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Materials and methods

All commercial materials (Aldrich, Fluka, Nova) weeused without further purification. All
solvents were reagent grade or HPLC grade (Fishémnhydrous diethyl ether,
dichlormethane were obtained from a dry solventesygpassed through column of alumina)
and used without further drying. NMR specthd @nd**C) were recorded on a Bruker AMX-
400 MHz or Bruker Advance DRX-500 MHz, referencedTiMS or residual solvent. Low-
resolution mass spectral analyses were performed aiJOEL JMS-DX-303-HF mass
spectrometer or Waters Micromass ZQ mass specteormfgtalytical TLC was performed on
E. Merck silica gel 60 F254 plates and flash colurthromatography was performed on E.
Merck silica gel 60 (40—-63 mm). Yields refer to@matographically pure compounds.

HPLC

All separations involved a mobile phase of 0.05%AT#v) in water (solvent A) /0.04% TFA
in acetonitrile (solvent B).

HPLC LC-MS chromatographic separations were peréarmsing a Waters 2695 Separations
Module and a Waters 2996 Photodiode Array Detestoiipped with Varian Microsorb C18
column (150 x 2 mm) or Waters C8 X-Bridge columbB(Ix 2.1 mm) or Varian 300-5 C4
column (250 x 2 mm) at a flow rate of 0.2 mL/min.

UPLC LC-MS chromatographic separations were peréafrmsing a Waters Acquity system
equipped with an Acquity UPLC BEH C18 column (102.& mm).

HPLC separations were performed using a Rainin HB#lvent delivery system equipped
with a Rainin UV-1 detector using either Microsd®0-5 C18 column (250 x 21.4 mm) at a
flow rate of 16 mL/min or Waters C8 X-Bridge colunib0 x 19 mm) at a flow rate of 16
mL/min or Varian 300-5 C4 column (250 x 4.6 mmadtow rate of 1.4 mL/min.

| - General procedures
Solid-phase peptide synthesis by Fmoc-strategy
Automated peptide synthesis was performed on aniégpBiosystems Pioneer continuous

S3 flow peptide synthesizer. Peptides were syrtbhdsunder standard automated Fmoc
protocols. The deblock mixture was a mixture of :200) of DMF/piperidine/DBU. The
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following Fmoc amino acids from NovaBiochem were péoged: Fmoc-Ala-OH, Fmoc-
Arg(Pbf)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Asp{Bu)-OH, Fmoc-Cys(Acm)-OH, Fmoc-
Cys¢Buthio)-OH, Fmoc-GIn(Trt)-OH, Fmoc-GIn(Dmcp)-OH, BarGlu(OAll)-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Gly-OH, Fmoc-His(Trt)-OH, Fmoc-lle-OHsmoc-Leu-OH, Fmoc-
Lys(Alloc)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Met-OH, Fmétie-OH, Fmoc-Pro-OH, Fmoc-
Ser(QBu)-OH, Fmoc-Thr(@u)-OH, Fmoc-Thz-OH Fmoc-Tyr{Bu)-OH, Fmoc-Val-OH.
The following didpeptide from NovaBiochem were usd@noc-Phe-Set("*Pro)-OH,
Fmoc-Val-Thr(®™*™%Pro)-OH, Fmoc-Gly-(Dmb)Gly-OH. Upon completion ofitamated
synthesis on a 0.1 mmol scale, the peptide reseawashed into a peptide synthesis vessel
with MeOH. After drying the resin was subjected aacleavage cocktail (1:1:3 of acetic
acid/trifluoroethanol/methylene chloride) for 3 8:130 min (4 mL each) after filtration, the
resin was infused with trifluoroethanol/chloroforth:4, 4 mL) over night. The resulting
cleavage and infusion solution were pooled and eoimated. The oily residue was
resuspended in minimum amount of trifluoroethanat gorecipitated with water. The

resulting mixture was immediately lyophilized.
Acido labile protecting group removal: Cocktail B

Peptides were subjected to cocktail B (3 mL / 1@Dahpeptide) consisting of trifluoroacetic
acid (88% by volume), water (5% by volume), phefidto by weight), andPrSiH (2% by

volume). The resulting solution was concentrated e oily residue was triturated in ice-
cold diethyl ether (3 x 45 mL) to give a white ppetate, which was centrifugated. The
precipitate was solubilized in water/acetonitrilé:1( 0.05% trifluoroacetic acid) and

lyophilized. The resulting solid was purified by HP.
Native chemical ligation buffer

The buffer required for native chemical ligationGN was freshly prepared prior to the
reaction. NgHPO, (56.6 mg, 0.4 mmol) was solubilized in water (1 mGuanidineHClI
(2.146 g, 12 mmol), and TCEFCI (10.8 mg, 0.04 mmol) were then added, soluldilzbe
volume adjusted to 2 mL and the pH was broughtwitf@ a solution of NaOH (5 M, 20 uL).
After 15 min degassing with argon, 4-mercaptophaestic acid (MPAA) (67 mg, 0.4 mmol)
was added and the pH was brought to 7.2 with aisalof NaOH (5 M, 125 uL). After 15
min degassing the solution was ready for use.

S3



Glycan anomeric amine instalation (Kochetkov reactin)

Dodecasaccharidg’ (11 mg, 4.23umol) was dissolved in water (5 mL) and added to
(NH4)HCO; (69, BioUltra, 99.5% (T), Cat. No. 09830 Fluka)heT resultant slurry was
warmed to 40 °C and stirred very slowly at this penature for three days. After three days,
the clear supernatant was filtered through a pfugption. The remaining material was rinced
with the same amount of cold water (2 x 5mL), fdi& pooled with the clear supernatant,
immediately frozen and lyophilized. The remainingterial was finally dissolved in water (5
mL), filtered through a plug of cotton, frozen dgdphilized. The lyophilization was deemed
complete until the mass of the product remainedstamt. This provided a white solid, the
dodecasaccharide glycosylamihg€ll mg, quantitative)l was kept at room temperature on
the lyophilizer and used within 48 h after the céetipn of the lyophilization.

Exact mass calcd. fore@H14N706s[M-2H]? 1182.9, Found 1182.8. MALDI-TOF calcd. for
CooH149N70e5[M+Na]-2391.85, Found 2391.44,

! For characterization see: Nagorny, P.; Fasching, B.; Li, X.; Chen, G.; Aussedat, B.; Danishefsky, S. J. Am. Chem. Soc. 2009,
131, 5792-5799.
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[I - Compounds related to the first synthetic strategydr a-hGPH featuring
chitobiose at glycosylation sites

Compound 10,a-GPH[59-92]
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Fmoc-PAL-PEG-PS resin (0.1 mmol) was used followtmg general SPPS procedure using
dipeptides Fmoc-Gly-(Dmb)Gly-OH and Fmoc-Val-Th#"Pro)-OH at positions 73 and
69 respectively. The peptide-resin was subjecteddavage with cocktail B (9 mL) for 90
min and then filtered. The resulting solution wamaentrated and the oily residue was
triturated with 45 ml ice-cold diethyl ether to giva white precipitate, which was
centrifugated. This step was repeated twice. Thaltiag solid was purified by RP-HPLC
(C18 semiprep, 20% t00% acetonitrile/water over 30 min, 16 mL/mA= 230 nm). Product
eluted at 15 min. Lyophilization of the collecteddtions provided peptide0 (74 mg, 17%)

as a white solid.

[M+4H]*
ran

[M+3H]**

Figure S1: A - ESI-MS of compound 0. ESI  # ‘
calculated for GyoH2sN5:0555 [M+3H]** m/z

1473.33, found: 1473.15; [M+4#] . I
m/z1105.24, found: 1104.78 - UV traces ‘ '
from UPLC analysis of purified compourd);

gradient: 10% to 60% acetonitrile/water over 6

min at a flow rate of 0.3 mL/min, BEH C18
column. FJMM‘M”HWLMW .

[Peptlde x 2 + SH]*
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Compound 15,a-GPH[59-81]
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Peptidel3 was prepared from 0.2 mmol of Fmoc-TiBif)-NovaSyn® TGT resin following
the general SPPS procedure using dipeptides Fmp¢Bahb)Gly-OH and Fmoc-Val-
Thr(wM*M®Pro)-OH at positions 73 and 69 respectively, folboviby cleavage from resin. The
cleaved peptide was then purified on Sffom 5% to 10% methanol in dichloromethane with
0.5% acetic acid. The fractions were concentratedl the resulting oil was solubilized in
minimum amount of trifluoroethanol, precipitatedthviwater and lyophilized to afford3
(245 mg, 31%). To a solution of peptidd (84 mg, 21 umol) and H-Ala-SBHCI 14 (18.3
mg, 84 pmol) in dichloromethane/chloroform (1:4&) was added EDC (20.2 uL, 92
pmol) and HOOBt (20.5 mg, 84 umol). The mixture wasnicated for 2 h. After
concentration, the crude was treated with cociBdif mL) following the general procedure.
The crude peptide was resuspended in minimal amofinsopropanol and diluted in
water/acetonitrile (1:1, 0.05% trifluoroacetic gcidihe resulting solution was purified by RP-
HPLC (C18 semiprep, 30% 9% Acetonitrile/Water over 30 min, 16 mL/mxz= 230 nm).
Product eluted at 14 min. Lyophilization of theleoted fractions provided peptidé& (12

mg, 22%) as a white solid.

A [M+2H]* B _

Figure S2: A - ESI-MS of compoundb5. ESI
calculated for GgH10N20375, [M+2H]2+
m/z. 1450.67, found:1450.2B - UV traces [Peptide x 2 + 3H]>*
from UPLC analysis of purified compound
15; gradient: 30% to 90% acetonitrile/water
over 6 min at a flow rate of 0.3 mL/min, BEH l l
C18 column. e B e

[Peptide x 2 + 5H]*
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Compound 16,a-GPH[59-81]
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Peptidel5 (3.97 mg, 1.37umol) and chitobiose aming(1.75 mg, 4.13umol) were combined
and solubilized in anhydrous DMSO (125 pL). To thmiture, a freshly prepared solution of
HATU in anhydrous DMSO (0.5mg/uL, 2.9 uL, 3.8 pmweBs added followed by DIEA (0.5
puL, 2. 87umol). The solution immediately turnedbirat deep, golden-yellow color and was
stired for 80 min. Once the reaction had reachedpbetion, the mixture was diluted with
DMSO (390 pL). To this was added Pd(dpp$)CL.23 mg, 1.68 pmol) followed by
phenylsilane (7 pL, 56.8 pmol). The reaction wasest in the dark for 1 h and then
guenched with ice-cold water/acetonitrile (1:1, 594 trifluoroacetic acid, 1.5 mL). The
resulting supsension was immediately purified byHHR_.C (C18 semiprep, 10% to 80%
acetonitrile/water over 30 min, 16 mL/mid,= 265 nm). Product eluted at 14 min.

Lyophilization of the collected fractions providpdptidel6 (1.2 mg, 29%) as a white solid.

A [M+3HP B,

160,

Figure S3: A - ESI-MS of compoundl6. ESI
calculated for peptide + tetramethyluronium |
C138l'|213N37O4254 [M+2H]2+ m'z 1598.84,
found: 1598.81, [M+3H] m/z 1066.23, found: |
1065.38.B - UV traces from UPLC analysis of 21y

purified compoundl6; gradient: 10% to 60% | | |

acetonitrile/water over 6 min at a flow rate ofOIi,JuL_ S VS ILLL. e I
mL/min, BEH C18 column. oo meom e e
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Compound 17,a-GPH[82-92]
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Peptidel?7 was prepared from 0.1 mmol of Fmoc-$8u)-NovaSyn® TGT resin following

the general procedure for SPPS. After cleavage thamesin, the peptide (130 mg, 53 pumol)
was subjected to a deprotection with cocktail B (8L) for 90 min and treated as described
in the general procedure. The resulting solid wasfipd by RP-HPLC (C18 semiprep, 10%
to 80% acetonitrile/water over 30 min, 16 mL/miz 230 nm). Product eluted at 10 min.

Lyophilization of the collected fractions providpdptidel7 (59 mg, 71%) as a white solid.

A
[M+2H
100+ e

Figure S4: A - ESI-MS of compoundl?7. ESI
calculated for GHosN 150164 [M+H]+
m/'z1562.83, found: 1563.33; [M+2H]
m/z781.91, found:781.69B - UV traces from
UPLC analysis of purified compoundl7;
gradient: 10% to 60% acetonitrile/water over 6
min at a flow rate of 0.3 mL/min, BEH C18
column. e

[M+H]*

Compound 18,a-GPH[59-92]
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Freshly purified peptided7 (25.7 mg, 16.46 pmol) andié (26.3 mg, 8.23 pmol) were
combined and solubilized into NCL buffer (1 mL),epared as described in the general
procedure. To this mixture was added neutral TC&Rtisn (0.5 M, 100 pL). The reaction
was stirred for 3 h. After completion of the reaatia solution of MeONEFHCI (0.6 M, 1.25
mL) and a neutral TCEP solution (0.5 M, 100 ulL) evadded, the pH was brought to 4-4.5
with HCI solution (2 M, 200 pL). The turbid mixtumgas stirred for 4h and then diluted
dropwise with water/acetonitrile (1 mL, 1:1, 0.08f6luoroacetic acid) and purified by RP-
HPLC (C18 semiprep, 10% to 60% acetonitrile/waterd@0 min, 16 mL/min) = 230 nm).
Product eluted at 14 min. Lyophilization of theleoted fractions provided peptid8 (11.5

mg, 31% over 2 steps) as a white solid.

A [M+4H] B

100,

Figure S5: A - ESI-MS of compoundl8. ESI
calculated for GHosNs306:Ss [M+3H]* m/z [M+3H]>

1483.66, found: 1483.16; [M+4ﬂ] mz 1113.0, i [Peptide x 2 + 5H]5*
found: 1112.83.B - UV traces from UPLC ‘ | /
analysis of purified compountB; gradient: 10%

to 60% acetonitrile/water over 6 min at a flow m n .h& "

rate of 0.3 mL/min, BEH C18 column. e e LAF7~ e e e~ pasr e

Compound 22,a-GPH[47-58]
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Peptide22 was prepared from 0.1 mmol of Fmoc-$8u)-NovaSyn® TGT resin following
the general SPPS procedure, using Alloc-hCy&a{BPOH 23 (146 mg, 74%) followed by
cleavage from resin. To a solution of the resultipgptide (67 mg, 34 pmol) in
trifluoroethanol/chloroform (1:4, 1 mL) was adde®E& (13.2 uL, 84 umol) and HOOBt
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(13.8 mg, 84 umol) and finally H-Thr-SHCI 24 (20.2 mg, 101 umol). The mixture was
stirred for 2 h. After concentration the crude wrasted with cocktail B (3.5 mL) for 80 min
following the general procedure. The crude peptides resuspended in minimal amount of
DMSO and precipitated with ice-cold water with @®%rifluoroacetic acid. Centrifugation
and lyophilization afforde@2 (44 mg) used as such in the following step.

ESI calculated for GH11gN14025S3 [M+H] " m/z 1663.97, found: 1664.18

Compound 20,a-GPH[47-58]
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Peptide22 (13.2 mg, 7.umol) and chitobiose aming (10 mg, 23.6umol) were combined
and solubilized in anhydrous DMSO (740 pL). To tmisture, a freshly prepared solution of
HATU in anhydrous DMSO (0.5 mg/pL, 15.2 uL, 20 pimeks added, followed by DIEA
(2.8 pL, 16 pmoal). The solution immediately turnetb a deep, golden-yellow color and was

HN
o

stired for 130 min. Once the reaction had reachenhptetion, the glycopeptide was
precipitated with cold water with 0.05% trifluoreaic acid and centrifuged (process repeated
twice) and the precipitate was lyophilized. Thederyglycopeptide was diluted with DMF (3
mL) then Pd(dppf)Gl(1.54 mg, 2.1 umol) was added and followed by plstiape (140 uL,
1.13 mmol). The reaction was stirred in the dankZoh and then quenched with ice-cold
water/acetonitrile (2 mL, 9:1, 0.05% trifluoroacetacid). The resulting supsension was
filtered and immediately purified by RP-HPLC (Clprep, 10% t®0% acetonitrile/water
over 30 min, 16 mL/minA = 230 nm). Product eluted at 17 min. Lyophilizatioh the

collected fractions provided pepti@8 (5.1 mg, 35% over two steps) as a white solid.
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A B

[Peptide x 2 + 3H]* -

Figure S6: A -ESI-MS of compoun®0. ESI | [Peptide x 3 + 4H** [M+H]*
calculated for GHi3N1705S; [M+H]" miz /
1861.16 , found: 1861.4B - UV traces from |

UPLC analysis of purified compoun@0; ‘
gradient: 10% to 60% acetonitrile/water over 6|
min at a flow rate of 0.3 mL/min, BEH C18 I
column. o yeialfeibirad i B B g sl sty st ppietey bt b s

[Peptide x 4 + 5H]%*

Compound 19,a-GPH[1-46]
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Peptidel9 was prepared from 0.1 mmol of Fmoc-Lys(Boc)-Nova8yiGT resin following
the general SPPS procedure using dipeptides FmesBHpV*™Pro)-OH at position 34 to
afford the fully protected off-resin peptig®25 mg, 67%). To a solution of this peptid®4
mg, 13.2 umol) in dichloromethane (630 pL) was addBC (5.9 pL, 33 umol) and HOOBt
(5.4 mg, 33 umol) and finally H-Thr-SPHCI 21 (9.6 mg, 39 pmol). The mixture was stirred
for 105 min. After concentration the crude was tedafor 80 min with cocktail B (3 mL)
following the general procedure. The crude pepitids purified by RP-HPLC (C18 semiprep,
20% to 65% acetonitrile/water over 30 min, 16 mldpN = 265 nm). Product eluted at 14
min. Lyophilization of the collected fractions prded peptidel9 (41 mg, 54%) as a white

solid.
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A [M+4H}* B |

Figure S7: A - ESI-MS of compoundl9. ESI Lo
calculated for GyHz7Ns:O#1S; [M+3H]*" m/z
1842.45, found: 1842.77; [M+4H] mz
1382.09, found: 1382.69; [M+5f mz
1105.87, found: 1106.248 - UV traces from [M43H
HPLC analysis of purified compoundlS; e
gradient: 10% to 60% acetonitrile/water over 30

min at a flow rate of 0.2 mL/min, Varian C18 | | f“_ _
C0|umn- e 1100 0 1400 _ e e l:::oi:‘ Jl'l“li e

Compound 25,a-GPH[1-58]
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Peptide20 (9.4 mg, 5 umol) and9 (27.3 mg, 5 pmol) freshly purified were combinedi a
solubilized into NCL buffer (642 pL), prepared ascdribed in the general procedure. To this
mixture was added neutral TCEP solution (0.5 MuI. After 5 h the mixture was diluted
dropwise with water/acetonitrile (1:1, 0.05% trdhoacetic acid, 1.5 mL) and neutral TCEP
solution (0.5 M, 100 pL). This mixture was stirrest 10 min and prepurified by RP-HPLC
(C18 semiprep, 20% 0% acetonitrile/water over 45 min, 16 mL/miz 230 nm). After
lyophilization, the resulting peptide was solulelizin DMSO (400 pL) to which was added
ethanethiol (100uL, 1.38 mmol) followed by DIEA (u@, 57.5 pmol) for 4 h. The mixture
was diluted dropwise with cold water/acetonitrilel{ 0.05% trifluoroacetic acid, 1.5 mL)

and purified by RP-HPLC (C18 semiprep, 20%b086 acetonitrile/water over 45 min, 16
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mL/min, A = 230 nm). Product eluted at 27 min. Lyophilizatiohthe collected fractions

provided peptid@5 (13 mg, 36%) as a white solid.

A B .
[M+4H]* ~

Figure S8: A - ESI-MS of compoun@5. ESI
calculated for GoHagNgi010:Ss [M+3H]**
m/z. 2396.72, found: 2396.52; [M+4H]m/z
1797.79, found: 1797.87 ; [M+5H] m/z ——
1438.43, found: 1438.94; [M+6f] m/z
1198.86, found: 1199.28; [M+7H] miz
1027.73, found: 1028.1® - UV traces from ™"
HPLC analysis of purified compoun@5; ‘

[np_srl]"'

gradient: 10% to 60% acetonitrile/water over 6
min at a flow rate of 0.3 mL/min, BEH C18
column.

Compound 6,a-GPH[1-58]
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Peptide25 (4 mg, 0.55 umol) was solubilized in buffer (L0MMlaHCG;, 5 mM TCEPHCI,
pH = 8.6, 802 uL) after 20 sec of vigorous stgransoultion of Mel in DMF was added (10
M, 43 pL) and the stirring maintained for 2 minsélution of ethanethiol in DMF (2 M, 305
ML) was then added and stirred for 15 sec to quehehreaction. The mixture was then
diluted with ice-cold water/acetonitrile (1:1, 1%ltioroacetic acid, 2.2 mL) and immediately
purified by RP-HPLC (C18 semiprep, 10% 6@% acetonitrile/water over 30 min, 16
mL/min, A = 230 nm). Product eluted at 21 min. Lyophilizatiohthe collected fractions

provided peptid® (2 mg, 51%) as a white solid.

S13



A B
[M*_? H]?.

M +§_H]°‘

[M+SH]S*

[M+4H]

Figure S9: A - ESI-MS of compound6. ESI |
calculated for GogH491Ng10101Ss [M+4H]4+ mz ‘
1801.30, found: 1801.62; [M+5HM]m/z 1441.24,
found: 1441.52; [M+6H] m/z 1201.20, found: | |
1201.51; [M+7H]* m/z 1029.74, found: 1030.26. -

UV traces from UPLC analysis of purified compound
6; gradient: 25% to 45% acetonitrile/water over & mi “ I ,
at a flow rate of 0.3 mL/min, BEH C18 column. A T

Compound 28,a-GPH[1-58]
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Peptide25 (0.3 mg, 0.04 umol) was solubilized in water/andtde/DMF/EtSH (22:44:33:1,
150 pL). To this mixture was added neutral TCERitsmh (0.5 M, 72 uL), tBuSH (5uL) and
VA-044 (0.1 M, 7.5 pL). This mixture was warmed 3@ °C and checked for product
formation by LC-MS. After 18h no starting matenwehs detected. The LC-MS trace showed
an additional peak corresponding to [M+16], wicHikgly to be the product of the Met29
side chain Z28(Ox)).
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Figure S10: A -ESI-MS of the desulfurization reaction. ESI calteithfor28 CzoHg9Ng10101S; [M+4H]4+ mz
1789.7,7 found: 1789.87; [M+5M]m/z 1432.02, found: 1432.13; [M+6&]m/z 1193.51, found: 1193.61;
[M+7H]7+ m/z. 1023.15, found: 1023.33. ESI calculated 28(Ox) 0307H489l\|81010287[M+4H]4+ m/z. 1793.77,
found: 1793.75; [M+5H] m/z 1435.22, found: 1435.38; [M+6&nm/z 1196.18, found: 1196.23; [M+7H]
m/z. 1025.44, found: 1023.38.- UV traces from HPLC analysis of reaction medjaadient: 25% to 35%
acetonitrile/water over 30 min at a flow rate & éL/min, Varian C18 column.

A [M+BH]®
00 12003
t=14h
[M+4H]** . .
"o+ Reaction media - 14h

sgeet] | [ am
s N
- H |
|

|
|

TR NN VP 1 e .Y

o g =10min TR TR T i e o
o 1 ... Reaction media - 10min
| ETEY
|
| I |
412 | a I
14412 ‘ | I| \\A {]
| |
‘ I ' '
Y |
| | } | AN |
T kD PP b L —— ..,.wln‘\""-‘ ! I . s
!‘.‘I:Wh-‘ﬂr\‘c‘-?w' K o |’3‘E€l¥ﬁ*ﬂﬁcé"' v‘”‘\‘i‘%’“w“l‘:}g‘;mm% ------ 120 ”rﬂwlvegjlllhlr‘” A - 1 b BT TR ™

Figure S11: A -ESI-MS of compound after 10min and 14h. ESI calculated foodl49:Ng10101s [M+4H]4+
m/z. 1801.30, found: 1801.40; [M+5M]m/z 1441.24, found: 1441.50; [M+6M]m/z 1201.20, found: 1201.3.
- UV traces from UPLC analysis of reaction medigatOmin and 14h; gradient: 10% to 60% acetoaitifter
over 6 min at a flow rate of 0.3 mL/min, BEH C18uon.

Peptide6 (0.3 mg, 0.04 umol) was solubilized in water/anétde/DMF/EtSH (22:44:33:1,
150 pL). To this mixture was added neutral TCERitsmh (0.5 M, 72 uL), tBuSH (5uL) and
VA-044 (0.1 M, 7.5 pL). This mixture was warmed 3@ °C and checked for product
formation by LC-MS. Beside8 and6(Ox) (corresponding to [M+16], wich is likely to be the
product of the Met29 side chain), no mass werectiatiefor the other peaks.
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Compound 29,a-GPHJ[1-92]
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Peptidel8 (1.3 mg, 0.29 umol) anél (1.9 mg, 0.26 umol) freshly purified were combined
and solubilized into NCL buffer (36 pL) prepareddescribed in the general procedure. To
this mixture was added neutral TCEP solution (0,54MuL). After 14 h, another portion of
neutral TCEP solution (0.5 M, 2 pL) was added dredreaction was stirred for another 4 h.
After completion of the reaction, the mixture wakiteéd dropwise with water/acetonitrile
(1:1, 0.05% trifluoroacetic acid, 0.5 mL) and nautfCEP solution (0.5 M, 20 pL). This
mixture was stirred for 10 min and desalted on &lidBio-Rad P4 Medium) equilibrated with
water/acetonitrile (4:1, 0.05% trifluoroacetic gcidnd then purified by RP-HPLC (C18
semiprep, 20% to 55% acetonitrile/water over 45,mi® mL/min,A = 230 nm). Product
eluted at 20 min. Lyophilization of the collecteddtions provided peptid29 (0.6 mg, 20%)
as a white solid.
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Figure S12: ESI-MS of compound29. ESI
calculated for GozH774N 1340162513 [M+6H] &+ mz
1932.17, found: 1932.2; [M+7H]m/z: 1656.29,
found: 1656.40, [M+8H] m/z 1449.38, found:
1449.4; [M+9H]" m/z. 1288.45, found: 1288.50;
[M+10H]'®* m/z 1159.70, found: 1159.80,
[M+11H]** m/z 1054.37, found: 1054.40.

UV traces from HPLC analysis of purified
compound 29; gradient: 30% to 80%
acetonitrile/water over 30 min at a flow rate of
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[l - Compounds related to the second synthetic sategy for a-hGPH
featuring chitobiose at glycosylation sites.

Compound 33,a-GPH[31-58]

HoN YNH - Alloc
N CONH,
CO,Allyl

SR AR FA T

A H H
HN” “NH, “Alloc “Alloc

Peptide33 was prepared from 0.2 mmol of Fmoc-$8u)-NovaSyn® TGT resin following
the general SPPS procedure using Fmoc-GIn(Dmcp)-&td dipeptides Fmoc-Phe-
Ser{pM*MPro)-OH at positions 50 and 34 respectively, torafthe fully protected off-resin
peptide (714 mg, 75%). To a solution of this peptid238 mg, 49.5 pmol)
trifluoroethanol/chloroform (1:9, 2.2 mL) precool¢éa 0°C was added EDC (21.5 uL, 121
pmol) and HOOBt (19.7 mg, 121 pumol) and finally HFASPRHCI 21 (35.7 mg, 144 pmol).
The mixture was stirred for 75 min at room tempam t After concentration the crude was
treated for 90 min with cocktail B (6 mL) followinifpe general procedure. The crude peptide
was prepurified by RP-HPLC (C18 semiprep, 30% t@o&XTetonitrile/water over 30 min, 16
mL/min, A = 265 nm). Product eluted at 14 min. The producs Ween repurified on RP-
HPLC (C8 X-Bridge semiprep, 30% to80% acetonitwigter over 30 min, 16 mL/mim\ =
265 nm). Product eluted at 16 min. Lyophilizatidrttee collected fractions provided peptide
33(23 mg, 13%) as a white solid. (The low yield obéal is due to the double purification).

A [M+3H]

§

[M+2HP

Figure S13: A - ESI-MS of compound33. ESI
calculated for Ge1H251N39040S4 [M+2H]2+ m'z
1823.60, found: 1823.39; [M+3E|m/z. 1216.07,
found: 1216.35.B - UV traces from HPLC
analysis of purified compoun8@3; gradient: 30%
to 80% acetonitrile/water over 30 min at a flow|
rate of 0.2 mL/min, Varian C8 X-Bridge COIUMN. bbbttt
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Compound 31,a-GPH[31-58]

OH
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Py OH H, NH,

Peptide33 (5mg, 1.37umol) and chitobiose aming (1.75 mg, 4.13umol) were combined
and solubilized in anhydrous DMSO (125 pL). To thmiture, a freshly prepared solution of
HATU in anhydrous DMSO (0.5mg/uL, 2.9 uL, 3.8 umuaias added, followed by DIEA
(0.5 pL, 2.87 umol). The solution immediately tutnato a deep, golden-yellow color and
was stired for 1h. Once the reaction had reachadplaiion, the mixture was diluted with
DMSO (390 pL). Pd(dppf)GI(1.23 mg, 1.68 umol) was added, followed by phaiae (7
ML, 56.8 pmol). The reaction was stirred in thekdar 30 min and then quenched with ice-
cold water/acetonitrile (1:1, 0.05% trifluoroaceticid, 1 mL). The resulting supsension was
filtered and immediately purified by RP-HPLC (CXrgprep, 10% t@5% acetonitrile/water
over 30 min, 16 mL/minA = 265 nm). Product eluted at 13 min. Lyophilizatioh the
collected fractions provided pepti@& (2.9 mg, 56%) as a white solid.

A B
[M+3H]?* |

[M+4H]**

Figure S14: A - ESI-MS of

compound3l. ESI calculated for
CioH26N405:Ss [M+3H]*" mvz

1253.77, found: 1254.01;
[M+4H]*" m/z 940.58, found:
940.71; [M+5HF" m/iz 752.66,

found: 753.11.B - UV traces
from UPLC analysis of purified
compound31; gradient: 10% to |
60% acetonitrile/water over 6
min at a flow rate of 0.3 mL/min, | |
BEH C18 Column ;“,E:,‘f,,.‘E..f,.,;‘:é,lylf.:',md.b.m.,ﬁ?np..;n.'w‘.m:ém_l.l.s;{:‘.,‘20.:‘ me

[M+5H]5*
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Compound 34,a-GPH[31-92]
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Freshly purified peptide$8 (4.1 mg, 1.09 pmol) angiL (4.8 mg, 1.085 umol) were combined
and solubilized into NCL buffer (149 pL), prepamsidescribed in the general procedure. To
this mixture was added neutral TCEP solution (0,5l L). After 225 min reaction another
portion of neutral TCEP solution (0.5 M, 16 pL)svadded and the raction was stirred for
total 260 min. After completion of the reactions@ution of MeONH-HCI (0.6 M, 200 uL)
and neutral TCEP solution (0.5 M, 16 pL) were added pH was brought to 4-4.5 with HCI
solution (2 M, 25 pL). The turbid mixture was stdlrfor 4 h and diluted dropwise with
water/acetonitrile (1.5 mL, 1:1, 0.05% trifluoroticeacid) and neutral TCEP solution (0.5 M,
100 pL). This mixture was stirred for 10 min andified by RP-HPLC (C18 semiprep, 20%
to 50% acetonitrile/water over 45 min, 16 mL/miz 230 nm). Product eluted at 13 min.
Lyophilization of the collected fractions providpdptide34 (3.4 mg, 39% over 2 steps) as a

white solid.
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A B,
mesHp (MesHP

[M+7H]™

Figure S15: A -ESI-MS of compound
34, ESI calculated for [M+6HIE*
CaaHsaNgsO115S  [M+5H]*"  miz
1617.82, found: 1617.98; [M+6f]
m'z 1348.35, found: 1348.53; .
[M+7H]™ m/iz  1155.87, found:
1155.83; [M+8Hf* m/z 1011.51,
found: 1011.63.B - UV traces from
UPLC analysis of purified compounc
34;  gradient: 10% to 60% ‘
acetonitrile/water over 6 min at a flow
rate of 0.3 mL/min, BEH C18 column. "*ww‘-,,,ww‘a_ -m,,,gn"i‘...hl_._o _ eomsssoridag

Compound 32,a-GPH[1-30]

Peptide32 was prepared from 0.1 mmol of Fmoc-Gly-NovaSyn® Tf&§in following the
general SPPS procedure using dipeptide Fmoc-PHe $ét*Pro)-OH at position 19. After
cleavage, the peptide (170 mg, 34 umol) was sahglilin dichloromethane (1.5 mL).
PyBOP (174 mg, 340 umol), DIEA (58&., 340 umol) and thiophenol (1Q2., 1 mmol) were
added. The reaction mixture was stirred for 105.n#ifter concentration, the resulting
peptide was subjected to deprotection with cockai3.5 mL) for 90 min and treated as
described in the general procedure. The crude geptias purified by RP-HPLC (C18
semiprep, 30% t65% acetonitrile/water over 30 min, 16 mL/mk= 265 nm). Product
eluted at 16 min. Lyophilization of the collecteddtions provided peptidg2 (44 mg, 38%

from the solid support synthesis) as a white solid.

S21



A [M+3H]* B .,
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Figure S16: A -ESI-MS of compoun@®2. ESI
calculated for GHpsN3g0ssSs [M+2H]* mVz:
1772.01, found: 1772.22 [M+3H] mz sz
1181.67, found: 1181.8® - UV traces from
HPLC analysis of purified compoun®2,

gradient: 20% to 60% acetonitrile/water ove
30 min at a flow rate of 0.2 mL/min, Variar
C18 CO|umn. 1000 1100 i .:_-:-: 1300 400 1500 1620 170 I-\-o: 1900

Compound 30,a-GPH[1-92]
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Freshly purified peptideg§4 (3.5 mg, 0.432 pmol) an82 (1.7 mg, 0.476 pmol) were
combined and solubilized into NCL buffer (90 pLyepared as described in the general
procedure. To this mixture was added neutral TC&Rtisn (0.5 M, 10 pL). After 2 h
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another portion of neutral TCEP solution (0.5 M, |1D) was added and the reaction was

stirred for total 4 h. After completion of the réaa, the mixture was diluted dropwise with

water/acetonitrile (1:1, 0.05% trifluoroacetic acid5 mL) and desalted on biogel (Bio-Rad

P6 fine) equilibrated with water/acetonitrile (4@.05% trifluoroacetic acid) the resulting 5

mg were then purified by RP-HPLC (C18 semiprep, 20%0% acetonitrile/water over 30

min, 16 mL/min,A = 230 nm). Product eluted at 15 min. Lyophilizatiohthe collected

fractions provided peptidg0 (1.56 mg, 31%) as a white solid.

Figure S17: A -ESI-MS of compoun0. ESI
calculated for GayH7edN138016:S1s [M+6H]
m/z. 1920.33, found: 1920.66; [M+7H] m/z
1646.14, found: 1646.36; [M+8E] mz
1440.49, found: 1440.93; [M+98] mz
1280.88,  found: 1280.88; [M+10HT
m/z1152.59, found: 1152.70; [M+11H[ m/z
1047.90, found: 1148.08 - UV traces from
HPLC analysis of purified compound0;
gradient: 20% to 50% acetonitrile/water over 3(
min at a flow rate of 0.2 mL/min, Varian C18
column.
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IV - Compounds related to the synthetic strategy fo a-hGPH featuring
dodecasaccharide at glycosylation sites.

Compound 35,a-GPH[31-58]
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Peptide33 (6.4 mg, 1.75umol) and glycan amin& (1.4 mg, 0.5%umol) were combined and
solubilized in anhydrous DMSO (60 pL). To this nire, a freshly prepared solution of
HATU in anhydrous DMSO (0.5 mg/uL, 4.48 uL, 5.9 gmeas added, followed by DIEA
(2.32 pL, 7.6 pmol). The solution turned into amegolden-yellow color and this was stired
for 1 h. Once the reaction had reached completi@reaction mixture was diluted with ice-
cold water/acetonitrile (1:1, 0.05% trifluoroacetcid, 1.5 mL) and purified by RP-HPLC
(C18 semiprep, 30% t00% acetonitrile/water over 30 min, 16 mL/mA= 265 nm). Product
eluted at 10 min. Lyophilization of the collecteddtions provided peptidgs as a white solid
andas a mixture of monolactone and dilact¢he&l5 mg, 42%, 42% average of five reactions,

based on the amount of glycan amine used).

A MeaHE B -
Figure S18: A -ESI-MS of compoun@5. ESI | :
calculated for monolactone,&Hz0eN460112S: |
[M+4H]*+ m/z 1495.58, found: 1495.70; |
[M+5H]5+ mV/z1196.66, found: 1196.47. ES
calculated for dilactone LH39MN40111Ss |
[M+3H]* mz 1987.77, found: 1987.66; |
[M+4H]*+ m/z 1491.08, found: 1491.20;
[M+5H]°+ m/z1193.06, found: 1193.2B -
UV traces from HPLC analysis of purifiec |
compound 35, gradient: 30% to 70% T (
acetonitrile/water over 30 min at a flow rate ¢ |

0.2 mL/min, Varian C18 column.
1 | l '.
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Compound 36,a-GPH[31-58]
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Glycopeptide35 (2.3 mg, 0.38 pumol) was solubilized in DMSO (275) pA freshly prepared
solution of Pd(dppf)Glin DMSO (10 mg/mL, 17 pL, 0.26 pmol) was addedoiwkd by
phenylsilane (18.8 pL, 13.6 pmol). The reaction st#sed in the dark for 45 min and then
guenched with ice-cold water/acetonitrile (1:1, 3340 trifluoroacetic acid, 1 mL). The
resulting supsension was prepurified on biogel {Baml P4 medium) equilibrated with
water/acetonitrile (4:1, 0.05% trifluoroacetic gcahd the resulting desalted peptide was then
purified by RP-HPLC (C18 semiprep, 10%6086 acetonitrile/water over 30 min, 16
mL/min, A = 265 nm). Product eluted at 16 min. Lyophilizatiohthe collected fractions
provided peptid&6 (0.65 mg, 30%) as a white solid.

[M+4H]* B

S

Figure S19: A - ESI-MS of compound36. ESI |
calculated for monolactone »$H350N46010654
[M+3H]%*" m/z 1896.35, found: 1896.26; [M+4F] |

m'z 142251, found: 1422.34 [M+5K] mz |
1138.21, found: 1138.22. ESI calculated fi [M+SHP
dilactone G3eH37gN 16010554 [M +3 H] 3 mz | [M+3HP**
1890.34, found: 1890.38; [M+4M]m/z 1418.00, | .
found: 1418.09 [M+5H] m/z 1134.60, found:
1134.35.B - UV traces from UPLC analysis ol |

purified compound36; gradient: 10% to 60%

acetonitrile/water over 6 min at a flow rate of 0. ' | 'fll“ _|*
mL/min, BEH C18 column. £ : ; : 7 i
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Compound 37,a-GPH[59-82]
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Peptidel5 (5.1 mg, 1.77umol) and glycan amin& (1.4 mg, 0.5%umol) were combined and
solubilized in anhydrous DMSO (70 pL). To this moire, a freshly prepared solution of
HATU in anhydrous DMSO (0.5 mg/uL, 4.48 uL, 5.9 pijrwas added followed by DIEA
(2.03 pL, 5.9 umol). The solution turned into aplegolden-yellow color and was stired for
1h. Once the reaction had reached completion,ghetion mixture was diluted with ice-cold
water/acetonitrile (1:1, 0.05% trifluoroacetic acild5 mL) and purified by RP-HPLC (C18
semiprep, 30% to 90% acetonitrile/water over 30,mMi® mL/min,A = 265 nm). Product
eluted at 7 min. Lyophilization of the collecteadtions provided peptid&7 as a white solid
andas a mixture of monolactone and dilact¢@e& mg, 26% based on the amount of glycan

amine used).

A [M+4H]* B,

L

Figure S20: A - ESI-MS of compound37. ESI
calculated for monolactone + tetramethyluroniu |
Co3H34gN 4101004 [M+3H]3+ m/z. 1778.20, found: | -
1777.36; [M+4Ht" mVz1333.90, found: 1333.60. -
ESI calculated for dilactone + tetramethyluroniui #
CooaH346N 410954 [M+3H]3+ m/z1772.20, found: |

1771.84; [M+4Ht" m/iz 1329.40, found: 1329.11; [M+3HP*
[M+5H]°" m/z 1063.72, found: 1063.7® - UV | T
traces from HPLC analysis of purified compour | [M+SHP |
37, gradient: 20% to 70% acetonitrile/water ove
30 min at a flow rate of 0.2 mL/min, Varian C1: |
column.
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Compound 38,a-GPH[59-82]
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Glycopeptide37 (2.4 mg, 0.45 pumol) was solubilized in anhydrous $M (300 pL). A
freshly prepared solution of Pd(dppf)Gh anhydrous DMSO (10 mg/mL, 17.3 pL, 0.236
pmol) was added and followed by phenylsilane (313140 pmol). The reaction was stirred
in the dark for 45 min and then quenched with iokelevater/acetonitrile (1.5 mL, 1:1, 0.05%
trifluoroacetic acid). The resulting supsension wsmated on biogel (Bio-Rad P4 medium)
equilibrated with water/acetonitrile (4:1, 0.05%fltloroacetic acid). Lyophilization of the
collected fractions provided pepti@8 (2.3 mg) as a white solid, used in the next stip mo

further purification.

Figure S21: A -ESI-MS of compoun@®8. ESI

calculated for monolactone +A [M+aH]* B . a_
tetramethyluronium G H1336N1109654 Ny .
[M+3H]** m/z 1708.80, found: 1708.67; 1 AP
[M+4H]** m/z 1281.85, found: 1281.10. ES | J c_
calculated for dilactone + tetramethyluroniut )
CorH33N#1O0ssS; [M+3H]*" miz 1702.80, | b i
found: 1702.18; [M+4H[ m/iz 1277.35, | NP . . winlini
found: 1276.72. ESI calculated for dilacton | e
CorH33N#O0ssS;  [M+3H]*" miz 1669.75, [M+3H*
found: 1669.56; [M+4H| m/z 1252.56, b [

a

found: 1252.10.B - UV traces from HPLC . (o
analysis of purified compoun@8; gradient:

10% to 60% acetonitrile/water over 30 min i | l} ‘.
a flow rate of 0.2 mL/min, Varian C18 | . hh . _ lﬁ _
COIumn Hhoe . 100 1200 > 1420 1500 we 100 1800 1500 .
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Compound 39,a-GPH[59-92]
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Freshly purified peptided7 (4.4 mg, 2.8 pmol) an®@8 (4.6 mg) were combined and
solubilized into NCL buffer (130 pL), prepared ascribed in the general procedure. To this
mixture was added neutral TCEP solution (0.5 M,19. After 2 h, another portion of
neutral TCEP solution (0.5 M, 14 pL) was added gredreaction stirred for total 4 h. After
completion of the ligation a solution of MeOMNHCI (0.6 M, 144 ulL) and neutral TCEP
solution (0.5 M, 14 uL) were added, the pH was ghhuo 4-4.5 with HCI solution (2 M, 18
pL). The turbid mixture was stirred for 270 min atithited dropwise with water/acetonitrile
(2:1, 0.05% trifluoroacetic acid, 1.5 mL) and nauffCEP solution (0.5 M, 20 uL). The
resulting supsension was prepurified on biogel {Baml P4 medium) equilibrated with
water/acetonitrile (4:1, 0.05% trifluoroacetic gcidhe crude peptide was purified by RP-
HPLC (C8 X-bridge semiprep, 15% 3&% acetonitrile/water over 30 min, 16 mL/min;=
230 nm). Product eluted at 10 min. Lyophilizatidrttee collected fractions provided peptide
39 (1.1 mg, 21% over 3 steps) as a white solid.
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A [M+SH)™
Lot
Figure S22: A - ESI-MS of compound
39. ESI calculated for £HgdN5701165
[M+4H]* m/z 1599.43, found: 1599.19;
[M+5H]>" m/iz 1279.74, found: 1279.35; | meene
[M+6H]®" m/z 1066.62, found: 1066.22. | “*

B - UV traces from HPLC analysis of |
purified compound39; gradient: 10% to
60% acetonitrile/water over 30 min at
flow rate of 0.2 mL/min, Varian C18 |
column.

Compound 40,a-GPH[31-92]
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Freshly purified peptide39 (2 mg, 3.12 umol) and6 (2.14 mg, 3.75 umol) were combined
and solubilized into NCL buffer (45 pL), preparesidescribed in the general procedure. To
this mixture was immediatly added neutral TCEP sofu(0.5 M, 5 uL). After 2 h reaction,
another portion of neutral TCEP solution (0.5 Mpb) was added and the reaction was
stirred for total 8 h. After completion of the ligan a solution of MeONKHCI (0.6 M, 45
ML) and neutral TCEP solution (0.5 M, 5 pL) wereled, the pH was brought to 4-4.5 with
HCI solution (2 M, 5 pL). The turbid mixture wasrstd for 270 min and diluted dropwise
with water/acetonitrile (1:1, 0.05% trifluoroacetacid, 1 mL). The resulting mixture was
prepurified on biogel (Bio-Rad P4 medium) equiltiech with water/acetonitrile (4:1, 0.05%
trifluoroacetic acid) and purified by RP-HPLC (Cdnsiprep, 10% t80% acetonitrile/water
over 30 min, 1.4 mL/minA = 230 nm). Product eluted at 18 min. Lyophilizatiohthe

collected fractions provided peptid® (1.1 mg, 33% over 2 steps) as a white solid.

A [M+10H]"0+ B |

8

[M+SHJ*
_ [M+11H]1* |
Figure S23: A -ESI-MS of compoundO. ESI 4
calculated for GooH 786N 104022559 [M+6H]6+ [M:%!"]E‘
m/z. 1996.77, found: 1996.86; [M+7H]m/z
1711.66, found: 1711.80; [M+8F1]
m/z1497.82, found: 1497.96; [M+9k] m/z

[M+7H]™

1331.51, found: 1331.60; [M+108] nmvz
1198.46, found: 1198.47; [M+11H[ mvz
1089.60, found: 1089.78 - UV traces from
HPLC analysis of purified compound0;

/ [M+BH]®

gradient: 10% to 60% acetonitrile/water ove _ ‘ |
30 min at a flow rate of 0.2 mL/min, Variar | [ J ik \u _ .\ _ ﬂ
C18 column. L - Mw—
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Compound 41,a-GPH[1-92]
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Freshly purified peptide40 (1.1 mg, 0.918 pumol) angR (0.35 mg, 1 pmol) were combined
and solubilized into NCL buffer (18 pL), preparesidescribed in the general procedure. To
this mixture was added neutral TCEP solution (0.52MuL). After 2 h another portion of
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neutral TCEP solution (0.5 M, 2 pL) was added dmal reaction was stirred for total 5 h.
After completion of the ligation, the mixture waduted dropwise with water/acetonitrile
(1:1, 0.05% trifluoroacetic acid, 1 mL) and desalten biogel (Bio-Rad P6 Medium)
equilibrated with water/acetonitrile (4:1, 0.05%fltioroacetic acid) then purified by RP-
HPLC (C4 semiprep, 10% ®0% acetonitrile/water over 30 min, 1.4 mL/mi7= 230 nm).

Product eluted at 15 min. Lyophilization of theleoted fractions provided peptidi (0.4
mg, 28%) as a white solid.

Figure S24: A -ESI-MS of compoundtl.
ESI calculated for §3g8H100dN1410271S:3 A M t3Hye

[M+8H]® m/z 1926.93, found: 1926.75; w "=

[M+9H]®" mVz 1712.94, found: 1712.80; | [M+11H] 1
[M+10H]*** m/z. 1541.74, found: 1541.83; | [metanps
[M+11H]"* m/z 1401.67, found: 1401.72; + |
[M+12H]*2* m/z. 1284.95, found: 1284.97; :
[M+13H]13+ m/z. 1186.19, found: 1186.22; e
[M+14H]*** m/z 1101.53, found: 1101.47;  pratshy M s

[M+15H]"* m/z 1028.16, found: 1028.34. [

The star (*) indicates the product missing |
one unit of scialic acid, wich is very likely
lost during the ionisation procesB. - UV
traces from UPLC analysis of purified
compound 41; gradient: 20% to 50% “
acetonitrile/water over 6 min at a flow rate A“
of 0.3 mL/min, BEH C18 column.

[M+12H]"2

[M+8H]**
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V — Amino acid derivatives.

Compound 21, H-Thr-SPhHCI

OH EDC, HOBt HCl/Dioxane

thiophenol, DCM 213 DCM ol
Boc. OH — » Boc. s - = s
N ¢ N HCLH,N
o) o)
21b 21

o
21a

Boc-Thr-OH 21a (2.19 g, 10 mmol) was solubilized in dichlorometea50 mL). To this
solution EDC (1.77 mL, 10 mmol), HOBt (4.05 g, 30nol) and thiophenol (5.11 mL, 50
mmol) were added. The mixture was stirred for ®dmcentratedn vacuo and purified by
flash chromatography (silica gel, 10% to 40% ethggtate/hexanelb (2.9 g, 9.3 mmol)
was directly solubilized in an ice-cold mixturedi€hloromethane (5 mL) and HCI in dioxane
(4 M, 5 mL) at 0°C. After 3 h at room temperatuiee solution was concentratadvacuo,
azeotroped with toluene, resuspended in water/aitet® (1:1, 0.05% trifluoroacetic acid, 4
mL) and lyophilized. To affor@1 as white solid (2.25 g, 91% over two steps).

'H NMR (600MHz, CXOD): 7.46-7.51 (m, 5H), 4.38 (dq, 1H,= 6.5, 4.1 Hz), 4.28 (d,
1H,J = 4.0 Hz), 1.41 (d, 3H] = 6.5 Hz).
3C NMR (150MHz, CXOD): 5194.5, 135.8, 131.3, 130.6, 126.7, 67.2, 65.7,.20.6

MS (ESI): calculated for GH1aNO>S [M+H]" myz. 211.28, found: 211.49; [M+N&wz
234.06, found: 233.79.
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Compound 23,Alloc-hCys(SBu)-OH

Alloc-Cl tBUSH g StBu
u
NH,* o NaHCO, AIIoc ELN
OWS,S MO _ THFMwater _oWF
Alloc . OH
o NH;* H
AIIoc 0
23a 23b 23

Homocystine23a (1.1 g, 4.1 mmol) was dissolved in water/THF (1100 mL). NaHCQ
(3.13 g, 37 mmol) was added and the mixture coted’C. Allyl chloroformate (1.3 mL,
12.2 mmol) was added dropwise and the suspensioh sti;ed over night at room
temperature. The pH was brought to 2 with a HCLsmh (6 M) and the solution was
extracted 3 times with EtOAc (3 x 25 mL). The pablerganic phases were dried over
Na&SO,, filtered and concentrated vacuo to afford 23b as a white solid. Without further
purification,23b was solubilized in DMF (20 mL). Bt (1.42 mL, 10.3 mmol) and tert-butyl
thiol (4.6 mL, 41.2 mmol) were added and the migtwras heated to 60°C for 2 h. After
water dilution, the pH was brought to 2 with a H&llution (6 M) and the mixture was
extracted with ethyl acetate (3 x 50mL). The coredirorganic phases were washed with
brine, dryed over N&QO,, filtered and concentratad vacuo. The product was purified by
flash chromatography (silica gel, 0.5 to 1% metlvanchloromethane with 0.1% acetic acid)
to afford23 as a white solid (575 mg, 46% over 2 steps).

'H NMR (500MHz, CDC}): 511.2 (br s, 1H), 5.84 (ddt, 1H] = 17.8, 10.6, 6.3 Hz), 5.3 (d,
1H,J =18 Hz), 5.2 (d, 1H) = 10.1 Hz), 4.5 (m, 2H), 4.4 (m, 1H), 2.7 (t, 2H 8 Hz), 2.2
(m, 1H), 2.0 (m, 1H), 1.3 (s, 9H).

3C NMR (125MHz, CDC}): 5176.5, 156.0, 132.3, 118.1, 66.1, 53.4, 47.9, 328, 29.9.

MS (ESI): calculated for GH,1NO4S, [M+H]" m/z: 307.43, found: 307.10.
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Compound 24, H-Thr-SEtHCI

EDC, HOBt HCI/Dioxane
OH ethanethiol, DCM ol DCM ol
Boc. OH — s Boc. s - s
N o¢ N ~ HCLH,N ~
o o) 0
24a 24b 24

Boc-Thr-OH 24a (2.19 g, 10 mmol) was solubilized in dichlorometea50 mL). To this
solution EDC (1.77 mL, 10 mmol), HOBt (4.05 g, 30nwi) and ethanthiol (3.7 mL, 50
mmol) were added. The mixture was stirred for £dncentratedn vacuo and purified by
flash chromatography (silica gel, 10% to 40% ethgétate/hexanep4b (2.37 g, 9 mmol)
was directly solubilized in an ice-cold mixtured€hloromethane (5 mL) and HCI in dioxane
(4 M, 5 mL) at 0°C. After 3 h at room temperatune solution was concentratéu vacuo,
azeotroped with toluene, resuspended in water/aicel® (4 mL, 1.1, 0.05% trifluoroacetic

acid) and lyophilized. To affor@4 as a colorless oil (1.66 g, 83% over two steps).

'H NMR (600MHz, CRROD): 4.24 (dq, 1H, = 6.4, 4.4 Hz), 4.07 (d, 1H,= 4.4 Hz), 3.02
(q, 2H,J= 7.4 Hz), 1.34 (d, 3H = 6.5 Hz), 1.29 (t, 3H] = 7.4 Hz).

13C NMR (150MHz, CXOD): 196.2, 67.3, 66.0, 24.7, 20.7, 14.8.

MS (ESI): calculated for GH1aNO>S [M+H]" mVz. 163.24, found: 163.84; [M+N&nwz
186.23, found: 185.75.
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