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Abstract - Several 5-alkylpicolmlc aclds, Bopamme B-hydrorylase 

inh~bltors were synthesized from 2-cyclopropyl-5-cyclopropylcarbonyl- 

pyridine (I) as a su~table starting naterral. 

In the prevlous papers1), the synthesis of 5-(4-chlor6butyl)picol1nic acid (IV), 

which was potent inhibitor of dopamme B-hydronylase was described as shown in 

Scheme I. 

Scheme I 

Although fusarlc acid and 5-haloalkylpicolinic aczds  have been synthesized by 

various methods as described in the previous papers1) and references2), we tried 

to develop their generalsynthetlc method. This paper deals with a general 

method of synthesis of 5-alkylplcollnic acids in which the starting material is 2- 

cyclopropyl-5-cyclopropy1carbonylpyridin (I).   he syr.thesis of 5-lsopentyl- 

picolinic acid 1s illustrated in Scheme 11. 

2-Cyclopropyl-5-cycl0pr0~y1~arb0nylpyridine (I) reacted with isobutyllithium in 

tetrahydrofuran (THF) at -20' to afford the alcohol (V, picrate, mp 171-172") In 



.. ... 
I : i-BuLi/THF, : conc. HC1, 111: KMn04/acetone, 

i~ : H2NNH2/KOH/oieth~leneglycol, V : 70% H N O ~  

Scheme I1 

85% yield3). When I reacted with isobutylmagnesium bromide in THF at OD, the m a n  

product was 2-cyclopropyl-5-~cycloprapylhydroxy)methylpyridine (IT), and V was the 

minor product. The alcohol (V) was treated with concentrated hydrochloric acid at 

room temperature for 10 hr to give 2-cyclopropyl-5-(4-chloro-1-isobutyl-1-buteny1)- 

pyridine (VIP picrate, mp 151-152') in 96% yield4). which was oxidized with potassium 

permanganate in acetone under reflux to give 2-cyclopropyl-5-isovalerylpyridine (VII, 

bp 125-127'/0.5 m H g ,  styphnate, mp 134-135') in 93% yield5). The ketone (VII) was 

reduced by Huang-Minlon's method to give 2-cyclopropyl-5-isopentylpyridine (VIII, 

bp 72-75'/0.2 m H g ,  picrate, mp 143-144O) in 89% yield6), which was heated at 70° in 

70% nitric acid containing the small amount of sodium nitrite for 5 hr to give 5- 

isopentylpicolinic acid (IX, mp 119-120') in 65% yield. The melting point of this 

la) acid was not depressed by admixture with an authentic sample. . 
Similarly, 2-cyclopropyl-5-alkylpyridine and their oxidation products, 5-alkylpico- 

linic acids, were synthesized and listed in Table I. Oxidation of 2-cyclopropyl-5- 
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Table I 5-Alkyl-2-cyclopropylpyridines and 5-Alkylpicolinic Acids 

R R' HP (mmHg) MP (Salt1 

cyclopropyl CH2CH2CH2C1 83-05' (0.3) 104-105° (picrate) 

CH2CH (CH~) 62-64' (0.3) 105-106° ( " I 

CH CH CH(CH3)2 72-74- (0.21 143-144' ( " ) 
2 2 

(CH2) 4CH3 76-78" (0.2) 124-125' (styphnate) 

(CH2) 5CH3 93-100' (0.3) 96-97' ( " ) 

CH C H 
2 6 5 

113-115° (0.21 123-124' (picratel 

CH2C6H4C1(-p) 141-144' (0.2) 54-54.5' ( " I 

COOH CH2CH2CH2C1 - 127-12E9 

CH2CH (CH.,) - 127-128' 

CH2CH2CH (CH3) - 119-1209 

(CH2) 4CH3 - 104-105' 

(CH2) 5CH3 - 101-102° 

CH2C6H4N02 (-PI - 181-182' 

benzylpyridine with nitric acid gave 5-(4-nitrobenzy1)picolinic acid. 

In the synthesis of 2-cyclopropyl-5-(3-chloropropyllpyridine (XIVI, the alternative 

method was also applicable as shown in Scheme 111. 

2-Cyclopropyl-5-(4-chloro-1-buten-1-yl)pyridine (111) reacted with one equivalent of 

ozone in carbon tetrachloride at -40° to give 2-cyclopropylpyridine-5-carboaldehyde 

(X, bp 74-76'/1 mHg. picrate, mP 107-108°) in 02% yield7', which was treated with 

malonic acid in pyridine containing piperidine to give 6 -(2-cyclopropyl-5-pyridyll- 

8 I acrylic acid (XI, mp 105-1069) in 92% yield . The carboxylic acid (XI) was hydro- 

2 
genated over Pd-charcoal in an autoclave (initial hydrogen pressure, 50 Kg/cm I at 

room temperature to give &(2-cyclopropyl-5-pyridy1)propionic acid (XII, mp 132-133') 

91 in 89% yield . The carboxylic acid (XI11 was reacted with lithium aluminum hydride 

in THF at room temperature to give 2-cyclopropyl-5-(3-hydroxypropy1)pyridine (XIII, 

bp 95-97'/0.4 mmHg, picrate, mp 111-112") in 95% yieldlo). y he alcohol (XIII) was 



vi CHO vii > #CH=CHC02H ~ii i  9 

Scheme I11 

treated with thionyl chloride in chloroform to give 2-cyclopropyl-5-(3-ch10rop1opyl)- 

pyridine (XIV, bp 83-85O/0.3 mHg, picrate, mp 104-10S0, yield 80%~~') which was 

oxidized as.described in preparation of IX to give 5-(3-chloropropy1)picolinic acid 

(XV), mp 127-128*, undepressed by admixture with an authentic samplela'. 
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