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tected peptide resin (la) was reacted with L-Met-Co (III) com

plex (3)2 in the presence of acetic acid as catalyst. After 19 

hours, IR spectrum of the resin showed the disappearance of 

the oxime ester peak at 1775 cm-1, which indicates the cleavage 

of the peptide from the resin and the formation of lb. The 

pentapeptide-Co (III) complex (lb) was recovered as pink solids 

after filtration and evaporation of the solvent in vacuo (70% 

yield based on Boc-L-Phe-oxime resin). The unreacted 3 was 

easily removed from the reaction mixture by washing with 

methanol.

As previously reported, Co (III) group was selectively remov

ed from lb by briefly treating with sodium borohyride.10 Gel 

filtration and crystallization of the crude product in methanol 

afforded 1c in white crystals.11 One of the advantages of this 

reaction scheme is that both conditions employed for the 

recovery of the peptide from the resin and for the removal of 

Co (III) complex are very mild and there is no danger of 

racemization during these steps.610 Furthermore, simple 

purification without any complicate chromatographic work has 

ensured high yield.

Acknowledgetnent. This work was supported by the 

Korean Science and Engineering Foundation.

References

(1) H. Yajima, Y. Kiso, Y. Okada, and H. Watanabe, J.C.S. Chem. 

Common., 1 06 (1 974).

(2) (a) E. Giralt, F. Albericio, E. Pedroso, C. Granier, and J Van 
Rietschoten, Tetrahedron, 38, 1 1 93 (1 982); (b) D.H. Rich and 

S.K. Gurwara, J. Am. Chem. Soc., 97, 1 575 (1 975).

(3) F.S. Tjoeng and R.S. Hodges, Tetrahedron Lett., 1 273 (1 979).

(4) (a) J.P. Tam, F.S. Tjoeng, and R.B. Merrifield, J. Am. Chem.

Soc., 102, 61 17 (1 980); (b) J.P. Tam, W.F. Cunningham- 
Rundles, B.W. Erickson and R.B. 이d, Tetrahedron Lett.,

4001 (19771.

(5) W.F. Degrade and E.T. Kaiser, J. Org. Chem., 47, 3258 
(1982).

(6) W.F. Degrade and E.T. Kaiser, J. Org. Chem., 45, 1 295 

(1980).

(7) S.H. Nakagawa and E.T. Kaiser, J. Org. Chem., 48, 678 
{1 9831.

(8) J.J. Galpin, P.M. Hardy, G.W. Kenner, J.R. McDermott, R. 

Ramage, J.H. Seely and R.S. Tyson, Tetrahedron, 35, 2577 
(1979).

(9) E. Kaiser, R.L. C아escott, C.D. Bossinger and P.l. Cook, Anal. 

Biochem.f 34( 595 (1970).

(1 0} S.S. Isied, A. Vassiliam and J.M. Lyon, J. Am. Chem. Soc., 104, 
3910 (1982).

<111 Yield, 50% from Boc-Phe-oxime resin; M.P. 1 78-1 80°C; 

TLC, Rf 0.75 (silica gel; n-butanol-acetic acid-H2O, 

40:4:1 2); Amino acid anal., Gly 2.1 9, TyrO.78z Phe 1.10 (Met 
could not be detected because of oxidation during hydrolysis); 

1H NMR (DMSO-de) d: 2.04 (3H, s, S-CH3), 2.40-4.90 (19H, 

m, 5 methines and 6 methylenes), 5.08 and 5.20 (4H, s, 
2-OCHjPh), 6.90-7.80(21H,m, 기 aromatics and 2 amides), 

7.80-8.90 (3H, m. 3 amides).
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Considerable interest has focused on thiolsulfinates, 21 which 

are unstable, but an important precursor of unstable inter

mediate, a-disulfoxides, 32 thiolsulfonates, 4lb3 being well 

used for the synthetic utility for organosulfur compounds. 

Although thiolsulfinates are known to be unstable, only a few 

exceptionally stable thiolsulfinates such as trans- and 

cis-1,2-dithiane-4,5-dioldiacetate4 and 2,4,6-triisopropyl- 

phenyl-2,4,6-triisopropylbenzene thiolsulfinate5 have been 

reported without any detailed evidence or suitable explanation 

for their stability. During the course of our studies on the ox

idations of disufide rented compounds we have found that o- 

hydroxyphenyl-o-hydroxybenzene disulfide*5 was readily mono

oxidized with equimolar amount of m-chloroperbenzoic acid 

at —45°C to give the corresponding unusually stable 

thiolsulfinate which showed no change after more than two years 

at room temperature.7
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?M-chloroperbenzoic acid solution (121 mg, 0.704 mmol, 

CH2C12: 5 ml) was slowly added to o-hydroxyphenyl-o- 

hydroxybenzene disulfide solution (176 mg, 0.704 mmol, 

CH2C12: 3 ml) at -45°C. Pale yellow solid immediately ap

peared. After being stirred at - 45 °C for 10 min, the solid was 

filtered, wa아｝ed 3 times with ether (10 m/x 3), and then dried 

to give 5 (170 mg, 91%) mp. 96-97°C, NMR (DMSO-d) 

6 6.8-7.8 (m, 8H), 9.8, 10.6 (s, -OH); IR (KBr) vmax 1090 

cm-1 (S = O), 3400 cm-1 (OH); m/e (rel. intensity), 125 (100), 

141 (39), 250(-S-S-, 34)8, 157(22), 282(-S-SO2-, 15)8. 

Thiolsulfinate (2) has been known usually to be unstable, and 

easily to be decomposed to 1 and 4.9-11 For instance, p-tolyl 

benzenethiolsulfinate which is stable for a few months under 

normal atmospheric condition was observed to undergo rapid 

decomposition under high vacuum by Backer and Kloosterziel.12 

Similar decomposition took place after longer periods of storage 

over phosphoric oxide, suggesting that in each case the stringent 

drying was responsible for the unstability: stability is probably 

owing to some interaction between thiolsulfinate and the 

hydroxyl group of moisture. Our compound, 5 is stable even 

under high vacuum (10네 torr) for several days. It can be best 

explained that the thiolsulfinate, 5 ccmtainiii흥 hydroxyl groups 

at ortho position is exceptionally stable owing to its strong in

tramolecular hydrogen bond betweien the hydrogen of hydroxyl 

group and the oxygen of the highly polarized S+d-*0-<, group 

in 5 (cf. chemical shifts of *H NMR and IR for OH in 5 and 

in ref. 6).

It is noteworthy that though 5 was further oxidized to the cor

responding thiolsulfonate (6,80%) together with disulfide (20%) 

by m-chloroperbenzoic acid (m-CPBA) at - 30°C in methylene 

chloride it was selectively oxidized to only 6 (94%) by a per

oxysulfur intemediate at —45 °C in acetonitrile which was 

generated from o-nitrobenzenesulfonyl chloride and potassium 

superoxide.13 In contrast to the electrophilic oxidation agent, 

m-CPBA,14 the latter appears to be nucleophilic oxidation agent 

because only oxygenation of the sulfinylsulfur of 5 might take 

Place affording the corresponding thiels니fonate, 6 as shown 

in Scheme 1.
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Scheme 1.
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