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Anhropodpolyamine~xinsandthtirsyntheticanalogues~ustfulpharmacological~fa~ 
idendfication of diffemt types of voltage-sensitive calcium channels [ 1.21. These toxins display a variety of 
effects~diffaatsubclasgegofcalciumc~~andselectivechannelbbckers~~~inopdnto 
delineate the physiological functions of these ion channels. Recently, a synthttic polyamine amide .sFIX-3.3 
(also called sFTX, arginine polyamiae) (1) and a putative polyamine fium Am&can funnel-web Agclcnopsis 

upem venom m-3.3 (FlX) (2) have been &own to inhibit voltage-mivated calcium channels. The 
sekctivityoftbe~polyamineamides remains ill question. Although (2) inhibits P-type calcium CllanlAs [3, 

4,5.6]. (1) reversibly inhibits low voltag~~~&ated T-type calcium currents in cultured neumnes at1onM 

p, 81. Quantities of these spider toxins and synthetic polyamine amides [9] axe required for biological 
as~ssment and theaefare we have completed the synthesis of (2) [ 101 as well as seeking a facile mute to (1). 
InthisLe#ar,wtrcpatrapid,~ti~proocdrpesfffthesynthesisof(1). TbeaminoacidnsidueL- 
argininecontaihstheguanidineof(l)andthereforeanypracticalsynthesiswiunquirethcadditionda 
(suitablyprotected)~toanactivatcdand~argininegenaatinganewamidebond. 

&N-NH-NH 
W 

r 
r+Jn NHI &N-m- NH+Nnr* 

(1) SFIX-3.3 (& 
NH2 

(2) FIX-3.3 (FIX) 

Initially, we decided to syntkkc (1) by a peptide coupling nction between mmo-BOC-3,3’-imi1m 
bispmpylaaGne (3) and tri-CBZLarginiae (4). Symmetrical i&mine (s) was mono-BOC pm&ted on a 
primiuyaminofllImionalgKnlpby matmcnt of (S) (3 equiv.) dropwise (3 h) with di-m-butyldi~, in 

anhydmus THP, 0°C to 25°C over 18 h fonowcd by cAmxmtography (Si@; CH&/MeOH,kom. NH40H, 
100:10:1 to l&4:1) (81%). These are efRcient modifications to the mported pnxedms [ll. 121 which use 
signifkantly less polyatnine aad af5ml a high yield of (3). PImimed polyamine (3) was coupled to (4) 
@CC, HOBt, 16 h), in C&C&, and, aftez silica gel cbmmogmp hy,thedesiredamide(6)wasobtakdasa 
white solid (30%). Sequen&-moo oftbe amines, TPA (CPC, 3Omins) followed by hydrogenolysis 

(10% w/C, 1 atm, 16 h), gave sFl’X-3.3 (1) as a white solid (709b), 17% over four steps from t&mine (5). 
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(3)R’=BOC;R2=R3=H 

(6)R1=Boc;R2-H 

QRt=R2-R3=H 
(8)R’==R2=H 

(9)R1=R2=CBzR3=H 
(10) R’ = R2 = CBZ 

CBZ = WCHaCG _ 

BOC=h&CGCG 
(4) R = H 
(7) R = N-succidmi& 

In the simplest ad nm&t rapid synthesis of SFIX-3.3 (1). uiaminc 0 (3 equiv.) was coupkd to 
avdabk @babiochan) N-hydmxysucciniaoide activatal car (7), in qq (25°C 16 h), to affad amide 
(81 after SiIica geI cllwMograpIly (48%). Quantitative nmuval d the thtm CB2kplutaing group8 in (S), by 
hydrogamlysis(1O%Fd& 1 atm, 16h).affcmkd(1)asthefkcbme. l%us,(1)lmsbeenpqnmd~~y 
hvostepsMdin48%tIvaallyicklflulnuiamincQ. nehigbostyieuingmutcto(1)w8stkca@ngd 
N. hPdia~yIamine (9) [lo] witb tci-CB&~llglniat (4) which afrakd tbc proteed amide 
(10) (83%). Hy&ogcmlysis (10% w/c, 1 am, 16 h) of (10) yield& (1) quamitatkly. The efficiat 
~af(9)[10]meansthat,fiom~(5),the~~chaMelblocka~-3.3(1)hrban 

prcpmdin58%owxallyicld. 
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