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Abstrack Ammonium fonnate in the presence of palladium on carbon in methanol reacted with 
propyl)-imidazole to give optically pure (R)-(-)-a-methyl histamine at atmospheric pressure. 

(S)-(+)4-(2-Amino-s-chloro- 

Optically pure (RI-(-)-a-methyl histamme (3) selectively agonizes the histamine H3-receptor,‘* a fmding which renewed 

interest in the pharmacology and synthesis of this compotmd.lb Not commerci ally available until recently, (R)-a-methyl histamine 

remains expensive2 and can be difficult to prepare. Inde&, attempts to repeat the last step of a brief, published3 synthesis afforded 

ncneof3a.Pushedandpulledbyaneedfor3aandafailuretomaleit.weimprwedthesynthesisandreponourresultshae.lhey 

comprise atmosphe&qressare transfer hydrogenolysis of alkyd chloride 2 as well as more vigorous conditims for canying out high- 

pressam hydrogenolysis of 2 than those originally reported. 
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Gne pablished synthesis calls for conversion of L-histidmol 1 to the chloromethyl derivative 2. an tmeve&ttl step in oar 

hands, and for catalytic reduction of 2 to 3a.3 Our initial difficulty in makiig 3a lay in reducing 2. lhis reaction qortedly occurs 

unda25~ofhydrogminthe~~oflORDWso_Cwd~~acetateinrmticacid~lOvol-%ofwatastnman 

~3Y~nooeof~~ltedwhfflwerreatedcompound2~to~plbliJhedprocedun. 

Compound 3a formed in good yield (86%) under mom vigorous conditions than those repated. To attain this result, we ulti- 

mately w the pressure by half. doubled the time and solvent volwne, atni tripled the amo~ts of catalyst a& sodium acetate. 
Chloromethyl derivative 2 was then completely chauged to 3. which was isolated by crystallixation. Merely iaaearing the pmssure 

from 25 to 34 atm was insufficient, however. Although it did give 3a. the yield amoanted only to 30%. 
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Another report& reducti~ this one of the rsemic bromomethyl derivative CoMponding to 2. succtcded directly, pmvidiq 

a-methyl histamine as the dihydrobromide sah.4 In this case, the published pmcedure was still somewhat unsa&&ctory, because it 

called for a heated Paar bomb. Such vessels are available only in a liiited number of sixes, and thii restriction decreases the reduc- 

tion scale. 

We found that high-pressure hydrogenolysis of chloromethyl derivative 2 was unnecessary. Reduction of optically active 2 

took place at atmospheric pressure, simply by means of catalytic transfer hydrogenolysis.5 The monohydrochloride 3b formed in 2- 

3 hrs on refluxing dihydrochloride 2 with 10% Won-C in methanol containing ammonim formate. Chemical yields of3b cottsis- 

tently exceeded 90%. and the reaction occurred on a scale as large as 100 grams of 2. For ccqa&o~ we converted the monohy- 

dmchloride 3b to dihydrozhloride 3a. and also converted a sample of 3b to amide 4. Unsqrisingly. this sample of4 was optically 

pure. 

The resulting sample of a-methyl histamine 3a contained an excess of the R-enantiomer, as expected. lhe enantiomeric ex- 

cess (ee) surpassed or equalled 99%. Fluorine NMR spectroscopy provided this value for the optical purity of the diastemomesic 

Mosher amide 4, made from 3 and Q-(+)-a-methoxy-a-(uifhtoromethyl)phenylacetyl ~hloride.~ ‘lhe overall chemical convasion 

to crude amide 4 amounted to 94%. Amidation of 3 with 2 equivalents of the acid chloride followed by selective hydmlysis of the re- 

suldng diamide 5 yielded monoamide 4. 

flZcz(Ph)@Mt@CFI 
#+N 

4,R=H 
5, R = COC(Ph)(OMe)CF3 

For validatiotx we made samples of the corresponding amides from racemic a-methyl histamine and from an artificial 99:l 

mixture of R end S enantiomers. Baseline resolution of the trifiuoromethyl and methyl group resonanceswasapparentin19pand 

QI NMR spectra of these diastereomeric amide mixtures. Integration of the 19p NMIt spectra furnished the eovahtes. 

In summary, atmospheric-pressure hydrogenolysis of 2 made 3a more accessible than did high-pressute hydrogenolysis. Pox 

safety, high-Iressum experiments rqdre special laboratories equipped with blow-out walls, a need averted by hydrogenolysis at ordi- 

narypres-. 

As far as we know.’ the (expected) conversion of 2 to 3b constituted the fast example of nansfe-r hydrogenolysis of an alkyl 

chloride. 

EXPERIMENTAL SECTION8 

(S)-(+~-(2-AmiM-3-chloropropyl)-imidazol(2&F9qa~d from a commercial sample (Aldrich Chemical Co.) of (R)-(-)-4-(2- 

amino-3-hydroxypropyl)-imidaxole (1) according to ref 3, compmmd 2. mp 199-201° (d.) (from ethanol) (lit.3 mp 1%“). [al: = 
+17.6’ (c = 1.04, water) (lit.3 [a]~~ = +13A0 (c = 0.001 [sic). water)) was obtained in a yield of 58% *3c NMR (DMSO-d& 134 

(C -2), 127 (C -4). 118 (C -5). 50 (CH2Cl). 44 (C HNH2). 25 (C H2); MS: 160 (2. M+), 110 (14). 82 (90). 81 (86). 80 (12). 78 

(3s). 55 (18). 54 (21), 44 (6). 43 (15). 42 (19). 

(R)-(-)4-(2-Aminopropyl)-imidazole dihyd.r&loride (30). From High-Pressure Hydrogenotysis-A mixture of 2 (7.50 g. 32.2 

mmol). wager (450 mL), acetic acid (50 mL). sodium acetate (14.7 g. 179 mmol). and 10% paU&iium on carbon (10 g) was kept in 

an autoclave at 25’ C under 500 psi of hydrogen for 144 hrs. The catalyst was mmoved by filtration, and tbe pH of the fillrate ad- 

justed to 1 with concenunted hydrochloric acid. Solvents were evapomted and the residue dissolved in ethanol. precipitated salts were 
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removed by filtration and washed with ethanol. combi filtrates, diluted with a little bemene, wetu eveporated. ‘lbe residue was 

CrystaMxed from a mixture of ethanol and acetone comahung a little dichlorometbane to give 3a (6.15 g, 96%). pun warding to 

dC. ‘fw0 reCrystallizationS from +Opanol cOntaining a little aceKme provided 3a (553 g. 86%). m.p. 165-167° (lit.2 mp 1760). 

(Ul? = -3.7O (c = 1.03, water) (lit.3 [a]&$ = -5.1’ (c = 0.01 WA water)); IH NMR (300 MHx, DMXhf,+ 14.3. (br s, 1 H, ex.. 

fl -land H-3). 9.10 (s. 1 H H -2). 8.45 (br I, 3 H, ex, -N&t), 755 (s. 1 H, H -5). 3.62 (br s, 1 J-J, C.ff (Me)NH3+). 3.12 (dd, 1 

H J (A-B) = 15, J (A-0 = 6.3, CWAHB), 2.96 (dd. 1 H, J (A-B) = 15. J (B-CH) = 7.5, CHAffR). 1.22 (d, 3 H, J (CH3C.H) I 

6.4, Cff3); 13C NMR (DM8O-k): 133.8 (C -2). 128.0 (C 4). 117.2 (C -5). 45.7 (CHNH2). 287 (C Hz), 18.4 (C H3); MS: 126 

(3, Fr + II+), 125 (2, M+), 82 (89). 81 (77). 44 (100). 

For atUtySi% a Sample was crystalked from 2-propanol with the aid of a 8oxhlet extractor and had mp 171_176O and [a]: I 

-3.8’ (c = 1.02, water). 

Anal. G&d. for C&JHCt2N3: C, 36.38; H, 6.61; Cl, 35.79; N 20.85. Found: C. 36.W; H, 6.48; Cl, 36.05; N, 20.85. 

(R)-(-)N-(2-Aminopropyl)-imidazole monohydrochlonde (3b). From Catalytic Transfer Hy&ogctwtys~To a stirred solution of 

2 6.6 g, 41 mmol) in dry methanol (240 mL)tmder nitrogen were added 10% Pdon-C (12.0 9) snd anhydrous ammomumformate 

(20.5 g. 325 mmol). The resulting mixture wss retluxed under nitrogen for three hrs. lbe cooled mixture was filtered through di- 

ammaceous earth, and the mixture of filter aid and catalyst was washed with methanol (200 mL). dichloromet (1:l by 

vol. 208 mL). and dichloromethane (800 mL). ‘the combined filtrates deposited a precipitate which was removed by filuatico, 

washed with dichloromethane, and discarded. Combined filtrates again gave a precipitate which was similarly tumova m and 

dkarded. When no more precipitate. formed on dilution of the combii filtrates with dichloromethane, solvents were evaporated to 

give crttde 3b (6.2 g). as a foam: *H NMR (200 MHz. DMSO_da): 7.70 (s, 1 H, H -2). 7.0 (s. 1 J-J, H 4). 3.41 (sextet, 1 H, 

cH(Me)NII;). 2.87 (dd. 1 H, IA-B = 14.5, JA_cH = 5.6, CHAHR). 2.70 (dd. 1 H, JA_B = 14.5. JHH = 8.0. CHAHB). 1.16 (d, 3 

HI= 6.3, CH3); 13C NMR: 17.3 (CH3). 30.8 (CH2). 46.4 (CHNJ$. 115.6 (C -5). 132.5 (C-4 ), 132.4 (C-2); M.9 (FAB): 126 

(180. [M + l]+). 

Analytically pure 3a was obtained from crude 3b as follows: an aqueous solution of crude 3b (6.2 g) was passed through a 

cohtmn of Amberlite@ IRA-1100 (OH) (120 g) packed in water. Removal of the solvent from the effluent muter teduced pressum gave 
_L_*-__ %.__ . ..” . III= mw ease (3.a I gl. which was dissoived in absoiute ethanoi (50 K) and was cooied in an ice bath. %mrated etbanoiic hydrochio- 

tic acid (70 mL) was added, after which me solvent was removed to give cmde 3a (6.0 g). which was recrystahixed from a mixtureof 

2-proponol and acetone to give dihydrochloride 3a (5.37 g. 66%). m.p.174-176°. 

N-I2-(JH-~idnzor-4-yl)-lfR)-me~ylethy (4bTo a mixture of R-(-)- 
a-methyl histamine dihydrochloride 3a (25 mg, 0.126 mmol) in anhydrous NN-dhnethylf ormamide (0.5 mL) was added anhydrous 

trmmyismhte (88 mL 0.63 mmol) and (S)-(+)-a-methoxya-(kfhmromethyl)pbenyke.ty1 chloride (59 p.L, 0.315 nrmol). Them- 

Suiting mixture was stirred for 17 hrs at 25” under nitrogen. The soluuon was concentrated and the residue, dissolved in water, was 

eXwCkd with ethyl acetate. Combined extracts were dried and concentrated to give crude diide 5. all of which was used directly in 

the next step. 

The sample of 5 was dtssolved in methanol (4 mL) and a solution of anhydrous potassium carbonate. (0.18 g. 1.3 mm01) in 

water (1.5 ti) was added. The resulting solution was then stured 2 hrs at 25O tmder nitrogen and was concentrated. The residue+ dis- 

solved in water, was extracted with dtethyl ether. Combined extracts were dried and co-ncenuuted to give monoamide 4, JH NMR 

(400 MHz, CDcl3): 7.40 (m. 6 H, C& and H -2). 6.77 (s. 1 H, H -5). 5.0 (br s. 1 H, NH), 4.28 (m, 1 H, CYfMe). 3.28 (s. 3 H, 

DtW). 2.83 (dd. 1 9 IA-B = 14.8. JA_CH = 5.7, CHACH8), 2.74 (dd, 1 H, JA-B = 14.8, JB<:H = 6.6, C.HgCHA). 1.14 (d, 3 H, 

J = 6.6, CJf3); “C-NMR: 165.5 (CO, 134 4 (C -2). 133.5, 132.2. 129.0, 128.0, 127.1. 123.4 (q, J = 290, CF3). 116.7 (C 

-5). 83.4 (q. J = 26. CCF3). 54.4 (OCH3). 45.1 (C -7), 32.7 (C-6). 19.4 (CHCH3); 19F-NMR (400 MHZ. CDC13): 7.24 ppm (s. 

-3); MS: 342 (100, [M + l]+), 341 (1, M+). 

Racemic ~-~2-~~H-~midnrol-4-yl~-I(R)-meihylethyl~-(S)-a-me~hoxy-a-(~rifl - Repared from 

race&z a-mW histamine and (0(+)-a-methoxy-a-@ifluoromethyl)phenylacetyl chloride as described above for 4, this mintme 

showed the fottowmg. Sekted resonances. lH NMR (400 MHZ. CDCl3): 6.77 (s, 1 H, H -5). 6.69 (s, 1 H, H -5). 1.21 (d, 3 H J = 

6.6 m3). and 1.14 (d, 3 H, J = 6.6, CH3); 19F-NMR (400 MHz. CDCl3): 7.24 (s. 3 F. -3) and 7.03 (s. 3 F, W3). 
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