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General Methods. Unless stated otherwi se, all reactions
were carried out in flanme-dried glassware under a dry argon
at nosphere. All solvents were purchased from Fisher and
were dried prior to use. H NVR spectra were neasured at 500
MHz on a Bruker DRX spectroneter, and were referenced to
internal TMS (0.0 ppm).*C NWR spectra were performed at 125
MHz on a Bruker DRX-500 instrunent and were referenced to
CDd ;. The chem cal shift assignnments for the mgjor
di ast er eoner, not for the mnor diastereoner, wer e
reported. Flash chromatography was performed on silica gel
60 (230-400 nesh, E. Merck no. 9385).

General procedure for synthesis of fully protected Cysteine
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derivatives. A solution of N-Fnoc-Cys(S-trityl)-0OH (0.586
g, 1 mol) in MeOH: Benzene (5 nL; 1:4) was treated wth
TMS-CHN, (600 pl of 2.0 M solution in hexanes, 1.2 mmol) at

25 °C and the reaction progress was nonitored by TLC
(usually conplete after 0.5 h). The reaction mxture was
concentrated in vacuo and the crude reaction mxture was
used in the next step w thout purification.

Diethylamne (6 nL) was added to a solution of crude
ester in CHCN (6 nL) and the resulting m xture was stirred
at 25 °C for 30 mn to ensure conplete renoval of the Fnoc
protecting group. After concentration in vacuo, t he
reaction m xture was azetroped to dryness with CHCN (2 X 6
m.) and the residue was dissolved in DMF (4 nL). In another
flask, a solution of desired Cbz-protected amino acid in
DMF (4 nm) was treated with HOBT (1.1 mmol) and HIBU (1.1
mmol). After 10 min, the above free amno ester and DI EA
(2.1 mmol) were sequentially added, the resulting m xture
was stirred at 25 °C overnight. The reaction mxture was
concentrated and the residue was dissolved in EtOAc and
washed with 10% NaHCO; aqueous solution. The aqueous |ayer
was dried over Na,SO,, filtered and concentrated. The
resul t ant crude pr oduct was purified by flash

chromat ography using a m xture of Et OAc/ hexanes.



N- Cbz- L- Phe-L-Cys(S-Trt)-Ove (7a). 'H NMR (500 Mz, CDd s,
25°C, TMS) & 7.34-7.14 (m 25H), 6.09 (d, J = 7.3 Hz, 1H),
5.30 (d, J = 6.3 Hz, 1H), 5.10 (AB, d, Jas = 12.3 Hz, 1H),
5.07 (AB, d, Ja = 12.3 Hz, 1H), 4.45 (m 1H), 4.38 (m 1H),
3.69 (s, 3H), 3.09-3.00 (m 2H), 2.64 (dd, J = 12.5, 5.5
Hz, 1H), 2.55 (dd, J = 12.5, 4.8 Hz, 1H).

N-Cbz-L-Al a-L-Cys(S-Trt)-Ove (8a). 'H NMR (500 Mz, CDd s,
25°C, TMS) & 7.39-7.19 (m 20H), 6.26 (br, 1H), 5.31 (br,
1H), 5.12 (AB, d, Ja = 12.1 Hz, 1H), 5.08 (AB, d, Ja = 12.1
Hz, 1H), 4.52 (m 1H), 4.19 (m 1H), 3.69 (s, 3H), 2.69
(dd, J = 12.5, 5.9 Hz, 1H), 2.63 (dd, J = 13.5, 5.4 Hz,
1H), 1.35 (d, J = 6.9 Hz, 3H). 3C NMR (125 MHz, CDO3) &
172.0, 170.7, 155.9, 144.4, 136.4, 129.6, 128.7, 128.3,
128.2 (d), 127.1, 67.2, 52.8, 51.4, 50.4, 33.7, 19.0; HRMVS
(MALDI - FTMB) calcd. for GCyHssNoG3S (MeNa®)  605. 2081, found
605. 2076.

N- Cbz-L-Val -L-Cys(S-Trt)-Ove (9a). H NMR (500 MHz, CDd 3,
25°C, TMS) & 7.43-7.19 (m 20H), 6.03 (d, J = 7.7 Hz, 1H),
5.33 (d, J = 7.7 Hz, 1H), 5.12 (AB, d, Ja = 12.3 Hz, 1H),
5.10 (AB, d, Jas = 12.3 Hz, 1H), 4.53 (m 1H), 4.00 (m 1H),
3.70 (s, 3H), 2.72 (dd, 1H, J = 12.8, 5.9 Hz), 2.61 (dd,

1H, J = 12.8, 4.8 Hz), 2.08 (m 1H), 0.96 (d, 3H J = 6.6



Hz), 0.89 (d, 3H J = 6.6 Hz). 3C NMR (125 MHz, CDO3) &
170.9, 170.7, 156.4, 144.4, 136.5, 129.6, 128.7, 128.3 (d),
127.1, 67.3, 67.2, 60.0, 52.8, 51.4, 50.4, 33.6, 31.7,
19.2, 17.6; HRVB (MALDI-FTMS) calcd. for CshesNoGS (MrNa®)
633. 2393, found 633. 2371.

N-Cbz-L-1le-L-Cys(S-Trt)-Ove (10a). H NWMR (500 MHz, CDd 3,
25°C, TMB) & 7.32-7.19 (m 20H), 6.10 (d, J = 7.7 Hz, 1H),
5.32 (d, J = 8.4 Hz, 1H), 5.12 (AB, d, Jas = 11.7 Hz, 1H),
5.09 (AB, d, Jas = 11.7 Hz, 1H), 4.54 (m 1H), 4.04 (m 1H),

3.69 (s, 3H), 2.69 (dd, J = 12.5, 6.2 Hz, 1H), 2.62 (dd, J

12.5, 4.4 Hz, 1H), 1.82 (m 1H), 1.47 (m 1H), 1.12 (m
1H), 0.93-0.88 (m 6H). ¥C NWR (125 MHz, CDCl3) & 170.9,
170.7, 156.4, 144.4, 136.5, 129.6, 128.7, 128.3 (d), 127.1,
67.3, 67.2, 60.0, 52.8, 51.4, 50.4, 33.6, 31.7, 19.2, 17.6;
HRVG (MALDI - FTMB) calcd. for GCsrHioNbGsS (MFNa*)  647. 2550,
found 647. 2536.

General procedure for synthesis of thiazolines. To a
solution of triphenyl phosphine oxide (167 ng, 0.6 mmol) in
dry CHdA, (2 nL), trifluoronethanesul fonic anhydride (50

u, 0.3 mol) was added slowy at 0 °C. The reaction m xture

was stirred for 10 mn at O °C and then adjusted to the

desired reaction tenperature enabling addition of the fully

protected cysteine Namde (0.2 nmmol). The reaction



progress was nonitored by TLC. The reaction mxture was
quenched with 10 % aqueous NaHCO; solution. The aqueous
| ayer was extracted with CHCO, and the conbined organic
| ayers were dried over Na,SQ,, filtered and concentrated.
The resultant crude product was purified by flash
chromat ography using a m xture of Et OAc/ hexanes.

4- Car bonet hoxy- 2- (N- Cbz- L- Phe) - A*>-thiazoline (7b). 'H NWR
(500 MHz, CDCl3;, 25°C, TMS) & 7.36-7.15 (m 10H), 5.43 (d, J
= 8.1 Hz, 1H), 5.09-5.03 (m 3H), 4.89 (dd, J = 13.2, 6.6
Hz, 2H), 3.77 (s, 3H), 3.62 (dd, J = 11.4, 9.8 Hz, 1H),
3.51 (t, J = 9.8 Hz, 1H), 3.23 (dd, J = 13.9, 5.9 Hz, 1H),
3.09 (dd, J = 13.9, 6.6 Hz, 1H).

4- Car borret hoxy- 2- (N- Cbz-L-Al a)-A%-thiazoline (8b). H NW
(500 MHz, CDCl 3 25°C, TMS) 6 7.36-7.29 (m 5H), 5.60 (br,
1H), 5.14-5.07 (m 3H), 4.65 (m 1H), 3.80 (s, 3H), 3.60
(dd, J = 11.0, 9.2 Hz, 1H), 3.55 (dd, J = 10.6, 9.9 Hz,
1H), 1.55 (d, J = 7.0 Hz, 3H). 3C NWR (125 MHz, CDd ;) &
176.7, 170.7, 155.9, 144.4, 136.4, 129.6, 128.7, 128.3,
128.2 (d), 127.1, 77.8, 67.2, 52.8, 51.4, 50.4, 33.7, 19.0;
HRVG (MALDI-FTMB) calcd. for CisthsNeOiS (MrH)  323. 1060,
found 323. 1068.

4- Car borret hoxy- 2- (N- Cbz-L-Val )-A%-thiazoline (9b). H NWR

(500 MHz, CDCl;, 25°C, TMBS) & 7.37-7.36 (m 5H), 5.48 (d, J



= 8.8 Hz, 1H), 5.15-5.09 (m 3H), 4.56 (dd, J = 9.2, 4.4
Hz, 1H), 3.79 (s, 3H), 3.61 (dd, J = 11.4, 7.7 Hz, 1H),
3.55 (t, J = 11.0 Hz, 1H), 2.20 (m 1H), 1.02 (d, J = 7.0
Hz, 3H), 0.91 (d, J = 7.0 Hz, 3H). C NMR (125 MHz, CDC 3)
 175.7, 171.1, 156.3, 136.4, 128.6, 128.3, 128.2, 128.0,
77.6, 67.1, 58.7, 52.8 35.9, 32.5 19.5, 16.7; HRVS
(MALDI - FTMS) calcd. for CiHoNeOyS (MeNa™) 373.1192, found
373. 1184.

4- Car bonet hoxy-2- (N-Cbz-L-11e)-A%thiazoline (10b). 'H NWR
(500 MHz, CDCl;, 25°C, TMS) & 7.36-7.31 (m 5H), 5.47 (d, J
= 8.1 Hz, 1H), 5.14-5.08 (m 3H), 4.58 (dd, J = 8.5, 4.8
Hz, 1H), 3.79 (s, 3H), 3.60 (dd, J = 11.4, 7.7 Hz, 1H),
3.53 (t, J = 10.3 Hz, 1H), 1.93 (m 1H), 1.53 (m 1H), 1.14
(m 1H), 0.99 (d, J = 7.0 Hz, 3H), 0.92 (t, J = 7.7 Hz,
3H. 3¥C NWR (125 MHz, CDCl3) & 175.5, 171.2, 156.2, 136.5,
128.7, 128.3 (d), 77.7, 58.4, 52.9, 39.3, 35.8, 24.3, 15.7,
11.9; HRMB (MALDI-FTMS) calcd. for  CigHuNoQyS  ( MtHY)

365. 1529, found 365. 1526.



