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Abstract - The title guanidinium carboxylate (2) was prepared from tert-butyl 2- 

bromomethylacrylate (3) using an 1 I-reaction sequence in 12% overall yield. Sequential 

addition of two differentiated amino groups to the starling aclylate played a key role in the 

synthesis. 

Plilomycalin A (1) is one member of a small family of marine natural products that contain guanidinium carboxylate (2) as a 

sub~ t ruc tu re .~ .~  Although an elegant biornimetic approach to ptitomycatin A has been reported, a synthesis of 

guanidinium carboxylate (2) has yet to be de~cr ibed.~.~ As part of a research program designed to provide analogs of 1 

for biological evaluation, we undertook a synthesis of 2 and our results are described in this wmmunication.5 

A number of approaches to bicyclic guanidiniurn salts and guanidinium carboxylates have been r e p o ~ e d . ~  Our approach 

was related to strategies used by EchaVarren. Schmidtchen, and Corey in their syntheses of CZ-symmetric bicyclic 

guanidines in that we decided to first prepare an appropriately functionalized triamine and then wrap this unit around a one 

carbon fragment at the carbon dioxide oxidation 

The first stages of the synthesis are shown in Scheme I. Thus, treatment of fed-butyl 2-bromomethylacry~ate (3)lO with 

dibenzylamine gave the substitution product (4) (mp 52-54OC) in 82% yield.'' Treatment of O(ted-butyldimethylsilyl)-3- 

aminopropanol with mbutyilithiurn followed by 4 provided diamine (5) in 66% ~ i e l d . ~ ~ , ' ~  Diamine (5) was then converted 

lo carbamate (6) (84%) and cleavage of the silyl ether using tetra-mbutylarnmonium fluoride provided alcohol (7) in 97% 

y ~ e l d . ' ~ . ' ~  The third amine was introduced next using a Mitsunobu r e a c t i ~ n . ~ ~ . ~ '  Thus, reaction of 7 with benzyl [[2- 

ftr~methvlsiivllethvllsulfonvllcarbamate afforded protected triamine (8) in 94% v i e ~ d . ~ ~ , ~ ~  Hvdrwenolvsis of 8 in the 
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presence of a catalytic amount of palladium hydroxide on carbon gave diamine (9) which was reacted, without purification, 

with thiocarbonyldiimidazole to afford cyclic thiourea (10) (mp 116-1 17%) in 51% overall yield.' The thiocarbonyi group 

was then activated with iodomethane and cyclization was accomplished using Hunig's base to give bicyclic N-sulfonyl- 

guanidine (11) in 81% yield alter purification by chromatography over basic a ~ u m i n a . ~ , ~ . ~ ~  

Scheme 1 
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(a) (PhCHdzNH, KzCq, MeCN (b) Me2(t-Bu)SiOCH2CH2CHflHLib THF, -78% (C) PhCH20COCI. EbN. THF 
(d) nBudNF, THF (e) Me3SiCHzCHzSOzNHCBZ. PhaP, EtOzCN=NCQEt, THF (1) Pd(OH)dC, EtOH, Hz (60 psi) 
(g) thiocarbonyldiimidazole. CH~CIZ (h) Mel, MeOH (i) EtN(i-Pr)2, CH2C12 

The synthesis of guanidinium carboxylate (2) was completed as described in Scheme 2. Conversion of tert- 

butyi ester (11) to carboxylic acid (12) was accomplished using hydrochloric acid in dichloromethane." Finally, the 

guanidine protecting group was removed using tetra-n-butyiammonium fluoride in D M F ~ ~  followed by isolation of 2 (mp 

209-212.5°C) as the hydrochloride salt.22 It is notable that the FAB-MS of 2 gave not only a base peak at ma 184 ((Id+- 

HCI)+l), but substantial peaks at 367 ((M+-HC1)2+1.75% of base), 550 ((M+-HC1)3+1, 20% of base). 733 ((M+-HC1)4+1. 

7% of base) and 916 ((M+-HC1)5+1. 4% of base), suggesting that this guanidinium carboxylate sen-associates in the gas 

phase. Esteritication of 2 with the ptilomycalin A sidechain and biological evaluation of the derived ptilomycalin A analog 

will be repolled in due 
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Scheme 2 

C02H C02H 
a 

ayc02-t+'u g30,e b-C 

I &v I I +  CI- - CAT I I +  CI- 
SES SES H H H 

11 1 2  2 

(a) HCI. CH2Q. 24 h, 5% (b) n-&NF, DMF (C) HCI, H20 
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