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1. HPLC, HRMS, and NMR Spectra of compounds 14, 8, 10 and 10, IBAC solvate.
1.1 HRMS, and NMR of Compound 14
1.1.

1 HRMS

Qualitative Compound Report

Data File 20220729073-0802-004.d Sample Name WOK007-8
Sample Type Sample Position vial 9
Instrument Name Instrument 1 Acg Method
DA Method Default.m Comment lot: 220627
AcquiredTime 8/2/2022 10:08:35 AM DataFile D:\MassHunter\Data\2022-0812022-08-02420220729073-0802-004.d
Compound Table
i}
Compound Label RT Mass | Abund ‘ Formula | Tgt Mass ‘ (ppm)
Cpd 1: CEHIINO2[  0.214] 155.095] 497975 C8HI3N 02 | 155.0946] 2.1
Compound Label RT Algorithm Mass
Cpd 1: CB H13 N 02 0.214 | Find By Formula 155.005 O

MS Zoomed Spectrum

x10 5 [Cpd 1: C& H13 N O2: +ESI Scan (0.147-0.164, 0.265-0.332 min, 7 scans) Frag=140.0V 20220729073-0802-004._ \\/‘t
\
5 156.1022 N
45 (MrH) O
4+ Li
35
2
25
2
1.5
1
0.5 14
o T T T T T T T T L ‘ T T T T T T T
142 144 146 148 150 152 154 156 158 160 162 164 166 168 170
Counts vs. Mass-to-Charge {m/z)
MS Spectrum Peak List
m £ |(airm Z |I:||fﬂppm] [ z [Abumn ormul on
156.1022]  156.1019] 2.09] 1| 497975|CcB H14 N 02 [m+H)+ |
— End Of Report —
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1.1.2 'H NMR (D20)
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1.1.3 3C NMR (DMSO-d6)
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1.2 HPLC, HRMS, and NMR spectra of Compound 8
1.2.1 HPLC
[ch romatogram
1800 7] 20220617-2-HPLC-005 #4 [manually integrated] WOK009-5-220616-gu UV_VIS_1 WVL:210 nm
T 3
&
1,500 T F

: F_| F
1,250

] HN">0
1,000 : 0

] >(\f 0

] N
7507 "‘\/kOH
500 . i
250 A 8

] | | b

o — ———" ;

- — | ]
250 | o -
-500
-600- T T T T T T T T

0.0 2.0 4.0 5.0 8.0 10.0 12.0 14.0 15.0
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount

min mAU*min mAU % % n.a.
1 8.123 104.328 1900.607 96.93 94 66 na.
2 8.213 3.306 107.239 3.07 5.3 n.a.
Total: 107.634 2007.846 100.00 100.00

1.2.2 HRMS




Qualitative Compound Report

Data File 20220729016-0729-026.d Sample Name WOK009-5

Sample Type Sample Position Vial 85

Instrument Name Instrument 1 Acg Method

DA Method Default.m Comment lot:220630

AcquiredTime 7/29/2022 2:47:51 PM DataFile Dx\MassHunter\Data\2022-07\2022-07-29420220729016-0729-026.d

Compound Table

[*Di
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd1: CI6H23F3N2 04| 0.162 364.1591( 1BB66% C16 H23 F3 N2 04 364.161 -5.11
Compound Label RT Algorithm Mass
Cpd 1: C16 H23 F3 N2 04 0.162 |Find By Formula 364.1591

MS Zoomed Spectrum

%105 |Cpd 1: G16 H23 F3 N2 O4: +E5I Scan (0.128-0.162 min, 3 scans) Frag=110.0V 20220729016-0729-026.d Subtr
6
5
4
3
365.1665
2 (M+H)+
387.1472
1 (M+Na)
o T ; v T T T T ; ; ;
358 360 365 370 375 380 a8s 300 395 400
Counts vs. Mass-lo-Charge (m/z)
MS Spectrum Peak List
mjz Calc mjz Diff{ppm) z [Abund [Formula Ton
365.1665 365.1683| ~82) 1 188669|C16 H24 F3 N2 04 (M+H)+
387.1472 387.1502 775 1 B81677|C16 H23 F3 N2 Na 04 (M+Na)+

— End Of Report —

1.2.3 'H NMR (DMSO-d6)
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1.2.4 3C NMR (DMSO-d6)
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1.2.5 SXRD

Table 1. Crystal data and structure refinement for cu_d8v22277_0m.
Identification code cu_d8v22277 _0m
Empirical formula C16.33 H24.33 F3 N2 04.33



Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.679°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I1>2sigma(l)]

R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

375.04
293(2) K
1.54178 A
Trigonal

R3:H

a=23.7973(8) A a=90°.
b =23.7973(8) A b= 90°.
c=10.5714(4) A g =120°.

5184.6(4) A3

9

1.081 Mg/m3

0.806 mm

1782

0.200 x 0.150 x 0.120 mm3
7.061 to 67.388°.

-26<=h<=28, -28<=k<=25, -12<=I<=12

20262

4076 [R(int) = 0.0617]

98.2 %

Semi-empirical from equivalents
0.7533 and 0.4876

Full-matrix least-squares on F2
4076 / 136 / 300

1.059

R1=0.0565, wR2 = 0.1578
R1=0.0593, wR2 = 0.1635
0.02(10)

0.0107(14)

0.218 and -0.174 e.A3



1.3 HPLC data, HRMS, and NMR of Compound 10
1.3.1.1 HPLC

Chromatogram

2] 20220727-HPLC-005 #7 [manually integrated) WOK009-5-220714-40
e

UV_VIS_1 WVL:210 nm

1,800
] =
4 Ll
4 ]
1,500
1,250 CF,
] HN S o
1,000 .0
_ W NH
750 o
] H
500
] . P
250 3
] 'l ©
|
] —~
ol A . - ".]l
b | | i “-J. -
] | T /
1 W T
-250] — -
-400- — —
0.0 2.0 4.0 5.0 8.0 10.0 12.0 140 150
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAL*min mAU Y% % n.a.
1 6.903 9.804 155.015 9.39 8.41 na.
2 7.025 94.633 1687.173 90.61 91.59 n.a.
Total: 104.437 1842.188 100.00 100.00
Qualitative Compound Report
Data File 20220729017-0729-027.d Sample Name WOK009-6
Sample Type Sample Position Vial 87
Instrument Name Instrument 1 Acg Method
DA Method Defaultm Comment lot:220714
AcquiredTime 7/29/2022 2:53:07 PM DataFile D:\MassHunter\Data\2022-07\2022-07-29\20220729017-0729-027.d
Compound Table
DT
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C23 H34 F3 N5 05 0.144] 517.2525( 194751 C23 H34 F3N5 05 517.2512 2.43]
Compound Label RT Algorithm Mass CF
Cpd 1: C23 H34 F3 N5 05 0.144 |Find By Formula 517.2525 3
MS Zoomed Spectrum
«10 5 |Cpd 1: G23 H34 F3 NS O5: +ES| Scan (0.127-0.144 min, 2 scans) Frag=110.0V 20220729017-0729-027.d Subtr... HN /&O
518.7599 B (0]
as M)+
3
25 540.2408
2 (M+Na)+
15
1
0.5
o . . . | . 1 . _ _ _ .
5085 sio 515 s20 535 535 540 545 550
Counts ve. Mass-te-Charge {m/z)
MS Spectrum Peak List
mjz Calc mjz Diff{(ppm) [Abund |Formula Ton
518.2599 518.2585| 2.7| 373635[C23 HISF3 N5 05 (M+H)+
540.2408| 540.2404 0.67| 194751|C23 H34 F3 N5 Na 05 (M+Na)+

—- End OF Report -—
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1.3.3 'H NMR(DMSO-d6)
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1.3.4 3C NMR(DMSO-d6)
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1.3.5 'H NMR(DMSO-d6)
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1.3.7 XRPD

[20220713002(WOK009-6 220708).raw] , SCAN: 3.0/45.0034/0.01976/28.8(sec), Cu(40kY ,40mA), limax)=1154, 07/14/22 09:46
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1.3.8 XRPD

[20220709002(DLZB).raw] , SCAN: 3.0/45.0034/0.01976/3.44(sec), Cul40KV 40mA), [{max)=15546, 10/18(22 17:54
1
15.04
4
10.04 10
%* /W/
3 7 10 (IBAC solvate)
=
2 8
£
E
18
ol ‘ 14
b -
‘ 11 ‘ 1
2 g L L5 ® ‘
| X i ‘ | “2 ||F ' 20 ‘
. ‘| I |
| ] ‘ : ‘ b 13 | fll‘ H ‘
M il | iy | ||‘\ | @
ar \ \\ H i | ,|||\ 2 (4 2 | 200
[ ‘ f | | ‘ / | | | 25 J| 28
I U LY WA ‘”""VJM | 2 M @
., .Fb u FARY A \\,W\M/\’WM"J\W“W
x10%3
: : - : . : pn : — :
2-Theta(")



1.3.9 DSC

File: C:\TA\Data\DSC\202210120220709002.002
Operator: XUXIAOYAN

Run Date: 18-Oct-2022 22:37

Instrument: DSC Q2000 V24.10 Build 122

Sample: 20220708002 DLZB
Size: 1.2700 mg DsC
Method: Normal Method-N2

18.21°C
1 80.87J/g

Heat Flow (mW)
¥
L

Method Log: Aoﬁ/
4 1: Equilibrate at 30.00C 10 (IBAC solvate)

2: Ramp 10.00C/min to 350.00C
3: End of method

120.22°C
6 —— — . —— . —
0 50 100 150 200 250 300 350
Exo Up Temperamre ("C) Universal V4.5A TA Instruments
Sample: 20220709002 DLZB TGA File: C:._\TGA\202210120220709002 (2).001
Size: 5.0890 mg Operator: XUXIAOYAN
Method: Normal Method-N2 Run Date: 18-Oct-2022 19:19
Instrument: TGA Q500 V20.13 Build 39
120 12
4 N r
i T I
] I ! r
P ¢
J i F1.0
ol i
Il I 1 L
100 F i P
\ L
I I
] Nl ! ! [ 8
N 18.12% i ' Los £
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e
S ] | bt
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2 ] [J 2
= [ =
60 i [}
] Method Log: | (=]
1- Ramp 10 00C/min to 350.00C ¢ -
] 2- Data storage: Off ! :
3: Ramp 30.00C/min to 100.00C ! |
1 4: End of method ‘f |
i ! -
40 i
I s
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1.3.11 SXRD

cu 20221245 Om

Table 1 Crystal data and structure refinement for

cu 20221245 Om.
Identification code

Empirical formula

Formula weight
Temperature/K
Crystal system

Space group
a/A

b/A

/A

o

pre

\Z
Volume/A3
zZ

pcalcgkmg

p/mm-’

F(000)

Crystal size/mm3

Radiation

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [I==20 (I)]
Final R indexes [all data]

Flack parameter

cu_20221245_0m
Co9Ha6F3N5O7

633.71
170.00
triclinic

P1
14.6382(13)
8.7434(8)
14.86811(14)
90.011(2)
112.727(4)
90.015(3)
1756.7(3)

2

1.198

0.811
676.0

0.15= 0.13 x 0.12

CuKa (A = 1.54184)
20 range for data collection/® 6.44 to 149.72

0"

Lo
10 (IBAC solvate) ﬁ/

-18=<h=<18,-10=k=<10,-18=1=< 18

33066

13052 [Rint = 0.0484, Rigma = 0.0519]

13052/329/905

1.047

Ry = 0.0428, WR, = 0.1071
Ry = 0.0488, wR, = 0.1148
Largest diff. peak/hole / e A-3 0.44/-0.20

0.17(7)
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2. HPLC, HRMS, and NMR Spectra of Nirmatrelvir (1)
2.1 HPLC, HRMS, NMR of nirmatrelvir (1)

2.1.1 HPLC data

Chromatogram
4 200 3 20220727-HPLC-005 #4 [manually integrated] WOK008-220721-30 UV_VIS_1 WVL:210 nm
r =]
4 =00
] il CF3
4 L 1)
1,000 /g
1 HN 0]
1 B 0]
800 o
1 0 NH
] N -
AT
] N
1 o ., N
400 H H
1 1
2004
J | ,
Mo o~ q
0. | \5_ B i
200 V \J‘f‘\x___
400-,..,...,......,.......,.....
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 150
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 7.780 2823 55877 397 4.34 na
2 7.866 68.214 1230.999 96.03 95 66 na
Total: 71.037 1286.876 100.00 100.00




2.1.2 HRMS

Mass Spectrum SmartFormula Report

Acquisition Date  7/27/2022 11:54:30 PM

Analysis Info
Analysis Name

D:\Data\SHUJVFENXINOTHER\WOK009-220721_RA1_01_31072.d

Method 20150815.m Operator BDAL@DE
Sample Name  WOK009-220721 Instrument / Ser# maXis 4G 21240
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 220°C
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 6.0 imin
Scan End 1500 miz Set Collision Cell RF  500.0 Vpp Set Divert Valve Waste
Intens. CF3 +MS, 1.7min #99|
x1
] HN’gO
0.8 A
1 1+ (B) o)
0.6- 500.2483 o NH
1+ (C) 2
522.3207 _“\/< 5
0.4 N H
1 - -, H CN
AY
0.24 1+ (J) H
l 584.1995
0.0+ T r .|‘ L | Ly T I' B 1 T
35 400 450 500 550 600 650 m/z
Meas. m/z # Formula Score m/z err[ppm] Mean err [ppm] mSigma rdb e Conf N-Rule
5002483 1 C23H33F3N504 9826 500.2479 0.8 -0.2 66 85 even ok
5222297 1 C23H32F3N5NaO4 10000 5222299 03 0.7 56 85 even ok

2.1.3 'H NMR ((DMSO-d6)
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2.1.4 'H NMR ((DMSO-d6-40°C)
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2.1.8 13C NMR (DMSO-d6)

WOROO09 220721
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2.1.9 DEPT NMR (DMSO-d6)
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2.1.10 H-!H COSY (DMSO-d6)
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2.1.12 HMBC (DMSO-d6)
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Software Information
Software Mame: UWProbe

E— 70220804027 _144307 - RawData

LabSolutions

262

Data Information

“Version:
Diata is:

Original
hanmn

-45:15 PM

Analyst:

08M0/2022 02

Comments:

Date/Time:

UN-2600 (A11665000543)

Instrument Type: UV-2600 Series

Model (S/M)

Instrument Name: ACQ-2F-010

Instrument Infermaticn

[Measurement Properties]

oo

190.00 to 400,

Fast

Disabled
Auto

ampling Interval:
Samgling Interval:

Scan Spesd:
5
Auto

Wavelength Range (nm.):

Scan Mode:

LI-2800 Series.
0.1 sec.

Direct

Marrmal

OFF

MNone
0.0100000

20

Light Source Change Wavelength: 313.0 nm

Dietector Unit:

[Instrument Properties]

Instrumeant Type:
[Attachment Properties]

Measuring Maodea:
Shit Width:
Accurmulation time:
5/R Exchange:
Attachment:

Stair Correction:
Threshold

Points:

[Operation]

Disabled
Disabled

InterPolate:

Average:

CF3

o ZT

1.000

sy

0.000

-0.100

[Sample Preparation Properties]

| Descr‘iplinn| Weight:

300.00 350.00 400.00

nm.

250.00

190.00

PV [Wavelength |  Abs.

No.

Volume:

0.891]

202.10]

Additional Information

Diilution
Path Length:

2.2.2 FT-IR (KBr)

8/9/2022 3:56:36 PM

hanru

EsHIMADZU

IRTracer-100_ACQ-3F-006

20220804027 WOKDO09 220721 ——

D:ADATA\2022120220804027 ispd

—8S8LLL

g S

20— -——- -

1400 1200 1000 800 600 400
cm-1

1600

1800

2800

Potassium Bromide Disc



2.2.3 DSC

File: CATA\Data\DSC\202208\20220729074 001

300
Universal V4.5A TA Instruments

Sample: WOKO009 220721 DSC
Size: 1.0900 mg Operator: XUXIAOYAN
Method: Normal Method-N2 Run Date: 01-Aug-2022 20:41
Instrument: DSC Q2000 V24.10 Build 122
2
O -
192.85°C
78.31Jig
= 2 CF
= 3
£
= HN /go
= = 0
] .
T O
5 W o NH
T 4 ..||/< T
N
H\ "H
Method Log 1
54 1: Equilibrate at 30.00C
2: Ramp 10.00C/min to 300.00C
3. End of method
194.40°C
-8 T T T T T
0 50 100 150 200 250
Exo Up Temperature (°C)

Sample: WOK009 220721

Size: 6.6420 mg

Method: Normal Method-N2

TGA

File: C:\TA\Data\TGA\202208120220729074.001
Operator: XUXIAOYAN
Run Date: 01-Aug-2022 18:09

Instrument: TGA Q500 V20.13 Build 39

120 20
1.5
0.03845%
100 ! y 5
" 2
£
HN /JQO %
_ < o 1.0 Je
S o
": £
£ 80 " %
3 =
= He s
F05 5
o
Method Log- T
1: Ramp 10.00C/min to 350.00C |
2: Data storage: Off |
B0 3: Ramp 30.00C/min to 100.00C |
4: End of method —_
7777777777777777777777777777 0.0
40 T T T T T T 05
0 50 100 150 200 250 300 350

Temperature (°C)

Universal V4. 5A TA Instruments



2.2.5 XRPD

7/25/2022 6:08:00 PM

20220725061(WOKO009 220721) /3.000/44.992/0.020/0.15s/40.0kV/40.0mA

7.000—

8,000

5.000+

4,000+

Counts

3,000+

2,000+

7.577 °

1.000] f

2Theta (Coupled TwoTheta/Theta) WL=1.54060



7/25/2022 5:08:00 PM

20220725061(WOKD09 220721)
3.000/44,992/0,020/0.15s/40,0kV/40.0mA

It Argles o Walue et Inlensily Grogs Intengily Rl Iiftensily FWHI

1 1 8 1100.54 18 0.108
2 0.108
3 0.108
4 0.133
B 0.108
[ 0.113
7 0.113
B 0.100
2] 0.314
10 0.118
i1 0.10
12 0.0
13 0.1
14 0.1
15 0122
18 0.113
17 0117
18 0.147
13 0.11E
20 0.142
21 0.108
2 0122
23 0.100
22 0.108
25 0.103
26 0.174
Fr) 0.158
23 0.174
23 0.121
30 0122
3 0.208
a2 0.286
33 0.286
34 0.105
35 0.120
36 0.150

3. Analytical spectra of 15 & 16, 18, 22, 23, 2 in intermediates or

Nirmatrelvir

3.1 HPLC data, HRMS, and NMR of Compound 15&16 (compounds 15 and 16 are

not separated)

3.1.1 HPLC



Chromatogram

E 20220722-HPLC-005 #2 [manually integrated)

WOK009-5CH3-220721gu

UW_VIS_1 WVL:210 nm

800+
750+ =
] i
] T CF,
L
] HN-S0
500
1 o
3757 o
2504 -
] H '/H
125
i I N 15 & 16
125 | Iy
] | | S
] | ~_
=250+ ! |
1 g \_'_ - -
pm—_—_—
0.0 20 4.0 6.0 8.0 100 12.0 14.0 150
Integration Results
Mo. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mALU*min mAL % % n.a
1 9.053 56.878 1000.418 48.38 51.56 na.
2 9215 60.681 §39.897 51.62 48 44 n.a.
Total: 117.559 1940.315 100.00 100.00
Qualitative Compound Report
Data File 20220722051-0725-003.d  Sample Name  WOK009-5CH3
Sample Type Samgle Paosition Vial 2
Instrument Name Instrument 1 Acqg Method
DA Method Default.m Comment lot:220721
AcquiredTime 7/25/2022 11:04:59 AM DataFile D:\MassHunter\Data| 2022-0712022-07-25\20220722051-0725-003.4
Compound Table
i
Compound Label RT Mass Abund Formula Tgt Mass ppm
Cpd 1: CI7THIS FANZ 04 0174 378.1767| 225276 C17 H25 FAN2 04 378.1766 0.15
Compound Label RT Algorithm Mass
Cpd 1: C17 H25 F3 N2 04 0.174 Find By Formula 378.1767
MS Zoomed Spectrum C F
%10 5 |Cpd 1: ©17 H25 F3 N2 04: +ESI Scan (0.124-0.360 min, 15 scans) Frag=120.0V 20220722051-0725-003.d Subt_ 3
4.54 /&
] HN (o)
3,54
* 379.1839
2.54 (M+H)+ 401.1660 O
2 (M Na)
1.54 o
i
0.54
ol . . L . . . L R . .
370 375 380 385 300 385 a0o 405, alo als
Counts vs. Mass-to-Charga (miz) H A\ ‘
MS Spectrum Peak List H
myz Calc myiz Dil ) z [Abund [Formula Ton
379.1839 379.1833 0.02| 1 | 225276|C17 H26 F3 N2 D4 (M+H)+
401.166 4011655 0.45] 1 | 180210[C17 H25 F3 N2 Na 04 (M+Na}+

-- End Of Report —

15 & 16
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3.2 HPLC data, HRMS, and NMR of Compound 18

3.2.1 HPLC data

[chromatogram ]
1,400 - 1 20221220-HPLC-005 #5 [manually integrated] D-WOKDD9-5-221219 UV _VIS_1TWWVL:210 nm
. [=]
=
L=}
1,200 A
1,000 O
NH
800+ N
600+
400+
2004
. 18
=]
-F
D' JT"‘ -
i ]
-200 ] 5
I'LI
-duu - r T T T T T T T T
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0  15.0
H&tiﬂl Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mé LU min maL % % n.a.
1 4658 0.221 3552 0.29 025 n.a.
2 6.660 70.191 1320703 83.14 B4 40 n.a.
3 7.298 1.385 25848 1.84 1.85 n.a.
4 8.363 2.447 32018 3.25 229 n.a.
5 B.830 0.303 5840 0.40 042 n.a.
6 B.960 0277 4480 0.37 032 n.a.
7 11.263 0.537 G667 0.71 048 n.a.
Taotal: 75.362 1399.119 100.00 100.00
3.2.2 HRMS
120,0 - Fpex Peak 1 Scan #7981 RT 7.8 min NL: 1.02E+009 Apex FTMS + p ESI Full ms [50.0000-750.0000]
%
112.54
251.17470
100.0 O
NH
87.5 N
75.0
625
50.0
18
37.5
25.0
252.17805
12,54
85.04009 '
0 0- T T T T T T T T T =
50 100 150 200 250 300 350 400 450 500 550 600




3.2.3 'H NMR (DMSO-d6)
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3.3 HPLC data, HRMS, and NMR of Compound 22
3.3.1 HPLC

[ch romatogram

800~ 1] 20220719-HPLC-005 #2 [manually integrated) WOKD09-5-220714-8' UWV_VIS_1WWVL:210 nm
750 3 F
] ~ F_|_F
] o
625 5 I
] HN o
500 2O
] X\f o)
] N )
375 .‘\\/ N
250] o NH
125 - ||| | . N~
(| 2 \
] | U N 22
] e -+
1 | | \‘\\\ rll |
) [
-125 - || i __L\ 52 E mo g
] ot ) @ =]
i ll e, L S ‘Tn
-250 ] e Iy
_300 - T T T T T T T T T T T T T
0.0 2.0 4.0 5.0 8.0 10.0 12.0 14.0 15.0
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAU % % n.a.
1 7.468 5.906 94227 8.47 10.39 na.
2 7.620 62.932 796.255 90.27 B87.77 na.
3 8.570 0.093 2072 0.13 0.23 na.
4 8.731 0.269 6.070 0.39 0.67 na.
] 9315 0274 5229 0.39 0.58 na.
6 9613 0.077 1.081 0.1 0.12 na.
7 9.890 0.089 1.102 0.13 0.12 na.
8 11.090 0.079 1.139 0.11 0.13 n.a.
Total: 69.718 907.176 100.00 100.00
3.3.2 HRMS
Qualitative Compound Report
Data File 20220719046-0720-028.d  Sample Name  WOK003-6-IMPA
Sample Type Sample Position Vial 45
Instrument Name Instrument 1 Aocq Method
DA Method Default.m Comment lot:220714
AcquiredTime 7/20/2022 4:39:30 PM DataFile D:\MassHunter\Datz\2022-07\2022-07-20120220719048-0720-029.d
Compound Table
DT
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: 24 H40F3INS 4  0.183 519.3055| 332705 C24 H40 F3 NS 04 519.3032 4.3]
Compound Label RT Algorithm Mass
Cpd 1: C24 H40 F3 N5 04 0.193 |Find By Formula 519.3055 F F E
MS Zoomed Spectrum
x10 5 |Cpd 1: ©24 H40 F3 N5 D4: +ES| Scan (0.125-0.344 min, 14 scans) Frag=140.0V 20220719048-0720-029.d SubL_
3
. HN-"N0
4 sa0.128 b O
. X\( o)
. N_
1 | N
""sie ss slo siz 54 sle  sia  sio  ske  si4 oo sia sk sdz  sh O NH
Counts vs. Mass-to-Charge {miz)
MS Spectrum Peak List
myz aicmyz W z i ormul lon
| 5203128 5203105 431 1 | 332705[C24 B4 F3 N5 04 [
— End Of Report — N—
22 !
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3.4 HPLC data, HRMS, and NMR of Compound 23

3.4.1 HPLC

[Chromatogram
1 B00- 3 20220720-HPLC-005 #3 [manually integrated] WOKD08-5-IMPE-2207 14 UV VIS _1 WWYL:210 nm
. ] z F
] [ FF
1,500
] HN"S0 ?
1250 : 0
] >(\f o) H
1,000 N “\\U\N\FO
750 \\\\
1 [ |
] § N-~
500 l a \
] 23
250—_
] | || 2k
- = =3
o] [I— F\"ﬂ - TR E e e 2
] ~— R =
] ||| "KrJv;r T a3 = //
p | L) R -
-250- ‘ s — L -
wvwn_——-----
0.0 20 4.0 6.0 a.0 10.0 12.0 14.0 15.0
Integration Results
Mo. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAL*min mAL % % n.a
1 T.018 1.122 24.484 047 1.00 na.
2 7.363 28 686 541.082 12.07 2218 na.
3 7.460 204074 1828.964 85.87 7499 na.
4 7.691 1.350 21.913 057 0.90 na.
5 B.115 0.165 251 0.07 0.10 na.
6 B.575 0.150 3.114 0.06 0.13 n.a.
T 9.058 1.965 14.816 0.83 0.61 na.
8 11.075 0.146 2.089 0.06 0.08 na.
Total: 237.658 2438.985 100.00 100.00
3.4.2 HRMS
Qualitative Compound Report
Data File 20220719050-0720-031.d  Sample Name  WOK009-6-IMPB
Sample Type Sample Position Vial 46
Instrument Name Instrument 1 Acg Method
DA Method Default.m Comment lot:220714
AcquiredTime 7/20/2022 4:48:02 PM DataFile Dx\MassHunter\Data\2022-0712022-07-20\20220719050-0720-031.d
Compound Table
Dt
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd1: C24H40 F3NS 04  0.187] 519,3053| 354997 C24 H40 F3 NS 04 519.3032 3.89|
Compound Label RT Algorithm Mass F
Cpd 1: C24 H40 F3 N5 04 0.187 | Find By Formula 519.3053 F F
MS Zoomed Spectrum
x10 5 [Cpd 1: C24 H40 F3 N5 O4: +ESI Scan (0.120-0.355 min, 15 scans) Frag=140.0V 20220718050-0720-031.d Subt_
3.5 520.3125
M)+
. ot HN"S0 ?
2.5 < (0]
2 >(\( e} H
15
1 N \\\\U\ N\F 0
0.5
° 506 508 510 512 5i4  5is  sis 520‘ 522I 524 526 5hs 530 Bl2 s34 \\\\
Caounts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
mjz alcmjz iff{(ppm n ula [on N ~
| s203125]  s20.3105] 3.9 354997[C24 HA1 F3 N5 04 [tm+m)+ |
-~ End OF Report — \




3.4.3 'H NMR (DMSO-d6)
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3.4.4 13C NMR (DMSO-d6)
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3.5 purity data of Compound 2
3.5.1 GC (chemical purity)

FID1A, (ENTT1&1§\20225F\3 A #7\3 7 60 \20220306'2022-03-0814-11-42118 D)
e
200+
) - HCI
200 o
o H (0]
0 N
W O/
600+
500
400
300
2
2004
00 ol .o
& [lg=
| i
o T T T T T T T
25 5 75 0 125 15 75 20 225 ir.
e %
1T &5
AT 1 1. 0000
HEET 1. 0000
Pt fE FERIE TSR EE T
{&% 1: FIDL A,
B RER () KT % TR EER BRI
# [min] [min] [pA#s] [pA] %
1 14.780 MM 0.0676 5.97273e-1 1.47232e-1 0.01616
2 15.232 BB 0.0737 3696.35474 734.88110 99.98284
B 3696.95201 735.02834
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4 Crystal void and surface calculation of nirmatrelvir

Figure 1. Crystal form A molecular void map

Crystal form A

Type Crystal Voids
Resolution High (Standard)
Isovalue 0.002

Volume 481.04 A

Area 1267.06 A?
Globularity 0.234
Asphericity 0.090



Figure 2. Crystal form B molecular void map

Crystal form B

Type Crystal Voids
Resolution High (Standard)
Isovalue 0.002

Volume 386.86 A®

Area 1068.44 A?
Globularity 0.240
Asphericity 0.105

5 Interaction energy calculation of nirmatrelvir

The pairwise intermolecular interaction energy was calculated using CrystalExplorer software (version 17.5) with
experimental crystal geometry.1 Considering the uncertainty of hydrogen position by single crystal X-ray diffraction,
the hydrogen positions were normalized to standard neutron diffraction values during the calculation. The total
intermolecular interaction energy for given molecule, is summed up the electrostatic, polarization, dispersion, and
exchange-repulsion components terms with scale factors of 1.057, 0.740, 0.871, and 0.618. The intermolecular
interaction is neglected with molecule-molecule distance more than 3.8 A.

Ref. 1 M. J. Turner, J. J. McKinnon, S. K. Wolff, D. J. Grimwood, P. R. Spackman,
D. Jayatilaka and M. A. Spackman, CrystalExplorerl7 (2017). University of Western
Australia.

Crystal form A



Interaction Energies (kJ/mol) R is the distance between molecular centroids (mean atomic position) in A.Total
energies, only reported for two benchmarked energy models, are the sum of the four energy components, scaled
appropriately (see the scale factor table below)

Electron

N Symop R E_ele | E_pol | E_dis | E_rep | E_tot
Density
B3LYP/6-

2 x+1/2, -y+1/2, -z 11.24 -7.0 -1.7 -26.9 16.7 | -21.8
31G(d,p)
B3LYP/6-

2 X, y+1/2, -z+1/2 10.53 -3.7 -1.6 -18.7 53 -18.1
31G(d,p)
B3LYP/6-

2 XY,z 9.21 -15.8 -6.4 -52.8 36.2 | -45.0
31G(d,p)
B3LYP/6-

2 x+1/2, -y, z+1/2 10.21 -30.3 -8.9 -18.9 399 | -30.5
31G(d,p)
B3LYP/6-

2 x+1/2, -y+1/2, -z 10.30 -39.2 -12.2 -29.9 31.7 -56.9
31G(d,p)
B3LYP/6-

2 x+1/2, -y, z+1/2 11.78 0.4 -0.9 -15.2 4.2 -11.0
31G(d,p)
B3LYP/6-

2 X, y+1/2, -z+1/2 7.79 5.2 32 | -458 | 16.8 | -35.0
31G(d,p)

Table S1. Intermolecular interaction energies (kJ mol™?) of crystal form A estimated using B3LYP/6-31G (d, p)
dispersion-corrected DFT models (nirmatrelvir as the central molecule)
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Coulomb Energy

Figure 3. Energy frame diagram
Crystal form B

Interaction Energies (kJ/mol) R is the distance between molecular centroids (mean atomic position) in A. Total
energies, only reported for two benchmarked energy models, are the sum of the four energy components, scaled
appropriately (see the scale factor table below)

N Symop R Electron Density | E_ele E_pol E_dis E_rep E_tot
” 2 X, y+1/2, -z+1/2 10.65 |B3LYP/6-31G(d,p)| -1.1 -10.0 -18.2 1.2 -23.6
2 XY,z 9.69 |[B3LYP/6-31G(d,p)| -36.8 -16.2 -41.6 235 -72.6
2 -x+1/2, -y, z+1/2 9.84 |[B3LYP/6-31G(d,p)| -65.8 -28.8 -28.7 24.2 -100.9
2 x+1/2, -y+1/2, -z 11.74 |B3LYP/6-31G(d,p) 7.0 -4.5 -18.6 4.5 -9.3
2 x+1/2, -y+1/2, -z 10.75 |B3LYP/6-31G(d,p)| -9.8 -6.8 -27.5 19.1 -27.5
2 X, y+1/2, -z+1/2 7.85 |[B3LYP/6-31G(d,p)| -11.8 -27.4 -43.4 11.9 -63.1
2 -x+1/2, -y, z+1/2 11.79 |B3LYP/6-31G(d,p)| -13.8 -9.6 -16.8 2.3 -34.9

Table S2. Intermolecular interaction energies (kJ mol™2) of crystal form B estimated using B3LYP/6-31G (d, p)
dispersion-corrected DFT models (nirmatrelvir as the central molecule)
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Figure 4. Energy frame diagram



