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Dihydropyridlne-3-Carboxylic Acid
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It has be血 reported that l-methanesulfonyloxy-6-triflu- 
6romethylbenzotriazole(FMSX 1) is the effective coupler for 
acylation1. Now we found that FMS is also effective for es

terification of dihydropyridine derivatives(2) v마dch are wide

ly used as calcium channel blocker. For the preparation of 

the dihydropyridine di-ester derivatives the well-taiown Han- 
tsch reaction is generally applied2. On the other hand re

actions on the mono-acid intermediate^), which is resol

vable, are intensively investigated in order to prepare stereo- 
chemically pure compound. In this case the acid chloride3 

and the other acid activating agents were used somewhere4, 

but using the FMS instead is not reported yet. We found that 

this reaction is a neat and economic procedure specially for 

the industrial purpose. The typical procedure is followed: to 

the solution of the acid(3) and 1 eq. of triethylamine in DMF 

was added FMS at 0°C and stirred for 40 min to give the 

6-trifluoromethylbenzotriazole(FOBT) intermediate(4) in 

90% yield. This FOBT intermediate is easily separable if 

needed by column chromatography (eluted with toluene: 

ethyl acetate = 7:3) and is very stable in the air at room tem

perature, no decomposed product was detected over 3 mon

ths. The addition of 1.5 eq. of the alcohol to the DMF solu-
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Table 1. Reactons with FMS

al eq. of triethylamine added. bl eq. of DMAP added.

R Yields
1 -CH2CH3 90%
2 -CH2CH2OCH3 95%
3 -CH(CH3)2 95%
4 -(CHgf球 80%
5 -CH2CH2N(CH3)CH2Ph* 85%
6 -cyclohexyl® 80%
7 -CH2Ph" 100%
8 -Ph» 95%

tion of this intermediate and the subsequent stirring at 60 °C 

for 2 hr gave the desired product in 80-100% yi이d (Ta바e I)5. 
The organic base was not necessary with tie simple alkyl 

alcoh이s but with 난le aryl or long chain alcohols 1 eq. of 
triethylamine or 4-dimethylaminopyridine(DMAP) should be 

added. DMAP gave the better results compared to triethyl

amine. The FOBT intermediate can be used with or without 

isolation and no differences were found in the point of yield. 

Satisfactory analytical data and NMR spectra were obtained 

for the compounds.
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5. Preparation of Methyl Isopropyl 2,6-dimethyl-4-(3 -nitro- 
phenylJ-l^-dihydropyridine-^S-dicarboxylate. 5-Me- 

thoxycarbonyl-2,6-dimethyl-4-(3-nitrophenyl)-l,4-dihy- 

dropyridine-Skcarboxylic acid (325mg> Immol) and tri- 

ethylamine (0.14m/, Immol) was stirred in DMF (5ml) for 

10 min l-Methansulfonyloxy-6-trifluoromethylbenzotri- 

azole (FMS) (338mg, 1.2mm이) was added into the solu
tion at 0°C and stirred. After 30 min isopropyl alcohol 

(0.12mZ 1.5mmol) was added and warmed up to 60 °C with 
stirring for 2hr [FOBT intermediate, m.p. = 189-190 °C, 

nmr (CDCI3)： 2.43(s, 3H), 2.45(s, 3H), 3.67(s, 3H), 5.40(s, 

1H), 6.75(b, 1H), 7.05825(m, 7H). The reaction mixture 

was poured into lOOmZ of water and extracted with met

hylene chloride. The extract concentrated and the residue 

was chromatographed on silica gel eluted with toluene: 

ethylacetate-7:3 mixture (87% yi이d, m.p. = 130-133 

°C).
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Tertiary amine-borane and pyridine-borane complexes 

react with aldehydes and ketones sluggishly at an elevated 

temperature with transferring only one of the three available 
hydride equivalents.1 Therefore, they failed to gain wides

pread use in synthetic applications in spite of their high stabi

lity and good solubility in protic and aprotic solvents, 

although most amine-borane complexes as hydride reducing 
agents have been known for a long tine'

Since 4-dimethylaminopyridine (DMAP),2 a highly active 

acylation catalyst, is expected to coordinate less tightly with 

borane th규n pyridine, the ability of hydride transfer in 4-(bo- 
rane-dimethylamino)pyridine would be greater than that in 

pyridine-borane complex. Although 4-(borane-dimethylami- 
no)pyridine is commercially available,3 as far as we are 

aware, there are no reports on the reducing property of the 

present reagent. Thus, we have briefly investigated its redu

cing property.

4-(Borane-dimethylamino)pyridine was easily prepared by 

mixing equimolar amounts of borane-dimethyl sulfide com

plex and DMAP in ether at room temperature and the desi

red product was precipitated as white solids. The reagent 

was soluble in dichloromethane and acetonitrile but insoluble 

in ether, tetrahydrofuran, ethanol, and water. Furthermore, 

the reagent was stable under nitrogen at room temperature 

for several months, whereas it readily decomposed in acidic 

aqueous solution with evolution of hydrogen gas.

c儡3

Ketones with 4-(Borane><iiinethylamino)pyiidine B
Table 1. Selective Reduction of Aldehydes In the Presence of

Starting mixture % Reduction^

Nonyl aldehyde 95
Acetophenone 3
Nonyl aldehyde 98
Diisopropyl ketone 2
Nonyl aldehyde 98
3-Pentanone 10
Nonyl aldehyde 94
2-Undecanone 8
Nonyl aldehyde 96
Isophorone 0
Nonyl aldehyde 94
Carvone 2
Nonyl aldehyde 95
Mesityl oxide 2
Benzaldehyde 94
2-Undecanone 5
Butyraldehyde 87
Cyclohexanone 48

“The reaction was carried out with an equal mixture of the alde
hyde, the ketone, and the reagent in dichloromethane at room tem
perature for 24 h? Determined by GLC using an internal standard.

Reduction of acetophenone with equimolar amounts of 

the reagent in dichloromethane occurred only to an obser

vable extent, yielding 4% of a-methyl benzyl alcohol at room 

temperature for 24 h, whereas nonyl aldehyde was reduced 

to nonyl ale사10I in 92% yi이d under the similar condition.

Therefore, we turned our attention to the possibility of che

moselective reduction of aldehydes in the presence of keto
nes.4 The reaction of an equimolar mixture of nonyl aldehyde 

and acetophenone with 1 equiv of the reagent at room tem

perature for 24 h afforded a 95% reduction of nonyl aldehyde 

along with a 3% reduction of acetophenone. The change of 

solvent to acetonitrile and the use of 2 equiv of the reagent 

did not show appreciable enhancement of chemoselectivity


