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FRGEO— AD LEITREKED 1=Bd3 2 Pgedh benzaldehyde & dl-alanine O JEI=RT, vV v 2§
e T I BB HEX ¥ % &, benzylamine, 1,2-diphenylethanolamine (dI-{k 2 f&¥H), acetaldehyde,
CO, Z2-Hi > ZPINIEI B2 2 AL 7=. Mo benzaldehyde & dl-alanine OBRIELMLD o7 3 7 B
ERL TS, BONSEBERIIFEROS DTS 0, MERIAT % carbonyl{b&#D 29y, LA o7 3 2 B8
OHIHIZ L VR B2 L D LB LNL0T, SEEED o7 3 7 BACE S RIELH AR, HEEOEL
nOkHEARFRD 1. Ble e-amino-isobutyric acid, e—aminobutyric acid J% tX glycine Z: 2 benzaldehyde
& DORIEIZRTIL, A % 4EKT 58I di-alanine OB&EFET S b, Bl4T % carbonyl {LEBNR o
aminoisobutyric acid @& 7+ I v, e-aminobutyric acid ®¥&I% propionaldehyde 3k xiE L5
F{afgdtz. LB, ME glycine DBED ZiL, D o7 s VEEERA D, RENBCBBTS Y, o7
Xh % formaldehyde D4R SEH L 1870 02y, HoHELEMRT 241 < Curtius,® Erlenmeyer jun.® &g
DFGE-HLCTEIVRREDOHER - E2 bRD. SNEORERNS, MONEL o7 3 7 BO—BKETSES
EEXES. B LIHD cHEBLALEY, 73 78 (BHEY) o 7 3 2 g ifkoss ij’ﬁ#ﬂiﬂ@;ﬂ), i
WMOBEIIHKIERERIE L U CGRIHLHIFE LS 252 5. KBEDOEBREEY—HNTRTE (1) XT
EbhIhs.

R’ R/ .
<;>~QKHR—%—&DH—9<;>~?LﬁH~<;>+<;>~GQNEﬁR~é=O+C%~(U
NH, OH NH, (R, R’ 13 H 2t alkyl %)

S ED—KI T % % benzaldehyde & glycine R HEI=EE\ Tl < Curtius® Rt Erlenmeyer jun®
DRI 5B ME & Do E COy o3gh4d 295 L benzylamine DK T 2HITBHIDTE 0%
1,2-diphenylethanolamine ¥H=iE\CTIREiE L T /o~ AL, Erlenmeyer jun. |1 benzaldehyde &
glycine OKEDOHRE##4%21 , formaldehyde TN FH LR L TEY, ShA2BHLELS WO, &0
t: formaldehyde 23IERAT, @b THOIEBRIhDTE % 5 E3BHL . Erlenmeyer jun. o
A R EOBREOBIILEE S 5 4 DT 5 Dhent, SEEERZORE L IKHEGI I, HoORE IR
WEEL A2 U0 T, HofizhUiihicn &% 2 5. Curtius® ST RwNIc A E S S L 72 o BORERERS 1=
B CIREEL 2% T /oL . Erienmeyer jun.® jx Curtius & oA EF L €, ARMERX 130° Tirb¥EC
Wb . HOBOKERE - ROBRICHRP L.

CH,—N—CH—C,H,

CH,—NH,
| + CH,LCHO —> é + HyO-vvovnen (1r)
COOH OOH

(A)

1) A : Ak 71, 648 (1951). 1950 4¢ 11 H 18 H, HARMEBELHIL R,

2) ¥R, HEA : Hib 64, 608 (1943); C. A. 41, 3774 (1947).

3) Th. Curtius, G. Lederer. Ber.19, 2462 (1886). 4) Emil Erlenmeyer jun.: Ann. 307, 113(1899).
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CH,—N—=CH.CiH; (a)
5 CHyN—CH--CH,

1
COOH -CO, |
(A)
Lo !
CH=N—CH,—CsH; -—C—) CH,=N—CH,—C;H; —> ChH5~CH2—NH2+I{CHO ------ (1)
¢ 00
O0H

HeRECELC %7 (0) Rick b 7 3 7 B0 benzal-FHiEfk (A) 2ififks LT, Riczhas (3)
it (b) O BB CRERKERZBL () Xoind benzylamine (X formaldehyde %45 % & %2
. HO®EE () =73 Hhi benzal-methylamine 2 Hans Zaunshirm® oF¥ETHEEL, Sh 2 130° iz
1 B L7257, benzylamine %485/ 530k DG, (a) OREREEELT (b) ORBCRENTHhIL D E
B L. RZIICEHEDOERM PO e-amino-isobutyric acid o7 3 7 BB & FEIZIE L C benzylam-
ine, 1,2-diphenylethanolamine, J7X acetone ZE%-Hi % 2HZWH LN TS . OB DOKERELZ LHlD
S L BTS2 E, () RISRShehBk (A) 3% (B) @ CH, '
MRE NS RFT (B) izl () Ko () ORBEOHH 2% 2 c:Ha__cLNZCH_cSHs..-.(B)
% & (B) @ -COOH #izxFL o fifics 5 C-atom Hiz(3#E)L 15~ |
& H-atom (3 fefeet, 85 TomEAOBIITEL 5 hn. Wb COOH
Erlenmeyer jun. o3%Ic X % RIERHORWO R CIRRKIER R LIBNE 2 o % . BRI T 2o
RIEH & HizFER ©ER TS

£ ® o

AEE T Lk dl-alanine,®?D dl-z—aminoisobutyric acid®® ix Strecker o—g& K> TAE L,
glycine!® 8 dl-a-aminobutyric acid!® & e-~w # > J5IFM & NH,OH % HwcaKk L. 1 benzal-
dehyde &t dl-alanine o KEEICHE TS 1 UCEECREERE L 7= 2%, RIECRNBRRAHEL 7= o THAEE > 30
7. Ko TR REES BT 3.

(1) Benzaldehyde & di-alanine ®RIn dl-alanine 6 g, benzaldehyde 20 cc IRE LBIKBHE2H
LT 150~160° /= 3 il mBRKME S w3 . RIER AT 23 COy # =t 1 A IC acetaldehyde % FEH]
33 AR . RKEERIc 7 v =2 —n 30 cc kvt 10%HCL 100 cc 2z kil L 2dRE L o> 1 Befingks
3. RICEGRIESWERERAPCHST. 71 =2 — 2 KRR Eo benzaldehyde % [ U xRN 2 5 LR
WY — R R A M TER T A VRIS 5. Mok RS RO M ET 5. 1 HREBEE S
BHL=—>rcpkisd3 & mp 110~140° o3k 1.6 g =13, BRxmkP etz =~ oML, i
ARREEMB 2Nz THBRE = -2 2WET 5 L, WRREERS. ShEERERL bpy 72~75° HEECRE T
3¥oEHED 5. B LTHx benzylamine X3k A EHET 2.5 8 215, HEMIBEEZ 3 & mp 248~251° »
3 o % Hlz ,benzenesulfonyl-ZF#fkix mp 86~88°. ik iz mp 110~140° o iEFE4 13 & [MEic benzalde-
hyde % i\~ benzal B8k 2B T HBEEZTTS . UToBEIE—~TH 3 2 LRI 3. Milo dl-1,2-isodi-
phenylethanolamine 0.5 g, dl-1, 2-diphenylethanolamine 0.6 g #75. 7o = —~ a2 b FEE5 LEGHIE, mp
129~130°, 3%z mp 163~164° o3 » 28z #.

(2) Benzaldehyde & dl-z-aminoiscbutyric acid oK (4) 120~125° TRIX T 2BE d/-o-ami-
noisobutyric acid 6.5 g, benzaldehyde 20 cc % & Lile - 120~125° < 4 BREIMBRIE X @ 5. KHEh
FekF 5 COy & =thss BT & FAfEIC LT mp 126° » 2,4-dinitrophenylhydrazone % 43@k L15%. MHo#s5h
%4 % LT acetone 2,4-dinitrophenylhydrazone LjBEELAISE TR E 3. KERK x 8 2 —n 30cc
Je Uk 1025 HCL 100 cc %z T/ R 2 BRIEB L, RIOKEREWME21Tv, BMT(1) 2 EKEAE LT 1,2-
diphenylethanolamine o dl-fkig&% (mp 106~130°) 2.2 g % x benzylamine 0.7 g %15. #%H0ER
51z mp 248~250°. 1,2-diphenylethanolamine JE&¥E iR & FE benzal -FFEtk 2 R CoHREEIL L 2.
1+ 1% 5 fu benzal-d/-1,2-isodiphenylethanolamine & mp 132~133°, dl-1,2-diphenylethanolamine ix
mp 161~163°. zh&Eoilkhx (1) CHEMIE T3/ & BRIL CRlSB T £2R ¥ §°. mp 132~133° » ben-
zal-Zfsfk CyHiON (benzal-dl-1,2-isodiphenylethanolamine) F+4iffi C 83.68.H 6.36, N 4.65, S=Exfi

5) Hans Zaunshirm: Ann. 245, 279 (1888). 6) Zelinsky, Stadnikoff : Ber. 41, 2061 (1908).
7) #ap «Org. Synth.” &HB 1. 22 1. 8) Zelinsky, Stadnikoff: Ber. 39, 1726 (1906).
9) G. Hellsing: Ber. 37, 1921 (1904). 10) #pER <Org. Synth.” 4 I. 320 K.

11) E. Fischer, Mouneyrat: Ber. 33, 2388 (1900).
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C 83.59, H 6.43, N 4.63. mp 161~163° » g C,;H,;;ON (dl-1,2-diphenylethanolamine) gj&ifg C
78.82, H 7.09, N 6.57, 5zEfif C 78.32, H 7.15, N 6.57. mp 126° o 2,4-dinitrophenylhydrazone C,
H,ON; (acetone 2,4-dinitrophenylhydrazone) #t%ifii C 45.35, H 4.23, N 23.53, 5:Eaf C 45.28, H
4.46, N 23.53. mp 248~250° oiffigmEs C;HoNCl (benzylamine i#ftiE) sF%ifi C 58.52, H 7.02,
N 9.76, Cl 24.70, 3zExf C 58.77, H 6.54, N 9.68, Cl 24.12. )

() 150~160° TRIEX®%#BA dl-a—aminoisobutyric acid 6.5 g, benzaldehyde 20 cc % jB4 L %
I 2 BEHMBRKIES 2 5. RIERICSAET 3 CO, ¥ A2 BAICAR LA PS5 » 7 2BBI 3T LY, 7+ b
¥ 0.7¢cc 2. TREBNTEBRT & b THIERME LB E X, FiFEE 2,4-dinitrophenylhydrazone
L THERRL . REEHRIZ (£) AR LT, 1,2-diphenylethanolamine o dl-fRiE4& (mp 114~
139°) 0.5 g, benzylamine 2.0 g %45

(3) Benzaldehyde & d/-a-aminebutyric acid © R dl-e—aminobutyric acid 6.5 g, benzaldehyde
20 cc % 155~160° i< 2 BRI MBRHE X w3 . RIEWMRET S COy =22k R LR kB LMBs ©3. o
i1z Fehling i %385t L, 2,4-dinitrophenylhydrazone J&iic X U R EBIEIE LS. SR E 7L 2 105
FHidh 1. mp 152~153°. ko Bi&ix propionaldehyde-2,4-dinitrophenylhydrazone jc#i23 5. KHEEH %
(1) x A e L, 1,2-diphenylethanolamine o dl-fkii4# (mp 119~150°) 2.0 g K¢ benzyl-
amine 1.5 g 2. %K1 L iV © alanine o4 = [kic benzaldehyde & 41, benzal-di-1,2-isodi-
phenylethanolamine o ghk# (mp 122~125°) 2.0 g 215, 7 - = — -2 b FifE S L mp 132~133°. = fuiz 1)
T 2 RA—FHEMAE KU Erlenmeyer jun.t® icx VA ERB LB LCHEBRTER . coRFbEks b5
b fL7=dl-1,2-isodiphenylethanolamine /& mp 127.5~128° ‘c4 o5 #-. Sk benzal-dl-1,2-isodiphenyletha-
nolamine %A L 2=E#K o> 5455 1L’z dI-1,2-diphenylethanolamine iz mp 162~163°. % benzylamine #»
LI X Y 3% benzenesulfonyl #f#ifk iz mp 86~87°. mp 152~153° » 2,4-dinitrophenylhydrazone
CgH;0O4N; (propionaldehyde-2,4-dinitrophenylhydrazone) #i4ifa C 45.35, H 4.23, N 23.53, S ERfE
C 45.08, H 4.23, N 23.26. mp 132~133° o benzal-#f#ifk CyH;ON (benzal-dl-1,2-isodiphenyletha-
nolamine) FH5iff C 83.68, H 6.36, N 4.65, Jzihfir C 83.29, H 6.10, N 4.71. mp 162~163° ol
CuHysON  (dl-1,2-diphenylethanolamine) #4ifi C 78.82, H 7.09, N 6.57, Jzrafii C 78.57, H 7.08,
N 6.80. mp 86~87° o benzenesulfonyl-s5&ifk C;H,;0,NS (benzenesulfonyl-benzylamine) #4iff N
5.66, g N 5.57.

(4) Benzaldehyde & glycine @R glycine 7.5 g, benzaldehyde 25 cc % B4 Lilia - 120~130° 1c
26 BRIMERHE T @ 3 .glycine oBA I hic KIEZGE ¢ 26 BEFIMEVE I SR8 (1.4 2) oRKHE glycine
B L. XREPIREAET S COy 2 iz P4 s n formaldehyde % M3 3 ZEAHAR 25D 7= .
MBFET e, x 27— 40 cc 2MZRRIEM M L, ik 109 HCl 2z <, EEPEE L, B E 2
B S5 . BETORBRBEREITv, 2 27— R benzaldehyde %9335 . BRI IC S PR SRR
EMZT B VPR T RSN B REEEN L= —~> ookl 5. B¢ L T 1,2-diphenylethanolamine
o d-f2HEEoRAY (mp 109~132°) 0.5 ¢ 215, RIBCERELEMEEEEL =R 25 ) Pholligix
= — 7 U CH Ul I 2 ORI B TRt = — 5 o 2 R LT, Mk £15. < fuc 102 HCl 2@
Pee UCiPhse AR IREE L, LR benzylamine 51 1.0 g 2. Y 1= ~ 12 bF#EALE L o1, mp
246~249°. X mp 109~132° oiFFHIRA WL & A LT benzal-HE k& T 2 Mo d-thicsys di-
1,2-diphenyl-ethanolamine (mp 160~162°) X% rx dI-1,2-isodiphenylethanolamine (mp 127~125°) %*15.
mp 160~162° oFH: C,H,;ON (dl-1,2-diphenylethanolamine) =t%ifg C 78.82, H 7.09, N 6.57, g
ffi C 78.72, H 7.29, N 6.49. mp 127~129° o 53 C,H,;ON (dI-1,2-isodiphenylethanolamine) %4
C 78.82, H 7.09, N 6.57, Epfii C 78.36, H 7.29, N 6.56.mp 246~249° o HiEmeis C;HoNCI (ben-
zylamine-151%15) s-4ifE C 58.52, H 7.02, N 9.76, Jzgpfi C 58.42, H 7.01, N 9.84.

Y ICEi 2, MEREG D R RIE AR BEMEIRIE U KRR o 3 250w b vk HARMLE T8RS
RSB AR R TRERERE BRFTIRCE#R T3 . H A bk T2k &kt i

Summary

It has béen found that thenew reaction that took place as a result of reacting benz-
aldehyde and d/-alanine was a common reaction among the allied aliphatic «—amino
acids. The basic substances obtained by reacting benzaldehyde with d/-a-aminoiso-
butyric acid, d/-a-aminobutyric acid and glycine, respectively, were found to be benzyl-
amine and two kinds of d/-compounds of 1,2-diphenylethanolamine. The carbonyl

12) Erlenmeyer jun.: Ann. 284, 36 (1905); ibid. 307, 85, 134 (1899); -ibid. 337, 222 (1904).
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compounds obtained as their by-product, were found to be acetone and propionaldehyde
in the first two cases, but the third was not the formaldehyde expected. From the
considertions of the present and the previous experiments on d/-alanine, it seems that
these reactions follow the general reaction as represented by equation (I).

(Received October 2, 1950)
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Eiichi Takagi : Studies on Reactions between Aromatic Aldehydes and
a-Amino Acids. III. A New Reaction giving Alkamines and
1,2-Diphenylethanolamine Series. (2).

(Research Laboratory, Nipporn—Kaset Chemical Industries, Lid.)

1D RUEE 2D WTH~REY benzaldehyde &EH—iR7 3 2 HEHTIMRYIED o7 3V BEE ORIE
GiL, TRORERIE & Bir TR EORBAELH O . KO TS EITEIS aldehyde 23 % T, anisaldehyde,
piperonal % H—R7 3 7 Hr BT BIEME o7 3 B & ORIER R 105 2k b OB A gD
WB2HEEHD. LHLE ZiciEak aldehyde FoH A% benzaldehyde 2R LS AIZLL, —RICKIE
EEmMOS IR SOk . BORZORMETILRIFEE: 1,2-diphenylethanolamine RD 7 1 % I v HHIT dl-
th 2 FER A UTW3 LB bR BSMhoRed d-the LEEL 238 LE b0k, SHEEMHLIK
MEDMH AL, (1) anisaldehyde & dl-alanine, (2) piperonal & dl-alanine, (3) piperonal & dl-amino-
isobutyric asid ZT% 5. FOHE (1) »¥Alx anisylamine, dl-1,2-di-(p-methoxyphenyl)-ethanol-
amine®®, acetaldehyde, CO,, (2) AT piperonylamine, dl-1,2-di-(3,4-methylenedioxyphenyl)-
ethanolamine®®, acetaldehyde, CO,, (3) @%ém piperonylamine, d/-1,2-di-(3,4-methylenedioxyphe-
nyl)-ethanolamine®®, acetone, COy, %2 x Bl ZMAHB LY. B ARBEIIRO—BRTRLES.

Rl

] o .
Ar-CHO-+R—C—COOH —» Ar—CH—CH—Ar + Ar—-CH,—NH, - >C=O + CO,
AR R

I |
NH, . OH NH,

G Ar (3 ColHys CH2<O @ s p-CHyO-CeHs- %L, R ROF R/ 4z H % alkyl $25m3.)

RITEZH T S 7 2 HTD o-7 3 % aldehyde & i 2856&, infil7r 2% BaIR 5%, (4) benz-
aldehyde & di-dimethylalanine, (5) benzaldehyde & di-a—dimethylaminoisobutyric acid HDHEG¥'T
HAThic. + OFEE (4)0EA 1% benzaldehyde & dl-dimethylalanine ZEEMEL, X (5) DOHEIX
benzaldehyde, dl-e—aminoisobutyric acid OB (X pyridine ZREMEL 7223, ML DBEIZ L CO,
HADIELESZHIITMR 0Ol KOTE=HT I 7B ETD o7 3 7 BIHLOE—HR OE=R T 3
TS o7 I JBROWE LR, BEBEEREI W 0 LB L bhD. XEEHD benzaldehyde
& dl-alanine @R JETIT pyridine OFEfE FICKER & ¥ % & di-y-norephedrine 21851 5223, Fl,
S FRIC L b EE IR TW52% EBHIIOBSITHCHBER LR, FACHELEDTLW 33
Wt DIEE1l, 2, 3HETEEOELEREEOME L LTEEET A 7 e P8 o7 s VEBoKE

1) ¥k : A3k 71, 648 (1951). 2) A, L I : . ARGE 71, 652 (1951).
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