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The acctamidomcthyl (Acm) group’ has been widely used both in solution and solid phase peptide 

synthesis. lbe Acm group is stable durhrg the depmtection process with acid such as TFA or HE but is teadily 

removable by treatment with mercury (11) acetate (Hg(OAc)2 ), iodine or thiocyanogen. Since 1986, we have 

been involved in the solution synthesis of biologically active peptides containing several disulfide bonds using a 

combination of maximum pmtection strategy and HF depm&tion procedure, in which the Acm group was used 

as the protecting group of the Cys residues. The pmtecdng groups were removed with HF except for the Acm 

groups which were removed by neatment with Hg(OAc)2 (1.1-2.2 eqJCys(Acm)) in 5% AcOH. Excess Hg was 

removed from the product by gel filtration on Sephadex G-25 after treatment with a large excess of 2- 

memaptoethanol (ME) for over 20 h. However, when Trp-containing peptides were treated with excess 

Hg(OAc)2 (Seq./Cys(Acm)) in 5% AcOH, sevexal side products were fcamed showing different W spectra from 

that of the desired product. Mass spccao~~~tric analysis and UV analysis as well as peptide mapping of these 

products suggested that the Trp residues had been modified by ME. In the present communication, we report 

the structure of the side products and the optimal conditions to suppress this side reaction with N-ace@-L 

nyptopha~&@ (1) as the model compound. 

‘lb the sohnion of (1) in aqueous AcOH at the concentration of 1 mM, excess H~(OAC)~ was added with 

stirring at room temperature. After 2-20 h, ME was added and stirring was continued for 20 h at room 

temperature. Detailed reaction conditions are listed in lhble 1. The &on mixture was analyzed by reversed- 

phase HPLC, and the products were isolated by reversed-phase HPLC. The product yields were calculated from 

peakareasat22OnmonHPLC. 

The ueatment of (1) with excess Hg(OAc)2/ME in aqueous AcOH produced three products (5). (6) and (7) 

as shown in Scheme 1. The W spectmm (in CH3OH) of these products showed the bathochmmic shift, 9 nm 

for (5). 13 nm for (6) and 20 nm for (7) by comparison with that (knax = 281 nm) of (1). The PD-MS 

spectrum of products (5) and (6) displayed the same I& value (321). 76 atomic mass units higher than that (245) 

of (1). This mass cW%encc corresponds to an ME moiety (-SCH2CH20H). On the other hand, the I& value 

(397) of product (7) WBS 152 atunic mass units higher than that of (1). which corresponds to two ME moieties. 

In the lH-NMR spectrum (in DMsOd6 270 MHz) of pmduct (5). the signal comsponding to the indole proton 

at pOSitiOn 2 disqqeamd and additional Signals corresponding to an ME moiety appeared; 6 2.99 (dt, k2.7, 6.8 
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HZ, 2H, -SaCH2OH) and 8 3.49 (t, M5.8 Hz, 2H. -SCH2C&OH). As for product (6). the signal 

corresponding 6 the indole proton at position 7 disappeared and signals corresponding to an ME moiety 

w 8 2.97 (t, J36.9 Hz. 2H, -SQj2CH20H) and 8 3.49 (t, J=6.9 Hz. 2H, -SCH2CI&OH). For product 

(7). two indole protons at position 2 and i?vere not observed but signaIs corresponding to GM73 moieties were 

observed; 8 2.99 (t, Je6.9 Hz, 4H, -SQ&$X20H x 2) and 6 3.53 (t, J-6.9 Hz, 4H, -SCHfiOH x 2). 

From these results, we confiied the s&tures of these products to be N-~~l-2-[(2hy~xy~~yl)~oJ- 

uyptophanamide3B44, N-acetyl-7-[(2-hydzoxyethyl)thioltryptcphanamide and N-acctyl-2.7-bis[(2-hydroxyethyl)- 

thiolnyptophanamide for products (5). (6) and (7). mspectively. These structures were also confirmed by 13C- 

NMR specm? 

Scheme 1 

Next, we investigated the effects of AcOH concentration, the amount of H~(OAC)~ and the reaction time 

after addition of Hg(OAc)2 on the formation of ME adduct of Trp. As shown in ‘Ibble 1. the modification of (1) 

by ME greatly depends on the concentration of AdXI in aqueous solution (Experiments 1 and 10-14). the anxmmt 

of Hg(OAcrz (Ekperiments 2-5 and 8-10) and the reaction time after addition of H~(OAC)~ (Experiments 5-7). 

The mechanismof these modifications may be that shown in scheme 1; compound (1) nwxs with Hg(OAc),, 

resulting in the formation of intermediates (2), (3) and (4)6. These intermediates react with ME to form 

products (5). (6) and (7). 

The most effective condition for suppressing the modification of Trp is to use 50% AcOH even if excess 

H~(OAC)~ is used with compound(l) (Experiment 14). 

We next examined these modification reactions with [Cys(Acn~)~~~~-somatostatin, H-Ala-Gly-Cys(Acm)- 

Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-Thr-Ser-Cys(Acm)-OH. As shown in Fig. 1. similar modification of the Trp 

residue was observed when the peptide was treated with excess Hg(OAc)2 (20 eq./Cys(Acm)) followed by 

treatment with excess ME (3Oq./Hg(OAc)2) in 1% AcOH (Fig. 1 (i)). On the other hand, this modification was 

almost completely suppressed when the reaction was carried out in 50% AcOH as in the case of compound(l) 

(Fig. 1 (ii)). Therefore, for the general deprotection procedure of the Acm group during the synthesis of Trp- 

containing peptidcs, we rtcommend the use of l-2 cq. of Hg(OAc), against 1 Acm group in 50% AcOH under 

which complete cleavage of the Acm group and complete suppression of the modification of the Trp residue am 

expected. By applying these conditions, we were able to obtain highly homogeneous free Cys peptides such as 

o-agatoxin IVA. a 48 amino acid pcptide having tight Cys residues7. Detaikd synthesis of aagatoxin IVA will 

be rqorted elsewhere. 
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lhble 1. hM&aion of N-wl-Lmqhanami& unde various conditions 

conc.of Amount of Rcacth Rcmion 
l3qdmcnt AcOH Hg(OAcb tim - 

Keldo 
(96) bm* 8 (h)*b ;c 

-aY 
5 6 7 of l(%) 

1 0.1 40 2 2Q 38.8 9.7 6.2 43.5 

2 1 0.5 2 20 5.2 0.2 0.1 93.7 

3 I 1 2 20 5.2 0.7 0.1 92.9 

4 1 2 2 20 9.6 1 0.1 88.4 

5 1 5 2 20 16.9 2.6 1.3 77.7 

6 1 5 5 20 37.5 4.2 3.6 53.0 

7 1 5 20 20 38:4 6.9 12.3 40.2 

8 1 10 2 20 22.6 4.6 2.2 69.1 

9 1 u) 2 20 18.9 9 3.2 66.6 

10 1 40 2 20 17.4 17 4.3 57.9 

11 5 40 2 20 14.5 8.5 1.3 73.1 

12 10 40 2 20 7.6 5.5 0.5 84.4 

13 20 40 2 20 4.5 1.8 0.1 92.3 

14 50 40 2 20 3.3 0.1 N.D. 95.4 

Inalle~~compolmd(1)wasdissolvedinaqueousAdlHatthe~~of1mM~the momsof 
MEused~fixcdatl#K)tq.agailrrt(l).+a:Equivalentto(1). %ReacaicntimcafteradditionofonlyHg(OAc)2, %: 
ReactiontimeafteftEamWlt with Hg(OAc)2 followed by adding ME.. N.D. : not deeted 

(0 
T 

(ii) 

(a) (b 9 

f r- I 
10 0 io 20 _ __ 

Fig.1 HFLC profile of the reaction mixtun after treatment of ICys(Acm)‘*141-somatostatin 
with excess Hg(oAcj@lE 

(i) Tmaanent in 1% aqueous AcOH. (ii) neatment in 509b aqueous AcOH, (a) and (d) mono- 
ME adduct on Trp n&due of reduced somamstatin, (b) reduced somamstatin, (c) bis-ME adduct 
0nTrp residue of neduced a0matosbtin* 

In summary, the Trp residue in a Cys(Acm)-containing peptide was found to be modified with ME at 

position 2,7 ar both 2 and 7 when the Acm residue was removed with H~(OAC)~ in aqueous AcOH followed by 

treatment with a large excess of ME. This side reaction could be suppressed almost completely when the 
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concentration of AcGH was w to 50%. If we succeed in inmxlucing an ME mvlety onto Trp residues 

s&ctively at position 2 or 7, thii lea&m can be used to study the SmIctufe activity relationship of biologically 

active peptides containing Trp residues. 
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