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Eiichi Takagi: Studies on Reactions between Aromatic Aldehydes
and a-Amino Acids. IV.

(Research Zabomz‘ory, Nippon-Kasei Chemical Industries, Lid.)
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SR DORIETIE, [FRT2 7 I 7BO7 3 78O L b FRERR: 5800~ . T.ZNZEDORHET
SeREEME T 3 o BT 2GR ERTL L, T o ENE]L MD%ALR%EE#@?@T WERT I 7 RD
R REE TR RS I B a5 2 B X bR S, fED TRIEERY IS EREAR R S h It g
TEWEE L BRD. RICT I 2 2 ROBAIIMEKIERE T 2% REBOBDIELIL D 7 I 7 BROTHE
GEEE T AR OZM BB S L FRINLOT, ETE57 A I vEBRITeIRTES 5 LEBXD
n5. RUFERKEOSSIIFRIEDE&IE EBMET/\ T, benzaldehyde & I-(+)-N-methylalanine o
REEI-BE S IoRE LS Uie. 208, TRLACHE D HHEEERLE S IUTHERR 0k, & ORIEICHER
L#- I-(+)-N-methylalanine &% E. Fischerd o @EIc#E U TRRN RIS TR TITOk.
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N p-toluenesulfonyl-
H N—CH .
| I-(+)-N-methylalanine ’ I-(+)-N-methylalanine
CH; SO,—CgH,—CHj

2. RSEHECRS 228 $2HY Gt~ b Erlenmeyer jun.® |% benzaldehyde & glycine o iz
BEu CIRIEREE - H22 L T\ 525 EEDHR Sk benzaldehyde & di-e-aminoisobutyric acid D¥E IZIT,
Erlenmeyer jun. DS TIRRARE TS Dl . LLEES Erlenmeyer jun. pv8Z LRI RKIEDLE 1 B
BECIEERT LT L KAt a7 § 7 BREREA LT benzal FHEfkE 7e B BB LI U L2 LD 2 I 2R
DRETITRRH TIRRETSD b L, iz o Na R ic =27 123 BHTWEDLTES. FET
B 1T D VRIS ES S 2T 5 00 BER L Ttz % L CRiiAL® dl-e-aminoisobutyric acid D&%
St —BOBEIH LKz T 5 prototropy THELIZHUITo2HIITE . ) FRIERE & T SUHE & FIER
o= D% HCRPF2INTY, HOMKIEDME Y MO TEEMCHRPTE 28Ok
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1) FK¥E, BE%5 : Hib 64, 608 (1943). . 2) Bk Ak 71, 655 (1951).
3) E. Fischer, W. Lipschitz: -Ber. 48, 360 (1915). 4) @A, I, =K+ A& 71, 652 (1951).
5) Erlenmeyer jun.: Ann. 307, 113 (1899).
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HIHT I 7 ERETS o7 I 7B X0 BR CHNELRT T2 &, KRkl TRsEe

carbonylrm/*%@iﬁ*z&b\‘? I VHOEREHRIALES. BofHo (A) RO (B) 233UBREICES & T3
ok b FIEOR T —EHBIZHRH LSS . RKICRECEM &2 bhl glycine &%, iz (A) X

@7&)%)@ Iz (A XvE 2 bh (A) KXo alkyl-2:0R/ b iz H-EF-omiET 53505 Curtius 59 off Rofn
¥ methylamine ®4:% % % 2 18 5. AL benzaldehyde & glycine (DE{HE‘C benzylamine %, 1,2-diph-
enylethanolamine 338 54 5=y 5§ formaldehyde 3@ X ooy, Kifg4Ekiz formaldehyde 23152
hite®dTES 4§ &35 Erlenmeyer jun.D o2 23 @OAILHA.
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FIAIEDE AT (1) ONESESEEA 0, o (C) ik (1) o (A) oEa&o IS HRTE O #uw
EEZ BB, O TRIER EROFRK o < #ETTL T ephedrine ;8o alkamine {225 B2 b s.

(») N-dialkyl-B17 3 JEARE LEVWEHICHENT £ 38D Tili~7# k= benzaldehyde & d/-dime-
thylalanine B%i%. dl-e—dimethylaminoisobutyric acid |IRSEERIELBI Dk, Sh&E0EE, KIED
oI RECS 1 BEFSICRTRIEEDMS aldehyde & s h&o 7 3 7B L © benzal-#5&2%508 b BRFEH» S
HBHAINS.

LSRRGS (f) R (2) OBEIEWCIRIERS X vEbhkBEehiz v ¥y QUi=~-71
22 CTHER & ROk A CIHER A I EIC R BRI TINLTE & Dl S UL SR T8 L Bk
Mgz X b & e Hi25%i07 benzaldehyde & benzal-$&DREECHAET 5 ke LI h 5. benzal-FE&Ix—

6) Curtius, Lederer : Ber. 19, 2462 (1886). 7) Erlenmeyer jun.: Ann. 307, 113 (1899).
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BT IERS & U5 BT b LU S Ic i3k & benzaldehyde =T 500 EHLRGEE (1) KO (») @
HogE, BREROROLTCHEL B rokBlolhEe, BRI ME TSI L hHMETI2HTTF .
XKXETCHRBEIZT I 7RO acyl-FBEAKIIRABIIELR S not, WoBEIR 7 s 8o N-JET4% proton
acceptor & UCOME % acyl-BoOHEDBITHED LA THSENLRIALES . MEEORKEIRTY Y ¥
REDWEE L CORTh < MBI e 285 % b oo RIEDHETFIRES & 7 b HORIERELED &
hs.

3. HERLECRFEBEREOLXICHTZMA  EFHI2L LEEZISHE L DN, #FT o aldehyde & o
73 7 BOMEDE CTEMINC R SR TGN 2R L, KEWOAELHERL . zoR2EL, 2, &
3 RIT/RT. 55 154% benzaldehyde =335 257 3 7 BBORKIEM:, &5 2 #3i% alanine 7% N-methylala-
nine (=333 %5 aldehyde DZEM:, 53 RIXLI RIZE F DM EHTITH W CONER 2R L L D TEHS.
AREATF L Fawzy G. Baddar® oz X 3 &, 6-, m— F X p-nitrobenzaldehyde & alanine, a-ami-
noisobutyric acid % {X e-aminophenylacetic acid & > DI JEMI S 225, Fawzy G. Baddar o3 di-
carbonyl-A{L & & a7 3 7 BEFH & ORIERL, & WS DBSeE oiEl «Strecker degradation®,!0”” DFFZEM
LHFEL T ok HERA R BRI EROER RO Cnw5. SFLKIEROERIIE CZBEL A VB30
TRPCHEIRZHN U CRENZR L.

ik (EHo+HIRKETSHIZRL, —IELLWELRT, ¥ ENIEREORA L 02EDLT)
L F e > s s KHERE | vo5e P T s 7 e
glyciﬂe +*,6,D dimethylalanine —%
. a-dimethylamino
sarcosine + isobutyric acid —*
alanine +*,D phenaceturic acid —%
N-methylalanine +%,1 hippuric acid ~ —*
benzaldehyde | . . . obutyric acid | -+* benzaldehyde p—:ic;i lﬁfniseliggzﬁ};lr;ine %
a—aminobutyric acid +% anthranilic acid —*
cysteine +-% m—aminobenzoic acid —*
aspartic acid -+* p-aminobenzoic acid —*
£ 2 X EPoEBREIKRZFAL)
” . [N-methyl- [ . —methyl-
aldehyde (carbonyl {£4#%y) | alanine | a]lggix}gl ! aldehyde (carbonyl {k&47) f alanine !A;f:ﬁiﬁg
benzaldehyde +%,D +*1 || p-sulfamidobenzaldehyde —*
anisaldehyde + ¥ 4% salicylaldehyde +8)
piperonal +* 4% o-nitrobenzaldehyde +%,63%)
p-ethylsulfobenzaldehyde +* +* m-nitrobenzaldehyde (+)®
cinnamic aldehyde +* +* p-nitrobenzaldehyde (+)®
furfural +* acetophenone —*
5-nitrofurfural +* benzoin + ¥ -k
enanthaldehyde +* +* paraldehyde —8
citral 4%
g 3 £ (EhoRBRFEIXKZAL)
O B e
aldehyde amino acid BOME e
o-nitrobenzaldehyde e—aminoisobutyric acid i (+)®

8) Fawzy G. Baddar: J. Chem. Soc. 1949, Suppl. Issue No. 1, 163~167.

9) Strecker:

Ann. 123, 363 (1862).
10) A. Schoénberg, R. Maubasher, A. Mostafa :

J. Chem. Soc. 1948, 176~182.
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m-nitrobenzaldehyde a—aminoisobutyric acid (+)®
p-nitrobenzaldehyde e—aminobutyric acid (+)®
o-nitrobenzaldehyde a—aminophenylacetic acid {(+)®
m-nitrobenzaldehyde a—aminophenylacetic acid (+)®
p-nitrobenzaldehyde e—aminophenylacetic acid (+)®
anisaldehyde sarcosine ) +B

piperénal . " sarcosine ‘ 4D

L E2ENLRT, TSN ORBEROPCRHICERIADIE L RTEANTL (1) o7 3 7 BO
acyl-FFEARIE L 7o\ 88, (2) HFEBIC T 3 2 BRERLCO 288 EL 238, 552 Jicptys Tk
(1) cinnamic aldehyde @ 1% benzaldehyde ¢ ‘‘vinylogous series’” I JE T %53, (2) enanthalde-
hyde oinSERKR 7 1+ 7 & FH KMELE 23, (3) benzoin 2INMET 2, HTH VG 3IHPuINE 1 RO
2 RPN OBEBEHRFIE F T 0.

# 0 IZEE S R T IR O f B TLIEAY, B HUERER R ORISR0 SR =T & ik HAERE
I%ﬁ%iiééﬁtﬂﬂf%ﬁﬁﬁ%% RHERCIE OV I ARBIZRZE 2T M 0 IR, IS © - KESSERRT B iz g
5.

£ B o B

p-Toluenesulfonyl-d/-alanine @ brucine |c & %% 5 %] d/-alanine % 7 Schotten-Baumnn K
#37= p-toluenesulfonyl-d/-alanine (mp 137~138°) 2.5 g & brucine 2.4 g * % 1In-NaOH 5cc }w
109/7 Az = 35 CCITIMBERY © T 2 BSEB B M ENMT 3. RSz oM eWElER L
10% 71 = — 2 [IEEEHT 5. & 2.5 g (mp 147.5~148.5°)) (#igHHmo 73%). Ekigon¢ NaOH %
i/l LT, brucine offi it & PHk3 3 WasT e 5. #i¢ LTz brucine #Hixsk 50 cc Ik s w 45° i<
78 Lz vz 1n-NaOH 3.7 cc %m,mu\ ks LE 20 454/ U4 brucine 2pd3- 3. 8k 1 n-HCl 3.7
cc Mz BEE T 45~50° ©ik4h 3 3 &, p-toluenesulfonyl-/— (+)—alanme (mp 131~131.5°)1D0.6 4
g 2. (WHEo 84.5%). ZIx%.unk:t [a]‘{,’: —46 41° (Na-5 & LToilps 13.259).

p-Toluenesulfonyl- l-(+)-N-methylalanine @& W% 100 cc o Wy [EEds )2 p-toluenesulfonyl-7-
(+) —alanine 3.8 g, n-NaOH 32 cc, CH;l 4.6 g %R " 65~68° ‘= 20 43 L T%, 68° g 20 408
ffo. RMEHR Kb L>>, 5n-HCl THEEPEE L, T3 (Kﬁéﬂhr{k‘wﬁ'?/‘ﬁ&ﬂ—h 1%KELT, Wik 24
b es. TAREML, 250 cc o ik bR LaEmghicsh mp 117~119° 1D 2.0 g 2%, (MEzh5:

© 50%).

[-(+)-N-Methylalanine ©&BE #%¥hc p-toluenesulfonyl-/-(+)-N-methylalanine (mp 117~119°)
3g & conc. HCI 11.4 cc & 2t U, WhMAkb < SREfmMBYRIEY @ 5. 1 fERGHIFHL 2iefstiko »-
toluenesulfonic acid M L, 10 cc @K L 7~conc. HCI i3 5. ik % 1075 Na,CO;y F r NaHCO3
THEBELTHRRL, #2717 a -V e 20 49° BT oRERE T 5. 8l L TE b k- FER K it
ko=~ 30ce wmAMBNEE 2 TS5 . k¥ ao 7y = — B 2 PRI a0 L“Cfﬁl/qek
fi L3 3 L figtheo I-(4)-N-methylalanine o#5f 235, Bt 0.7, (GEliiiso 62.395) . A3tBhit
Schotten-Baumann %G, {8 p-toluenesulfonyl §§EifkicZ5z, Ho Figi 117~119° Tk 3 Fps 5
Wi s FeWr o, ARE/Eo ¢ N-methylalanine 187 v a2 — L QZBIRTH I NG T L= — 1
ICIEERTD 3 2ol n 2 5 MHRER, o7 s 7Bk <HH<TH 3.

Benzaldehyde & /-(+)-N-Methylalanine @& I-(+)-N-methylalanine 6 g, benzaldehyde 40 cc
A L, 125~130° o 50 SpHIMBUCHE * e T = —5 1 50 cc 2z, 59 HCI 90 cc 4\ L, ik
% HCI e 3. SREIEEEEI T 5 %NaOH %15 %NagCOs % X I Lo DR A<Mz 7 v n VT 5 .
#:M 80 cc o= ~F ARl L3 MER MM 5. kicH 5 %HC %/iv, HH% HCl gL, 22
W5 %NaOH %15 %NaCO; cra s Yk L, s =~ A THMT 5. BOKER 2N TR ~ >
rEREL, REORRCELY 2.0 2 25, Foaigmitc LB LA, —8MbLEoT, izl

11) Gibson, Simonsen: J. Chem. Soc. 107, 801 (1915).

* p-toluenesulfonyl-d/-alanine » methylation &% dl-N-methylalanine %} L Schotten-Baumann %
©f5- 5 v =p-toluenesulfonyl-d/-N-methylalanine & mp 104° ‘¢ o %. mp 104° o dI-N-methyl-
alanine—g§sifk, C;;H,;;04NS (p-toluenesuifonyl-d/-N-methylalanine), ni-grsj C 51.33, H 5.88, N
5.45, Zz@fi C 51.56, H 5.71, N 5.88.
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B LA = —> 1% bEHM L mp 108~115° ot % 5. RIEILERE» b #2H4% y-ephedrine £z

B nERRIECEZI o BRER L, FEbko eI ERBY . RCRERLIEE L 2ilRELZ

#afo HCl 2MZiEE2cc okiFi & LThighEzlloknn, oA iEbikz@o bhnrok.
HAMBR TR SR B

Summary

In connection with the reaction of aromatic aldehydes and a-amino acids, Akabori
reactions of optically active amino acids were examined in the case of benzaldehyde
and [(+)-N-methylalanine, and it was found that no optically active product could be
obtained. As a general summarization of the experimental results obtained to date,
the differences in reactions due to primary, secondary and tertiary amino groups were
considered from the reaction mechanism and explanations reached thrdugh the electronic
theory. In addition, from a qualitative observations on the reactions between aroma-
tic aldehydes and a-amino acids, the following were found to be true: (i) The acyl
derivatives of a—amino acids do not react; (ii) compounds such as anthranilic acid in
which the amino group is directly attached to the aromatic nucleus also fail to react;
and (iii) special kinds of carbonyl compounds, such as enanthaldehyde, cinnamaldehyde
and benzoin, also react as aldehydes. (Received October 2, 1950)
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Yuzuru Yamamoto: Sulfur-Containing Pyridine Derivatives. XXXII.
Synthesis of Pyridothiazoles.

(Pharmaceutical Institute, Medical Faculty, University of Kyoto*)

BEICE = i ABISEEE 31 D T vy F ko 2IEIE 7 I Fi, S5-I Bi2E 7 %5 2-amino-5-bro-
mo-pyridine®, 2-amino-5-iodo-pyridine®, R (X 2-amino-5-nitro-pyridine® [LZERDETET T dithio-
cyanogen+ fEFHLCE Y N5 7 Y — A BR324 U/ \wis, BIGEHC 2,6-diamino-pyridine®, 2,5-diamino-pyri-
dine®, 2—chioro-5-amino-pyridine?, 2-hydroxy-5-amino-pyridine®), 2-methoxy-5-amino-pyridine»®, 2-
ethoxy-5-amino-pyridine!®, 2-iso-propoxy-5-amino-pyridine, 2-#-butoxy-5-amino-pyridinel® % X 2-
iso-amyloxy-5-amino-pyridine!® (% dithiocyanogen & JFREL TV FF7 YV — L fH2ETS S &2k,

4El% dithiocyanogen =392 2-, 3- R 4-7 I 7 €V Fr o5F2EE 0, Bic 2MEICEREL&
5-7 3 7 ¢ Y iz dithiocyanogen ZfEHE 1L HTEY FF7 Y - L HOGREED .

T ERERICE Tl % . 2-hydroxy-5-nitro-pyridine®!D 2Rk B & (KR 3 < 4L # L T 2-bromo-5-
nitro-pyridine (I)%#% b, HIzELE—IHK OEERCEIGL T 2-bromo-5-amino-pyridine (IL) %{57:.

Rath® (3 2-methoxy-5-nitro-pyridine (M) 2 ¥E{b&E—85Kk ONHEER ©38IC L C 2-methoxy-5-amino-
pyridine (IV) 2/ LA, ML TS AUIRES 135~136° R THEBOAT S 2 tBES A TW5. X
Hinstone & (® Friedmann!® (I = + w{b&% () &ﬁ%ﬁ‘&@ﬁ’ﬁ@“@jﬁiﬁl,f%ﬁ 108~112° (6 mm) %R
F7 v (V) 2BRERERLTWS. Bxix () DR 2RISRk CHEBES IS0 & B 2 - "GRG
2B, 148~150° (21 mm) 2R ¥ EOIIRIE 215,

5 2-chloro-5-nitro—pyridine®!? =k x>+ F YV VALY e A7 a5 — PN HEED Y VAR TY



