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Keiichi Tto : Reduction with Formic Acid. T.  Reduction of
Some N-Containing Heteroaromatic Compounds.

(Shizuoka College of Pharmacy*?)

On heating with triethylammonium formate (5HCO.H.2NEts) in the presence of Raney
nickel catalyst, quinoline, isoquinoline, and acridine were smoothly reduced respectively to
3,4-dihydro-1(2H )-quinolinecarboxaldehyde, 3,4-dihydro-2(1H -isoquinolinecarboxaldehyde; and
9,10-dihydroacridine in excellent yield.

(Received February 23, 1966)
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TasLe I. Formic Acid Reduction® of Some N-Containing Heteroaromatic Compounds

Reaction Yield

Run Substrate time (hr.) Product (%)
. 3,4-dihydro-1(2H )-quinoline
1 Quinoline 23 carboxaldehyde 84
. 3,4-dihydro-2(1 H)-isoquinoline
2 Isoquinoline 25 carboxaldehyde 81
3 Acridine 6 9,10-Dihydroacridine 97
49 " 9 " . 98

@) A mixture of 0.1 mole of the substrate, 86.5g. (1.0 mole as HCO;H) of triethylammonium
formate, and 1g. (as 50% alloy) of Raney-Ni catalyst was stirred and heated at 160~170°
until the evolution of CO; was nearly ceased.

%) In this run, addition of Raney-Ni catalyst was omitted.

*1 g 1%; M. Sekiya, K. Ito: Chem. Pharm. Bull. (Tokyo), 12, 677 (1964).

*2 QOshika, Shizuoka.

1) A.N. Kost, L.G. Yudin: C.A., 50, 8644 (1956).

2) L.G. Yudin, A.N. Kost, Y. A. Berlin, A_E. Shipov. : C.A., 52, 8142 (1958).
3) L.G. Yudin, A.N. Kost, E. K. Zolotarev, A.N. Mirza : C.A., 53, 8134 (1959).

NII-Electronic Library Service



No. 12 ' P : FEEC X BEITRIE 2 #H) . 1167

2 TCHRER, ZhOBERFERILEWH OBOMTLAY L2 BET 5 L ORI kL LT #RTES
boLEbhb. ¥FBTRAELLTCRFBON V=547 3 VIERES T (MOIEHES 3 KT ¢ v Ak
LS L0 LS.

£ B o #

Triethylammonium formate 80% HCOH %#¥%# L, R PV =F AT IvEBERTLAY VKD %
THRALMZS. COBBEYBRETEBL T HO 2@E L, B AR BEREY 3 i triethylammonium
formate 233 0§%§B’JUC?§B:}’L5 b.p15 95°, nﬁf 1.4280. Cy7H4010N, (5HCOzH-2N(C2H5>3> Anal. Caled. : C,
47.32; H, 9.32; N, 6.48. Found: C, 47.50; H, 9.45; N, 6.55.

FRETREO—#E RUVUEATLMLE3BaAsvEex/ 0y, 41V )y iz 72792 v 0.1
mole L triethylammonium formate 86.5g. (HCO.H & LT 1.0mole), & Lo #ikwe L v 994! L % Raney-Ni
it 50% A& & LT lg) T AK, B LEND 160~170° c MR X 5. REFVAFORB Y ADEE
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3,4-Dihydro-1(2H)-quinolinecarboxaldehyde : b.pys 168~170° IR: vyl 1665cm™ (-CON(), CiH;;ON
Anal. Caled. : C, 74.51; H, 6.88; N, 8.69. Found : C, 74.37; H, 6.63; N, 8.56. 109 HCl =imKk% B+ h
¥ 1,2,3,4~tetrahydroquinoline, b.pjs 119~121°, %18 5. #EEH : AR, m.p. 181~182° (MeOH-ACOEL).
CoHsNCl  Anal. Caled. : C, 63.71; H, 7.13; N, 8.26. Found: C, 63.32; H, 6.97; N, 8.35. ¥z 5 — } :
BRERES Y X4, mp. 141~142° MeOH). Cy;sHi14O/Ny  Anal. Caled. : C, 49.73; H, 3.90; N, 15.47. Found:
C, 49.81; H, 3.83; N, 15.40.

3,4-Dihydro-2(1H)-isoquinolinecarboxaldehyde : b.ps 159~160°. IR : 3¢ 1660 cm™ (~CONY). C;oH;ON
Anal. Calcd.:C, 74.51; H, 6.88; N, 8.69. Found. : C, 74.19; H, 6.89;N, 8.42. 10% HCL —©inK 5 3t
1,2,3,4-tetrahydroisoquinoline, b.pis 106~108°, #785. #HEE : EEHIRE, m.p. 194~195° (MeOH-AcOEL).
CgHi:NCl  Amal. Caled. : C, 63.71; H, 7.13; N, 8.26. Found: C, 64.13; H, 7.19; N, 843. ¢ 75— : &
FHodhRdy, m.p. 196~197° (MeOH). CysH1.0/Ny Anal. Caled. : C, 49.73; H, 3.90; N, 15.47. Found: C,
49.42; H, 4.08; N, 15.15.

9, 10-Dihydroacridine : & ¢4k &, m.p. 168~169° (~Nv ). CisHuN Azal. Caled. : C, 86.16; H,
6.12; N, 7.73. Found : C, 86.37; H, 6.06; N, 7.72.
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