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General Methods

Melting points were determined on a capillary posgtparatus equipped with a digital
thermometer and are uncorrected. NMR spectra vea@ded in CDG| DMSO-dg or CD;0D-
d,on Gemini or Varian NMR operating at 300 MHz fét and 75 MHz for*C with TMS as an
internal standard. Elemental analyses were perfdrore a Carlo Erba-1106 instrument. All
microwave assisted reactions were carried out witingle mode cavity Discover Microwave
Synthesizer (CEM Corporation, NC). The reactiontomes were transferred into a 10 mL glass
pressure microwave tube equipped with a magnetrersbar. The tube was closed with a silicon
septum and the reaction mixture was subjected tyomwave irradiation (Discover mode; run
time: 60 sec.; PowerMax-cooling mode)Cystine, Boc-Gly-OH and-Leucine were purchased
from Sigma-Aldrich. Cbz-Ala-OH and Fmoc-Gly-OH were purchased from Cherpdm
International L-Phenylalanine and glycine methyl ester hydrochl®vere purchased from TCI-
US. All commercially available starting materialene used without further purification. Fmoc-
Gly-Bt* (Bt = benzotriazol-1-yl), Cbz-Ala-Bt>, Boc-Gly-Bf and N,N'-di-Boc-cystiné were
prepared according to known procedures. The phoshdfer (NaHPO)/NaHPO,) (0.4 M, pH
7.8) was degassed by bubbling argon through thehbuwHPLC-MS analyses were performed on
reverse phase gradient Phenomenex Synergi Hydr@R& 150 mm; Jum) + guard column (2

X 4 mm) or Thermoscientific Hypurity C8 |i/; 2.1 x 100 mm + guard column) using 0.2%
acetic acid in BHO/methanol as mobile phases; wavelength = 254 mgh;naass spectrometry
was done with electro spray ionization (ESI). Paidratios were obtained from HPLC-MS
semiquantitation. The area of ion-peak resultimgnfithe sum of the intensities of the [M+H]
and [M+Na] ions of each compound was integrated. Semi-préparand analytical HPLC

were carried out on Phenomenex Lungubt®C18(2) columns. Methanol:water (70:30) was used
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as eluent for the isolation of compourids, 20aand26. The mobile phases used for analytical

HPLC are given in Figure S10, S12 and S14.
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General procedure for the preparation of dimer pepides 8 and 15a,b.

Isobutyl chloroformate (0.6 g, 4.4 mmol) was addeda solution of N-Boc-Gly-OH or the
respective Boc-protected dipeptitléa,b (4 mmol) and N-methylmorpholine (0.45 g, 4.4 mmol)
in dry THF (30 mL) at -10 °C. After 5 min a mixturef {2-amino-3-[2-amino-2-
(methoxycarbonylmethyl-carbamoyl)-ethyldisulfangliepionylamino}-acetic acid methyl ester
dihydrochloride7 (0.91 g, 2 mmol) and N-methylmorpholine (0.45 g shmol) in dry DMF (10
mL) was added at -10 °C. The reaction mixture wased at rt for 12 h under argon. The THF
was removed under reduced pressure, water (30 rak)asided and the resulting solution was
extracted with ethyl acetate (3 x 30 mL). The camli organic layers were subsequently
washed with 2N HCI (2 x 50 mL), water (30 mL), 5%N0; (2 x 50 mL), brine (30 mL) and
dried over MgSQ@ Evaporation of the solvent gave the desired ptsjwhich were purified by

recrystallization from CkCl,:hexanes.

General procedure for the preparation of Boc-proteted dipeptides 14a,bBoc-Gly-
Bt (10 mmol) was added at 25 °C to a solution @& thspective amino acid (10 mmol) in
MeCN:H,O (30 mL : 10 mL) in the presence of;Ht(10 mmol). The reaction mixture was
stirred at 25 °C for 2 h. Ag. 4N HCI solution (5 jnlvas added and the solvent was removed
under reduced pressure. The residue was dissoivethyl acetate (50 mL), and the organic
extract was washed with 4N HCI (3 x 30 mL), brir@0 (mL) and dried over MgSO
Evaporation of the solvent gave the desired prqdugich was purified by recrystallization from

ethyl acetate:hexanes to yield the desired Boceptet! dipeptides as solid compounds.
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Experimental details for compounds 2, 3, 4, 7, 844,b, 15a,b, 21 and 22

(6R,11R)-methyl 11-((tert-butoxycarbonyl)amino)-6-((2-metltoxy-2-oxoethyl)-carbamoyl)-
2,2-dimethyl-4,12-dioxo-3-oxa-8,9-dithia-5,13-diazsentadecan-15-oate (2).A solution of
N,N'- di-Boc-cystine (1.32 g, 3 mmol) in dry THF (1@_jrunder argon was cooled to -15 in

an ice bath with stirring. N-Methylmorpholine (07 6.6 mmol), followed by
isobutylchloroformate (0.91 g, 6.6 mmol) were addé&ftier 5 min, a solution of glycine methyl
ester hydrochloride (0.75 g, 6 mmol) and N-methylpholine (0.67 g, 6.6 mmol) in DMF (15
mL) was added. The ice bath was removed after Samihthe solution was allowed to stir for 24
h at room temperature. The solution was concewtrateder vacuum and the residue was
dissolved in a mixture of ethyl acetate (20 mL) avater (5 mL). After extraction, the aqueous
phase was discarded and the organic phase wasbegssively with saturated MaO; (2 x 10
mL), water (10 mL) and 2N HCI (10 mL). The solutiaas dried over dry MgSQfiltered and
concentrated under vacuum. The peptide was retiysthfrom ethyl acetate:hexanes to give
desired product. White microcrystals, 79% vyield, m@0-143 °C; Anal. Calcd for
Ca2H3gN4010S,: C 45.35; H 6.57; N 9.62. Found: C 45.68; H 6/829.18;'H NMR (300 MHz,
CDCly) § 1.41 (s, 18H), 2.89 (dd,= 14.3, 10.2 Hz, 2H), 3.04 (dd= 14.7, 3.9 Hz, 2H), 3.70 (s,
6H), 3.87 (ddJ = 17.6, 5.3 Hz, 2H), 4.11 (dd,= 18.0, 6.3 Hz, 2H), 4.90 (br s, 2H), 5.56 &
9.6 Hz, 2H), 8.13 (s, 2H}?C NMR (75 MHz, CDCJ) § 28.5, 41.1, 46.9, 52.4, 54.7, 80.5, 156.1,

169.9, 171.0.

(R)-Methyl 2-(2-((tert-butoxycarbonyl)amino)-3-mercaptopropanamido)-acetate 3).
(6R,11R)-methyl  11-((tert-butoxycarbonyl)amino)-6-((2-mexy-2-oxoethyl)carbamoyl)-2,2-
dimethyl-4,12-dioxo-3-0xa-8,9-dithia-5,13-diazapatdgcan-15-oate (400 mg, 0.69 mmol) was

treated with PBgI(277 mg, 0.34 mL, 1.37 mmol) in 12 mL of MeOH:wa(®:1) for 2h at room
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temperature. The reaction mixture was concentnaelér vacuum and the residue was dissolved
in diethylether (15 mL). The solution was dried owgagnesium sulfate, and then concentrated
under vacuum. The peptide was purified by colummnoriatography on silica gel (Eluent
hexane:AcOEt, 2:1) and recrystallized from@hexane to gives. White microcrystals55%
yield, mp55-57 °C; Anal. Calcd for GH,0N2OsS: C 45.19; H 6.90; N 9.58. Found: C 45.48; H
7.16; N 9.45!H NMR (300 MHz, CDC}) & 1.44 (s, 9H), 1.70 (dd}, = 10.4, 7.6 Hz, 1H), 2.70-
2.80 (m, 1H), 3.09-3.18 (m, 1H), 3.76 (s, 3H), 3085 (M, 2H), 4.45 (br s, 1H), 5.58 (b= 8.1

Hz, 1H), 7.0 (br s, 1H)**C NMR (75 MHz, CDCJ) § 27.3, 28.5, 41.4, 52.6, 55.7, 80.8, 155.6,

170.2, 170.8.

(R)-Methyl 2-(2-((tert-butoxycarbonyl)amino)-3-mercapto-propanamido)acetate 4).
Dipeptide Boct-Cys-Gly-OMe (0.29 g, 1 mmol) together with an egaiar amount of Fmoc-
Gly-Bt (0.40 g, 1 mmol) was suspended in acetdei(20 mL) at 28C. Then, 12 mL of ON
KHCOs; in water was added dropwise. The solution wasestiat the same temperature and
monitored by TLC for starting material consumptigkiter completion of the reaction, the
solution was acidified with[2 HCI (15 mL), acetonitrile was removed under redupeessure.
The residue formed was dissolved in ethyl ace#enfL), extracted withI2 HCI (3 x 15 mL),
sat. NaCl solution (20 mL) and dried over MgS@&thyl acetate was removed under reduced
pressure and the residue was dissolved in dichlettoeme (15 mL), hexanes were added until
the solution is turbid and the solution was lefttgstallize in the freezer. The solid obtained was
filtered, dried to give the corresponding targehit& microcrystals, 88% yield, mp 108-1%2;
Anal. Calcd for GgHasNzOgS: C 58.83; H 5.82; N 7.35. Found: C 58.93; H 5877.38;'H
NMR (300 MHz, CDC}) 6 1.44 (s, 9H), 3.25 (ddl = 14.1, 7.6 Hz, 1H), 3.40 (dd,= 14.0, 5.0

Hz, 1H), 3.71 (s, 3H), 4.01 (d,= 5.4 Hz, 2H), 4.14 (d] = 5.5 Hz, 2H), 4.23 () = 6.9 Hz, 2H),
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4.42 (s, 1H), 4.44 (s, 1H), 5.42 @z= 7.9 Hz, 1H), 5.63 (br s, 1H), 6.94 (br s, IHBO/(t,J =
7.2 Hz, 2H), 7.40 (t) = 7.4 Hz, 2H), 7.59 (d) = 7.1 Hz, 2H), 7.76 (d) = 7.4 Hz, 2H):"*C
NMR (75 MHz, CDC}) § 28.5, 30.9, 41.4, 47.3, 50.9, 52.6, 54.2, 67.9,8[R0.2, 125.2, 127.3,

128.0, 141.5, 143.9, 155.8, 156.5, 170.1, 170.8,519

(7"R,12R)-3,6,13,16-Tetraoxo-2,17-dioxa-9,10-dithia-5,14-atzaoctadecane-7,12-diaminium
chloride (7). HCI gas was passed through a solution of pef@i@@emmol) in methanol (15 mL)
for 30 minutes. The methanol solution was concésdrainder vacuum and diethyl ether was
added. The turbid solution was left to crystallimehe freezer overnight. The solid formed was
filtered and washed with dry ethyl acetate (10 rahdl then with diethyl ether (10 mL) dried to
give the corresponding deprotected pepfid&Vhite solid,85% vyield, mp112-116 °C; Anal.
Calcd for GoH24N406S,2HCI: C 31.65; H 5.75; N 12.30. Found: C 31.25; 835 N 10.94;'H
NMR (300 MHz, DMSOds) 5 3.18-3.37 (m, 4H), 3.64 (s, 6H), 3.93 (= 5.4 Hz, 4H), 4.21-
4.22 (m, 2H), 8.63 (br s, 6H), 9.38 (= 5.4 Hz, 2H)**C NMR (75 MHz, CDC}) § 38.5, 40.8,

51.1, 52.0, 167.5, 169.7.

(9R,9'R)-Dimethyl  9,9'-(disulfanediylbis(methylene))bis(22-dimethyl-4,7,10-trioxo-3-oxa-
5,8,11-triazatridecan-13-oate) (8)White microcrystals, 62% yield, mp 88-92 °C; An@klcd
for CoeHasNgO1:S,H,0: C 43.69; H 6.49; N 11.76. Found: C 43.81; H 6188.1.49;'H NMR
(300 MHz, CDC}) 5 1.44 (s, 18H), 2.89-3.08 (m, 4H), 3.76 (s, 6H$233.96 (m, 6H), 4.01 (d,
= 4.8 Hz, 2H), 4.09-4.17 (m, 2H), 5.43 (br s, 2BljB4 (br s, 2H), 7.26 (s, 2H), 8.41 (br s, 2H);

13C NMR (75 MHz, CDCJ) 5 28.5, 41.6, 44.4, 45.2, 52.6, 53.2, 80.4, 15678,2, 170.5, 170.6.

(9)-2-(2-(ert-Butoxycarbonylamino)acetamido)-4-methylpentanoic eid (14a). White

microcrystals, 65% yield, mp 142-145 °C; Anal. Galor CgH22N20s: C 54.15; H 8.39; N 9.72.
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Found: C 54.11; H 8.53; N 9.654 NMR (300 MHz, DMSO#) & 0.80-0.95 (m, 6H), 1.37 (br s,
9H), 1.47-1.54 (m, 2H), 1.55-1.66 (m, 1H), 3.55J¢ 6.0 Hz, 2H), 4.23 () = 6.0 Hz, 1H),
6.91 (t,J = 6.0 Hz, 1H), 7.95 (d] = 8.0 Hz, 1H);*C NMR (75 MHz, DMSOsg) 6 21.4, 22.9,

24.2,28.2, 40.2, 43.0, 50.1, 78.0, 155.7, 16972,

(9)-2-(2-((tert-Butoxycarbonyl)amino)acetamido)-3-phenylpropanoic acid (14b). White
microcrystals, 69% yield, mp 147-148 °C; Anal. Galor CG3H24N20s: C 59.62; H 6.88; N 8.69.
Found: C 59.58; H 7.02; N 8.644 NMR (300 MHz, DMSO#dg) 5 1.36 (br s, 9H), 2.84-2.95 (m,
1H), 3.00-3.06 (m, 1H), 3.35 (br s, 3H), 3.48-3(6Q 2H), 4.41-4.46 (m, 1H), 6.93 @,=5.9
Hz, 1H), 7.19-7.26 (m, 5H), 8.02 (d,= 8.0 Hz, 1H);**C NMR (75 MHz, DMSOsg) & 28.2,

36.8, 43.0, 53.4, 78.0, 78.0, 126.5, 128.2, 12187Y,4, 155.7, 169.2, 172.8.

(Boc-Gly-L-Leu-L-Cys-Gly-OCHj3), (15a) White microcrystals, 75% yield, mp 98-105 °C;
Anal. Calcd for GgHesNgO14Sy: C 49.44; H 7.21; N 12.14. Found: C 49.05; H 7.186t1.85;'H
NMR (300 MHz, DMSO¢g) & 0.80-0.90 (m, 12H), 1.37 (s, 18H), 1.41-1.50 (ii),41.53-1.66
(m, 2H), 2.89 (ddJ = 12.8, 9.3 Hz, 2H), 3.12 (dd,= 13.7, 3.9 Hz, 2H), 3.56 (d,= 5.8 Hz,
4H), 3.62 (s, 6H), 3.85 (d,= 6.1 Hz, 4H), 4.31 (q] = 7.2 Hz, 2H), 4.44-4.62 (m, 2H), 6.97t,
= 5.9 Hz, 2H), 7.89 (d) = 8.0 Hz, 2H), 8.24 (dJ = 8.6 Hz, 2H), 8.32 (tJ = 5.6 Hz, 2H);"*C
NMR (75 MHz, DMSOe¢dg) 6 21.6, 23.2, 24.1, 28.2, 40.8, 41.0, 43.2, 51.18,518.1, 155.8,

169.5, 169.9, 170.3, 172.2.

(Boc-Gly-L-Phed -Cys-Gly-OCHgs), (15b). White microcrystals, 72% vyield, mp 155-159 °C;
Anal. Calcd for G4Hg:NgO14S,: C 53.32; H 6.71; N 11.31. Found: C 52.93; H 6M90.85;'H
NMR (300 MHz, DMSO#) 6 1.35 (br s, 18H), 2.73-2.95 (m, 4H), 3.03-3.16 4iH), 3.45-3.56

(m, 4H), 3.62 (br s, 6H), 3.86 (br s, 4H), 4.5834(fn, 4H), 6.90 (br s, 2H), 7.22 (br s, 10H),
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7.95-7.97 (m, 2H), 8.38 (br s, 2H), 8.48 §d= 7.3 Hz, 2H):*C NMR (75 MHz, DMSOdg) 5
28.2, 37.6, 40.8, 43.1, 51.8, 51.9, 53.8, 78.1,2,2628.0, 129.3, 137.5, 155.7, 169.3, 169.9,

170.2, 171.1.

(Gly-L-Cys-Gly-OCHpg), hydrochloride (21). HCI gas was passed through a solution of peptide
8 (4 mmol) in methanol (15 mL) for 30 minutes. Thethanol solution was concentrated under
vacuum and diethyl ether was added. The turbidtisoluwvas left to crystallize in the freezer
overnight. The solid formed was filtered and washatth dry ethyl acetate (10 mL) and then
with diethyl ether (10 mL) dried to give the copesading deprotected peptid&l. White
microcrystals, 92% vyield, mp 209-212 °C; Anal. @afor G ¢H30CIoNeOsS.H,O: C 32.71; H
5.49; N 14.30. Found: C 32.50; H 5.27; N 13.13:NMR (300 MHz, CROD) § 2.98 (dd,J =
13.7, 6.5 Hz, 1H), 3.23-3.28 (m, 1H), 3.69 (s, 3BB7 (s, 2H), 3.96 (s, 2H}?C NMR (75

MHz, CD;OD) 6 41.8, 42.2, 53.0, 54.1, 168.1, 171.8, 172.6.

(Boc-Gly-L-Phe-Gly4.-Cys-Gly-OCHz), (22). A solution of 2-(2-((tert-
butoxycarbonyl)amino)acetamido)-3-phenylpropanaid 44b (0.97 g, 3 mmol) in dry THF (10
mL) under argon was cooled to -15 °C in a ice lvath stirring. N-Methylmorpholine (0.33g,
3.2 mmol), followed by isobutylchloroformate (0.45 3.2 mmol) were added. After 3 min, a
solution of21 (0.85 g, 1.5 mmol) and N-methylmorpholine (0.7L.¢ mmol) in DMF (10 mL)
was added. The ice bath was removed after 5 mirmuteshe solution was allowed to stir for 12
h at room temperature. The solution was concewmtrateder vacuum and the residue was
dissolved in ethyl acetate (30 mL) and water (5 nmAfjer extraction, the aqueous phase was
discarded and the organic phase washed successiitblgaturated N&€O; (2 x 15 mL), water
(20 mL), 2N HCI (15 mL) and water (10 mL). The dan was dried over dry MgSQfiltered

and then concentrated under vacuum. The peptiderecagstallized from ethyl acetate/hexane
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to give desired (Boc-Gly-Phe-Glyt-Cys-Gly-OCH),. White microcrystals, 74% vyield, mp
180-185 °C; Anal. Calcd for 4gHesN10016S,: C 52.16; H 6.20; N 12.67. Found: C 52.44; H 6.60;
N 11.83;'H NMR (300 MHz, DMSOds) 5 1.35 (br s, 18H), 2.75-2.89 (m, 4H ), 2.99-3.15 (m
4H), 3.44-3.54 (m, 4H), 3.61 (br s, 6H), 3.67-3(74 2H), 3.84-3.91 (m, 6H), 4.52 (br s, 2H),
4.62 (br s, 2H), 6.88 (] = 5.5 Hz, 2H), 7.22 (br s, 10H), 8.03 (U= 7.8 Hz, 2H), 8.30 (d] =

8.1 Hz, 2H), 8.38 (br s, 2H), 8.52 (br s, 2EC NMR (75 MHz, DMSO#) & 28.2, 37.6, 40.8,

41.9, 43.1, 51.8, 53.9, 78.1, 126.2, 128.0, 1282,7, 155.7, 168.9, 169.3, 169.9, 170.4, 171.4.
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HPLC chromatograms and MS Spectra
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Figure S1.HPLC-MS chromatogram of the chemical ligation expent ofS-acyl tetrapeptide
18a.The desired ligation produ&Ba (molecular weight 1132, analyzed as disulfide djme

shaded peaks) was a major compound in the sample.
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Figure S2.Compoundl9a (MW 1132) produced m/z 1133 [M+Hand m/z 1155 [M+Nd]ions
(top). Only the m/z 1155 was selected for MSn sc@he m/z 1155 was dissociated to produce
m/z 622 and 556 product ions (middle). The m/z @8ghary product ion was dissociated to

yield m/z 556 via loss of HS-SH (66 u) (bottom).
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SEQ-15400-02 9/23/2010 3:16:29 PM 1.064,5ul
Hypurity C8; 0.2,100:0(0)>50:50(15)>5:95(60)/225 nm/(+)ES!

T:36.73-36.98 AV:3 SB: 2 3621:36.40.3766-3780 NL: 3BER
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SEQ-15400-02 #1261 RT- 3679 AV: 1 NL: 5315
T <¢5id=200 d Ful is3 773 D@3750 684.02@37.50 [ 17500-B75.00]

SEQ 1540002 #12611272 RT:368136.94 AV: 2 SB: 13322-34.07,3579-36.66 NL: 2974
T <csid=250 o Full ms3 773.0@3750 397.95037.50 [ 95.00-805.00]
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00 w 2o 50 4o 50 0 0 B0 0 200 21 220 230 220 2% 260 2m 280 290 300 B 320 330 330 3% 360 310 380 39 400

Figure S3.Compound20a MW 772 produced m7z 773 [M+HRnd m/z 795 [M+Nd]ions and
m/z 380, 398 and 684 fragment ions (top). The ri& [M+H]" ion was dissociated to form m/z
684 and m/z 398 product ions'{g The m/z 684 product ion was further dissociateth/z 479,
376, 281 and other secondary product ioff§ (ehile the m/z 398 product ion was dissociated to

m/z 380 and 362 (bottom).
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Figure S4. HPLC-MS chromatogram of the chemical ligation expent of S-acyl tetrapeptide
18b. Compound20b (MW 806) was the major compound in the sample eloted at RT 41.52

min (shaded peaks).

S14



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011
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Figure S5.MS data for ligation produdt9b (MW 601, RT 28.26 min). (+)ESI-MS (top) clearly
shows the m/z 602 [M+H]and m/z 624 [M+Nd]ions. In addition, the m/z 1203 ion is an

[M+H+M] " ion which helps confirm the MW.
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Figure S6.Compound20b (MW 806) produced predominantly an m/z 829 [M+Nah
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Figure S7.HPLC-MS chromatogram of the chemical ligation expent ofS-acyl pentapeptide
25. The desired ligation produ26 (molecular weight 1314, analyzed as disulfide djrskaded

peaks) was a major compound in the sample.
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Figure S8.Compound26 (MW 1314) produced an m/z 1315 [M+Hdn and m/z 1337

1198.4
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[M+Na]+ ion (top). The m/z 1315 [M+H]Jion was dissociated to form a number of producsio

(bottom).

S17



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

SEQ-15865-01
Hydro-RP;0.15,95:5(0)>50:50(15)>5:95(45-60)/254 nm/(+)ES|
SEQ-15865-01 #1662-1728 RT: 41.55-42.75 AV: 9 NL: 6.43E7
T: +CESI §d=1.00 Full ms[125.00-1000.00]
100:

Relative Abundance

2193

2204

366.1
T t

11/30/2010 6:51:21 AM

Ligation142, 5 ul injected

775.2

| 776.2

4551 4671 7772 8203
Jl L4QB 2 535,

:

6023
2 57005882 | 6152
T T

864.1

886.4

865.2
887.5

866.2 | 888.5

846.4 [

t I i
200 250 300 350

T
450

et t
550

miz

725 ||
el
600

t
500 800

900

L
s
850

889.5 9192
t
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Figure S9.Compound27 (MW 863): (+)ESI-MS (top) and —MS/MS (middle) artHS/MS/MS

(bottom) of m/z 864 [M+H] ion
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Sample Information

Sample Mams : Ligl1pro
Sample 1D (LI
Data Filename 1 5led
Meshod Filzname * jurik.lem
Repoet Filename : fraction.ler
Duite Acquired SHAAR2011 E:27:29 PM
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Figure S10.HPLC profile of purified ligation product9a (Eluent = methanol:water (65:35),

flow rate = 0.15 mL/min).
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Figure S11.HRMS of ligation producfi9a
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Sample Information
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Figure S12.HPLC profile of purified produc20a (Eluent = methanol:water (65:35), flow rate =

0.15 mL/min).
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Sample Information
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Figure S14. HPLC profile of a mixture of the purified produci®a and 20a (Eluent =

methanol:water (65:35), flow rate = 0.15 mL/min).
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Sample Information

Sample Name : Ligld
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Figure S15.HPLC profile of isolated compour2b. (Eluent = methanol:water (65:35), flow rate

= 0.15 mL/min).
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Figure S16.HRMS analysis of compourizb
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