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Abstract

A method for the preparation of aldehydes from esters of carboxylic acids by use of
diaminoaluminum hydrides such as bis(4 - methyl - 1 - piperazinyl) aluminum hydride
(BMPA), dimorpholinoaluminum hydridle (DMA) and dipiperidionaluminum hydride
(DPA) was described.

It was found that BMPA, DMA and DPA reduce esters of carboxylic acids of aldehydes

in good yield very smoothly without accompanying alcohols.
1. # i

2R m FEASZEY Jdu =g Azxdle AL ARARIAAAA A5 FTa
g dbSo] £#ch Lithium tri-t-butoxyaluminum hydride, diisobutylaluminum
hydride % sodium aluminum hydride $¢] 728 olts]2F258 el =
ez Azaied Fo BEmMzA 23 U V8980, o5 AZft#FeN A lithium
tri -t -butoxyaluminum hydride & 7254 %] phenyl ester & W33l &l

sl=2 YA 7 Ant alkyl ester & Yo+ A dalz] E3txm, 2]l diisobutyl -
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aluminum hydride W} sodium aluminum hydride &= A8 7}# w-<zA S 2 23
A gulsl =9 KigEKe] FobA A ul, HEHEYWS = KBRS K IHE =
Brpbe dobs Aol vk olet 2o AAYL mAdNFE= BTEMZA tetrahydrof -
uran 3ol 4 ofnl Fol| F4£3JLFn g FEA A4 utE diaminoaluminum hydr-
ide 77} W= g=vl, 53] bis(4-methyl -1-piperazinyl ) aluminum hydride
(BMPA) 7} ###7} 2 BA M5 Gels| =2 dY A7 o $ f28lchs AdAn
EEEPER

+ Aol 72 EAR LH2E ddF =2 HUA s BTMZA  dia-
minoaluminum hydride 4% BMPA, dimorpholinoaluminum hydride(DMA) ¥ di
piperidinoaluminum hydride (DPA) & l&3}o] o] 59 s AS wlm matsigc}

I. M8 L 5k

' =2 HE

¥ Agel AHEE A 5 Merck A9 A& Wako #| A1 Fg AHgstgn, 3t
HAFL ‘_?'214’5’6)01] ¢# A 2 N-methylpiperazine, morpholine, di-n-pro-
pylamine, N-methylaniline 3} & 23} o}ul% 2mole® aluminum hydride
1 mole & tetrahydrofuran Foll 4} w-gA A Azt Atstgdel A4 L3
re 2qlog m,p.%5AHL Fisher-Jhons, Melting point Apparatus, I ,R&

Perkin— Elmer IR- 457, % N M R2 varian EM 360A(60MHz ) & A&35}gc}

2. BB F H

7}. Ethyl palmitate 2! RTRME

ag] olulFZHE $5% diaminoaluminum hydride ¢! BMPA, DMA, DPAsg}
¢ E= FEEOIuF A o] diaminocaluminum hydride 59 BTHE ethyl
palmitate 9} oj2j7}x] w]&2 E3sle tetrahydrofuranFoll 4 T0CE 64 7+Zqt

BIA A palmitaldehyde & A =3l ubsAdztEs F 1o 95 Qv
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Table 1. Yields of palmitaldehyde in the reduction of ethyl palmitate

by diaminoaluminum hydrides

Diaminoaluminum Hydrides Ratio Palmitaldehydea) Ot=hersa)
HAZ—(X) s (Reagent (%) (%)

X=-N NMe (BMPA) 1.5 50

NMe (BMPA) 2.0 80

HOO

-N o (DMA) 2.0 75

—NQ (DPA) 1.5 61 272

~N<:> (DPA) 2.0 74

—NON - CH,—</_\> 1.5 57 16°)

-N <§t 2.0 29

N <@ 2.0 19 579)
X,= —N\/:\/N- 2.0 42

a) By isolation.. b) N-Palmitoylpiperidine.
¢) N-Bepzyl -N’-palmitoylpiperazine.
d) N-Hexadecyl —N-Methylaniline.7)

L}, FI22AE oA 22 RTRE
Tetrahydrofuran 100l ethyl hydrocinnamate 1.43 4(8.0m mol) & 7}sla
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°f E&N JAd BTMENol shste] 70CZ 647150 BKAZHS B
U3 EHE 0CE FAA7L & 0.9m (50m mol) & 745l Aol MM} o
el S o] 70CE miEstd o 3stn tetrahydrofuran © 2 A& 3%lc} p# I 4
Helg Wt ANFFHE §E AANNY BES etherol SHA7L, B 5%
H,S0, = ¥2 44502 44sle] Na,SO, & AZA7|" crude oilo] elojait} o] oil
= column chromatography & 2}#|shw hydrocinnamaldehyde 820m%76 %)o| ado] =]t}

I.R. 1,7200m ", N M. R (CDCIL ) § 2.3-3.0(m,4H), 7.10 (S, 5H), 9.55( S,
1H), 2.4~ dinitrophenylhydrazone, m.p . 147~149C (ref." m.p. 149C)

o] 5] e SE2RAM ALHEFY BTKES 9o 2o Wwyoz BMPA =
+ DMA 2molest o] £B2F 1mole 9 E4o8 S tetrahydrofuran o4 4
ol 4 B3k WAAZAY T0CE 64745 BiEAA mASEsIE Fo lgEx
2 oSshe 4= S+ Yok 3@ A U G EZAL F o] 4Zse] et

Table 2, Yields of aldehydes in the reduction of various esters of carboxy-

-lic acids by diaminoaluminum hydrides

Caboerhc Acids B Resgerks  Condvions  Aldgpyies?
n-Cs H;; COOEt BMPA 2.0 refl, 6hrs (78)
n-C, Hys COOE! BMPA 2.0 refl | 6hrs 86
n-CisHs COOEL BMPA 2.0 refl | 6hrs 80
n-Ci;sHy, COOE! BMPA 4.0 refl | 6hrs 78
n-CisHyi COOEL DMA 2.0 refl 20 hrs 73
@ — COOMe DMA 1.5 refl , 15hrs (50)®
(0) — cooMme BMPA 2.0 refl 10 hrs (12)
(0) — COOBut BMPA 2.0 refl . 10hrs (64)
(©) —coo-{0) BMmPA 2.0 refl 10hrs (75)
(O) -CH,CH, COOE Byppa 2.0 refl, 6hrs  76(84)
N\O) -COOMe BMPA 2.0 refl . 6hrs 56

a) Yields by analysis with 2,4 ~dinitrophenydrazine are shown in parentheses,
b) N- Benzoylmorpholine was obtained in 37% yield.
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a) T4
m &% 2 55

—®Witsl diaminoaluminum hydride F+& 24 8n) w3 23 obulFol 9] 3l
tetrahydrofuran 3ofl 41 ©h& up2 3 o] A4St
AlH + 2HN <p» = H-A1-<-N<g,', ), +2H,

s 16l4d 2w, diaminoaluminum hydride 224 32 olulFENEH FE
s BMPA, DMA % DPA’l 93 £t Bt Fol A Aol diaminoaluminum
hydride f%. ¢t ethylpalmitate & A oA palmitaldehydegl i 18
wol o o AL B 4+ Ybd, ok HERAMS YuF =R B Yz A o
Bue 49 wxsich

ool 4% BMPAS DMAL o@lsx st2%AR dLH2S dage] A
Ao 4ubsld %I L FEER qostt sz FPATNE e T T ek

aqte] Y-S PAAA YSTETFEE mAS st o zu2FRYY 2 RAM
amide 7} orelsl =9 gl A Ase] = yigeo] wobxAl Hrt

N. %% S

L A d x| ofulFETH A #z5 diaminoaluminum hydride 81 BMPA, D
MA 7 DPA7} ¢a&4A4S Fush 23 Zo WBRE FEZAMR off 8 25 o
)

g gdsEz A #2584 FPA7E AL S 4 gtk ol FHE2EA®M o
suzeey Sds =g ARske E Sl F2 aelzte RAg AAbste 2ol

= BMPA, DMAY DPA: ¢ =+ gxolnl Foll A FEH diaminoaluminum
hydride 2ot o F2 A ggAzte Ae debs Rolef
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