘s, N
= "IN~ N
= = \ N
CH; OMe CH; TH, gN/ §N/ CH; OCH;
Chemical Formula: Cp3H;gNaO, "
+ 231138 4
C43H68N4Na09 Exact Mass: 401.26623

Cy3HggNyNaOg”

Exact Mass: 807.48785 Exact Mass: 789.47729

N

. w///N _ N\\
CHs CHy l N,N
CpgH3oNsNaOg™

Exact Mass: 596.26908
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Structural Confirmation of 39-O-Desmethyl, 11-Hydroxy Zotarolimus

39-O-
desmethyl, 11-
hydroxy-

Zotarolimus Zotarolimus

Fragments Fragments Comments
320.11046 336.10479 hydroxylation 11, 12, 14, or piperidine-OH present

NA 369.2393 Specific fragment confirms 11-OH
397.22101 383.20488 desmethylation confirms 39-O-desmethyl/ Rules out 47, 48, and 49-OH
409.23493 425.22901 hydroxylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ 16- or 27-O-desmethyl present
427.2455 443.2399 hydroxylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ 16- or 27-O-desmethyl present
453.22476 469.21905 hydroxylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ 16- or 27-O-desmethyl present
485.25097 501.24539 hydroxylation 11,12, 14, 23, 24, 25, 45, or 46-OH present/ Rules out 16- or 27-O-desmethyl
614.32995 630.32444 hydroxylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ Rules out 16- or 27-O-desmethyl
659.41429 645.39787 desmethylation Rules out 23, 24, 25, 45, 46, 47, 487, 49-OH/ 27- or 39-ODM present
988.56174 990.54001 hydroxylation, desmethylation
Characteristic Fragments 369/ 383/ 401/ 596/ 733/ 761/ 789
Determinant patterns
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16-O-Desmethyl, Hydroxy-Piperidine Zotarolimus (l), m/z = 990.54101

OCH
-~ N ///N/N\\
= OCH, CH; CH; \\ N
H3C \N/

Cs 1H771\151\L5‘Ol3+
Exact Mass: 990.54101

¥ Only one of five possible hydroxyl group in piperidine ring is shown. 161



16-O-Desmethyl, Hydroxy-Piperidine Zotarolimus (I) Metabolites,
m/z = 990.54101

[ W TGS FTO-FradLd (S35 Bp6 frorEanple2c@adinns HLIVA 10 o ZHadines Nt 1D 2041wt (M cSoay Q) Nax 265q=
208
26565
2565
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#£25

o ] 16-ODM, Pip (1)-OH

a1 1

5G4 1

4G 1 210 831
3G N $31\218

2G4 1

Tine Nin

1 b, 4
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16-O-Desmethyl, Hydroxy-Piperidine Zotarolimus (|
Extracted lon Chromatogram (EIC)

-I +TOF Product (990.5) Exp 8, 23.4222 fo 24.2808 min from Sample 2 (Zotarolimus HLM 1:10) of Zotamolimus_Met_ID_22-07-11.wiff Max. 241.3 cps
5=7.01841722012019970e-004, t0=-£ £4118808344463840e+000 (DuoSpray ()
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16-O-Desmethyl, Hydroxy-Piperidine Zotarolimus (!
Fragmentation Pattern

S, OCHy Zu OCH; Cy3HyNaO,"
° 3 Exact Mass: 399.25058
Cy,HyNaO;' CyyHggNNaOg’"
Exact Mass: 369.24002 o -H20 Exact Mass: 801.47729
CH,

CyHeN,NaO,

e Cy3H,,NaO, Exact Mass: 78346672
e Exact Mass: 381.24002

~ OCH,

= OCH; G,
Th, L
TH, OCH,CH; Ty NN

s
: »
O

Cy3HgaNyNaOg™
Exact Mass: 755.47181

OCH, Cy3HyNaO, "
Exact Mass: 397.23493

CHy

CyzHgNNaO; "
Exact Mass: 773.48237

c .
ZEHX(»N"IOZ
Exact Mass: 355.26075

OCH,4

ann
ol
a

Yty N
In-
N \\N

~n/

N

=~
C35H52N4N30<’
Exact Mass: 631.38299

<
Cy;Hy N NaOy'
Exact Mass: 659.41429

CsyH;NgNaO 3
Exact Mass: 990.5

C34HggN5NaOy"

CyoHyN,NaO;"
Exact Mass: 397.22101

Exact Mass: 710.33716

CH, CHy CH,
o o 0
OH
o2 -H20
e
H;C HC, HC,
3
. e C,yH3NaOg"
CysHyNaO; ER €, HNaO.* 24H3qNaOs
= o = 3 247738 6 a0 ass: 5
Zi, O Exact Mass: 47123532 CH, Exact Mass: 44525606 Exact Mass: 427.24550
3 Mass: 445.25
-CH30H ~CH30H ~CH30H -H20
CH, CH, CH, CH,
o oH o o o
CH,
N OH
W
H o -H20
on, oit
’ H,C A€, HC,
. . 20 .
C3HysNNaOy CysHyNaOg* Ca4H3gNaOs CyyHyyNaO,
H .. Exact Mass: 598.29865 T W ExactMass: 45322476 2, ocH Exact Mass: 42724550 = Bcu,  Exact Mass: 409.23493
G, OCH: Zn, O 3 CH,
CH,4 -co -co
o
cH, CH, CH,
! o OH
0
OH]
R cH
\ s -H20
Na© oW )
o " ©
. . C HyC, . B
C4HNNaO; | Gy Cy3HigNaO, " 1 Cy3H3yNaOy
Exact Mass: 336.10537 CH, d

CagHyNaOs”

Exact Mass: 427.24550

Exact Mass: 39925058 Exact Mass: 38124002
= OcH,
CH,

=S

CiatsNNaO,”
Exact Mass: 369.22610
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Appm of 16-O-Desmethyl, Hydroxy-piperidine Zotarolimus (I)

Theoretical mass Measured mass Appm

336.10537 336.10439 2.9
355.26075 355.25973 2.9
381.24002 381.23887 3.0
397.23493 397.23448 11
409.23493 409.23415 1.9
427.24550 427.24506 1.0
453.22476 453.22423 1.2
471.23532 471.23403 2.7
598.29865 598.29813 0.9
616.30922 616.30817 1.7
631.38299 631.38206 1.5
990.54101 990.54006 1.0
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Structural Confirmation of 16-O-Desmethyl, Hydroxy-Piperidine
Zotarolimus (I)

16-O-
desmethyl,
hydroxy-
piperidine
Zotarolimus Zotarolimus
Fragments Fragments Comments
320.11046 336.10439 hydroxylation 11, 12, 14, or piperidine-OH present
381.24002 381.23887 no hydroxylation, no desmethylation 11,12, 14, 23, 24, 25, 45, or 46-OH present/ confirms 16-O-desmethyl
397.23493 397.23448 no hydroxylation, no desmethylation Rules out 47, 48, and 49-OH/ Rules out 39-O-desmethyl
409.23493 409.23415 no hydroxylation, no desmethylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ confirms 16-O-desmethyl
441.26115 427.24506 demethylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ 16- or 27-O-desmethyl present
453.22476 453.22423 no hydroxylation, no desmethylation 11, 12, 14, 23, 24,45, or 46-OH present/ confirms 16-O-desmethyl
485.25097 471.23403 hydroxylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ 16- or 27-O-desmethyl present
582.30374 598.29813 hydroxylation 11,12, 14, 23, 24, 45, 46, or Piperidine-OH present/ confirms 16-O-desmethyl
614.32995 616.30817 hydroxylation, desmethylation 11, 12, 14, 23, 24,45, 46, or Piperidine-OH present/16- or 27-O-desmethyl
659.41429 ND hydroxylation
631.38299 631.38206 no hydroxylation, no desmethylation 23, 24, 25, 45, 46, 47, 48 , or 49-OH present/ Rules out 39-O-desmethyl
988.56174 990.54027 demethylation

Characteristic Fragments

336

Determinant patterns

water loss instead of methanol loss at position C16
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27-0O-Desmethyl, 45/46-Hydroxy Zotarolimus (I), m/z = 990.54101

CsH,;NsNaO 3" CsH,sNsNaO,;"
Exact Mass: 990.54101 Exact Mass: 988.52536
27-0O-desmethyl, 45-hydroxy sirolimus 27-O-desmethyl, 46-hydroxy sirolimus
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27-O-Desmethyl, 45/46-Hydroxy Zotarolimus Metabolites,

m/z = 990.54101

[ W TGS FTO-FradLd (S35 Bp6 frorEanple2c@adinns HLIVA 10 o ZHadines Nt 1D 2041wt (M cSoay Q)
208

26565
2565
2465
236 4
2265
215
2G5 A
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175
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1565

e
£
115 T

1665
27-ODM, 45/46-OH

806 b

7G4 1

a1 1

5G4 1

4G 1 210 831
3G » 3031 \2 s

2G4 1

1G4 1

Qo
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27-0O-Desmethyl, 45/46-Hydroxy Zotarolimus
Extracted lon Chromatogram (EIC)

L

Rel, Nt (%)
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Appm of 16-O-Desmethyl, 45/46-Hydroxy Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 320.11046 320.1098 2.1
2 355.26075 355.25998 2.2
3 369.2261 369.22538 2.0
4 397.22101 397.22005 2.4
5 411.21420 411.21375 1.1
6 429.22476 429.22406 1.6
7 443.24041 443.2396 1.8
8 455.20402 455.20289 2.5
9 461.25097 461.24999 2.1
10 598.29865 598.29769 1.6
11 616.30922 616.30779 2.3
12 631.38299 631.38255 0.7
13 990.54101 990.53986 1.2
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27-O-Desmethyl, 45-Hydroxy Zotarolimus Metabolites Fragmentation
Pattern

—_—
OCH;
Y N
~ : TH, TNy
S, O CyHyNaOs™ : . \§N1 CagHyN,NaO;" C ot NNaO, "
Vak! Exact Mass: 401.22985 HO . CsHyNsNaO, 5 CyyHyNgNaO," Exact Mass: 397.22101
HO' C 4 HgN,NaO, Exact Mass: 990.54101
CH -H20 Exact Mass: 817.47220

Exact Mass: 369.22610
Exact Mass: 694.34225

o
. N
CysHgNNaOg W OH
He, CpyHypNaO, Exact Mass: 785.44599 o o2 20
Exact Mass: 383.21928 CH. OH >
~ OCH, ’
R € e HC, HC,
) 7
(;/ 2 ,N,N\\ ~ C3HyyNNaO, " P4 CyqHygNaO'
H N Ti, OH  ExactMass: 61630922 CysH;NaOg ER C,HygNaO,' Z OH RO
<\ 2 S OH . 2 TH o CH, Exact Mass: 44324041
N Ho” CH, Exact Mass: 487.23024 ] Exact Mass: 461.25097 o'
CO Ho” S HO'
Y cH, -CH30H ~CH30] -CH30H -H20
CH,
CH, CHy CHy CH,
) 3
o o o o
e CH
CyoHeoNNaO," 3 on
Exact Mass: 757.45107 ) o
HyC, . o _
¢/ He OCH, cn, N oft
. HyC, HyC,
Y HyC 5 5,
Z. OH CyyHyNaO5" 1y N P R . +
CH, Exact Mase «;9214,0 - Ny CyHyNNaOy Cy4HypNaO," Cyyll3NaO;g CyyHy;NaOg"
xact Mass: .2142¢ N = " ass: N o =
HO” ’ KN/ Exact Mass: 584.28300 S W ExactMass: 455.20402 Zq, O Exact Mass: 443.24041 Exact Mass: 41121420
CH, 2
W o’
CH, -co -co
CHy
o
oH CHy CHy CH,
HyC { o o
CpHNNaOg" OH]|
Exact Mass: 775.46164 0NN
- W CH, -H20
Na® EN 5
X oi1 ©
€\ 4H NNaOg .. HiC Cy3HygNaO5'
Exact Mass: 320.11046

Cy3HyyNaOg"

H Exact Mass: 429.22476

Exact Mass: 415.24550

=,
CyHgyN,NaOg"
Exact Mass: 66139356
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Structural Confirmation of 16-O-Desmethyl, 45/46-Hydroxy

Zotarolimus

Zotarolimus

16-O-
desmethyl,
45/46-hydroxy-
Zotarolimus

Fragments Fragments Comments
320.11046 320.1098 no hydroxylation, no desmethylation Rules out 11, 12, 14, or piperidine-OH
369.2261 369.22538 no hydroxylation, no desmethylation Rules out 47, 48, or 49-OH/ Rules out 39-O-desmethyl
397.22101 397.22005 no hydroxylation, no desmethylation Rules out 47, 48, or 49-OH/ Rules out 39-O-desmethyl
409.23493 411.21375 hydroxylation, desmethylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ confirms 27-O-desmethyl
427.2455 429.22406 hydroxylation, desmethylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ confirms 27-O-desmethyl
413.26623 415.24499 hydroxylation, desmethylation (low intensity) 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ 16- or 27-O-desmethyl present
485.25097 487.25023 hydroxylation, desmethylation (low intensity) 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ 16- or 27-O-desmethyl present
11, 12, 14, 23, 24, 25, 45, 46, or Piperidine-OH present/ confirms 27-O-desmethyl
582.30374 584.30336 hydroxylation, desmethylation present
453.22476 455.20289 hydroxylation, desmethylation 11, 12, 14, 23, 24, 25, 45, or 46-OH present/ confirms 27-O-desmethyl
11, 12, 14, 23, 24, 25, 45, 46, or Piperidine-OH present/ 16- or 27-O-desmethyl
459.27171 461.24999 hydroxylation, desmethylation present
11, 12, 14, 23, 24, 25, 45, 46, or Piperidine-OH present/ 16- or 27-O-desmethyl
614.32995 616.30779 hydroxylation, desmethylation present
659.41429 661.3935 hydroxylation, desmethylation 23, 24, 25, 45, 46, 47, 48, or 49-OH present/ 27- or 39-O-desmethyl present
988.56174 990.53986 hydroxylation, desmethylation

Characteristic Fragments 351, 397
Methanol loss
383- 32 = 351
Determinant patterns 429- 32 = 397
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Didesmethyl Zotarolimus Metabolites, (m/z = 960.53044)
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Didesmethyl Zotarolimus metabolites

CH, OMe CHj CH =\

16,39-O-didesmethyl zotarolimus
CsoH7sNsNaO
Exact Mass: 960.53044

CHs OMe
/
- = N /
CH, OMe CHj, CH, \:N. ~NF /IN—N
1 - -
CHg1 OH j CH; CHy x\N‘N
Cs;HzgNsNaO )
Exact Mass: 988.56174 16, 27-O-didesmethyl zotarolimus
CsoHz3NsNaO,,"

Exact Mass: 958.51479

27, 39-O-didesmethyl zotarolimus

CsHysNsNaO, " 1 74

Exact Mass: 960.53044



16, 39-O-Didesmethyl Zotarolimus Metabolites
Extracted lon Chromatogram (EIC), m/z = 960.53044
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16, 39-O-didesmethyl Zotarolimus, m/z = 1020.55157

CH, OMe CH; CH,

16,39-O-didesmethyl zotarolimus
(:501{751\151\13012+
Exact Mass: 960.53044
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16, 39-O-Didesmethyl Zotarolimus

Mass Spectrum (TOF Fragmentation)

L

Rel Int, (9%6)

+TOF Product (990.5) Exp 8, 38.9238 1o 39,3448 min from Sample 2 (Zota
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Appm of 16, 39-O-Didesmethyl Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 320.11046 320.11003 1.3
2 355.21045 355.21007 1.1
3 381.24002 381.23965 1.0
4 397.22101 397.22066 0.9
5 409.23493 409.23466 0.7
6 427.24550 427.24489 1.4
7 441.26115 441.26088 0.6
8 453.22476 453.22409 1.5
9 582.30374 582.30297 1.3
10 600.31430 600.31387 0.7
11 645.39864 645.39803 0.9
12 680.32660 680.32599 0.9
13 741.45616 741.45587 0.4
14 769.45107 769.45006 1.3
15 960.53044 960.52965 0.8
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16, 39-O-Didesmethyl Zotarolimus Fragmentation Pattern

. CHy CH,
CH, CHj, |
0
o
OH
OH 0N
H\\\\ Na*
—_ Na* a
- B —— —_ g o OH — OH
OH ~ OH y
H,C, ot ) 7z i /N\\ " /N\\
N
~ - N -
Z 0 BN O LN (LN CH, Ty, \%N, CH, CH, . \%N/
TH, OCH,CH; THy N CH;  OCH,CH; CH, \Q\,"‘ CH; T, s/ C1gHagN,NaO, " Ci5HagN,NaO,
- - + 3 3 .
N CsoHysNsNaO, N CyyHNNaOy* N Exact Mass: 383.20536 Exact Mass: 355.21045

Cy3HyNaO,*
Exact Mass: 399.25058

OCH,

-H2

Cy3HgyN,NaOy'
Exact Mass: 787.46164

-CH30H

Exact Mass: 960.53044 Exact Mass: 680.32660

CH, CH,4 CH; CH, CH,
o o o 0o
)
H,C ) N
C43HgNNaO; WY o
Exact Mass: 769.45107 y -H20
oi1 -0 ~C02
q
OH
H;C, HC, ne, H,C,

’a /NN L
~ > ~ \ . N ~ = C,HyNaO
CH; OCH;4 Cp3HyNaO," CH; OCH;CH; CHy l§\/N = C3HyNNaOy CH, OCH Castsin0y CH; OCH, CagHygNaO” CH, OCH, Exact !z\jlas‘sﬁ' 427524550

Exact Mass: 397.23493 N CH, Exact Mass: 60031430 -H3 3 Exact Mass: 471.23532 Exact Mass: 445.25606 LT
Cco
-CH30H ~CH30H COLH20 -CH30H
CH,
th CH, CH, CH, o,
o 0 0
| HO O H,C CH,
CypHeN,NaOg N OH
Exact Mass: 741.45616 \\
H\ y
o Ee)
HC, OH cH, Nt O
, / HC, HC, H,C,
’a yNPL! ) i H - +
+ P . = N- C,,H,NNaO, -\ H.NaO.* Cy3H;NaO H..NaO.
S M CostyyNaOy CH; OCH,CH; TH, S Exact Mass: 58230374 o o Exact Mass: 399.25058 = e
CHy OCH;  poci Mass: 39723493 l*N’ = b xact Mass: 582. Th, Ocn,  BractMass 45322476 CH, OCH, F 97 CH, OCH,  ExactMass: 409.23493
TH, ?
_CH30H -Co
CH, CH, CHy
|
o [
OH
OH 0N
G, NP -CH30H
~ = 0 7NN, o
TH, OCH,CH; THy k\\N o
3 H,C y .
ey SV Cy4H)sNNaO® HG, CyH; N0y 7 Cy3H;NaO;
3611544 NA0s Exact Mass: 320.11046 = . i< 381 Exact Mass: 381.24002
Exact Mass: 645.39864 CH; OCH,4 ~ Exact Mass: 381.24002 > .
TH, OCH, CH, OCH,
CpqH3NaOs™
Exact Mass: 427.24550




16, 39-O-Didesmethyl Zotarolimus Characteristic Fragmentation Pattern

OH

N
N\

H, CH N
OCH;, 3 3 KN/

///N/

Chemical Formula: C50H75N5Na012+

Exact Mass: 960.53044

C35HsoN,NaOg " C34H35oN,NaO5"
Exact Mass: 645.36226 Exact Mass: 617.36734
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Structural Confirmation of 16, 39-O-Didesmethyl Zotarolimus

16,39-O-
Didesmethyl
Zotarolimus Zotarolimus
Fragments Fragments Comments

320.11046 320.11023 no demethylation Not conclusive
369.22610 355.21045 Demethylation Confirms 39-O-desmethyl
381.24002 381.23965 no demethylation Confirms 16-O-desmethyl
397.23493 397.22066 no demethylation Confirms 16-O-desmethyl
409.23493 409.23466 no demethylation confirms 16-O-desmethyl
441.26115 427.24489 Demethylation 16, or 27-O-desmethyl present
453.22476 453.22409 no demethylation Rules out out 27-O-desmethyl
582.30374 582.30297 no demethylation Rules out out 27-O-desmethyl
614.32995 600.31387 Demethylation 16, and 27-O-desmethyl present
659.41429 645.39803 Demethylation 27, or 39-O-desmethyl present
694.34225 680.32599 Demethylation Confirms 39-O-desmethyl
755.47181 741.45587 Demethylation 16, 27, or 39-O-desmethyl present
783.46672 769.45006 Demethylation 16, 27, or 39-O-desmethyl present
960.53044 960.52965 no demethylation

355, 381, 397,

409, 617, and

Characteristic Fragments 645

Determinant patterns

181




27, 39-O-didesmethyl Zotarolimus, m/z = 1020.55157

N -— K
CH3.'\OH,‘ CH; CHj N
27, 39-O-didesmethyl zotarolimus

C50}1751\151\1"31012+
Exact Mass: 960.53044
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27, 39-O-Didesmethyl Zotarolimus Metabolites
Extracted lon Chromatogram (EIC), m/z = 960.53044
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27, 39-O-Didesmethyl Zotarolimus

Mass Spectrum (TOF Fragmentation)

L

Rel. Nt (%)

+TOF Product (990.5): Exp 8, 38.9228 10 39,3448 min from Sample 2 (Zotaralimus HLM 1:10) of Zotarslimus_Med_|D_22-07-11 wiff
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Appm of 27, 39-O-Didesmethyl Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 320.11046 320.10993 1.7
2 355.21045 355.20999 1.3
3 367.22437 367.22396 1.1
4 383.21928 383.21879 1.3
5 395.21928 395.21897 0.8
6 413.22985 413.22936 1.2
7 427.24550 427.24499 1.2
8 439.20911 439.20855 1.3
9 568.28809 568.28763 0.8
10 600.31430 600.31357 1.2
11 631.38299 631.38236 1.0
13 727.44051 727.44003 0.7
14 755.43542 755.43487 0.7
15 960.53044 960.52938 1.1

185



27, 39-O-Didesmethyl Zotarolimus Fragmentation Pattern

CH,
OH
Na* Na®
- —_— on — OH
OH ,
17 N
HyC, KN TN
5C e N =
’//N,N\\ CH; Th, \%N/ CH; CH; . \%N/
N Ho N, NaO." CgHagN,NaO,
TH, OH Cp,HyNaO,' Ly ’ H 0, sy Y CraHanlNNaOy Exact Mass: 355.21045
3 B s Cy3HgyN,NaOg" N CsoH7sNsNaO;, N Cy3HyNgNaO, Exact Mass: 383.20536 xact Mass: 355.
Exact Mass: 385.23493 Exact Mass: 787.46164 Exact Mass: 960.53044 Exact Mass: 680.32660
m -CH30H
CH; CH; CH, CH,4
o o ) )
H;C . N
CypHeggNNaO; W OH
Exact Mass: 755.43542
oo -C02
H,C, OH
; H,C,
~ Z //N,N\\ CoyHyNaOg"
= 5 CH, T - + = - 0t Ti 2411361405
CH; OH CyH3,Na0, " CH; O CHy CHy (N C5;HyNNaOy' TH, OH CastligNa0y CH; OH C24H3gNaOg CH, o Exact Mass: 427.24550
Exact Mass: 383.21928 N CH, Exact Mass: 600.31430 3 Exact Mass: 471.23532 Exact Mass: 445.25606
co .
CH30H ~CH30H CO-H20 ~CH30H
CH,
CH, cH, CH, CH; CH,
o o o
0 H,C
3 . CH;
€, HN,NaOy N OH
Exact Mass: 727.44051 \)
W
-co
OH . oft ~© —_
Hsc, CH; Na
’ HC, e,
= = ‘1N CygHyyNNaO" . C3HyNaO," Cy3HyNaO,”
pe Cy,H;,Nao,! CH; OH CHj CH; Ny 30t s Cy4H3NaOg ~ . Nw[ 3 3994250'3 23H;,NaO,
CH; OH Exact Mass: 38321928 V4 = b Exact Mass: 568.28809 T, O Exact Mass: 439.20911 CH, OH xact Mass: 399.2505 TH, OH Exact Mass: 395.21928
CH,
-CH30H -CO
CH, CH;
|O o
OH
OH 0N
H,C
i, . -CH30H
= Na H\\\
/
~ = /n-N [}
CH, OH CH, TH, k\\N OH
. H,C N
Cy5Hy,N,NaO;" = C14HNNaO! Hy,NaO," R C;HyNaO,
0 Exact Mass: 320.11046 Tl OH . Exact Mass: 367.22437
Exact Mass: 631.38299 3 Cy3H;NaOy TH. B TH, OH

Exact Mass: 413.22985
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Structural Confirmation of 27, 39-O-Didesmethyl Zotarolimus

27,39-0-
Didesmethyl
Zotarolimus Zotarolimus
Fragments Fragments Comments
320.11046 320.10993 no demethylation Not conclusive
369.22610 355.20999 Demethylation Confirms 39-O-desmethyl
381.24002 367.22396 Demethylation Confirms 27-O-desmethyl
409.23493 395.21897 Demethylation Confirms 27-O-desmethyl
427.24550 413.22936 Demethylation Confirms 27-O-desmethyl
441.26115 427.24499 Demethylation 16, or 27-O-desmethyl present
453.22476 439.20855 Demethylation Confirms 27-O-desmethyl
485.25097 471.23532 Demethylation 16, or 27-O-desmethyl present
614.32995 600.31357 Demethylation 16, and 27-O-desmethyl present
659.41429 631.38236 Demethylation Confirms 27,39-O-didesmethyl
694.34225 680.32599 very low NA
755.47181 727.44003 Demethylation 16, 27, or 39-O-desmethyl present
783.46672 755.43487 Demethylation 16, 27, or 39-O-desmethyl present
960.53044 960.52938 no demethylation
355, 367, 395,
Characteristic Fragments 413,439

Determinant patterns

No water loss possible for fragments 367, 383, 385, 395,
413, 427, 439, 471, 568, and 600
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16, 27-O-didesmethyl Zotarolimus, m/z = 1020.55157

6H3(Oﬁ‘; CH; CHj l\‘l'N

16, 27-O-didesmethyl zotarolimus
CsoHzsNsNaO, "
Exact Mass: 960.53044
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16, 27-O-Didesmethyl Zotarolimus Metabolites
Extracted lon Chromatogram (EIC), m/z = 960.53044
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16, 27-O-Didesmethyl Zotarolimus
Mass Spectrum (TOF Fragmentation)

1 +TOF Product (960 4): Exp 2, 504481 to 51.2560 min from Sample 2 (Zotsrolimus HLM 1:10) of Zotarolimus_Met_ID_22-07-11. wiff Max 48.7 ops
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100% 380.Z25TE

5%

0%

80%
8%
0%

408.197593

6%
960.52006

55%

Rel, Int. (%)
b
#

40%
5%
0% 451.22078
26%

B31.38243
B3. 21560

0%

. 4392087
42723098

3204100

2R5 ZREAS 58230366

614.26289

- 76543371
367 22068 | . 93051696
. 353:45( - s sanke GEA.a0EGE  TITA4D00L L e —
ﬁ J 536 25600 570.2380 - I
|| ) ]

{ a7 sae0s. T
% Judslly T e unln.llldnlln P T - l.| " I.l u LIl Lo u[.,h Iln [ T— —n I e

U T u T J
250 300 350 400 450 500 550 600 850 T00 750 200 250 900 950 1000 1050 1100 1150 1200

miz, Da

ER .mT?
5 P
'* - 25805028 34123733, 366,208

u..l




Appm of 16, 27-O-Didesmethyl Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 320.11046 320.11001 1.4
2 369.22610 369.22578 0.9
3 397.22101 397.22069 0.8
4 383.21928 383.21860 1.8
5 395.21928 395.21868 1.5
6 409.19855 409.19793 1.5
7 427.23158 427.23098 1.4
8 439.20911 439.20879 0.7
9 568.28809 568.28703 1.9
10 600.31430 ND NA
11 631.38299 631.38243 0.9
13 727.44051 727.44000 0.7
15 960.53044 960.52906 1.4

191



16, 27-O-Didesmethyl Zotarolimus Fragmentation Pattern

D —— —
OCH,
Y1y —N
o N T CpH NN
= Cy,HyNaO," CooHa5NgNaO 7\.§N/ CHLN.NaO,* N CyoH3N;NaO; 19M30Ny
CH; Exact Mass: 385.23493 AR 34HigNsNaO, Exact Mass: 39722101 40,
5 209 Exact Mass: 787.46164 Exact Mass: 960.53044 Exact Mass: 694.34225 Exact
H2 -H20 Mass:
369.22610
CH, CH, CH;
o o
H,C
Cy3HgN,NaO," OH
Exact Mass: 769.45107 o o 100
CH,
. OCH, ,
H,C H,C,
/ N C +
= 0] IN- H,NaO, y +
. o = n © N\, . . gpag 23736786 = Cy3H;3yNaOy
H CyyHjNaO, CH; OR CH; CHy K N C30HsNNaOy' EO T C34H13yNaO, OH  Exact Mass: 431.24041 . Exact Mass, 409.19855
’ Exact Mass: 383.21928 N Exact Mass: 586.29865  CH, Exact Mass: 457.21967 Hy
-CO
-H20 ~CH3OH -H20
CH,
CH, CH;, CH;y CH;4
(o} o] o o
H,C
N + CH,
CyHgNyNaOg i N OH
Exact Mass: 741.45616 =\
o -H20
ofl
H, OCH, cn,
. , He, HC, H,C,
P /NP + ) )
C,Hy,Na0,” = H; TH, N Ny C3HysNNaOg CyyHyNaO," ~ Cz‘HmNaO{ Cy3HyNaO, "
Exact Mass: 383.21928 CH; KN/ H a Exact Mass: 568.28809 E Exact Mass: 439.20911 Ty, OH Fxact Mase: 41322985 Exact Mass: 393.20363
CH, CH, 3
-CO/-H2 -CO
CH, CH, CH,
|
o
0
Na+ OH]
0NN
Nat W -H20
oft - ©
N CaNNaoy N CiaHjsNNaO* HC, CpoHy N0, CyoHyNaO,"
36715474 5

CyHyNyNaO, ™
Exact Mass: 427.23158

Exact Mass: 320.11046 Exact Mass: 383.21928

Exact Mass: 645.39864

Exact Mass: 365.20872
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16, 27-O-Didesmethyl Zotarolimus Characteristic Fragmentation Pattern

CH; CHy

- =
OCH OCH,
He, 3 H,C,
117, =N 7y =N
= IN— NN
TH, OH CH, CH, \\\\N TH, 6 CH; TH, N
CyoHosNsNaO " N CagHy3NsNaOy,* N
Exact Mass: 960.53044 Exact Mass: 930.51988
CH; CH,
OCH
o] OCH H;C 3
H,C, 3 7
1, N
1, N “ Y IN—
2 N~ = ! AN
\ CH, O CH; TH N
CHy; TH N 3 3 CH,
CH, OH - EHs 5 C3HgoN,NaOg" \%N’

N
CaoHysNNaO,* \QN’

64

Exact Mass: 900.54570 Exact Mass: 787.46164

CH,

1) N
~ e NN
TH, O CH, TH, W
+ 3 . +
CypHgN,NaOg CyrHgoNyNaO; N

Exact Mass: 777.47729 Exact Mass: 755.43542

=z ’//N/N\
H, OH CH, TH, N

N
CyyHgoNaNaO,' \QN’
Exact Mass: 727.44051

C3HysNNaO, "
Exact Mass: 614.29357
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Structural Confirmation of 16, 27-O-Didesmethyl Zotarolimus

16,27-O-
Didesmethyl
Zotarolimus Zotarolimus
Fragments Fragments Comments
320.11046 320.10993 no demethylation Not conclusive
397.22101 369.22578 Demethylation Rules out 39-O-desmethyl
381.24002 367.22344 Demethylation Confirms 27-O-desmethyl
409.23493 395.21868 Demethylation Confirms 27-O-desmethyl
427.24550 413.22901 Demethylation Confirms 27-O-desmethyl
441.26115 (413.22985) ND ND NA
453.22476 439.20879 Demethylation Confirms 27-O-desmethyl
485.25097 457.21885 Demethylation (low intensity) Confirms 16 and 27-O-desmethyl
Demethylation + water loss )
614.32995 568.28703 (verz low intensity) Confirms 16 and 27-O-desmethyl
659.41429 645.39864 (ND) ND NA
694.34225 694.34225 (ND) ND NA
755.47181 741.45616 (ND) ND NA
783.46672 769.45107 (ND) ND NA
960.53044 960.52906 no demethylation
383, 409, 439, 614,
Characteristic Fragments and 631
Determinant patterns No water loss possible for fragments 383, 395, and 439
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Dihydroxy Zotarolimus, m/z = 1020.55157
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11, 24-Dihydroxy Zotarolimus, m/z = 1020.55157

P ~
A

! 1

' HO

A ’
~

,

Chemical Formula: C5,H,oNsNaO,,"
Exact Mass: 1020.55157

11, 24-dihydroxy zotarolimus
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Dihydroxy Zotarolimus Metabolites

Extracted lon Chromatogram (EIC), m/z = 1020.55157

B TICH +TOrRad o (10049 BpS frorSanple2@adins HIME 10 F Ziadines Nt 1D 20711l (ocspoay (), Shan.. N< B32gs

SRR RSB RR RN RY

11, 24-Dihydroxy Zotarolimus
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11, 24-Dihydroxy Zotarolimus

Mass Spectrum (TOF Fragmentation)

L

Rel. Int. {%)

+TOF Product (1020.4) Exp 5, 17.243!
e=T 01841T22012015570=-004. t0=£ 84
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£8082444638402=000 (DuoSpray )}
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517 .
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%
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Appm of 11, 24-Dihydroxy Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 336.10537 336.10489 1.4
2 369.22610 369.22553 1.5
3 397.22101 397.22081 0.5
4 405.20363 405.20296 1.7
5 441.22476 441.22403 1.7
6 485.28736 485.28689 1.0
7 517.31357 517.31306 1.0
8 610.29865 610.29799 1.1
9 638.29357 638.29304 0.8
10 707.43542 707.43488 0.8
11 751.46164 751.46097 0.9
12 763.46164 763.46068 1.3
13 791.45655 791.45590 0.8
14 1002.54101 1002.54008 0.9
15 1020.55157 1020.55085 0.7
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11, 24-Dihydroxy Zotarolimus Fragmentation Pattern

Cy3HyeNaO,"
Exact Mass: 431.24041

CysHyNyNaO,
H2 -CH30H

Cy3H3NaOg"
Exact Mass: 429.22476

CyqHggNyNaOy"

Ca3H;NaOg'
Exact Mass: 429.22476

OCH;

Cy3HegNNaOy "
Exact Mass: 805.47220

= 0 U N
HO™ = Ocn,CH; TH, N
TH, KN,

C37HsN,NaO'
Exact Mass: 675.40921

Exact Mass: 865.49333

HO HO
CH,
| o
(&)
OH
0PN
W
_> Na* 0 0
OCH, ~ OCH;
’, N =
1, N ‘1 C
OCH,CH; TH NN CH, & YN b T,
,CH, TH, 3 CH,
3 =\ ’ lQN/
o+
E Ci£7g}\‘l51:’);f))?5157 N
xact Mass: - Exact Mass: 710.33716
HO HO

-CO2

| 0 CasHygNaOy”
Exgt Mass: 491.26154

CagHyNaO,"
Exact Mass: 535.25137

HO HO HO

Z

N
N H20

oft ~©

. ) H,C
H,C CysHygNaO,” X R
) / ; >, 4H3NaO.
C3yHysNNaO, o Exact Mass: 503.22515 CaHygNal _74 02353
HO e Exact Mass: 614.29357 ~ z W Exact Mass: 459.235
z = OCH R 3
u, OCH . B CH,
N HO

HO
CH,
CH,
| OH
o
o
OH
0PN CHs
Q d
Na© W
ofi 0 HO~ e
= OCH, )Y C,3HyNaO;"
C,4H,)NNaO," Th, 3 23H; NaO;

Exact Mass: 413.22985
Exact Mass: 336.10537 €, H, NaO,* HO
241367307

Exact Mass: 459.23532 CH;

CaoHyoNyNaO; ™
Exact Mass: 397.22101

CoH3oN,NaO,*
Exact Mass: 369.22610

CyyHyyNaO'
Exact Mass: 441.22476
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11, 24-Dihydroxy Zotarolimus with Water Loss Fragmentation Pattern

— * Na*
Na oc, —= OCH,
OCH,
1 N 1N
HC, . 1N ~ NN Y Ny
Cy3H,,NaO; ~ NN CH; Ty, \§ S CH, CH, V4
p Exact Mass: 413.22985 CH; Ty [ ’ N
3 ./
= & : N . ; CHyoN,NaO,"
CH;, CoH.NNaO,,* CyH;3pN,;NaO; 1981304 NaL
52117905 14 CuH,oNNaO, " o . Exact Mass: 369.22610
CypHy4sNgNaO,, " Exact Mass: 1020.55157 e s 0 Exact Mass: 39722101
. 97:1145MN9 23 Exact Mass: 710.33716
-H2 -CH3OH  Exact Mass: 1827.03455
HO HO HO
CH; CHs 3
o
[¢)
0
N
~ OH
o) -CO2
H
CH, o —_—
4
HC,

Cy3HyNaOs'

CoH,13NsNaO " HC, CysHgNNaO, "
= Exact Mass: 411.21420 = Exact Mass: 1422.79220 Exact Mass: 1124.57645
Cu, OCH Tn. OCH
CH, 3 CH, 3 Z, OcH,
3
-co : .
Cyoll13,NgNaO g -CH30H .
HO Exact Mass: 1641.96575 -CH30H -CH30H
HO HO HO CH,
CH, o, CH, o
o 0 o
CH,
N OH
W
E o “H20
[E—,
HC OCH; CH, Na' on H,C
A , NK( ) Hy,NaO,'
= 4 H,C oy NaO,’ HC, ‘ C,4H;,NaO;
7 : ’ CpyHyyNaO act Mass:
Cy3Hy,NaOg" = Yy N C3;HysNNaO, " Exact Mass: 503.22515 24H34Na0g < Exact Mass: 423.21420
= Mase: =, OCH,CHy CH, Y Exact Mass: 614.29357 Exact Mass: 441.22476 =, OCH,
=z  OCH Exact Mass: 411.21420 CH, ? ; ixact Mass: 614. s By CH,
CHy } N OCH, H, Ot
C|25H|s1N5N3034+ )
Exact Mass: 2319.24802
-Co
HO
CH,
CH,
| OH
o
o
OCH OH
HyC, ’ O”™N
N
- = 0 i N Na® pW
2, OcHCis T, k\N ofi ©
N <\ N~ HC, Cy3HyNaO, "
" " 141NN Exact Mass: 395.21928
CyoH15NgNaO, 5 Exact Mass: 336.10537 CoHoNaO,*
Exact Mass: 1421.87106 24H3,NaOg OCH,

Exact Mass: 44122476 CHy
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11, 24-Dihydroxy Zotarolimus Characteristic Fragmentation Pattern

CyoHgyNyNaO," C4HgyN,NaOg™
Exact Mass: 791.45655 Exact Mass: 763.46164

—_—
N\
e
Cs,HzgNsNaO, "
C44H70N4Na010+ Exact Mass: 1020.55157 C29H41N5Na08+
Exact Mass: 837.49842 Exact Mass: 610.28473
CHf OMe OMe
HO "N YN

= - N
CH; OMe CH3 CH, g )
N
CagHesNyNaOg”

Exact Mass: 751.46164 C43H68N4Na09+
Exact Mass: 807.48785
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Structural Confirmation of 11, 24-dihydroxy Zotarolimus

11,24-
dihydroxy
Zotarolimus Zotarolimus
Fragments Fragments Comments

320.11046 336.10489 hydroxylation 11, 12, 14, or OH-piperidine present
369.22610 369.22553 no hydroxylation Rules out 47, 48, and 49-OH
397.22101 397.220831 no hydroxylation Rules out 47, 48, and 49-OH
409.23493 441.22403 double hydroxylation with water loss 11,12, 14, 23, 24, 45, or 46-OH present

double hydroxylation with double 11,12, 14, 23, 24, 45, or 46-OH present
427.2455 405.20296 water loss
441.26115 (491.26154) ND ND NA
453.22476 503.22406 double hydroxylation 11,12, 14, 23, 24, 45, or 46-OH present
485.25097 517.31306 double hydroxylation with water loss 11, 12, 14, 23, 24, 45, or 46-OH present
614.32995 646.31889 double hydroxylation 11, 12, 14, 23, 24, 45, or 46-OH present
659.41429 675.40865 hydroxylation 11, 12, 14, 23, 24, 45, or 46-OH present
694.34225 710.33716 ND 11,12, 14, 23, 24, 45, or 46-OH present
755.47181 805.47220 very low 11,12, 14, 23, 24, 45, or 46, 49-OH present
783.46672 833.46712 very low 16, 27, or 39-O-desmethyl present
988.56174 1020.55085 no demethylation

Characteristic Fragments | 610, 763, 791

Determinant patterns

water loss due to 24-hydroxylation position
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12, 24-Dihydroxy Zotarolimus, m/z = 1020.55157

Chemical Formula: C5,H,gNsNaO ;"
Exact Mass: 1020.55157

12, 24-dihydroxy zotarolimus
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Dihydroxy Zotarolimus Metabolites
Extracted lon Chromatogram (EIC), m/z = 1020.55157

B TICH +TOrRad o (10049 BpS frorSanple2@adins HIME 10 F Ziadines Nt 1D 20711l (ocspoay (), Shan.. N< B32gs
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12, 24-Dihydroxy Zotarolimus

SRR RSB RR RN RY
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12, 24-Dihydroxy Zotarolimus

Mass Spectrum (TOF Fragmentation

L

Rel. Int. (%)

+TOF Product (1020.4% Exp 5,

&7 01841722012019970=-004, t0=-8 041188082344463840e+000 (DuaSpray ()
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Appm of 11, 24-Dihydroxy Zotarolimus

Fragment No. Theoretical mass Measured mass Appm
1 336.10537 336.10493 1.3
2 369.22610 369.22573 1.0
3 397.22101 397.22081 0.5
4 405.20363 405.20288 1.9
5 441.22476 441.22437 0.9
6 485.28736 485.28703 0.7
7 517.31357 517.31322 0.7
8 610.29865 610.29811 0.9
9 638.29357 638.29296 1.0
10 707.43542 707.43463 1.1
11 751.46164 751.46088 1.0
12 763.46164 763.46077 1.1
13 791.45655 791.45539 1.5
14 1002.54101 1002.54011 0.9
15 1020.55157 1020.55033 1.2
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12, 24-Dihydroxy Zotarolimus Fragmentation Pattern

OH

-

—_— Na
—_— OCH,
OCH,
/ N
H,C NI
/ 5 + 10N = N
Ca3H;6NaOg ™~ INTTN, CH, CH; ~n
HO- X M. ExactMass: 431.24041 CH; T, l§N, R
TH, 3 CoHNNIO, * CyoHyN,NaO5" Ci9H3Ny;NaO,
52117915 14 Cq,H,oNNaO,* . Exact Mass: 369.22610
CysHegN,NaO, Exact Mass: 1020.55157 Exacs Mons: 71033716 Exact Mass: 397.22101
H2 -CH30H  Exact Mass: 863.47768 ; R
OH
HO OH OH o
CH, CH, cn, CH;
o
o o
0
N
N\ OH
0 o2
ol
CH; —_—
d +
H.C + X C,5HNaO,
iC, CoHLNaO* C3,HNNaO | e CHL N0, * H,C 2sHsNaOy
23H;4NaOg Exact Mass: 64631978 5 26H30NaO10 Exact Mass: 489.24589
Ho Y Exact Mass: 429.22476 HO ~ P00 Exact Mass: 53525137 o
= OCH z HO =
T, 3 Th, OCH; cn, = OCH
-Co . ) -CH30H -CH30H
on CaaHgeNNaO ' CH30! CH30H HO
o Exact Mass: 833.46712 o OH HO
CH;

Z-

W

CH, Na' oft =0
e H,C CasH3NaOy” HiC,
Cy3H3yNaOg" C51HysNNaO,* Exact Mass: 503.22515
HO S Ocu, ExactMass: 429.22476 HO Exact Mass: 614.29357 1o HO %H
o Ca3HgeNNaOy” }
Exact M 805.47220

OH
CH,
| o
0
OCH; 811 {
\}
/7NN Nat oW
A\ oft 0
\N/ H;C
C,4H,gNNaO,*

C37H5gNyNaOg™
Exact Mass: 675.40921

Exact Mass: 336.10537

CygHyeNaO,'
Exact Mass: 459.23532

OCH,

-H20
—_—

CygH3NaOg

CpyHyNaO," Exact Mass: 441.22476

Exact Mass: 459.23532 = OCH;
TH,

OH

Cy3Hy,NaOg"
Exact Mass: 413.22985
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Water loss of 12, 24-Dihydroxy Zotarolimus Fragmentation Pattern

OH OH

Chemical Formula: Cy3H;oNaO;*

s OCH,
//,N,N\\ ’//N/N\\N
1, N = N =
z IN— CH, T CH ,
: 2 = 3 CH; C x
-~ Exact Mass: 377.20872 : \\ o G, o, W Ch, sy , CH, N
= “H ’ S SSN4 W
TH, OCH; Chemical Formula: C3,H;oNsNaO,, N Chemical Formula: CyyHygN,NaO;" Chemical Formula: C,gH;oN,NaO,"
, Exact Mass: 1020.55157 Chemical Formula: Cy,H,oN;NaO " Exact Mass: 39722101 Exact Mass: 369.22610
CH30H Exact Mass: 811.46164 . Exact Mass: 71033716
N
.
N
.
CH, CH; AN CH
o

o
HyC
3 Chemical Formula: Cy4HgoN,NaO," N\\ o
Exact Mass: 779.43542 HWY
0 -co2
cHy oft
ne, OCH;

Chemical Formula: C,sH;¢NaO'

+ Exact Mass: 455.24041
0O Chemical Formula: C3,H;sNNaO,

H,C hemi . HiC
Exact Mass: 610.29865 3%/, Chemical Formula: CygH,¢NaOg

Exact Mass: 499.23024

HO HO

-CH30H

-H20
Chemical Formula: CysH3,NaO; 1y

BC/
Exact Mass: 467.20402

Chemical Formula: C,,H;,NaO;"
Exact Mass: 423.21420

H “H
~ HO s Ben CH, OCH;
= OCH, T, O
) . Chemical Formula: Cy3HgyN,NaO;' CH, ’ Chemical Formula: Cy,H;NaO,"
(.hem]:wal F;xnu1jlniz;1:2§zfaos ' Exact Mass: 75144051 Chermical Formul: Cy HyyNNaO,* ! o Exact Mass: 405.20363
xact - | v Exact Mass: 560.26187 3

Chemical Formula: Cy,Hg4N,NaO;"
Exact Mass: 657.39864

OCH;4

CH,

Chemical Formula: C,,H;NaO,"
Exact Mass: 405.20363

Chemical Formula: C,3H;,NaO,"
Exact Mass: 395.21928

209



12, 24-Dihydroxy Zotarolimus Characteristic Fragmentation

Pattern

D
OMe OMe
7NN NN
N,
N =,
‘ ) <N N
Cy1HgyN4NaOg CspHygNsNaO, "
Exact Mass: 763.46164 Exact Mass: 1020.55157
[e]
B —
OMe
CH
/3 OMe
‘N
AN = Uy N
<N HO' = = N N
CH; OMe CHy TH, ~.

CaoHgoN;NaO;" . N N
Exact Mass: 731.43542 C4HgyNyNaOy
Exact Mass: 779.45655

CyoHggN,NaOg"
Exact Mass: 751.46164

CasHgsNNaOg"
Exact Mass: 791.49294

|

C43HggN,NaOg"
Exact Mass: 791.49294
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Structural Confirmation of 12, 24-dihydroxy Zotarolimus

12, 24-
dihydroxy
Zotarolimus Zotarolimus
Fragments Fragments Comments

320.11046 336.10493 hydroxylation 11, 12, 14, or OH-piperidine present
369.22610 369.22573 no hydroxylation Rules out 47, 48, and 49-OH
397.22101 397.22081 no hydroxylation Rules out 47, 48, and 49-OH
409.23493 441.22437 double hydroxylation with water loss 11, 12, 14, 23, 24, 45, or 46-OH present

double hydroxylation with double 11,12, 14, 23, 24, 45, or 46-OH present
427.2455 405.20296 water loss
441.26115 (491.26154) ND ND NA
453.22476 503.22406 double hydroxylation 11,12, 14, 23, 24, 45, or 46-OH present
485.25097 517.31306 double hydroxylation with water loss 11, 12, 14, 23, 24, 45, or 46-OH present
614.32995 646.31889 double hydroxylation 11,12, 14, 23, 24, 45, or 46-OH present
659.41429 675.40865 hydroxylation 11,12, 14, 23, 24, 45, or 46-OH present
694.34225 710.33716 ND 11,12, 14, 23, 24, 45, or 46-OH present
755.47181 805.47220 very low 11,12, 14, 23, 24, 45, or 46, 49-OH present
783.46672 833.46712 very low 16, 27, or 39-O-desmethyl present
988.56174 1020.55085 no demethylation

731,763,779,
Characteristic Fragments 791

Determinant patterns

double water loss only if 12-OH position presents:
491- 2x (18) = 455
646 - 2x (18) = 610
459 - 3 x (18) = 405
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11, 47/48-Dihydroxy Zotarolimus, m/z = 1020.55157

PRI

[ HO !

k4

Chemical Formula: Cs5,H,gNsNaO ;"
Exact Mass: 1020.55157

11, 47-dihydroxy zotarolimus
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Dihydroxy Zotarolimus Metabolites
Extracted lon Chromatogram (EIC), m/z = 1020.55157
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11, 47/48-Dihydroxy Zotarolimus
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11, 47/48-Dihydroxy Zotarolimus
Mass Spectrum (TOF Fragmentation)

-I +TOF Product (1020.4); Exp 5, 26,3680 to 26.3038 min from Sample 2 (Zotarclimus HLM 1:10) of Zotarglimus_Med_ID_22-07-11,wiff Max. 1478 ops
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Appm of 11, 47/48-Dihydroxy Zotarolimus

Measured
Fragment No. Theoretical mass mass Appm
1 336.10537 336.10499 1.1
2 355.22437 355.22307 3.7
3 369.2261 369.22586 0.7
4 385.23493 385.23356 3.6
5 413.21593 413.21539 1.3
6 425.22985 425.22885 2.4
7 443.24041 443.2396 1.8
8 457.25606 457.25537 1.5
9 473.25097 473.25098 0.0
10 487.23024 487.22906 2.4
11 519.25645 519.25499 2.8
12 598.29865 598.29696 2.8
13 628.2953 628.29409 1.9
14 763.46164 763.45878 3.7
15 791.49294 791.49054 3.0
16 819.48785 819.48686 1.2
17 837.49842 837.49736 1.3
18 1002.54101 1002.53869 2.3
19 1020.55157 1020.54969 1.8
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11, 48-Dihydroxy Zotarolimus Fragmentation Pattern

HO
HO HO
CH;
OH
D S— -
He OCH, HC, OCH;
H,C, 3%y
Cy3HyNaO;™ = 0 NN = 2 -
= Moy ExactMass: 41524550 Hy TH, - N WE OCH,CH;  TH,
TH, 4 N ’ nd CspHpgNgNaO, . H o HoN.NaO* Ho CioHyNNaO;”
H c e 0 H C34HyNsNaOy, 2083004804 Exact Mass: 385.22101
45H7gNNaO, Exact Mass: 1020.55157 Exact Mass: 726.33208 Exact Mass: 413.21593
2 -CH30H  Exact Mass: 865.49333 35 120
o HO HO HO
CH, CH, CH, CH,
(o] o [¢] (0]
o)
N
= OH
(0] -Co2 -H20
H
CH, o —_—
. ; .
HC ’ H.C CasHyNaO; H.C Cy5HygNaOg "
3, Cy3HyNaO;' CouHNNaO,, " HC, CagHyNaOy” % Exact Mass: 475.26662 5, Exact Mass: 457.25606
~ Exact Mass: 413.22985 ~ Exact Mass: 630.32487 Exact Mass: 519.25645
= H = = = y
g, OCH; Th, OCH; ER = OCH, = OCH,
CH 3 CH;, CH;
<o H C L HoNNaO, " ’
446N 4Na0 g -C y
-CH30H CH3OH -CH30H
HO HO HO CH,
CH, ci, CH; o
o [0} O
CH,
N OH
\
W -H20
0 —>
CH; Na' OH HC,
4 H;C Cy5HyNaOy G, € n 0" ‘ CoytlyNaO5’
3%, 3 h N act Mass:
CyyH,NaO;" C;,H,sNNaO,* Exact Mass: 487.23024 - 2uHNa0s ~ Exact Mass: 425.22985
= > Mase ; Exact Mass: 598.29865 Exact Mass: 443.24041 =,, OCH;
S OCH, ExactMass: 369.24002 “xact Mass: 598.29865 CH;
CH, ‘ H N OCH;
43HgeNyNaOy
Exact Mass: 805.47220 / o
HO
CH,
CH,
| OH
(0]
(&)
OCH OH
HyC, ’ O”™N
\\
gy N Nat W
S OCHCH; T, A ofi ~©
s HO KN/ C..H NNaO.* G, Cy3HyNaO, "
. 141NN Exact Mass: 397.23493
Cy7HggN,NaO, Exact Mass: 336.10537 CyyHygNaO," E Scu,
Exact Mass: 675.40921 N

Exact Mass: 443.24041 CH;
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11, 48-Dihydroxy Zotarolimus Characteristic Fragmentation Pattern

H,C

Chemical Formula: C22HMN:1044r
Exact Mass: 385.23493

Na+ ——
H3C/ H,C ,
z = OcH = OCH;
H,C H,C 3 H,C
Chemical Formula: C, H3,NaO;" Chemical Formula: C,5H;NaOg" Chemical Formula: CsH,oNaO; "

Exact Mass: 355.22437 Exact Mass: 457.25606 Exact Mass: 475.26662

Exact Mass: 763.46164

Hd CspHygNsNaO,,”
Exact Mass: 1020.55157

OCH
HC, 3
~ =z Yty =N \
= OCH;CH; TH, \\ N
H,C \N/

H

Chemical Formula: CMH&XNANaOSJr
Exact Mass: 791.49294

CaoHysNsNaOy”
Exact Mass: 628.29530

CagHesNNaO,"
Exact Mass: 819.48785

Chemical Formula: CZOH30N4N304+
Exact Mass: 413.21593
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Structural Confirmation of 11, 47/48-dihydroxy Zotarolimus

11,47/48-
dihydroxy
Zotarolimus Zotarolimus
Fragments Fragments Comments

320.11046 336.10499 hydroxylation 11, 12, 14, or OH-piperidine present
397.22101 413.21539 hydroxylation confirms 48 or 49-OH
409.23493 425.22885 hydroxylation 11, 12, 14, 23, 24, 45, or 46-OH present
427.2455 443.23960 hydroxylation 11, 12, 14, 23, 24, 45, or 46-OH present
441.26115 457.25537 hydroxylation 11,12, 14, 23, 24, 45, or 46-OH present
453.22476 487.22906 hydroxylation 11,12, 14, 23, 24, 45, or 46-OH present
503.26154 519.25499 hydroxylation 11,12, 14, 23, 24, 45, or 46-OH present
614.32995 630.32487 ND 11,12, 14, 23, 24, 45, or 46-OH present
659.41429 675.40823 hydroxylation 23,24, 45, 46, 47, 48 or 49-OH present
694.34225 726.33208 hydroxylation (low intensity) 11, 12, 14, or OH-piperidine present
755.47181 805.47178 hydroxylation (low intensity) 11, 12, 14, 23, 24, 45, 46, 47, 48, OR 49-OH present
783.46672 833.46686 hydroxylation (low intensity) 11, 12, 14, 23, 24, 45, 46, 47, 48, OR 49-OH present
988.56174 1020.55085 hydroxylation

355, 385, 413,

473,763,791,

Characteristic Fragments 819

Determinant patterns

no additional water loss at 11-OH position possible
No methanol loss possible at 47 or 48 positions
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Representative negative and positive control samples: total ion chromatograms
(TIC) measured on a Sciex API4000 triple quadrupole mass spectrometer

MNegative control = without Zotarolimus

1 B, e b 08 B " -
| g men. #ee 0880 -:I wig, Moo T Ak
{MMMLL - i Ml - i L.]_ | L

] 1% Y’ ap Y] 1)

Negative control = without NADPH

J MNegative control = without human liver microsomes

| Positive control = Zotarolimus + HLM + NADPH
o]
~'....-i

Zotarolimus Metabolites

\ \ ,l |I |III

A, 1 |
. . . N ST . R N . -
' e o "io v -
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Representat
chromatograms

ive negative and positive control samples: total ion
(TIC) measured on the Sciex 5600+ triple TOF high-
resolution mass spectrometer

o S e=
. u TIC: fom Sample 37 (zotaroimus + HLM + NADPH) of zotarcimus controls-01. valf (DuoSpray) Max, 5.7e5 cps.
Positive control oo
; 5785 Zotarolimus metabolites 4
Zotarolimus + HLM + NADPH
4.0e5 A 67.2597
= 208 ( \ 545999 56545
325023 422544 g
0 os_09427 8854508358 200111218017 253959 T 03 R sesaes sostes  f\ N 724564 75.853680.1828
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Time, min
A‘ = =T
I TIC: from Sample 34 {zotrolimus no HLM + NADPH) of zotaroimus contois-01 wif (DuoSpray) Max. 1.7e5 cps:
. No peak detecon if number of points exeeds 1013
Without HLM
1.7e5
1 OESj J\
0.0
5 10 15 20 25 30 35 40 + 45 50 55 60 65 70 75 80 85
Time, min
&: TIC: from Sample 35 ( no Zotarolimus + HLM + NADPH) of zotarolimus controls-01.wiff (DuoSpray) = FETFE
I TIC: fom Sample 35 ( no Zotarckmus + HLM + NADPH) of zotrolimus controls-01.wilf (DuoSpray) Max. 1308.0 cps.
No peak detection if number of pomis exeeds 1018
1308 | ,
Without Zotarolimus L
L%
K=
5 10 15 20 25 30 35 40 ¥+ 45 50 55 60 65 70 75 80 85
Time, min
| | TIC: from Sampie 36 (zotarolimus+ HLM no NADPH) of zotaroimus conrois-01.wiff (DuoSpray) Max. 5.8e5 cps
64.8345
H 5.8e5
Without NADPH |
4085 : 67.2681
| 56.8597
= 205!
5 422149 50.3055 53.9956 532609, 724701 748373
pop 09426 88328 . . i 323801 403433 42 466455 50.3055 3 . i I 4 801824
5 10 15 20 25 30 35 0 4 45 50 55 60 65 70 75 80 85
Time, min
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