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GUANIDINIUM CARBOXYLATES: PREPARATION OF 3-CARBOXYOCTA-
HYDRO-9aH-PYRIMIDIN-9a-YLIUM CHLORIDE

Anne-Laure Grillot and David J. Hart*

Department of Chemistry, The Ohio State University, 120 W. 18th Ave., Columbus, Chio
43210, USA

Abstract — The title guanidinium carboxylate (2) was prepared from tert-butyl 2-
bromomethylacrylate (3) using an 11-reaction sequence in 12% overall yield. Sequential
addition of two differentiated amino groups to the starting acrylate piayed a key role in the
synthesis.

Ptilomycalin A (1) is one member of a small family of marine natural products that contain guanidinium carboxylate {2) as a
substructure.’2  Although an elegant biomimetic approach to plilomycalin A has been reporied, a synthesis of
guanidinium carboxylate (2) has yet to be described.34 As part of a research program designed to provide analogs of 1
for biclogical evaluation, we undertcok a synthesis of 2 and our results are described in this communication.$
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1 (Ptilomycalin A)

A number of appreaches to bicyclic guanidinium salts and guanidinium carboxylates have been reported. Our approach
was related to strategies used by Echavarren, Schmidtchen, and Corey in their syntheses of Ca-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 state.”9

The first stages of the synthesis are shown in Scheme 1. Thus, treatment of fert-butyl 2-bromomethylacrylate (3)10 with
dibenzylamine gave the substitution product (4) {mp 52-54°C) in 82% vield.!! Treatment of O-(tert-butyldimethylsilyl)-3-
aminapropanol with r-butyllithivm followed by 4 provided diamine (5) in 66% yield.12.13 Dijamine (5) was then converted
lo carbamate (6) (84%}) and cleavage of the silyl ether using tetra-n-butylammonium fiuoride provided alcohol (7) in 97%
yield. 1415 The third amine was introduced next using a Mitsunobu reaction.16.17 Thus, reaction of 7 with benzyl [[2-
{tnmethylsilylethvlisulfonylicarbamate afforded protected triamine (8) in 94% vield.18:19 Hydrogenolysis of 8 in the
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presence of a calalytic amount of palladium hydroxide on carbon gave diamine () which was reacted, without purification,
with thiocarbonyldiimidazole to afford cyclic thiourea (10) {mp 116-117°C) in 51% overall yield.? The thiocarbonyi group
was then activated with icdomethane and cyclization was accomplished using Hunig's base to give bicyclic N-sulfonyl-
guanidine (11) in 81% yield after purification by chromatography over basic aiumina 8.9.20

Scheme 1
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(a) {PhCHo}oNH, K2COs, MECN (B} Meo{t-Bu)SIOCHoCH,CHaNHLI, THF, -78°C {¢) PhCH20COC), EtsN, THF
{d) n-BugNF, THF () Me3SICHaCHoSONHCBZ, PhaP, EtOsCN=NCO,EL, THF (f) Pd(OH}2/C, EIOH, Hy (60 psi)
{g) thiocarbonyldiimidazole, CHzClz (h) Mel, MeOH (i) EIN(iPr)z, CHoCly

The synthasis of guanidinium carboxylate (2} was completed as described in Scheme 2. Conversion of tent-

butyl ester (11) to carboxylic acid {(12) was accomplished using hydrechloric acid in dichloromethane.2! Finally, the
guanidine protecting group was removed using tetra-n-bulylammonium fluoride in DMF192 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 m/z 184 ({(M*—
HCHj+1), but substantial peaks at 367 ((M*—HCl)2+1, 75% of base}, 550 {(M*—HCl)a+1, 20% of base), 733 ((M*—HCl)4+1,
7% of base) and 916 ((M*—HCl)s+1, 4% of base), suggesling that this guanidinium carboxylate self-associates in the gas
phase. Esterification of 2 with the ptilomycalin A sidechain and biological evaluation of the derived plilomycalin A analog
will be reported in due course.23
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Scheme 2
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{a) HO), CHzClp, 24 h, 5°C (b) n-BusNF, DMF () HCl, Ha0
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The benzyl [[2-(trimethylsilyljethyllsutionyllcarbamate was prepared from [2-(timethylsilyl)ethyllsulfonamideS and
benzyl chioroformate by a precedure used 1o prepare related reagents.1?

8. M. Weinreb, D. M. Demko, T. A. Lessen, and J. P. Demers, Tetrahedron Lett. 1986, 27, 2099.

Data for compound(11):1H Nmr (CDCI3, 500 MHz) 5 0.01 (s, 9H, Si(CH3)3), 0.89-0.96 (m, 2H, CHoSi), 1.42 (s, 9H,
C(CHg}a}, 1.94-2.04 (M, 2H, CHp), 2.70-2.75 (m, 1H, GHCQ), 3.11-3.25 (m, 3H, CH2SQ2 and CH2N}, 3.33 (dd, J=
11.5, 8.7 Hz, 1H, CH2N}, 3.45 (dd, J = 14.7, 8.6 Hz, 1H, CH2N), 3.53-3.68 (m, 4H, CH2N), 3.72-3.77 (m, 1H,
CH2N); 13C nmr (CDCI3, 62.9 MHZ) § -2.0 (q), 10.2 (), 23.9 (1), 28.0 (q), 38.7 (d}, 43.4 {t}, 46.1 (1), 48.5 (1), 49.0 (1},
51.7 {1), 80.9 (s), 1455 (58), 171.4 (s), mass specirum (FAB) m/z (relative intensity) molecular formula
C17H33N30452Si: 404.25 (M*+1, 100).

Data for compound{12): THNmr (D20, 300 MHz) 5 0.00 (s, 9H, Si(CHz3)23), 0.92-0.98 (m, 2H, CHpSi), 2.08 (m, 2H,
CHz2j, 3.20 {m, 1H, CHCO), 3.44-3.53 {m, 4H, CH2N and CH2802)}, 3.62 (dd, J= 8.1, 5.1 Hz, 2H, CH2N), 3.70 (d, v
= 5.0 Hz), 2H, CHaN); 13C nmr (D20, 62.8 MHz) §-1.6 (q), 10.7 (t), 22.4 (1), 37.1 (d), 42.2 (1), 46.4 (1), 50.3 (1), 50.7
(), 52.1 (1), 151.2 (s), 175.5 (8); mass spectrum (FAB) mvz (relative intensity) molecular formula C43HogN304CISSI:
348.2 (M*+-HC), 100). Anal. Calcd for C13H25N304CISSI: C, 40.66; H, 6.83. Found C, 40.75; H, 6.78.

Data for compound{2}: THNmr (D20, 300 MHz) & 1.89 {quintet, J = 5.9 Hz, 2H, CHp), 3.12 {quintet, J = 5.1 Hz, 1H,
CHCO), 3.17 (dt, J= 5.8, 1.4 Hz, 2H, CHaN), 3.24-2.32 {m, 2H, CH2N}, 3.43 (d, J = 4.0 Hz, 2H, CH2N), 3.49 (m, 2H,
CHzN): 13C nmr (D20, 75.5 MHz) & 20.2 (1), 36.4 (d), 36.0 (), 39.4 {t), 46.9 (1), 47.4 (1), 150.8 (5}, 174.6 (8); mass
spectrum (FAB) mvz (relative intensity) molecular formula CgH14N302CE 918 ((M¥-HCl)5+1, 4), 734 ((M+-HCl)4+1,
7), 550 {({M*+-HClj3+1, 20}, 367 ({(M*+-HCl)2+1, 75), 184 ((M*+-HCI+1, 100).
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