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Figure S1. XPS total spectra of Tirzepatide SCBB and its complexes with MgCl,.

Table S1. Atomic composition of the complexes Tirzepatide SCBB:MgCl.

SCZ‘ZL’}’\%C'Z C,% | 0,% | Mg,% | Cl,% | F,% | N,% | C/Mg | O/C | N/C | Cl/Mg
1:0 exp | 7518 | 17.73 - 0.87 0.80 5.42 - 0.24 | 0.07 -
teor | 64,73 | 20.90 - - - 5.72 - 0.32 | 0.09 -

1:1 eXp | 71.76 | 17.92 | 1.19 1.65 1.89 559 | 60.30 | 0.25 | 0.08 | 1.39
teor | 7333 | 17.78 | 1.11 2.22 - 556 | 66.06 | 0.24 | 0.08 2

1:1.1 eXp | 7274 | 1736 | 1.22 1.48 1.61 559 | 59.62 | 024 |0.08| 1.21
teor | 7309 | 17.72 | 1.22 2.44 - 554 | 59.91 | 0.24 | 0.08 2

1:2 eXp | 69.21 | 17.52 2.3 3.36 2.13 548 | 30.09 | 025 | 0.08| 1.46
teor | 7097 | 17.20 | 2.15 4.30 - 538 | 33.01 | 0.24 |0.08 2

1:4 eXP | 68.09 | 17.16 | 3.28 455 2.23 469 | 2076 | 025 |0.07| 1.39
teor | 6667 | 16.16 | 4.04 | 8.08 - 5.05 | 16,50 | 0.24 | 0.08 2
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Figure S2. "H NMR spectrum of Tirzepatide SCBB (400 MHz, DMSO-d).
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Figure S3. TOCSY spectrum of Tirzepatide SCBB (400 MHz, DMSO-d).
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Figure S5. HSQC spectrum of Tirzepatide SCBB (400 MHz, DMSO-db).
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Table S2. 'H and *C chemical shifts of Tirzepatide SCBB in DMSO-ds
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NH Ca Ha CB Hp Cy Hy Cother Hother
C1:65.6
C2:46.6 H1: 4.27
C3,C14:144.0 H2: 4.22
C4,C13:125.6 | H4, H13:7.73
Fmoc C5, C12:127.3 | H5, H12: 7.33
C6, C11:127.7 | H6, H11: 7.42
C7,C10:120.2 | H7, H10: 7.88
C8, C9:140.1
Ccol 156.2
Cod: 24.8
oNH: 7.61 1.62 1.46 ; Ho: 1.42
Lys cNH: 7.67 53.9 391 | 30.23 1.70 23.05 138 CS..38.1 He: 3.10
(cho. 173.9
C11:70.5 H11: 3.85
C13:69.6 .
C14: 69.6 H13: 3.55
AEEA1 7.87 e H14: 3.55
C16:69.0 .
: H16: 3.40
C17: 38.6 H17: 3.21
C10: 169.0 T
€2:705 H2: 3.87
C4:69.6 :
C5: 69.6 H4: 3.55
AEEA2 7.65 e H5: 3.55
C7:69.0 .
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1.75 0Cco: 171.5 .
Glu 8.03 52.4 4.05 27.0 1.90 31.7 2.15 vCeo: 171.7 Higy: 1.38
Cigu: 80.0
C2:35.2
C3:24.8 H2: 2.15
C4-17: 28.9 H3: 1.46
C18:24.8 H4-17:1.22
C20 C19:35.2 H18: 1.46
Ciuve): 28.1 H19: 2.08
Cl1:1725 Higy: 1.38
C20: 1725
Cisu: 80.0
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Figure S6. 'H NMR spectrum of Tirzepatide SCBB after addition of 0.5 equiv. of MgCl, (400

MHz, DMSO-ds).
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Figure S7. '"H NMR spectrum of Tirzepatide SCBB after addition of 1 equiv. of MgCl, (400

MHz, DMSO-ds).
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Figure S8. 'H NMR spectrum of Tirzepatide SCBB after addition of 2 equiv. of MgCl» (400
MHz, DMSO-d).
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Figure S9. 'H NMR spectrum of Tirzepatide SCBB after addition of 3 equiv. of MgCl, (400
MHz, DMSO-ds).
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Figure S10. 'H NMR spectrum of Tirzepatide SCBB after addition of 4 equiv. of MgCl, (400

MHz, DMSO-ds).
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Figure S11. 3C NMR spectrum of Tirzepatide SCBB after addition of 4 equiv. of MgCl, (400

MHz, DMSO-ds).
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Figure S12. TOCSY spectrum of Tirzepatide SCBB after addition of 4 equiv. of MgCl> (400
MHz, DMSO-d).
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Figure S13. HSQC spectrum of Tirzepatide SCBB after addition of 4 equiv. of MgClz (400

MHz, DMSO-ds).
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Figure S14. HMBC spectrum of Tirzepatide SCBB after addition of 4 equiv. of MgCl> (400

MHz, DMSO-ds).
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Figure S18. "H NMR spectrum of Semaglutide SCBB after addition of 1 equiv. of MgCl, (400
MHz, DMSO-d).
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Figure S22. "H NMR spectrum of Semaglutide SCBB (600 MHz, CDCl5).
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Table S3. 'H and *C chemical shifts of Semaglutide SCBB in CDCl;

_“““______“'_ﬁ_;“______“““
L
=, =
*] ]
&

2 |
NH Ca Ha CB HB CY H'Y Cother Hother
C1:66.8
C2:47.2
C4, C13: H1: 4.42
125.2 H2: 4.22
Fmoc C5, Ci12: H4:7.61
127.1 H5: 7.32
Ce6, C11: H6: 7.40
127.7 H7:7.76
C7, C10:
120.0
oNH:
1.87 1.44 C5:28.6 Hb: 1.57
Lys 5'_75 535 4.38 317 1.82 219 1.38 Ce: 38.3 He: 3.32
eNH: 6.97

Cl11:70.4 H11: 4.00
C13:69.9 H13: 3.61
AEEAl 7.11 C14:70.9 H14: 3.65
C16:69.9 H16: 3.54
C17:39.1 H17:3.43

C2:70.5 H2:3.97
C4:69.8 H4: 3.64
AEEA2 7.30 C5:70.9 H5: 3.65
C7:69.9 H7:3.55
C8:38.5 H8: 3.51
Glu 6.53 52.4 4.42 29.1 iég 32.7 | 229 | Ciumme: 27.8 Higu: 1.46
C2: 36.6 H2:2.23
C3:25.6 H3:1.60
C4:29.4 H4:1.25
C5:29.2 H5:1.28
C6:29.6 H6:1.24
C18 C7-13:29.6 H7-13:1.24

C14:29.1 H14: 1.27
C15: 29.4 H15: 1.26
C16: 255 H16: 1.57
C17:35.6 H17: 2.20
Cisugviey: 28.2 | Hipy: 144

S17



momoCcmmoownm o2 oo o THomTMofsTmAumMMN-SmTmoo@m moc—wmuunTeT
[ B IR ILETEITERAAARATIONAE SRR AYRYIAT

0.00

N g % Il LI e R T R

|
Y
P U T P - S N/ARV Nyl
|
|
|
1 |
I
| i
AL A ‘
T T T
TR ® 5083
L . i i - i : [ . : ! :
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 35 3.0 2.5 20 1.5 1.0 0.5 0.0

4.0
1 (ppm)

Figure S26. 'H NMR spectrum of the complex of Semaglutide SCBB with 1 equiv. of MgCl>

(600 MHz, CDCls).
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Figure S27. TOCSY spectrum of the complex of Semaglutide SCBB with 1 equiv. of MgCl,

(600 MHz, CDCls).
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Figure S28. NOESY spectrum of the complex of Semaglutide SCBB with 1 equiv. of MgClz

(600 MHz, CDCls).
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Figure S29. HSQC spectrum of the complex of Semaglutide SCBB with 1 equiv. of MgCl

(600 MHz, CDCl3).
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Table S4. 'H and *C chemical shifts of the complex of Semaglutide SCBB with 1 equiv. of

MgCl, in CDClI3

_“““““““'?:_'_'.“._._-_““m .
L

o)
]
NH Ca Ha CB HB CY H’Y Cother Hother
C1:66.8 H1: 4.42
C2:47.3 H2: 4.22
Emoc C4, C13: 125.0 H4: 7.60
C5, C12: 127.1 H5: 7.31
C6, Cl11: 127.7 H6: 7.40
C7, C10: 120.0 H7:7.76
L S%N",GH_ e35 | 441 | 317 | 189 | o g | 146 C5: 28.5 HS: 1.57
ys '6_33' : : 1 183 21 137 Ce: 382 He: 3.32
Cl11:705 H11: 4.00
C13:70.0 H13: 3.61
AEEA1 7.27 C14:70.9 H14: 3.64
C16: 69.8 H16: 3.55
C17:39.3 H17: 3.44
C2:70.5 H2: 3.97
C4: 69.9 H4: 3.64
AEEA2 7.07 C5: 70.9 H5: 3.64
C7:69.9 H7: 3.55
C8: 38.6 H8: 3.51
Glu 6.51 524 | 443 | 29.1 f'ég 327 | 230 | Cisume: 28.0 Hu: 1.46
C2:36.6 H2: 2.22
C3:25.7 H3: 1.61
C4: 29.6 H4: 1.23
C5:29.4 H5: 1.27
C6:29.8 H6: 1.24
c18 C7-13: 29.8 H7-13: 1.24
C14:29.3 H14:1.28
C15: 295 H15: 1.25
C16: 25.2 H16: 1.57
C17:35.7 H17: 2.19
Cipumey: 28.2 Hu: 1.43
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Figure S30. 'H NMR spectrum of the complex of Semaglutide SCBB with 2 equiv. of MgCl,

(600 MHz, CDCL).
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Figure S31. TOCSY spectrum of the complex of Semaglutide SCBB with 2 equiv. of MgCl,

(600 MHz, CDCls).
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Figure S32. NOESY spectrum of the complex of Semaglutide SCBB with 2 equiv. of MgClz

(600 MHz, CDCls).
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Figure S33. HSQC spectrum of the complex of Semaglutide SCBB with 2 equiv. of MgCl,

(600 MHz, CDCls).
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Table S5. 'H and *C chemical shifts of the complex of Semaglutide SCBB with 2 equiv. of

MgCl, in CDClI3

- H &8 @ -
.-':'T-_\. _',L\H,Dxrﬁw M%f_,hl
i : |

= o0
:
;
;
: NN OO
] 1
; °
NH Ca, Ha CB HB CY H’Y Cother Hother
C1:66.8 H1: 4.43
C2: 47.2 H2: 4.22
C4,C13:1250 | H4:7.60
Fmoc C5,C12:127.1 | H5:7.32
C6,C11:127.7 |  H6: 7.40
C7,C10:1200 | H7:7.76
L gng': 536 | 230 | 317 | 187 | o9 | 146 C5:28.7 H5: 1.58
ys N 703 | : T 183 2| 138 Ce: 383 He: 3.32
C11: 705 H11: 4.00
C13:69.9 H13: 3.60
AEEA1 7.36 C14:70.8 H14: 3.63
C16: 69.7 H16: 3.54
C17:39.3 H17: 3.43
C2:705 H2: 3.98
C4:69.9 H4: 3.63
AEEA1 717 C5:70.8 H5: 3.64
C7:69.9 H7: 3.55
C8: 38.6 H8: 3.49
Glu 6.60 524 | 442 | 291 i'glﬁ 327 | 230 | Cisumey 28.0 Hi: 1.46
C2:36.6 H2: 2.23
C3: 25.6 H3: 1.59
C4:29.4 H4: 1.27
C5: 29.2 H5: 1.28
C6: 29.6 He: 1.24
c18 C7-13:296 | H7-13:1.24
C14:29.2 H14: 1.29
C15: 29.4 H15: 1.26
C16: 25.2 H16: 1.57
C17: 35.6 H17: 2.20
Ciguey: 28.2 Hisa: 1.43
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Figure S34. A part of '"H NMR spectrum of Tirzepatide SCBB in the range

presence of various amounts of magnesium chloride (400 MHz, DMSO-db).

8.5-6.8 ppm in
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