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Tbc toxic eompon~ttt of tlampiun venon?s are smdl 
baakproteinsofabout 7aIo4tWdaltons’ wbicb Blow 
down the sodium channel inactivation process on 
excitabk mcmbr&s of nervous celk.’ ‘CRte of the 
toxins that has been cbar~ tbro@Wbe&& 
immunologicaJ and biokgioill studies is’the’toxin n 
isolated from v&tom of the north Afr&n scorpion 
AadrtutouuraeishaHs Rc&u+AaH-toxiu IT). It is a 64 
residue long polyJx@tk cross-linked by four disul&k 
bridges,“’ weU recognixnd by a ratb& specifk and 
sensitive mdioimmunoasaay5 and whose binding on 
sodium channels is easily measurabk by a radio- 
leceptor’uasay.6Duetqitssuuduml =WMti this 
molecuk * to be an appropriate target com- 
pound to t&t CrJswtgcnt solid pbakl syntbesis.7~a 

we widl~to~rcport’in this paper the ‘did phase 
syntbesis’of tbe fully protected nonapept@ 

Boc-Asn-Ala-Cys(Acm~Tyr(cHex) 

~~A~~T~c~ex~~~~~~~~H 

whichcomsponQstotheet52~umaeoTAnH~o~ 
II. The solid support is an NW-resins wbkb, on a 
polystyrene core, provides a pbotolabik armborage of 
the peptide. N*-Boc temporary protection is used for 
tbeaminoacids.Tboeidecbainsarepro&tedbyHF 
labile groups except for cyst&u Atzdaxnib (Acm) 
protection of the tbiol group has been chosen due to the 
good results obtain4 when this protector .was applied 
in the, l&amine synthcxia~ Tbe use of the bell- 
zyloxycarbonyl (Z) group to protect tbe a-amino side 

chain is justified in spite of its .incompkte stal$ity 
towardtrifluoroacetic acid+ to the limited number of 
these treatments needed. Tbe cntS:Adructomu 
augrdi.3 Hector toxin IT’ mokcuk &ntains seven 
~~e~~~~~tio*rn~~~~~e 
correct 6boice of protecting group: The proMem of 
protection of tyrosine is not compktely solved. 
V~abk~~~of~~~~~~~~ 
been reported after. tbe final HF‘ treatment. 
Never&km use of o-cyclobexyl has been reported to 
minimize the above rearr&ng&neRt r&ction.l”*‘* 

Low yields have beeumported in some instances for 
the pbotolytioal cleavage d ptida from o- 
nitrobenxyl polymeric supports? ‘! .Tbemfoft, we 
have tried to estabbsb in a systematic way the 
relationship between ykW and exper&ntal con- 
ditions in this pbotocbemkal reaction. 

Tbe convergent syntbe&tipproacb v%uldnot make 
sense witbbut the possibiwty of obt&nh@ bi&ly pure 
protected peptidesegments.‘Attempts have ban made 
to isolati in the beat ‘&&ions the proteoted 
nonapeptide from some by-products which arose from 
two main side reactions that occurred at specific steps 
during the building up of the segment. 

RESUL’ISANDDl!XWBON 

Syuthesis of JIoc - Asn - Ah - Cys(Acm) - Tyr(cHex) - 
Cys(Acm)-Tyr(cZfex)-Lys(Z)-Zm-Pro-oxymethyl 
-Nbbasin 

The title nonapeptide was assepthkd on a 
bromomethyl-Nbb-resins that offers .a pbotolabik 
anchorage compatible with the m of I$r h&ik side 

resinwasobtained bytbecesiuxnsxltprocedur~*‘Tbe 
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Table 1. IniIuena of the solvent in the photocleavage yield 

sob??It YCeld(X)a 

dichloranethane 21 

N,N-dimethylfo-ide (DMFI 28 

2,2,2-triftuoroethanol (TFE) 26 

methanol 8 

20% TFWdichlarcnnethane 

20% methanol/diohloromethans 

20% TFE/CWF 

20% methanol/DMF 

45 

35 

11 

12 

‘Calculated byhydro7ysis a&amino acid analysis after 9.5 hr of simultaneous 
trradiatlon on screw cap tubes. Better yields were obtained when samples of 
oeotide-resin were Irradiated alone In a three-necked reaction vessel (see 
Lxberimental part). 

remaining amino acids were coupled following the 
protocol described:in the Explerimeotat In order to 
prevent the formation of the cyclic dipep@de and 
hexapeptide, -&c-~~s@-O~ and Jkw-WAcm~ 
OH were incorpprated usingthe method.descrihed by 
Suzuki et crl” .The attactit of-H was 
carried out by previously .fimning the active e&r 
with t-hydroxyhenxotria and ~dicyclohexyl- 
aubodiimide.16 The extention of the coupling 
reactions was systematically monitored by the 
ninhydrinteat17exoeptforthea~tof~Leu- 
OH to H-PrMCHJVb&esin that was controlled 
by the chloranil test’s When, after repeating the 
coupling reaction, the ninhydrin teat was &ll slightly 
positive the fneeamino groups were acatylated. A third 
coupling reaction was needed for the incorporation.of 
Boc-As&H. The amine content .of the polymer was 
also checked at seve@ stagea of the synthesis ti picric 
acid titration.lg After the incorporation of the last 
amino acid the &in gave the following amino 
acid analysis after acid hydrolysis: E?ro,.,,, Lcu~.~‘,, 
LYS~.~~. TYT~.,.+, CYS~.~~, Alao.‘*. Asp,.,,. The low 
values of Cys and Tyr were imputed to incomplete 
conversion to cystine and to alkylatioa respectively, 
during the acid hydrolysis. These side reactions appear 
to be particularly important when Cys(Acm) and 
Tyr(cHex) are both p-t in the peptide to be 
hydrolyzed. Better values for tyrosine could he 
obtained when hydrolysis was performed in the 
presence of phenol. This procedure hu,,hecn applied to 
the purified nonasegment (Experimental and Table 3). 

Photolysis of Boi-pe@de+methyl-Nbbiesin 
o-Nitrohenxyl derivatives have been successfully 

utilized as photosensitive protecting groups on 
peptide, glycosidc?’ and nucleotide22 syntheses. The 
use of o-nitrobenzyl esters attached to a resin for the 
synthesis of protected peptides was introduced by Rich 
and Gurwara2’ The results obtained by these authors 
have motivated the study of new resins which contain 
the ~nitrohenzyl group. *.13*2c2’l The photolyses of 
these resins were.canied out in all cases by irradiation 
with light of wavelength Ion&r th& 320-350 nm in an 
inert atmosphere (N2, Ar). There is a wide variation in 
the reported yiekis (!IO.n’ 50-60;24*2s 40,” 24%“) 
which has beeii attributed to the nature of the peptide as 

well as to some experiinental conditions -such as 
solvent/resin ratio, or the nature of the solvent. 

We have utilixed the Boc-nonapeptide-OCH,- 
Nbbrcsin as a mod+], to stiy the i&ence of 
experimental CooditMns on the yiel&s of photolysis 
rtJingmonochro~~~tol3~iQom.Tbesolventused 
to suspend the. resin bring-the photolysis plays an 
important rok. PrelMnarj iex~ta euggested 
that 20% 2.&?-trMaoroethanol(TFE)/CH2C12 was the 
most suitable but we have also explored the use of 
CH2C12, N,Ndimethylformamide (DMF), !nethanol 
(MeOH), TFE and binary mixtures of thw solvex~ts. 
The photolysis yields (Table J) seem to be related to the 
swelling of the peptideresin (8% in MeOH and zS% in 
DMF) and ,the best results, .were obtained with 204 
TFE/CH2Q2. In ,prder to check the influence of the 
swelling of the main we have measured the diameter of 
the peptide-resin and polystyzenc beads in different 
solvents by direct microscopic examination. As is 
shown in Table 2 the sw@ug of polystyrene beads 
decreased progressively when MeOH and TFE were 
added to CH2C12 or DMF whereas the peptide-reain 
beads presented a. maximum of their swelling in the 
region of lO-200/, MeOH or PE. w max+ are 
due to the contribution of the peptide part to the 
swelling of the beads. This e&t is very important in the 
case of 20”/. TFE/CH2C12 and it could M attributed to 
the formation of hydrogen bonds between trifluoro- 
ethanol and amide groups. The dilierent swelling 
hehaviour of pepti* heads in front of 
polystyrene can be qualitatively appreciated in Fig. 1. 

While the photolysis of 1 IS mgof Boc-nonapeptide- 
OCHz-Nbb-rea@ in 206/, TFE/CH,Cl, gave a yield of 
76”/, an eight-fold incrc!ase in the quantity of peptide- 
resin resulted dn a reduction of the photolysis yield to 
on& half of the previous kalue. The wlour of the resin 
that initially is yellowish tmxmes gradually red upon 
irradiation and thk intensity of-the wlour seems to 
follow the wurse of the photolysis reaction. This effect 
can be attributed to the formation of azo wmpounds,2o 
secondary photoproducts of the resulting o- 
nitrosobcnzaldehyde (Fig. 2). The absence of wlour in 
the resin when DMF was used as solvent, can be 
explained by the presence of ditnethylamine produced 
by photochemical decomposition of DMF.This amine 
could act ti a scavenger of o-nitrosobenzaldehyde but 
could also induce undesired side reactions. The azo 
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A= CH2Ct2 A= CH2C12 A=DMP A= OMF 

B = TFE B = MeOH B= TFE B = &Oh 

Protected nmapeptide-@X -resin: 

100% A 127 t24 (1.8) 127t24 (1.8) 116?19 (1.6) 116*19 (1.6) 

95% A + 5% B 133t36 (1.9) 117t 32 (1.7) 109225 (1.5) 103t16 (1.5) 

90% A + 10% B 161 t20 (2.3) 1212 36 (1.7) 113t26 (1.6) 114t23 (1.6) 

80% A + 20% B 165 *26 (2.3) ill-+ 16 (1.6) 109220 (1.5) 1132 28 (1.6) 

SO% A + SO% B 151 i46 (2.1) 91218 (1.3) 61 t13 (0.9) 842 17 (1.2) 

100% 5 71 215 (1.0) 74zt 16 (1.0) 71 +15 (1.0) 74t16 (1.0) 

PotyIstyrans-co-1X-divinytb~ene): 

100% A 106il8 (1.8) 106t 18 (1.8) 91 i20 (1.6) 91 i 20 (1.6) 

80% A+20% B 78t17 (1.3) 81* 18 (1.4) 65214 (1.1) 692 16 (1.2) 

100% B 4929 (0.8) 50* 9 (0.8) 49?9 (0.8) 50t9 (0.8) 

compounds formed during the photolysiscan filter UV produces a partial solubil&tion of the pkptideqsin 
light, decreasing the reaction rate especially for the and could provide a solution to this probkm. 
photolysis of large amounts of resin. We have 
determined by actinometry with uranyl oxalate that 

Photoly+s, of the ground resin sulks from kite p$obkm 
that an additional purification step with Sephadex LH- 

300 mg of prwiowly irradiated resin reduced the 20isne4iied toseparate the protected peptide from the 
available amount of tight to one third Grinding the lmrea+d ‘solubiiiz4” resin. This fact cot&ii with 
resin in a ball-mill before the photolysis reaction, the small increment observed in the photoly& yield 

Fig. 1. Micsographnofpoly( etymmm-l%diviaW) Md plQh%aa, bcdb dkr 
smIlingin (ii&rtwdvmts. 
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Fig. 2 Formation of ruin-bound azo compounds during the 
photolysia of the peptide-resin bond. 

makes this procedure inadvisable. Photolysis of a solid 
solution of the Boc-nonapeptide-resin in ICBr gave the 
peptide in poor yield (23%). 

.Photolysis of large quantities of peptid+resin was 
carried out in 20% TFE/CI&C!& in cc 500 mg batches, 
Sonication of the suspended resin lxforc photolysis 
increased the yield slightly. Following the general 
procedure describedin the Experimental we obtained 
an average yield of 45%. 

Pwijicotion ofBcx - Am - Ala- CysfAcm) - Tyr(cHex) 
- Cys(Acm) - Tyr(cZfex) - LysQ - h - Pro - OH 

We lirst planned a purilication scheme based on 
molecular filtration followed by preparative HPLC on 
silica columns. Chromatography of the photolysis 
crudes on both Sephadex LH-2U and Saphadex LH-60 
columns eluted with CH,C&/MeOH gve three 
overlapping broad peaks. The analysis of the difkrent 
fractions by analytical HPLC showed that the three 
peaks contained several components. Using a 

Sephadex LH-20 column, the desired peptide was 
eluted in the first fractions and .a..small sample 
containingratherpurepeptidecouldhuobtained The 
remaining fractions containing the desired peptide 
were rechromatographed on a HIBAR silica gel 
semipreparative column. A typical chromatogram is 
shown in Fig. 3. The product in fractions II, 
corresponded to the protected nonapeptide and 
presented a major peak on analytical IIPLC with two 
minor impurities on both peak flanks. The main 
disadvantage of this purification is the low recovery of 
chromatographed product probably due to the poor 
solubility of the protected nonapeptide in the organic 
solvents used. 

In the light of these results we have considered a new 
purification scheme based on solvent extractions, 
D&IF/water precipitation and reverse phase HPLC 
eluted with DMF, a solvent in which the peptide is very 
soluble. The solubility characteristics of the protected 
peptide have been utilized to remove selectively non- 
peptidic impurities and some shorter peptides. The 
photolysis crude was treated with diethyl ether and 
acetone. The ethereal extract (8.8% oftheinitial weight) 
was not peptidic. The acetone extract (tOO/, in weight) 
contained mainly truncated sequences. The residue 
that was not soluble in any of the previous solvents was 
disedvcdinDMF~waspraeipitatcd~afour_fdd 
excess of water (69%). An aliquot of the DMF/HxO 
precipitate was chromatographedon a sepeadsx LH- 
20 column eluted with DMF giving a single peakthat 
showed the same analytical chromatogram as the 
DMF/H,O precipitate. This material along with the 
rest of the precipitate was further chromatographed on 
an Ultrasphere (C,,) semipreparative column eluted 
with DMF/I&O/AcOH (87: 13 : l).” In such opti- 
mixed conditions, the product of the major peak was 
isolated and fully characterkd as the deaitwd sequume 
(see Experimental). The overall puriikation yield was 
28% The goad chromatographic aeparatien obtahrcd 
allowed the isolation of t.lm major CompoDapts of the 
photolysis crude. The characterixatio~~ of these 
~oducts was achieved by amino acid analya$ljH- and 
9F-NMR. The structurea are presented in Fig. 4. The 

pre3enceofthesecompoundscanbeexplainedasa 
result of two side reactions produced during the 

0 
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Fig 3.Adaorptionchromatographyoftheprotcctcdnonapeptidcon aHibar(Merck)(l x 2Scm)columntIlkd 
with LiChrosorb Si60 silica gel (7 w) and elutcd with achloroform (A) 3% watcr/MeGH (B) gradient. 
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Fig. 4. Reverse phase chromatography of the protected aonapeptide on an Uhrasphere (C,,) scmiprcparative 
column(dutionconditionsinthcExpcrimmtal)andanalyticPl HPLCoffraction2(insert)whichamesponds 

to the target peptide. 

synthetic process : the incomplete deprotection of the 
Bo-amino protecting group of the second amino acid 
by 4 N HCl/dioxane, used in the coupling method of 
Suzuki et nl., and the trifluoroacetylation of the 
Cys(Acm) at position 7. The blocka@ of the growing 
peptide chains by trifIuoroaa9ylation during the solid 
phasesynth~isofpeptidarhasbeendtacribed2’butthe 
high level of trifluoroacetylation in practically only one 
synthetic step found in our synthesis is hard to explain 
by any of the reported mechanisms. ‘9F-NMR30*‘1 is 
from our point of view the analytical technique of 
choice to study this secondary reaction. 

EXPERIMENTAL 

A6breuiation.r: Acm, acetamidomethyl; AcOH, acetic 
acid ; Ac,O, acetic imhydride; Boc-, t-butoxycarbonyl; 
DCC, dicyclohexylcarbodiimide ; DCHA, dicyclohexyl- 

DIEA, ethyhIiisopropylamine ; DMF, N,N- 
~y-lformamide; EtOH, ethanol; cHex, cydohexyl ; 
HOBt, 1-hydroxybenxotriaxole; MeOH. methanol; Nbb-, 
nitrobenramidobenxyl ; NMF, N-methylmorpholine ; -resin, 
poly(styrene-co-l%&inylbenxene); TFA, - tritluoroacetic 
acid : TFE, 2.2.2~tritIuoroethano1: Z, benxvloxvcarbonvl. 

C&Cl, was dried over CaCl,.and di&Illad over K;CO, 
immediately before use. DMF was stored over 4 A molecular 
sieve and freed by amines by N, bubbling until negative l- 
fluoro-2&dinitrobenxene test.32 The protected amino acids 
were from Protein Research Foundation (Osaka, Japan) 
and Beckman (Palo Alto, USA.) except Boc-Tyr(cHext_ 
OH * DCHA that was synthesixed in our laboratory following 
the pro&lure described by Engelhard and McrriIieJdlo with 
minor mc&ications.‘l Bromomethyl-Nbb-resin was pre- 
pared starting from poly(styreneso-l%divinylbenxene) 2t& 
400mcllb~omBio-RadLaboratorita(Richmood.California), 
as previously described.s~” TrilIuoroacetic acid and N- 
methylmorpholine were distilled before use. Peroxide-free 
dioxane was used. Sephadex LH-20 and LHdO .were 
purchased from Ph armacia Fine Chemicals (Uppsala, 
Sweden). All other solvents and chemicals were of reatFxu 
grade. 

The peptide synthesis was performed with a Beckman 
model 990 peptide synthesixer. The photocbemical ckavaga 

wascarriedoutwithtwolamps(EyeH 125BLorPhiIipsHPW 
125W) on an apparatus previously described.’ The light 
intensity at 350 mn was determined by actinometry with 
uranyl oxalate and was of 6.8 x 10ms Einsteins mitt-‘. It 
should be stressed that this value is highly dependent on the - _ 
correct choice of the lampshade. Amino acid analyxcs were 
done on a Biotronik model LC 7000 or modet 6ooo. Pentidea 
were hydrolyxed with 6 _ N HCI or with I2 N 
HCl/phenol/AcOH (2 : 1: 1)“” in sealed evacuated tubes for 24 
hrat110“.Peptide-resinswerehydrolyzdin12NHCl/AcOH 
(1:l) at 110” for 48 hr. ‘H- and 19F-NMR spectra were 
recorded on a Varian XL-200 spectrometer using TFA as an 
external reference. High-performance liquid chromatography 
was carried out in a Waters Associates apparatus with two 
solvent delivery systems (models 6COOA and M-45), a model 
U6K injector, a model 660 solvent programmer and a model 
450vr&abl~wavelengthUVdetect&TLCwascarricdouton 
mecoated silica xel 60 (F-254) dates 0.2 mm (Merck) in the 
following solvent systems: (A) CHClJEtdH (9: i); (B) 
CHCl,/MeOH/AcOH (90 : 5 : 5) ; (C) Me,CO/AcOH (98 : 2). 
Spots were visualixed with the hipochlorite/o-tohdine reagent 
Boc-nonapeptide-r&n beads were ground on an agate ball- 
mill model (Riik. RM-100). 

Boc - Asn - Ala - Cys(Acm) - Tyr(cHex) - Cys(Acm) - 
Tyr(cHex) - Lys(i?) - Leu - Pro - 0CH2 - Nbb - resin 

3.63 g of BrCHs-Nbb-resin (0.7 mm01 Br/g resin; 2.54 
mm01 Br) were suspended on 35 ml of DMF together with the 
equivalent quantity of c&urn Boc-prolinate (prepared with 
546 mg of Boc-Pro-OH and Cs,CO,).i* Alter 15 hr of 
magnetic stirring at 50”, the susp&ii%s liltered and the 
resin was washed several times with DMF. DMF/H,O (9: 11 
DMF, CH,Cl,, EtOH, CH,Cls, EtOH,‘and M&H: Th; 
loadingwas0.61mmolNHJgof~Pr~Hs-Nbbresin 
by picric acid titration, i9 that represents an incorporation 
yield of 94%. 

The remaining amino acids (except the third and the 
seventh) were assembled using the following procedure: (1) 
CHsCls, 4 x 1.5 min; (2) 30”/. TFA/C!HsCl,. 2 x 1.5 min; (3) 
300/.TFA/CH,Cl,, 1 x 3Omin:(4)CH,Cl,.9 x l.Smin;(S)S”/, . ._ 
DIEA/CH,Cl;,2~ 1.5min;(6)5$~DIE@JH&l, 1.x.2min; 
(7)CH,Cl,,Sx l.Smin:(8)Bo-aminoacidinCH,Cl,.after2 
inin ad;i tie equivalent amount of DCC in CH,cI1. shake 180 
min;(9) C&Cl,,4 x 1.5 min;(lO) YA DIF.!A/CHsCi2, 2 x 1.5 
min; (11) DMF, 4 x 1.5 min; (12) Booamino acid in CHsCls, 
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tier 2 min add the equivalent amount of DCC in CH,Cl,. 
shake 480 min; (13) CH,C12, 4x 1.5 min; (14) DMF, 4; 1.5 
min; (15) CHXL. 4 x 1.5 mitt: 1161 EtOH. 4 x 1.5 min. For the 
inco$o;atio~ of~Lcu_dzi, i&-Ala-OH and Boo-Am 
2.5 equiv of Boc-amino acid were utilixed in each coupling 
reaction, for Boc-Lys(Z)-GH, Boc-Cys(Acm~H and Boc- 
Tyr(cHcx)-GH the 8rst coupling reaction was carried out 
with 2.5 equiv and the seoond with 1.25 equiv. Boc-Lys(e 
OH and Boc-Tyr(cHex)-GH were liberated from their salts 
with HISO, 2 N before use.. The coupling solution of Bee-Asn 
was prepared as follows:‘6 1.36 of Boc-Asn-GH (2.5 quiv) 
and 0.79 g of HOBt (2.5 equiv) were dissolved in DMF and 
keptiniceatO”for lOminDCC(2.5equiv)inDMFwasadded 
and the mixture was maintained at 0” for 10 min and poured 
into the reaction vessel. In this casej a third coupling reaction 
was neassary which was carried out in the same conditions. 

The third and the seventh protected amino acids (Boc- 
Lyso-GH and Boc-Cys(Acm)-GH, respectively) were 
incorporated following Suxuki et al.‘s method :I’ (1) CH,Clx, 3 
x 1.5 mitt; (2) dioxane. 3 x 1.5 min; (3) dioxane/HCl4 N, 2 
xl.5min;(4)dioxane/HCl4N,lx3Omin;(5)DMF,3x1.5 
min ; (6) CH,Cl,, 3 x 1.5 min ; (7) DCC in CH,Cls, after 2 min 
add Booamino acid N-methylmorpholinium salt, 1 x 150 
min;(8)CH,Cl,,8 x 1.5min;(9)DMF,4x l.Smin;(lO)DCC 
in CH,CI,. after 2 min add Bco-amino acid N-methyl- 
morpholiniumsalt, 1 x 308 min; (11) CH,Cl,, 4 x 1.5 min. 

Acetylations wete performed after incorporation of Lys(Z) 
at position 3, Tyr(cHex) at position 4and Cys(Acm) at position 
5 with thefoUowingprogram : (1) CH,Cl,, 4 x 1.5 min; (2) 5% 
DIEA/CHsCl,, 2 x 1.5 mitt; (3) CHsCl,, 3 x 1.5 min; (4) 
Ac,O/DIEA/DMF (1 ml/l.7 ml/l5.3 ml), 1 x60 min; (5) 
CH,Cl, 4 x 1.5 min. 

At the end of the synthesis the weight of dry peptide-resin 
was 5.96 g Pi& acid titration after deprotection gave 0.32 
mmol/g resin Amino acid analysis gave Pro,.,,, Leu,.eo. 
LYSO.W Tyr,.u. Cyse.,, ~ao.,sl Asp,,,. 

Photolysis of Boc - Am - Ala - Cys(Acm) - Tyr(+fex) - 
Cys(Acm)-Tyr(cHex)-Lys(Z)-Leu-Pro-oxymethyi-Nbb 
- resin 

The photolysis was carried out in cn 500 mg batches. The 
Boc-nonapeptide-GCHx-Nbb-resin was suspended in a 

+ Lyr(Z) I 
NH 
acetomido 

Lys (2) 
CH9 brnryl 

I 

tlmenecked reaction vessel with 100 ml of a soln of 20% 
TFE/CH,Cl, and the suspension was sonicatcd for 15 min. at 
0”. The tea&ion vessel was submerged in MeGH re&@rated 
byacryostat.sThesuw~~l~p~~~~Araad 
irradiated for 10 hr. keeping the temp inside the vessel below 
20”. The resin was then filtered, washed with CHsCls, 
CHICis/MeGH. and MeGH and the filtrates evaporated to 
dryness. The hydrolysis and amino acid analysis of an aliquot 
of the filtrates gave an averaae cleavaae vield of 4% (Pro, *, . 
Lcu L -T C- 

_.__ 
1.101 Y90.79, yro.,,. YSo.lls, -‘&I.;,, hPO.,i. 

Photolvtical assavs on oentid+resin (atmrox 20 ma with 6 
mlofaol~cnt).wcreperfoI;n;dinl0xli-~easwca;,~ 
mounted on a rotatory device which allowed a homogeneous 
irradiation of all the samples. Before photolysis the 
suspensions were deaerated by Ns bubbling and sonicated for 
2omin. 

The solid-phase photolysis was done with pellets obtained 
from the compression of 25 mg of peptidbnsin plus 50 mg of 
ICBr anhyd These pellets were placed on a small UV- 
transparent plastic box at about 3 cm from the light source. 
After photolysis the resin was separated from the ICBr by 
flotation on CH,Cl,. . 

The photolysis of the agate ball-mill ground peptkb-rmm 
was au&d out on a scr&cap test tube.Ground r&in (15 mg) 
was suspended in 6 ml of 20% TFE/CH,cIx. After 10 hr 
irradiation, the coloured soln was Wered &rot& Millipore 
and evaporated. The resulting solid was chromatographed on 
an LH-60 cohu~ (130 x 0.55 cm) with 1: 3 MeGH/CH,Cl, 
(v/v) yielding two d&rent peaks. The fraction that Was elited 
8rst contained main, as seen by ‘H-NMR The second fraction 
contained the liberated peptide. 

Purtjkatkm of Boc - Asn - Ala - Cp(Aan) - Tyr(clfex) - 
Cys(Aan)- Tyr(cHe.x) - Lys(Z) - Leu -Pro - OH 

430 ntg of photolysis crude (143 janol of pqtidic mate&) 
weresot&tedwithl5mlofdiethyletberbr5mb~Aft~3Oti 
at room temp, the solvent was removed and Bltered through 
sintered glam funnd (grade 3). The weight of the residue after 
evaporation of the ethereal soln was 38 mg (FL of the initial 
weight).Theproduct insolubleinetherwastreatedinthesame 
waywitb5mfofacetone.Evaporationoftheacetoruxsoingave 
a solid weighing 43 mg (10%). The residue that was net soluble 

I- 120 Cl- 

B4 

Cys (Aan) 

CH, acetamid 

_.... 
I 1 I I I I I I 

6 7 6 5 4 3 2 I 

8 (ppm) 

Fig 5. ‘H-NMR spectrum (200 MHz) of B~Asn-Ala-Cya(Ac(~~~A~~T~cH~~ 
Lys(Z)-Leu-R&H. 
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____________-solvent treat~nts_____________ ________________HPLC_______________ 

phot., ethereal acetone DMF/H 0 DMF/H 0 
expected crude solution solution solut on prec p. f ? fr.1 fr. 2 fr.3 fr.4 fr.5 

Pro 1 1.00 ---- 1.28 1.64 

Leu 1 1.35 ---- 1.63 0.99 

Lys 1 0.88 ---- 0.93 0.45 

Tyr 2 0.49 ---- 0.88 0.16 

cys 2 0.79 ---- __-- -___ 

Ala 1 0.89 ---- 0.56 0.95 

Asn 1 0.88 ---- 0.60 0.97 

Urn01 143 0.5 16.6 2.0 

mg 440 38 43 11 

L 
1.04 1.03 1.00 1.38 1.07 0.31 

0.95 0.99 0.93 1.20 1.03 0.33 

0.16 0.98 0.98 0.66 0.90 1.00 

0.43 0.71 1.91 0.85 0.27 0.19 

0.73 1.14 1.00 0.93 0.56 0.12 

1.05 0.98 1.09 0.90 0.12 0.06 

0.96 1.02 1.04 0.85 0.11 0.06 

11.9 40.1 20.8 12.9 4.1 

295 33 79 58 40 18 

6 AcOH/phenol/l2N HCl (1:1:2) 

inaatonewaadiaaolvedin3ml ofDMFandprecipitated 
by adding 12 ml of water yielding 295 mg (69%) of a whito 
solid. This residue was dissolved in 3 ml of DMF and 
chromatographed on an UBrasphere ODS c&mm( 1 x 25 cm) 
filledwith5~~~dutsdwithDMF/H,O/AcOH 
(87 : 13 : 1). Fractions containing the protected peptide were 
pooled and evaporated yielding 40 pm01 (overall purilication 
yidd 28%). Mp. 216-218” [al&O - -56.1 (c = 1, DMF). 
e acid analysis (phenol/AcOH/12 N HCI (1: 1:2)): 

1.00, Ltuo.s.3, Lyao.,o Tyr1.91, cYs,.o, fi1.0~9 ASP,., 
Mass spectroscopy (FAB*): molecular ion m/e = 1613. ‘H- 
NMR (200 MHz, Cl&D) : Fig. 5. TLC : R, (A) 0.09 ; R, (B) 
0.17 ; R, (C) 0.65. Analytical HPLC : Fig. 4. 

The product present in fraction 1 (Fig, 4) was characterized 
as the protected octapeptide Bco-Am-AlaXys(Acmt 
Tyr(cHcx)-Cys(Acm)-Tyr(cHex)-Lm-Pr&H by amino 
acid analysis (Tablo 3) and ‘H-NMR (lack of benzyl protect- 
ing group signals). The product prwent in fraction 4 was 
identified as the heptapeptide N-TFA-Cys(Acmk 
Tyr(cHexwys(Acm)-Tyr(cHrO_Lys(Z~Leu-Pro-OH by 
amino acid analysis (Table 3), ‘H-NMR (lack of Ala, Asn, 
Boc signals, appearance of an NH amide signal at 9.5-9.6 
ppm) and 19F-NMR (s, 4.306 ppm) typical of trifluoro- 
acetylamide~.“~*” Fraction 3 contained three different 
compounds. An analytical quantity of each product 
was obtained by HPLC using small modifications of 
the above-mentioned conditions. N-TFA-Cvs(Acm)- 
Tyr(cHex)-Cys(Acm)-Tyr(cHex)-Leu-Pro-OH w& ‘iden& 
fied by ‘H- and “F-NMR (s. 4.34 nom1 as the second corn- 
pontnt of this fraction. tihc of’ ihe’ other components 
has a correct amino acid analysis. The third component 
lacks lysine but a complete identification of any of these pro- 
ducts has not been possible. 
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