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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).
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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.
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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
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(1) Anisaldehyde & d/-Alanine @R di-alanine 9.4 g, anisaldehyde 37 cc 2iR4& Lihg < 140~
150° o 2 BB E Y w3 . RKHER IcHn 523 COy H =tk U acetaldehyde % 2,4-dinitrophenylhydra-
zone (mp 164~165°) & ULTIEH LA A, MR TH, B—BRRMEo di-alanine (4.38) »EH Lo,
THhEEML 40 cc o 2 —THHET 3. KB E x % 7 — APt &AL 10%HCl 2-nz <k e L,
Bt LichE < IRE L oo 1Hpflin#3 5 . anisaldehyde % i/ L =354 KHEEEKMx benzaldehyde o34
XU ARRECRICHEZ b OT, LREE»H X X7 — L 2WRETHEL, FERE R0 L cBaihkh e
BELEa. REEKRRE= -7 L LRV KF 25T 3. AFCET 3SR = —5 1 2IECRE LS
Lo DRGEF IR B MZ BT vn VPRIC 5 3. B R 3 BRI LT 2o b B AR EE 2 5
M. ZneER L =~7 2+ CikilkL, K (mp 95~113°) 0.75 g %% MM MIRY & 361C = — > gl
AT, T 2 MAORFE B CHBRE = — 5 L 2BBLTMIRD 215, o 2 EREE L bps 96~97° <A
E#kE7r anisylamine 9 1.25 g %1%. %o benzenesulfonyl-g#fk iz mp 107~108°. Zkic mp 95~113°
OfEEHEME =~ L L B L, NEYEBEREN T 5. =~ ARERI T 2 — o B RERYE L mp
134~136° o gbjikdih. AtEHE J. Read, I. G. M. Campbell® & ko ak Lx mp 135~136° 2%~ %92
BRI UCTESE T 28 3 9. mp 107~108° » benzenesulfonyl-g58ifk C;;H;;0,.NS (benzenesulfonyl-ani-
sylamine) #-%ifii C 60.67, H 5.45, N 5.06, 9zfafi C 60.45, M 5.39, N 5.06. mp 134~136° 2% 8-
CisH1gOsN (dl-1,2-di- (p-methoxyphenyl) -ethanolamine) g} %ifi C 70.31, H 7.01,N 5.1, 3=Epfi C 70.53,
H 7.29, N 5.43. mp 164~165° o 2,4-dinitrophenylhydrazone CgHgO,N, (acetaldehyde 2,4-dinitro-
phenylhydrazone) FH4ifii C 42.84, H 3.59, N 25.00, “2gpf C 42.79, H 3.41, N 24.81.

(2) Piperonal & d/-Alanine ®KJ% dl-alanine 6 g, piperonal 20 g #i24& L, M- 150~160° 11
BRI E x w5  RIEDBR A3 5 COy o = Bhillkit 1 Fehling 7% % 85 L, acetaldehyde off s 2,4-
dinitrophenylhydrazone (mp 164~166°) & U CiEHi UiS7%. KHER%, SRKHED dl-alanine (1.5 g) %5
RLEoTEBLY va — TRk L 2. IB#E L 7 v = — kil # 4w, conc. HCI 20 cc ko M
LTz ke b LERHIINES 3 . ReCRERAEWEITO 712 — 12 BFE L, —Fo piperonal WM+ 3 i
BEBL®3. LURHEBRI2GERE= -5 LRY, FEMEo piperonal %333 . KB & B PEEERRK
TETAS VPECT 5. CoBBMEMRT LB AR AoH 2R 3 RBBAMIRY £ 5L, Tra—a
IR L, TEPERAPER IR L Ciis 33 & M EIEFFE R 2 3 5. B =7 10 b L mp 159~160°,
Bro~y Y —nsbfeih L mp 162°, k. Bkl 2 5hi L =B aolE = — 5 LIl 21,
ARBIMB TR~ o = —> 1 2WRL, W HCl 72205 3 + HRARBRKROMELRS =, =~
EHMBREL, SROTFE Py A3 EMOEOKMEAEUTHRS . HAEEBEL, L3 —LREFE oD
AL BFRGT 5 8% MMOLIR o M tafh i (mp 228~230°) %455 7=, mp 164~166° o 2,4-dinitro-
phenylhydrazone CgHgO,N, (acetaldehyde-2,4-dinitrophenylhydrazone) &t&ifii C 42.84, H 3.59, N
25.00, Jzafi C 42.77,H 3.59, N 25.12. mp 162° oo sobifti CisHiON  (dl-1,2-di-(3,4-methyle-
nedioxyphenyl)—ethanolamine g}%ifi C 63.78, H 5.02, N 4.65, “zEpf C 63.63, H 5.11, N 4.49. mp
228~230° o iEHIERE CsH,0OsNCl  (piperonylamine #/kts) =h4if C 51.19, H 5.37, N 7.47, Cl 18.
90, gzEpf C 51.24, H 5.45, N -7.43, CI 19.03.

(3) Piperonal & dl-e-Aminoisobutyric acid @& dl-e-aminoisobutyric acid 8 g, piperonal 20 g
RULA LI 1 160~170° o 1 BER 20 SpimiKpE S w5 . KMEDTE T35 COy b 7+ ko &, 2,4
dinitrophenylhydrazone (mp 126°) & UCHEM L&, KMl IC 71 = —n 20 cc K 1025 HCI 30 cc %
Mz, AR R TRERMES 5. DT olRfrx (2) ofs & B L oRsuggEs (mp 156~159°) 2.2 g
Ef. W=7 A RO Y — s BESES L mp 161~162°, dmfaghiki 1.8g. (2)FfE=— = vy Wik s
IR MLRIEILIEREE (mp 225~227°) 0.2g 27 a2 — L RINT7 + b > o BATEI > & TS5 Lt (8 kbR
%4535 mp 229~230°2#5 5 %1%. mp.126° » 2,4-dinitrophenylhydrazone CyH;,O,N, (acetone 2,4-dinit-
rophenylhydrazone) %44 C 45.35, H 4.23, N 23.53, FEpfE C 45.21, H 3.96, N 23.54. mp 161~
162° o #FH CigHy;0,N (@l-1,2-di~(3,4-methylenedioxyphenyl)—ethanolamine) #%ifg C 63.78, H 5.02
N 4.65, FzEpfi C 63.92, H 5.06, N 4.90. mp 229~230° o LI CgH;;O,NCl (piperonylamine 1§
FgtE) wHfE C 51.19, H 5.37, N 7.47, CI 18.90, 5=Eaf C 51.10, H 5.52, N 7.42, CI 19.10.

(4) Benzaldehyde & dl-Dimethylalanine ®KIS ARFEME 23 » 3 =0 o dl-dimethylalanine o &%t
R. E. Bowman, H. H. Stroud® oJic X v, dl-alanine /<> 34~ ¥ > %Iz Pd-gefii-cEmEe LT
47 mp 184~185° @ ¢ » £{fiJij L 7. dl-dimethylalanine 3 g, benzaldehyde 30 cc %iRE& L, BikoHoe
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OEIHTT A E =1y b EBHEFF LT, 150~160° HEECmMBAL 2. SWEES LA 2k, di-dimethylalanine
i* benzaldehyde Hs/ciftfig Uimas, TERMERET, ALY COy ' A0RAERBD 3 A BE LD =, 2 B
mEEL, FACar vy FORACIRA EBRErO o e dikL, KL U4 d-dimethylalanine
Rt B s WH 2HUHH LTk,

(5) Benzaldehyde & d/-a-Dimethylaminoisobutyric acid KR FEBICHifH L dl-a-dimethyl-
aminoisobutyric acid ##iiz H. T. Clarke, H. B. Gillespie, S. Z. Weisshaus® « Jjic,dl-e—amino-
isobutyric acid 2P L LT, MR Wz A1~V > 2ME, MALTEELTE =L o 25> b EHEm LA
mp 260~262° (decomp) o #&5ih%E@f L. dl-a-dimethylaminoisobutyric acid #5415 5 g, benzaldehy-
de 15 ce, v ¥ v 50 cc #RA L, WMET 160° HEIC 1EEMIMEB L 225, Woll, KM cliEs Lxra e
2r .y FORBEABAEMER T, BRBRIEZBD BRI LD 2.

(6) Benzaldehyde & d/-Alanine OXKIG (pyridine #{EH3 5388) dl-alanine 8.9 g, benzaldehyde
27.4 g, %t pyridine 82 cc E{REA L, 130~140° KEr 2RI MBAKIE s w3 . RIECEHRAET 3 CO, =
Piliskit acetaldehyde o R 4E %74 L, Fehlingidik #85T L, Ho 2,4-dinitrophenylhydrazone (mp 165
~166°) 28z 2. KOTHREL RO T3 LFZ b0 THO SIKRE L TR 217> %, KHER 80
cc oskeinz pyridine Roft( 72538, KRERENETTv, Zic conc. HCI 30 cc #yk< 100 cc il L
Tz, FUSKERIER 2170, benzaldehyde %MpFili. ZoWA: UABIERM 2RI L, HPhEAmEE,
0T PEHERIK AWML OoMABMr A h VT 3. £ U AEMEZEBL= -1 Cltis33. &b hri
REHRERE 2.8 2. R EBECEZ 7w o R T = — a5 BEESH L mp 212~216°. zo—% &
Y APPSR 2 A L U iR 2 L, 7 e =~ % b FRES R L mp 161~163°. AREHIIAE 2 Hio
benzaldehyde & dl-alanine & o HETIE:E = di-1, 2-diphenylethanolamine & jEfl L CRlEE T 25 &
T SBRBEAREE R EBLAER Y v » Y PhoMliE, = —5 o THIH U Sk B o g — o = — 5 1 %
WL, @i HCl = 2fF 5. 4 U nHLERESSHEL, 7+ b o BiRoWs & MlkEe %5 & IoHEL
. BIEOHBEE M mp 125~170° TH O ER T & b KT L2 —uds B EES L mp 180~186°. A
HOorE, ZhU oM 0 k. RigE oMK mp 210~243°, 7 ko RUAED 7o 3~
Ak bR LT mp 248 ~250°, fefadhiy. mp 165 ~166° o 2,4-dinitrophenylhydrazone CgHgO,N,
(acetaldehyde 2,4¥dinitrophenylhydrazone) Faiqe C 42.84, H 3.59, N 25.00, szEpfi C 42.72, H
3.32, N 24.87. mp 161~163° o CH;;0ON (dl-1,2-diphenylethanolamine) F-%iff C 78.82, H 7.09,
N 6.57, 52 C 78.65, H 7.32, N 6.42. mp 180~186°* o #5tifEstE CyH,,ONCI (norephedrine
BRig) #Hsifa C 57.58, H 7.52, N 7.47, 9zEpfi C 57.62, H 7.78, N 7.35. mp 248~250° o igJiiEpmeis
C;Hy(NCl (benzylamine i5fet) =it C 58.52, H 7.02, N 9.76, “Eaf C 58.27, H 7.27, N 9.80.

e Y IC B MBIHREE & 150 7= HUR LSRR B B BRI R 0 K 2 7P b L 7= AARER T34
TEPME T RSERERACRERER RRTFTIRCE#RT 5. H AL 1% T3 & RLAF9E BT

Summary

The new reaction previously found®® was tested with (i) anisaldehyde and d/-alanine;
(ii) piperonal and d/-alanine, and (iii) piperonal and d/-a-aminoisobutyric acid, and in
these cases, also, the new reactions were found to take place. A reaction of aliphatic
a-amino acids possessing a tertiary amino group, such as d/-dimethylalanine and d/-a—
dimethylaminoisobutyric acid, with benzaldehyde was tried but decarboxylation failed to
take place in these cases. It has been known that.the reaction of benzaldehyde and
dl-alanine in the presence of pyridine yields d/-¢-norephedrine® but, in this case too,
the new reaction was found to have taken place. Summarizing the results obtained in
the past three reports, it can be said that the reaction between aromatic aldehydes and
aliphatic a—amino acids proceed in three different ways according to the kind of the
amino group present: (i) The new reaction occurs with primary amino group; (ii)
Akabori reaction chiefly takes place with secondary amino group; and (iii) no reaction
occurs in the case of tertiary amino group. (Received October 2, 1950)
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* ko fh & ik nor-ephedrine o 2 o di-thoEfIEIRSY BRI 3.



