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Abstract

Calcium/calmodulin-dependent kinase II (CaMKII) is seen in most human cells, while research
indicates that it overexpresses in many cancers. Benzenesulfonamides were reported structures of
CaMKII inhibitors; indole and isatin are common drug structures. Our research continued the clinical
unsolved questions and optimized the two derivatives to produce anticancer drugs.

We reformed benzenesulfonamide!!! for the first series and modified the substituents of indole
and isatin for the second series, then simulated the drug-protein complex using Discovery Studio. By
evaluating binding energy, binding orientation, and designing synthetic scheme, we selected WACY
and CYWA series for synthesis. Our experiment included innovative and high efficiency synthetic
pathways which conform to green chemistry, and further utilized NMR and HRMS to show high
purity products.

According to the bioassays, WACY-2 had higher toxicity and selectivity to breast cancer cells
than commercial inhibitor KN-93, and WACY-6 showed best CaMKII inhibition ability for WACY
series. Moreover, the cytotoxicity of CYWA-2, 3, 6, and 7 to breast cancer cells and the inhibitory
effect on CaMKII are even much better than those of KN-93 and WACY series. Our results suggest
that the developed structures seem more effective than commercially available CaMKII inhibitor,

indicating the great potential as an anti-breast targeted drug in the future.
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Reagents, conditions, and yields: (a1) NaH, THF, 30 min, 90 °C, (a2) butyrolactone, THF, 8 h, 90 °C, 90%; (b) LiAlH,,
THF, 8 h, 90 °C; (c) 4-methyoxybenzenesulfonyl chloride, EtzN, THF, 60°C, 4 h, 76%; (d) PDC, DCM, 8 h, rt, 65%; (e1)
bromocycloheptane, Mg, THF, rt, 2 h, (e2) aldehyde, THF, 60 °C, 2 h, 60%; (f) PDC, DCM, 8 h, rt.
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it £ 3 214 -33.8679

*LER PR
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(=) &= &3 %2 Isatin 2 Indole

# 5. CYWA-1~122_ % & it

Py & & 1t (kl/mol) FEA S i & 2 4 (kKJ/mol)
CYWA-1 -31.9175 CYWA-7 -38.5829
CYWA-2 -39.1626 CYWA-8 -32.3896
CYWA-3 -37.9988 CYWA-9 -30.5121
CYWA-+4 -34.6458 CYWA-10 -31.5904
CYWA-5 -33.9885 CYWA-11 -32.1526
CYWA-6 -40.6609 CYWA-12 -33.3788
[

S LG E D Rl BN AT I e 0 R AN B ARER (S 0 EBN A

205~ 206~ 209 ~ 210 ~ 217 ~ 220 ~ 222:8 752 & » & = CYWA-1~12 -

Z~NER LG

(WACY i 71])
CORETEY T2

%64 @ F 5 H 2

BR
A+ g | £E(g) | mmol T mL ==
(g/cm?)

4-k 2 A F ok 175.28 | 1.75 10 1.00 wACK2
345-2 7 % A ¥ | 183.21 | 1.83 10 1.00 WACKH
A5-Z2 7 3 A3 % : : . A2 dp 47
4-F ¥ v 111.12 | 1.11 10 1.00 WACKG
-4 F = : : . AZ 44

. WACY-8
dosh o rie 17203 [1.72 |10 1.00 o
4-3 75 5 H ¥z 151.21 | 1.51 10 1.00 ALl

SRR F AR : : : A
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4-18.7 Bt fiy 195.05 |2.34 12 1.20

= ¢ (al) 101.19 | 1.32 13 1.30 1.20 0.726

= & 7 4(0.25M) 25.8

= o ¥=(a2) 101.19 | 1.63 16.13 | 2.50 2.30 0.726

4-7 § RFRRE | 20665 |2.67 1290 | 2.00
7. 4 F(0)# 4 4l £

»r3 g £ £(g) mmol ¥ E mL

¥ B (a)i~ & 4 459.60 4.60 10 1.00
FFEAkEy | 31546 3.15 15 1.50

7% (0.06M) 167
#8.H HOFFHE

A A % ¥ (mg) | mmol 35 mL % & (g/cm3)

¥ Z(b)i~ & 4 431.55 | 216 0.50 1.00

§sem A 99.18 50 0.50 1.00 0.057 0.88
l-e #A-3-3-2 °®

i AP ARAE| 19170 | 144 0.75 1.50

S LRARR

L-ZAFE 2 - 15394 | 115 0.75 1.50

k£ ¥

- BA A [12925 |84 0.65 1.30 0.113 0.742
= & 7 92(0.1M) 5.00

Z ) Bits oy

WACY-2 : 1345 TLC &% > WER RO e fia i e %=1 14V L B2 204

TR enA  WACY-24 230 TLC ¥ v B ™ > Flt b BB R e fo fiy :
=1 63 {7 F fLik 4p A 45 o WACY-25% & $20~40F - ¥ 20~404 e TLC % - 8 3

20

5 =
T T

S S A}

20 /s
o X
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WACY-4: 1 EBjre fac fig & ¢ %=1:131.5: 1387 ¥ 4% 1p % 17 - WACY-43% &
28~374 -

WACY-6: BB ire fee fig 0 &2 %=1:331: 14 ¥ 4240 & 47 - WACY-6%
32~375§ °

WACY-8 : 2 & 5B P F i o

WACY-10 : "2 B B2 fet fig o & & %=1:321: &7 § i dp & 47 - WACY-105% &
30~35% » A4 5 EPRA -

A WA FFH
1.81
WACY-2 B12.71 ><1000:—350/
10 D
1.88
WACY-4 Sig.67 * 1000 = 36
10 o
1.63
WACY-6 14658 * 109 = 36Y%
10 oo
1.73
WACY-8 50748 * 1000 = 340
10 DR
1.88
WACY-10 786.67 < 1000 ~ 309
10 D
(4]
GHMi A s TEAF ETLC R FHWER- B ¥ A2 & F35L3030% 0 &7

o

PE prhi A 05
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(CYWA )i 7])
(-) &3 e hAmFFFE

£10. CYWA & & #% % 3 # £

B+ E % £ (mg) | mmol ¥ E mL ==
5-NO2 isatin 192.13 480 2.50 1 Isatin 2 Indole
5-Br isatin 226.03 565 2.50 1 -
5-OMe isatin 177.20 443 2.50 1 CYWA-1~12
5-COOMe indole | 175.19 920 5.25 2.1
5-F indole 135.14 709 5.25 2.1
5-Br indole 196.05 1030 5.25 2.1
5-OMe indole 147.17 773 5.25 2.1
i 4
CSA 2323 116.2 0.5 0.2

(=) &g g
CUEHEE 4 Rkt E 1Y 4§ RS EA A - F TR R R
TH

EPERAS

%

b

kS
it

B

3

v

(2) RAFPE

#11.CYWA i+ & = & ¥

» L2 % 5 BAS
CYWA-1 68% CYWA-7 66%
CYWA-2 82% CYWA-8 83%
CYWA-3 79% CYWA-9 88%
CYWA-4 74% CYWA-10 84%
CYWA-5 67% CYWA-11 95%
CYWA-6 75% CYWA-12 90%

22



Spectrum
MS: 2.1108-2.2774 / 20220303 WACY-2 /ESI+ / / (2284)
.2611
100 1 535.26
~
] {fvﬂ 'N;.]J
75
g
2
@
$ ] 8 n
e 1 (a1 )‘
25 i
1 513.2781
. | I
e e R e —_—
480 490 500 510 520 530 540 550 560 570
m/z
Elemental Composition
Parameters Elements Set 1
Tolerance: +200ppm  Symbol C H S Na
Electron: Odd/Even  Min 0 0 4 1 0
Charge: +1 Max 400 1000 4 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calcuisted Difference Difference  DBE
Mass
[mDa] [ppm]
51327812 C29H41N204S 513.27815 -0.04 -007 105
535.26107 C29 H40N2 04 Na S 535.26010 0.97 181 105
F120. WACY-2 7 3%
Spectrum
MS: 1.7387-1.8921 / 20220512_WACY-4 / ESI+ / / (2144)
100.3] 5432131
] A
1 [(ra4/a |
75+ L J
X ]
2 ]
g 50 = e
£ ] MAH |
25—_ L
1 521.2309
0 A .,.‘...,....,..l.'.,.,..‘,. s e
480 490 500 510 520 530 540 550 560 570 580
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: £3.00 ppm  Symbol (& H o S Na
Electron: Odd/Even  Min 0 0 7 1 0
Charge: +1  Max 400 1000 7 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Caleuiated Difference Difference  DBE
Mass
[mDa] [ppm]
521.23093 C26 H37 N20O7 S 521.23160 -0.67 -1.28 95
543.21307 C26 H36 N2 07 Na S 54321354 -047 -0.87 9.5
B116. WACY-4 1 3%
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Spectrum

MS: 2.0754-2.1954 / 20220512_WACY-6 / ESI+ / / (2476)
4 4711
100__ 71.1729
] 4}
A r 2 = Tl 2
4 M+ A |
75 4 ¢ .
g ]
£ ]
e 50 = +
] J
25 -
] 449.1912
o..[...,....,...,‘...,...,.l..,,...l,,...‘,....
420 430 440 450 460 470 480 490 500 510
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: +3.00 ppm  Symbol C H (o] I S Na
Electron: Odd/Even  Min 0 0 4 2 1 1 0
Charge: +1  Max 400 1000 4 2 1 1 1
DBE: -99.0 - 999.0
Results
Calculated s Mass
Mass Formula Difference Difference  DBE
Mass
[mDa] [ppm]
44919121 C23 H30N2O4FS 449.19048 073 1.62 9.5
471.17285 C23 H29 N2 O4 FNa S 471.17243 042 0.90 95
B121. WACY-6 7 3%
Spectrum
MS: 1.0024-1.0557 / 20220622 WACY-8 / ESI+ / / (493)
531.0933
100
1 7
4 ~ .t
4 MANa
75 =
§“ ] 547.0670
g 50—- .7 .
:’E J M
25 4
A A AR oA S A oAl i idaaa, Ao sl ais sap sl J LL“... PIRTY W, VT PN ) A I. J.J. Aaap el i ~
0 Ao ol ot houool pudpos foon g Aty s g s sbdnsdf asn b fl4 s d ot 0.2 prrspisttione busfe oo st oo oty odein il
515 520 525 530 535 540 545 550 555 560
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: +2.00 ppm  Symbol C H o) S Na K Br
Electron: Odd/Even  Min 0 0 a 2 1 0 1
Charge: +1  Max 400 1000 4 2 1 i 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calayatec Difference Difference  DBE
Mass
[mDa] [ppm]
531.09327 C23 H29 N2 04 Na S Br 531.09236 091 1.70 95
547.06701 (€23 H29 N2 04 S K Br 547.06630 0.71 1.30 95
F122. WACY-8 7 3%
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Spectrum

MS: 1.9242-1.9909 / 20220622_WACY-10 / ESI+ / /

a 027

511.2246
100 .
2+Ma ! e i
75 S
g |
2 . " 527.197
E 50 vl tH | 3 >
1= L
25 489.2424
o [E e,
470 480 490 500 510 520 530 540 550
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: +2.50 ppm  Symbol C H [e] N Na K
Electron: Odd/Even  Min 0 0 5 0 0
Charge: +1  Max 400 1000 5 1 1
DBE: -99.0 - 999.0
Results
Calculated Mass Mass
Mass Formula Difference Difference  DBE
Mass
[mDa] [ppm]
489.24245 C26 H37N205S 489.24177 0.68 139 9.5
511.22460 C26 H36 N2 O5Na S 511.22371 0.88 173 95
527.19751 C26 H36 N2 05 S K 527.19765 -0.14 -0.27 9.5
$123. WACY-10 57 3%
WACY-2 |
i I A A
. ENEER EILEE I e
9.5 9.0 85 3.’0 7:5 7:0 5»'5 6.0 5.0 4.5 4.'0 3.'5 3.0 2.'5 2.'0 I:S 1 .IO 0!5 PPM
WACY-4 I
| 1 At A AnA
, . m [ @ EEslsm @ @l
M s 7 e s a 2 2 1 ° ppm
[] MA
— @l Gsfls @ (o
° 8 7 e s a 3 2 1 o ppm
51 3276
;GF 500.1300126 IMH=
E
3
WACY-8 m ” "
ElE EEC
T T T T il T e T - T i T T
9 8 7 6 4 3 2 1 0 ppm
WACY-10 |
Ll . m )
. (8 (&8 B @EEn @ (=8
s s 7 e a 3 2 1 o ppm

B124. WACY i 7

25
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(4]

FHRSS
WACY-2: HRMS (ESI+) caled for C20H40N204NaS [M+Na]+, 535.2601; found, 535.2611 -
WACY-4: HRMS (ESI+) caled for C26H36N20O7NaS [M+Na]", 543.2131; found, 543.2135 -
WACY-6: HRMS (ESI+) caled for C23H20N>O4FNaS [M+Na]*, 471.1729; found, 471.1724 -
WACY-8: HRMS (ESI+) caled for C23H20N204NaSBr [M+Na]", 531.0933; found, 531.0924 -
WACY-10: HRMS (ESI+) caled for C26H3sN2OsNaS [M+Na]", 511.2246; found, 511.2237 -
WACY-23 WACY-10p] 1%~ + E &2 38inigfp ¢ > & &3 M2 S5 pHRAy
NMR Fl# : NMR TR L% @30 &1 &2 54 2 Bl o a BT 2 afis

BE g o d PV FTERHFEPHRASF T AFBRES o

(CYWA )i 7])

Spectrum
MS: 0.3602-1.4603 / 20230117 CYWA-1_neg / ESI- / / (663)
523.1261
100 —
75
g ]
2
3
S 50 —
5
25
1 L ALL
S T T ™ T T T 1 T T T L
470 480 490 500 510 520 530 540 550 560 570 580
m/z

Elemental Composition
Parameters Elements Set 1:

Tolerance: +10.00 ppm  Symbol (5 H O N
Electron: Odd/Even  Min 0 0 7 4
Charge: -1 Max 1000 400 7 4
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference  DBE
Mass
[mDa] [ppm]
523.12607 C28 H19 N4 O7 523.12592 0.15 0.28 21.5

1/1

B125. CYWA-1 3
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Spectrum

_MS: 0.8133-1.6300 / 20230117_CYWA-2 neq / ESI-/ / (648)
| 443.0961
1 7
1 M-
50 -
g
2
Z
2
= 25 -
4 478.0700
1 . i " P | o
o‘ﬁt.”rh“*"',.‘“v..“‘,...‘.‘,.‘.‘..,...‘..“.‘.‘,.,.', bt Ll g o |
380 390 400 410 420 430 440 450 460 470 480 490 500
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: +10.00 ppm  Symbol C H [¢] N
Electron: Odd/Even  Min 0 0 3 4 2
Charge: -1 Max 1000 400 3 4 2
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Galedlated Difference Difference  DBE
Mass
[mDa] (ppm]
443.09607 C24 H13 N4 O3 F2 443.09612 -0.05 -0.11 195
1/1
Spectrum
MS: 0.7903-1.4653 / 20230117_CYWA-3 neq / ESI-/ / (132)
15
564.9336
_ 10
I 1
2
2
2 1
i~ 5 562.9356 566.9317
P FPTRRPY RN TUY SETTT RO TN TN SRR TPUTI IO IO PN, PO YO Y 8 LL.A T T Ty, o
e e e e e e L A s ey e s S B e e e e e B |
540 545 550 555 560 565 570 575 580 585
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: +10.00 ppm  Symbol C H [e] N Br
Electron: Odd/Even  Min 0 0 3 4 2
Charge: -1 Max 1000 400 3 4 2
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Glculated Difference Difference  DBE
Mass
[mDa] [ppm]
562.93560 C24 H13 N4 O3 Br2 562.93599 -0.39 -0.69 19.5
1/1

F127. CYWA-3 7 3#
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Spectrum

Subtract [MS: 0.2094-0.75%94, MS: 3.0513-4.9181] / 20230117_CYWA-4_neg / ESI- / / (45)
1 4671355
e 10
R d
2 1
2 4
2
£ il
54
410 420 430 440 450 460 470 480 490 500 510 520
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: £10.00 ppm  Symbol C H [e] N
Electron: Odd/Even  Min 0 0 5 4
Charge: -1 Max 1000 400 5 4
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference  DBE
Mass
[mDa] [ppm]
467.13553 C26 H19 N4 O5 467.13609 -0.57 -1.21 19.5

1/1

F128. CYWA-4 77 34

Spectrum
MS: 1.9177-2.5111 / 20230117_CYWA-5 / ESI+ / / (112)
] 582.0430
100 580.0472
g 75
2 ]
2 ]
2 50
= 4
] 581.0459 || 583.0434
25 4
0 bttt paral b AI-A.M)\ .‘“".‘ Aodas IILA. MaM nsagall A.A.I ) _.J' A !\ lMA.I'm...‘ "“f‘“A"‘,‘ YPE --le -m
565 570 575 580 585 590 595
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: £10.00 ppm  Symbol C H [e] N Br Na
Electron: Odd/Even  Min 0 0 5 3 1 1
Charge: +1  Max 1000 400 5 3 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Caleulated Difference Difference  DBE
Mass
[mDa] [ppm]
580.04721 (€28 H20 N3 O5 Na Br 580.04785 -0.65 -1.12 19.5
1/1

F129. CYWA-S 7 3
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[ Mass Spectrum ]

Data : 20230118 CYWA-6-HR-001
Sample : CYWA-6

Note : NBA

lon Mode : FAB+

RT:053min  Scan#:(9,10)
Elements : C 1000/0, H 1000/0, 798r 1/0, 81Br 1/0,F 2/2,N3/3.01/1
Mass Tolerance Smmu

Unsaturation (US) :-0.5 - 1000.0

Date : 18-Jan-2023 16:18

(%]
220487 479.0265
100 477.029
80 -]
60 -]
40 -1
| 4500237
20
0 passd il et llth 3 “"lh‘“.* oy Il‘ ILLHL'U | ; I e
420 430 440 450 460 470 480 490 500 510 520
Observed m/z I nt%
477.0294 94.64
Estimated m/z Err(ppm / mmu] U.S. c H 798Br 81Br F N o
1 477.0288 +1.2 / +0.6 18.0 24 14 1 - 2 3 1
Observed m/z Int%
479.0265 100.00
Estimated m/z Err[ppm / mmu] U.S. c H 79Br 81Br F N o
2 479.0268 -0.6 / -0.3 18.0 24 14 - 1 2 3 1
[ Mass Spectrum ]
Data : 20230118 CYWA-7-HR-001  Date : 18-Jan-2023 16:23
Sample : CYWA-7
Note : NBA
lon Mode : FAB+
RT:000min  Scan#: (1,14)
Elements : C 24/24,H 14/14,798r 3/0,81Br 3/0.N 3/3,0 1/1
Mass Tolerance  : 10mmu
Unsaturation (U.S) :-0.5 - 1000.0
600.8630
(%]
70439 598.867
100 2.8680
80
gg 596.868!
4 il L -
[ ; T I I ¥ I [ Y I " T T I 1
550 560 570 580 590 600 610 620 630 640 650
Observed m/z Int%
596.8685 34.79
Estimated m/z Err{ppm / mmu] U.S. c H 798Br 81Br N )
1 596 .8687 -0.3/ -0.2 18.0 24 14 3 - 3 1
Observed m/z Int%
597.8595 32.33
Observed m/z Int%
598.8677 100.00
Estimated m/z Err{ppm / mmu] U.S. C H 798r B81Br N 0
2 598 .8666 +1.8/ +1.118.0 24 14 2 1 3 1
Observed m/z Int%
599.8620 51.32
Observed m/z Int%
600.8630 99.06
Estimated m/z Err(ppm / mmu] U.S. c H 79Br 81Br N 0
3 600.8646 -2.17/ -1.6 18.0 24 14 1 2 3 1
Observed m/z I nt%
601.8673 45.10
Observed m/z I nt%
602.8680 37.12
Estimated m/z Err(ppm / mmu] U.S. C H 79Br 81Br N o
4 602.8626 +9.0 / +5.4 18.0 24 14 - 3 3 1

FI31. CYWA-7 i 3
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Spectrum

MS: 2.1573-2.8639 / 20230117_CYWA-8 / ESI+ / / (23)
75
526.0584

= - 524.0574
g 50
2
2
g p
=

25 527.0592

Elemental Composition

Parameters Elements Set 1:
Tolerance: +10.00 ppm  Symbol C H [e] N Br Na
Electron: Odd/Even  Min 0 0 3 3 1 1
Charge: +1  Max 1000 400 3 3 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Gileulated Difference Difference  DBE
Mass
[mDa] [ppm]
524.05738 C26 H20 N3 O3 Na Br 524.05803 -0.65 -1.24 17.5
1/1
Spectrum
MS: 3.3709-3.5176 / 20230117_CYWA-9 / ESI+ / /. (242)
532.1476
100
75
& ]
2 ]
@ 1
S 50 —
£ ]
25 4
480 490 500 510 520 530 540 550 560 570 580
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: +10.00 ppm  Symbol C H o N Na
Electron: Odd/Even  Min 0 0 6 3 1
Charge: +1  Max 1000 400 6 3 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Gilelated Difference Difference  DBE
Mass
[mDa] [ppm]
532.14765 C29 H23 N3 06 Na 532.14791 -0.26 -0.49 19.5

1/1

F133. CYWA-9 7 3#
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Spectrum

Intensity [%]

MS: 1.5484-2.2218 / 20230117_CYWA-10/ ESI+ / /

28)

25

20

Elemental Composition

4281224

452.1183

Parameters Elements Set 1:
Tolerance: +10.00 ppm  Symbol C H [e] N F Na
Electron: Odd/Even  Min 0 0 2 3 2 1
Charge: +1  Max 1000 400 2 3 2 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Gleulated Difference Difference  DBE
Mass
[mDa] [ppm]
452.11830 C25 H17 N3 O2 F2 Na 452.11810 0.19 0.42 17.5
1./
B®134. CYWA-10 & 3%
. )
[ Mass Spectrum ]
Data: 20230118 CYWA-11-HR-001  Date : 18-Jan-2023 16:39
Sample : CYWA-11
Note : NBA
lon Mode : FAB+
RT:025min  Scan#: (56)
Elements : C 1000/0, H 1000/0, 79Br 2/0, 81Br 2/0,N 3/3,0 2/2
Mass Tolerance  : 5mmu
Unsaturation (U.S) :-0.5 - 1000.0
(%]
207791 5509661
100
80
) 52.9616
60 548,968
40
20+ I
04 P ll lll. il l Ik i m/z
I r t T T t + T T u T t T T T T T T |
500 510 520 530 540 550 560 570 580 590 600
Observed m/z Int%
548.9688 53.66
Estimated m/z Errippm / mmu] U.S. (& H 798r 81Br N 0
1 548.9687 +0.1 / +0.118.0 25 17 2 - 3 2
Observed m/z Int%
550.9661 100.00
Estimated m/z Err[ppm / mmu] U.S. c H 798r B81Br N o
2 550.9667 -1.1/ -0.6 18.0 25 17 1 1 3 2
Observed m/z Int%
551.9653 59.60
Observed m/z Int%
552.9616 56.73
Estimated m/z Errlppm / mmu] U.S c H 79Br 81Br N o
3 552.9647 -§.5/ -3.118.0 25 17 - 2 3 2

M35 CYWA-11

31




Spectrum

MS: 1.3699-1.9366 / 20230117 _CYWA-12 / ESI+ / / (92)
50 7
. 4761575
£ 30
2 ]
2 a
2
£ 20 4
10
410 420 430 440 450 460 470 480 490 500 510
nz
Elemental Composition
Parameters Elements Set 1:
Tolerance: +10.00 ppm  Symbol C H [e] N Na
Electron: Odd/Even  Min 0 0 4 3
Charge: +1  Max 1000 400 - 3
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Cal:/;l::ed Difference Difference  DBE
[mDa] [ppm]
476.15747 C27 H23 N3 04 Na 476.15808 -0.61 -1.28 17.5
B136. CYWA-12 5 3#
s
i 378 ueer
‘ T -}
trol o155
o ST
ES sonanthadt o
l Foia
woor Lo
T T T T T T T T T T T T T ! T T T T T T T T T T T T
12 n 10 L} | 8 7 5 5 4 i 2 1 ppm 12 " 10 [} 8 7 [} 5 ] 3 H 1 ppm
\ B T meTs
Bl e 3 L g
T T T T T T T T T T T T T
W r i N ’ . N ! i} N T T N 12 11 10 ] 7 5 q 3 2 1 ppm
12 1 10 ° o7 5 3 2 1 ppm WY N
L E L L]
i
W am
W L0
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w 400, 1300038 Hins Sany5a00y e
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®137. CYWA-1~12 NMR i 3%
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[+ ]
B RS E
CYWA-1: HRMS (ESI+) caled for C2sHi19N4O7[M-H], 523.1259; found, 523.1261
CYWA-2: HRMS (ESI+) calcd for Co4H13N4O3F2[M-H], 443.0961; found, 443.0961.
CYWA-3: HRMS (ESI+) calcd for C24H13N4O3Br2[M-H], 562.9360; found, 562.9356
CYWA-4: HRMS (ESI+) calcd for CasHi19N4Os[M-H], 467.1361; found, 467.1355
CYWA-5: HRMS (ESI+) caled for CasH20N3OsNaBr[M+Na]", 580.0479; found, 580.0472
CYWA-6: HRMS (FAB+) calcd for C24H14N30BrF2[M]", 479.0268; found, 479.0265
CYWA-7: HRMS (FAB+) calcd for C24H14N30Br3[M]", 602.8626; found, 602.8680
CYWA-8: HRMS (ESI+) calcd for C23H20N303NaBr[M+Na]’, 524.0580; found, 524.0574
CYWA-9: HRMS (ESI+) calcd for C20H23N306Na[M+Na]*, 532.1479; found, 532.1477
CYWA-10: HRMS (ESI+) calcd for C2sHi7NO>F2Na[M+Na], 452.1181; found, 452.1183
CYWA-11: HRMS (FAB+) calcd for C2sHi7N302Br2[M]", 550.9667; found, 550.9661
CYWA-12: HRMS (ESI+) caled for C27H23N304Na[M+Na]", 476.1581; found, 476.1575
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