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Table S1. Analytical HPLC conditions of different testosterone esters by Chiralcel OD-H (Daicel)

column
Ratio of n-hexane to . . .
Compound Retention time [min]
2-propanol®
85:15 12.482
90:10 18.810
95:5 40.468
85:15 12.792
90:10 16.736
95:5 26.785
85:15 11.618
85:15 10.752
85:15 8.715
o
85:15 8.372

B

9The samples were carried out at 254 nm and 30 °C. The elution velocity was set at 0.8 mL/min.
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Testosterone (1):

'H NMR spectrum of 1 (500 MHz, CDCls)
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HRMS spectrum of 1 (ESI-TOF)
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HPLC chromatogram of 1

HPLC conditions: n-hexane-2-ProH (85:15, v/v); f=0.8 mL/min; A=254 nm; p=3.3 MPa

m
o Let.A Chi
¥
1 o
TE0- .
500
250
] 7 4
7 T
u] 5 10 15 20 25 =0 25
min
1 Det.A Ch1/25dnm
Paak Tahle
Dstector & Chl 254rm
Doak# Eet. Time Ares Height Area ¥ Height %
1 12,4282 25085069 238158 100.000 100.000
Totall 25055069 838158 100.000 100.000

HPLC conditions: n-hexane-2-ProH (90:10, v/v); f=0.8 mL/min; A=254 nm; p=3.2 MPa

m
= Cet.A Chi
o
500+ @
250+
o — N A
T T T ™ L T T L T
a 5 10 15 20 25 20 35 40
min
1 LetA Ch1/254nm
Preal; Tahle
Dretector & Chl 254rem
Pealiti Eet. Tite Dires Height Direa Heizht %
1 182.810 24673063 528516 100.000 100,000
Totall 246T7R063 528516 100.000 100.000
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HPLC conditions: n-hexane-2-ProH (95:5, v/v); f=0.8 mL/min; A=254 nm; p=3.0 MPa

m

160

100

DetA Chi

S0+
i ] ;
0 T
T T L T T — T
a 10 20 20 40 A0 =]
1 LetA Ch1/254nm
Pual Tahle
Dretector & Chl 254rem
Pealiti Eet. Tite Dires Height irea Height %
1 40 468 18423378 132495 100.000 100.000
Totall 18423378 132495 100.000 100.000
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Testosterone acetate (2a):

'H NMR spectrum of 2a (500 MHz, CDCls)
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HRMS spectrum of 2a (ESI-TOF)
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UV/VIS spectrum of 2a (EtOH)
5
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245.00 4.807
242.00 4.928
240.00 4.850
237.00 4.781
235.00 4.776
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HPLC chromatograms of 2a

2a (93% purity) obtained after DMAP-catalyzed reaction (Method A).

ARKIVOC 2019, vi, $1-532

12504 = DetA Chi
i
o
1000+
750+
S00+
250 =]
g
=]
0 AW
T T
T T T T T T T T
o =) 0 15 20 25 30 35 45
min
1 DetACh1254nm
Daak Table
Deetector & Chl 254rm
Duslit Eat, Tine Lreg Height Ares ¥ Height ¥
12.729 36629718 1230493 92897 24317
2 16.552 2800746 74147 FA03 5683
Total) I4I0465 1304646 100.000 100.000
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2a (97% purity) obtained after TsOH-catalyzed reaction (normal mode) (Method B).

o DetA Ch1
P
1000 o
TS50
500+
250+
= 5
P A
ﬂd =
o i et 5
T T T T T T T
o ) 10 18 20 25 20 25
min
1 Det. A Ch1/254nm
Daak Table
Dtector A Chl 254zm
Peaki#t Eet, Time 4 Hres % Height %
3791 667321 4528 2115 6.417
2 10237 3223011 11501 0703 0936
3 12.792 30665957 lo7e727 97.182 92596
Total] 31558319 1166057 100,000 100.000
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2a (91% purity) obtained after TsOH-catalyzed reaction (5 min MW mode) (Method C).

ms
E DetA Chil
3004 ﬂ
2004
x
100+ g
0 J‘
T T T T T T T T
] 5 10 15 20 25 20 25 40 a5
min
1 DetA Ch1254nm
PediTable
Detector & Chl 254ram
Peak EFet. Time a4 Height Area ¥ Height %
5814 760808 24380 9370 21447
2 12.704 7358941 309063 90630 78.553
Total] 8119749 393443 100.000 100.000

2a (94% purity) obtained after TsOH-catalyzed reac. (2.5 min MW mode) (Method C).

= DetA Chi
400 2
o
200+
200
100 -
S
2 “‘a“’ iz z
! P
o 5
o f 7 £ I — + + =
T T T T T
0 5 10 20 25 30
min
1 DetACh1254nm
Peak Tible
Detector & Chl 254rm
Deaki# Est. Tine Area Hei Lrea % Height %
1 3800 014 1137 0.083 0.241
2 5071 116817 14779 1.000 3.136
B 5750 386433 41286 3.604 8760
4 6801 75861 6183 0.708 1312
5 9.969 40933 1956 0362 0422
] 12.621 10059230 405301 93810 86.002
7 45085 33621 500 0314 0.137
Total) 10721972 471271 100.000 100.000
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Testosterone propionate (2b):

'H NMR spectrum of 2b (500 MHz, CDCls)

ARKIVOC 2019, vi, $1-532
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HRMS spectrum of 2b (ESI-TOF)
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UV/VIS spectrum of 2b (EtOH)
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Wavelength (nm)  Abs

251.00 4.840
249.00 5.128
247.00 5.145
244.00 5.288
239.00 5.238
237.00 5.088
235.00 4.961
230.00 5.007
227.00 4.960
225.00 4.886
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HPLC chromatograms of 2b

2b (>99% purity) obtained after DMAP-catalyzed reaction (Method A).

s
ey DetA Chi
400 ]
300+
200+
100+
0 ’ L
T T T T T
o 0 20 a0 40 &0
min

1 et A Ch1/254nm

Peak Table
Detector & Chl 254mm
Dokt | Ret Time Aren Height Az % Height %
1 | 116128 2448055 410932 100.000 100.000
T 9448055 410832 100.000 100.000

2b (90% purity) obtained after TsOH-catalyzed reaction (normal mode) (Method B).

= Det.A Ch|
=
75
50
25
&
g k £3 :
.,,'l ot -
0+ Al
T T T T T T T T T T
a 5 10 15 20 25 30 35 40 45 50
min
1 DetA Chi254nm
Puik Table
Detector A Chl 254mm
PeakH Fet Time Ares Height Az % Height %
1 9817 34917 2378 1.742 2497
Fi 11.299 1795232 86835 80.539 91.203
3 12845 22319 908 1113 0.954
4 14.04 22571 086 1.126 1.026
k] 19720 120015 4104 6420 4310
Total] 2004064 95211 100.000 100.000
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2b (97% purity) obtained after TsOH-catalyzed reaction (5 min MW mode) (Method C).

so0 E TatA Chl
400+
300+
2004
100+
B2 s | B
T @ =
ol
a 10 20 30 40 a0 =11}
min
1 DetA Ch1/254nm
Peak Table
Detector & Chl 254rm
Pedkl Fet. Time Area Height Airea ¥ Height %

1 4871 139687 19042 1.284 3610

2 5.806 107053 11733 0.954 2.224

3 8.536 35058 2159 0.322 0.409

4 11.186 10523952 491606 96735 93188

5 12.767 73462 3005 0675 0.570
Total) 10879213 527545 100.000 100.000

2b (98% purity) obtained after TsOH-catalyzed reac. (2.5 min MW mode) (Method C).

DetA Chi
1000
750
500
260
iz 3% 2 g § g
o T¥ e 2 &y 2
L T T T
T T T T T T
0 5 10 15 20 25 a0
min
1 DetA Chi/254nm
Pedi Table
Ditector & Chl 254
Tedi#t Fet. Time Arex Height drea % Height %
1 4842 169939 22128 0.687 2.081
2 5762 53014 5436 0214 0.513
3 7.334 16939 954 0.069 0.090
4 5,523 187199 T4l 0757 0700
3 10.54% 21376 1393 0086 0131
I3 11121 24166564 1023830 97728 96.269
7 12779 4758 336 0.019 0032
8 16.169 41404 793 0.167 0075
[} 17.505 14032 B 0057 0036
10 25497 5732 147 0.023 0014
11 32364 47349 640 0.191 0.061
Total S4TIHE 1063513 100,000 100,000
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Testosterone butanoate (2c):

'H NMR Spectrum of 2¢ (500 MHz, CDCls)

ARKIVOC 2019, vi, $1-532
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HRMS spectrum of 2¢ (ESI-TOF)
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UV/VIS spectrum of 2c (EtOH)
E_
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Wavelength {nm)
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246.00 10.000
244.00 6.084
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HPLC chromatograms of 2¢

2c¢ (97% purity) obtained after DMAP-catalyzed reaction (Method A).

= DetA Chi
e
]
1000
S00-
E 88 g
= * @ @
0 T R i}
i T T T i
T T T T T
u] ] 0 15 20 25
min
1 Det.A Chi254nm
Poak Tahle
Dretector A Chl 254
Peaki#t Eet. Tine Ares Height ATy % Height %
1 10,752 34315491 1367447 06 883 97.674
2 13.051 365030 12443 1031 0.880
3 14.620 353364 10733 0995 0.767
4 15.526 33983 1063 0095 0.076
5 12452 352800 8330 0.096 0.505
Total) 35419678 1400016 100,000 100.000

2c (98% purity) obtained after TsOH-catalyzed reaction (normal mode) (Method B).

00 z DetA Chi
o)
=]
2004
100+
22 3 oz g
G L ' )
o T T il T
T T T T T T
[u} ) 10 15 20 28
min

1 DetA Ch1/Z54nm

Pugk Tahle
Detector & Chl 254mm
Dot Fut. Time Arey Height Area Yo Height %
1 4.754 30159 s018 0.656 1.715
2 6.029 5722 337 0.096 0.115
3 8.102 38700 2252 0.648 0.770
4 9.818 1722 242 0.029 0.083
3 10.748 3835088 283640 07.589 96.935
[ 20.432 8624 1119 0.952 0.3682
Total] 3060914 202603 100.000 100.000
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2c¢ (98% purity) obtained after TsOH-catalyzed reaction (5 min MW mode) (Method C).

00 b DetA Chi
=
2
200+
100+
=
E 8 EE
o #-o +H 3
T T T T T T T
a 10 20 an 40 50 &0 Ei)
min
1 et A Ch1i254nm
Puali Tahle
Detector & Chl 254rom
Poakiff e, Tithe 4 Height Area ¥ Height %
1 4.721 71619 10117 1.196 3306
2 a019 23039 2667 0.335 0.895
3 9.038 19329 1339 0331 0.449
4 2055 10085 535 0.169 0.180
3 10.674 5361965 283264 97919 85.080
Tuotal| 5986548 207932 100.000 100.000

2c (98% purity) obtained after TsOH-catalyzed reac. (2.5 min MW mode) (Method C).

M DetA Chi
3
000+ 2
Ta0-
S00—
250+
T o 3
2 2 =
= o =3
o ¥ Il LS
T i i T
T T T T T
o ) 10 15 20 pria) 20
min
1 et A Ch1/254nm
Deak Table
Deetector & Chl 254rm
Duakit Eet. Time Area Hei Lrea % Height %
1 8.034 93248 6442 0.391 0.580
2 10585 4655355 1077645 AB.055 08 634
el 12.731 125325 4615 0492 0422
4 29,193 265043 3838 1.056 0353
Totall 45144474 1092566 100.000 100.000
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Issue in honor of Dr. Michat Fedorynski
'H NMR spectrum of 2d (500 MHz, CDCls)

Testosterone decanoate (2d):

©ARKAT USA, Inc
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HRMS spectrum of 2d (ESI-TOF)
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UV/VIS spectrum of 2d (EtOH)
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HPLC chromatograms of 2d

ARKIVOC 2019, vi, $1-532

2d (99% purity) obtained after DMAP-catalyzed reaction (Method A).

Det.A Chi

]
=~
kS

1500+

1000+

500

228 E
o ]
o 1
T T T T
x) 10 20 30 40
1 DetA Ch1254nm
Poali Tahle
Dretector A Chl 254ram
Deakif Fat. Tane Hres Ares % Height %

1 5.506 21557 3579 0.058 0.208
2 6.530 65601 6130 0178 0358
3 T4 121722 6153 0.330 0359
4 .71 6301704 1687620 92940 92.513
5 a.770 172605 2620 0424 0.562
Total 36589370 1713111 100.000 100.000

2d (95% purity) obtained after TsOH-catalyzed reaction (normal mode) (Method B).

E] DetA Chi
~
=
1000
750
500
260
|| B8 8 z
= £ o = o
o t'fr R — —t
T T T T
0 10 20 30 50
min
1 DetACh1/254nm
Pesk Tibl:
Detector i Chl 254rm
Dokt Fot. Time e Height Area Height %
1 63810 201538 15375 0841 1.207
3 0.792 23054463 1139604 95.404 96.158
B 10,111 47313 5251 0.199 0374
4 10 455 150429 7818 0.628 0660
3 12,555 209052 10973 1248 0.926
3 16 165 07512 2072 0.407 0.251
7 22604 04888 5140 1273 0434
Total] 23955435 1185347 100,000 100,000
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2d (95% purity) obtained after TsOH-catalyzed reaction (5 min MW mode) (Method C).

= Det.A Chi
500 g
P
400
300+
200+
100
@
&
=
0 1 i L
T T T T T
0 10 20 30 a0 50
min
1 DetACh1254nm
Peak Tible
Detector & Chl 254zm
Tadk Fut Time Ares Heisht Bires % Heidid %
1 3658 9053597 snggal 95.162 93359
2 21.769 460319 3454 4838 LG4l
Totall 0512017 515275 100.000 100.000

2d (98% purity) obtained after TsOH-catalyzed reac. (2.5 min MW mode) (Method C).

§ Det.A Ch
=
300-
200+
00—
g 5| B g
: B = =
a gF ol =y
LA S T
T T T T T
o 0 20 20 40 50
min
1 DetA Ch1/2549nm
Peak Tahle
Detector & Chl 254rem
Pualitt Ret. Time Area Height ADrea Y Height %
1 3808 5758 630 0.004 0.122
2 4.065 3314 415 0.054 0120
3 4304 25463 2257 0.417 0.652
4 6.607 16802 1200 0.275 0372
5 8688 G004714 340156 93208 98.230
a 10.755 15949 S07 0.235 0333
¥ 21.878 38670 F00 0.633 0.202
Total) 6108670 346255 100.000 100.000
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Testosterone laurate (2e):

'H NMR Spectrum of 2e (500 MHz, CDCls)
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HRMS spectrum of 2e (ESI-TOF)

ARKIVOC 2019, vi, $1-532

11.08:03
20-Mar-2018
180320 MK2 40 (06G4) Cm (40:55) TOF MS ES+
1004 471 3446 1.10e4
o]
SN
H .
P T e N
ThTw N
oF ™ -
=2 5493626
|550.3902
941.7268
9427216
473.3775 5513928
943.7395
558 4280
ol J 11.\41. , .
Qﬁﬂ ' SDID Aﬁﬂ ' EDID ED‘D ' 7DID ‘ Béﬂ ' BDID WDIDD
IR spectrum of 2e (Mineral oil, Nujol)
110
100 —
%l 5ol
0 | | |
4000 3000 2000 1000 596

Wavenumber [cm-1]

Page S29

©ARKAT USA, Inc



Issue in honor of Dr. Michat Fedorynski ARKIVOC 2019, vi, S1-S32

UV/VIS spectrum of 2e (EtOH)
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HPLC chromatograms of 2e

2e (>99% purity) obtained after DMAP-catalyzed reaction (Method A).

i
o Det.A Chi
o
@
1500
1000
500 k
o + L
T T T T T T T
0 5 10 15 20 25 30 35
min
1 DetA Chi/264nm
Deak Tihle
Detector & Chl 254rm
[ Dol | Fer Tome | Ares I el [ Brea% | THeige® |
[ 1] 3372 37519200 | 1740497 | 100.000 | 100.000 |
Total] | 37519200 | 1740457 | 100,000 | 100,000 |

2e (91% purity) obtained after TsOH-catalyzed reaction (normal mode) (Method B).

= Det.A Chi
%
-
300
200
100+
T T T T T T T
0 10 20 30 40 50 60 70
min

1 Det.A Chi/254nm

Peak Table
Detector & Chl 254mmm
Pualift Fut, Time Hrey Height Ares %o Height %
1 4271 19628 1267 0311 0.355
2 6.342 57330 2432 0907 0621
3 7987 3735413 331270 91178 92779
4 8.919 155516 =008 2464 2343
3 10.501 70481 4481 1117 1.255
& 12.561 133577 S00% 2116 1678
7 16.183 STl 2052 0914 0.575
g 19,369 62632 1351 0992 0.434
Toty 6312211 357053 100 000 100 000
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2e (97% purity) obtained after TsOH-catalyzed reaction (5 min MW mode) (Method C).

500 * Det A Chi
&
e
400
300
200
100+
o ow
g2 Ll g & =
3 F|| &8 2 =
a N r .o
T fr 1 7 L
T T T T T T T T T
a 5 0 15 20 25 30 35 40 45
min

1 Det.A Chii264nm

Dol Table
Detector A& Chl 254mm
Dualilt Fet. Time ey Height rea Fo Height %
1 4.073 48090 3691 0,590 0.737
2 5.800 6027 712 0.074 0.142
3 6.185 34354 3lo6 0.424 0.633
4 7884 o369 437063 97.376 97.300
5 2.806 12301 a1g 0.151 0.133
a 10,552 3865 339 0.047 0.065
¥ 12.875 109070 4590 1338 0917
Totall 5150894 00478 100.000 100.000

2e (97% purity) obtained after TsOH-catalyzed reac. (2.5 min MW mode) (Method C).

] DetA Ch1
750 =
o
500
250
o
=
=
4
T
T T T T T T T T T
0 5 10 15 20 25 30 35 40 a5 50
min
1 DetA Ch1/259nm
Peal Tabl
Detector & Chl 254ren
Deakit Fet. Time Area Height Area %o Height %
1 4.247 21460 5303 0.604 0.677
2 3.063 2280 476 0.070 0.061
3 6.140 67576 5473 0515 0.602
4 6.571 3330 366 0025 0.047
5 7.803 13735496 750843 96697 97.023
] 2.722 20527 1515 0.156 0.193
7 10.759 25937 1480 0.197 0.190
8 11.238 154838 7487 1.176 0.956
0 18,573 61740 1250 0460 0.161
Total] 13170403 783161 100,000 100.000
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