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WEBEOIEE, 7 3 BMORINC & o THIMEIZERD bivisho mEBFEE L —B L, Leuc. mesenteroides 1T
BWTd, b7 BoOFE% thiazolylalanine 3JEBRBICIHETZ LD EE 2 BN S.

thiazole f%i% imidazole % & % isosteric TH Y, (I), (I) ReAF Y LOEHLFEX DN DD T [
DEBRGME T, B FOERIIRED D)o 2. Jones 1;36)&& 2-aminoethyl-,4-aminoethylthiazole
CheRZ I EOBERRAD DN EEREL TS,

DR E T T BT H I VEHEEN N i e B RS T 5. & oo R = — o 4 BIEBTR
WERELOHFRIC X 5 &2 ARZ W, BH0BEE2ERT 5,
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FE—E, EH—E, XBF B, KEf£fF: 2-=t v 7 - = VEBEBED SR
2-Nitro-4-methoxy-, ¥ X ¢ 2-Nitro-4-benzyloxyphenylacetic
Acid D 4%, Reissert D!

Kazuo Ito, Kazuhiko Hanai, Wataru Ono and Noriyoshi Oya:
Studies on the Syntheses of 2-Nitrophenylacetic Acid Derivatives. Syntheses
of 2-Nitro-4-methoxy-, and 2-Nitro-4-benzyloxyphenylacetic
Acid. Investigations of so-called Reissert Reaction.

As the synthetic intermediates of the alkaloids of aporphine-type, 2-nitro-4-methoxy-
phenylacetic acid (VI), 2-nitro-4-benzyloxyphenylacetic acid (XI) and their methyl esters
(M), (XI) were synthesized. In order to enhance the yields of these compounds reacti-
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onary conditions for the condensation of 2-nitrotoluene derivatives (V), (IX) with diethyl
oxalate (Reissert reaction) were re-investigated in detail.

Aporphine Bl 7 v 5 a A b‘A;jSZOJE{:FLﬂB’J!?ﬂ’c&é 2 = bu 7 o VEEREOSRICE L Tk I Ker-
mack, Perkin, Robinson 0)73‘?%, Schhttler, &5, i% A AL ORENRRBNS. Ll
CRBOHEND BT b bbx  HEAL VRIS I D7 P IV CBERT = b e 7 = S VERREIN
#H b D Reissert fiﬁ? CINT, TRENERECERO RUCEREEBEAT 5 S 20 IERED TEL, &
Pk 72 LB AT A < RSASERT L e\ TERI DA D245 2 £ 23 LIE LIEd D, aporphine RUFH D&
IREHE D 5 b TAR IR R & RlE L e o THD.

EET4SE 2- = b Y . = VEHRHREA A EIRKC 85 ANE L TARIS ORGSR % FMIC BRI LS
LOHREBLOTE ZIEWETS.

H?,c<i>—0H—+ ch-<i/>—o-co-0—<j>~cm——>

(I) (II)

SH,C- <~>o .CO- o-<w> CHy—H,C- < >—OH———>CH30 <*>CH3——>

02 0N NOz (D (V)
SH - >o .CO-0- <:> CHy—> HiC-__ > OH

NO; NO; NO,
+CH0-{__ »-CHZC0-COOH—CH-{__ »-CH,COOH—>CHy~<_ »CHzCOOCH,@
(VD (VD (MID

NO, NOg
() ~—->C>-CH20—<i>CH3-~——><i>—CH2O—@—CHzco-COOH

(X) (X)

NO:
»-»C}-CH20—<j>—CHZCOOH

1/\102 XD
—+§:’>—CH20~<_;:>-CH2COOCH3
(XI)

ThbbEFP- 2L = (1) O7VH YV EKERCEE T AT v OXU 20 BREH I EHEES &
potolyl carbonate (1) AT 5. U FLAIROHE © o T (1) HEEC TR - FERE T= ko
L, EBETIVH Y TCHIRTH E 2-nitro-p-cresol (M) -&3-nitro-p-cresol (IV) DEAW%EEFLN, Zh
KESHHCH LTHEESIIL, BHTE L@ bz 2-nitro-p-cresol (1) % NV L ES IR,
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2 2 FOURRIEC x F b+ 3-nitro-4-methylanisol (V) %#44%.

X5 (V) MEA7VvHVEEB7 VIS~ bEEDOTR Y27 B zF Ve fge ¥ 1L T 2-nitro-4-me-

toxyphenylpyruvic acid (VI) %78,

ChEBEET A AL T 0% BBAKETUETHIET = =V R

2) 3)
(VD) R T 5 DT H B, = D4 Schlittler, H&E, £ 2 K-7r a5 — b %, Kermack, Perkin, Robi-

Y]

4) 3)
nson, Reissert { Na- 7 a5~ aBEAL, FA-EES H7 Va5 - a2BKo—5 VBB LTKE G %

Tl T 5.

EBDITEROIMCIRT B & & KX DRUSHKE & AWV THREE RS % FICBR L, £ORRELBNAT

— &% Table 1. wETT5.

Table 1
HNO: COOE! , :
CH30-C>—CH3 COOEt Na or K E:OH ?tgseglute Erer?ec Hon Y(:\%i of
(V) (g) (8) (8) (c0) (8)
Kermack, Perkin, 1.0 1.8 Na 0.5 5.5g 3days 0
Robinson method L 2,0 3.5 Na 1.1 11.0g 3days 0.15
2.0 3.0 K 1.9 13.0g 4days 0
Schlittler methed § 2.0 3.5 K 1.9 17.0¢g 4days 0
2.0 3.0 K 3.7 13.0g 3days 0
1.0 1.4 K 0.3 1.0g 23.0 24hrs 0.35
Kishi, Kishi 2.0 2.7 K 0.7 6.0cc 20.0 14.5hrs 0.8
method 5.2 7.0 K 17 10. Occ 25.0 30hrs 4.2
15.0 22.0 K 5.2 30. Occ 40.0 30hrs 15.0

Table 1. 23588 & 7 7 & 51 3-nitro-4-methylanisol (V) &2\ T Reissert 5177 5 84, Ker-
mack, Perkin, Robinson #3¥s J 0% Schlittler {Eic X 2 K- 7V 3 5 — MNMEAOA DB SIE & < #iT8
3, BE BT K- 7035~ —7 VIEREGFETER L2 L SOLGEHETT L TENER
HHnBons 2 EAVHBA L. ¥l —7 v RBEE LU TERAL @B ) V2RV M) v ax
WBEXBFONELRELLETI®S. ZZRERNALEE (VI 207U x % T FuThid mp.58~60°
DAF VTN (M) BERTS.

DWTCEE HiL 2-nitro-p-cresol () ZHIR, "E“EH@]?EE)K@E@*C dimethylformamide #&5#Ar, L~
L UNVEIUCEKRES ) gL CEOR VT —7 v (K) 2BIEEEE, I5ic (K) MHEEOWTS
[AlfE, Relssert SISO GHM % GH L.

Table 2. WRTLHRZOHEET VA5 — b EEKD -7 VEERL TR GE (BE B T4
R EF, LA Na- 7ova 5 — N T%758% (Kermack, Perkin, Robinson ) 12§ 21 KIS
L HETTAE A e (X)) #E% Reissert RGICA#1E mp.153~154° o 2-nitro-4-
benzyloxyphenylacetic acid (XI) 2B b, ZhED 7V 2% T FEL T mp.98~99° Dz x5 L (XD)
%1557, MPHEL ST EORRDEER TR AN LS —BL L.

Pl RS bR EREE R A AR ST 5 LA Reissert SR 0EMT2FEME, RE, BEDRE XORIGH

6) AR, M 253582, 927 (1962).
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Table 2.
MO | 00K Absol R Yield of
S t solute eaction ield o
< >-CH20-©-CH3 coope | Neoer K| EOH | Gper time (XI)
(¥) (g) (g) (g) (g) (co) (day) (g)
1.0 1.2 | Na 0.4 3.7 2 0.5
Kermack, Perkin, | 2-1 2.3 | Na 0.7 7.4 3 1.1
Robinson method 4.9 5.8 Na 1.8 18.4 2 5.2
11.0| 18.0 | Na 4.3 45.0 2 9.%
e hd{Oﬁ 0.4 | K 008 25 7.0 1 0
Kishi, Kishi method y ; 5 0.4 | Na 005| 20 7.0 1 0

W7x e OFBEOERC LY, ZORBEEDONEIBRDTEDLEDLTH- TRIGOHREECZLL, WFho
BACL ST E 2REORICKE LT, BRT5Z LRRETH S

KIFFEERC & 72 D RN oW e R FEER B R EAH T 5. nR oA R E T
Bk EEINLDOTH VM THEELETS.

2 B o K

p-Tolyl carbonate (II) HZEIL 03y s 2aikp- 71— (I) 70g%h & D NaOH 29.4 g % 350cc
DIKCIBERL 7= E M2 T <BRML, W% 40~50° IT@E b0 0oM L SBHEL AN DR AT L OR ¥ VB

(#20%) %= 1BMBLTHFTS. W, REL T2~ BEOLFEAS. WM&k HIT43° Ty 1 i
M ERTL, K TH, RIGRE2E (NrE¥ U HKE) 29hb0T, Ny UEZTRL, Th
2 % NaOH G » TERID p- 7 L) — W EFRDCHREL, S DIAKMERE, MK MgSOy4 THE, N> ¥ &
[ECH#ET 5 & p-tolyl carborate (1) DEERFEF LA, NE58.0g, mp.107~109° (ZHk: mp.113°)5.)

KBRS CTRIERS D, EEEEEL, WEEEARET 2 2 ERLE L BRCE2 S T T0T, Bl
THZ LR EDEOEDORICEHICHAL.

2-Nitro-p-cresol (1) @k ic#& @ 7’3‘&2)05:) - T p-tolyl carbonate (II) 6.0g % 12~15° = HNOg,
HoSO4 B A FWT= b ufbL, 8 b mkiithk % 10% NagCO3 /KIEH T 43 L T 2-nitro-p-cresol (II) ¥
L0} 3-nitro-p-cresol (V) DREYIHE, HEETHRIEC UIBKESKEACH TS E3-= Fafk (IV) oZ
FMHL, 2-= hoffk (D) REHELAWTEE 5. REYE L2 0T, ~o¥ o fhlikoz mE e U
7=, K MgSOy CHH, X ¥ o &FFEFRHEL T 2-nitro-p-cresol () OEBIERFER 2B L. &
6.0g, mp.75~76° (3C@k: mp. 76~77°5))

3-Nitro-4-methylanisol (V) ¥i#%I 2-nitro-p-cresol (M) 10g % b= 20cc WAL, Z i MeoSOy
9.2cc, 47K NagCO38.3g &%, ik L ooMmidd < 110~120° (% 7228 b 4 BB kel T x F vk %
il . RIGKTH, KEKEHEL, 2w —7 Uiz Thy, BEEEE L CdEamRo (V) »EE
B7-. INED5.6g, bpi1sl42~143° (C#k: bp11131°§?

3-Nitro-4-methylanisol (V) & Diethyl oxalate DS FI5 (2-Nitro-4-methoxyphenylacetic acid

Vi) of) (i) K-71037— OHAFESEDHE (Schlittlerys). /K EtOH 13 g iwg /8 K1.9g #fn
2CK-70as—Fr&ED, KEGLODOv2 VB z713.08 2Nt s tEDICHAY VRITEEET 5.
—5° i H L, ZHC 3-nitro-4-methylanisol (V) 2g %D L3012 LAV EB LS. ZhEE
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RERBFT40° MhiEI K 4 BRAERE L CSWREMZR H0EMLS &<, £ URET L. (2-nitro-
4-methoxyphenylpyruvic acid (VI) 2HERTIEEABE DO KIEREOEREEZETHRXTTHS).

(i) K-7Ha5—bEET, EXT—~FLEBEL LTEBTIHRE (BE B HKEOHIlcc c&/E
K1.7g 2% Lans BORTFoMNL % & BtOK OME#ER LI T 55, Zhic k= — 7 v 25cekin 2 TR
BTn L EOEVERERS. ZOBBABATCY 2 vBYxF L 3. 0g2RAMaTL{ RET2 R
BBREEREE, DT OBEREBHL>ochie (V) BEDS. 28 2DERKRA ML 5 & RERTERG
PAHRERED D, D CEEREER (D) YEKEOEREYRT) &b, ZORSHEY ¥BLER &
@7°) r—BEMETS. KEKTE, BREOHEMI—HEKTS.

DER RO BERRA L, BERAHET L CBRIbC T 5 & ARYORRERHEL TREGIRD 2-
nitro-4-methoxyphenylpyruvic acid (VI) ¥ H35. F0FEFHWIE T, 35~40° ¢z ~5 vk L O EtOH 28
FLBROBEEYE = —7 VT2 EMEBL, —~F R ESEL, ZhE 2% NaOH &iRoT (V) E%

WMELUTHOZ vA VBRREBL, BROO7 VL ) IEREZNKTHEL >0 30% HeO2 KEHT 35 &
CO; ¥ 2 HFH L, HEFO%, BREIEELTBR L AS. 2 Z1E BN 2-nitro-4-methoxyphenylacetic
acid (VI) o Na KGR ZERC CBECT% & () YEOBEEMRYAHL, EBRORCEALTH
BEHRRER & B . IR, JkBE. INE4.2g, CHCl3+MeCO 4 BF#ESR, HEMRERES. mp.158~159°.
(3L#R - mp.157~158%32.) CoHoOsN Et+EE C51.19, H4.30; EEECS1.47, H4.44.

Methyl 2-Nitro-4-methoxyphenylacetate (Vill) 2-nitro-4-methoxyphenylacetic acid (VI) 0.8g %
MeOH A2 1, &N iCnitrosomethylurea 2.0g X WV BEZ RO 7 22 D —F VEREN L T—BE
HEL, DWCBEEEHEEL, BEPESC ¥ CEML, Thk 1% NaOH ¢, Kk MgSO, T # 1
#, No¥CEHETHRMBEOMKE (M) %&KE. NE0.64g. EtOH 1 5B, HeMIRES. mp.58

59°. CyoH11OsN S8 fE C53.33, H4.92; %EEf C53.53, H5.02.

Benzyl 2-nitro-p-cresyl ether (IX) N 100cc ORET 5 2 2/l 2-nitro-p-cresol () 5.0g, i&fL
~Nrvavd.bg, EAKCOs 2.95g & &0 dimethylformamide 20ce #hnx Cc BRIL, &5 2AE% 1<
b, B 160~165° i hnE 34 iXE0 CO H R EFEE L2t HEML < BUGT %543 10 8 RS & fl i 7o
5. 2R, 160~165° BB L CRIGEKT . B, KENMX CESYLERIEH LRBEHBRY LT

(X) #ERUREL, ChEe—KREBT5LELTS. Tl %% [E7.8g. MeOH 2 5BHR, AR
BREEER. mp.51~51.5%. C14H;50; NEEECE69.12, H5.39; EEE C68.92, H5.64.

Benzyl 2-nitro-p-cresyl ether (IX) &L a1YEBUITFIEOHEESREIE (2-Nitro-4-benzyloxyphenyl-
acetic acid (XI) 0% (1) Na- 75— bOXEEIES P H (Kermack, Perkin, Robinson#k). 4
K 100ccn+ 27 52 aicE/KEOH 18.4g 2L 0, BHEL 2oz hicgENal.8dg #PBESo2 T
< 2% CEONa o FIBEREET A, Zhicv 2 Ve 271 5.84g #in%, & 5K benzyl 2-nitro-p-
cresyl ether (IX) 4.86g %/ L-3oinx % L NAYIIBICREREELHUTL B4, Zhvk 37.5° 0BLTE
e 3 ARIRE G I€ 5 L RIGCHBERSREY 5 F L REmB. LT 2-nitro-4-methoxyphenylacetic
acid (VI) HEROEE &2 < ARECEIELTHME 35 2-nitro-4-benzyloxyphenylacetic acid (XI) %#7%5. X
£5.2g. AR L) EER. BOARESR. mp.163~154°. CysH 305N 518 fE C62.71, H4.56;
$EEaE C62.95, H4.75.

an K-7has—bHEET, BREKTI-FLEERATIHE (BE BB, Sccdr 2B avxriciK
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EtOH 2.5g % A, K& Loo4RE K0.08g #mz <iinl, chicfKke—717.0cc Mz &R
BIEKELD., chicy = BBy 71 0.38g, X 5T benzyl 2-nitro-p-cresy ether (IX) 0.61lg %fn%.,
BEERE 37°) iy 1 BEME TS S NAMITKRRE LTHRERTH - TO LS Bk, BINERY O
Tk VIRIEBEIRATH HZ LML ESET LAV D LRBEND.

Methyl 2-Nitro-4-benzyloxyphenylacetate (XII) (XI) #H 0.5g % MeOH /A f# L Z 1IZ nitrosome-
thylurea 2.0g X D REZ®LD T 24 LD —F VERE ML T—RINER, BEXEEL, EEDEZX>
CUREBHAL, No¥ B 1E 2 %NaOH G LCREE (X kbR LKZER, MKMgSOs THLR,
R EHETD EEAD (X) WEORESEES. EtOH X b EiES. HEFR S . mp.98~99°. Cyie
H;;0sNZt5ifE C63.78, H5.02; ZzEk{E C63.74, H4.99.

WX, BEXSE, FHEF, JEfX:
EASOTE (FE5H)* v Y ¥ yFHERICRT B 2 < A VEERL (5)*F

Yoshifumi Maki, Yoshio Okada, Yasuko Yoshida and Kazunaga Obata:
Studies on the Rearrangement Reaction. V.

2-(2,4-Dinitrophenylthio) -3-:amino-5-chloropyridine (VI) and 2-(2,4-dinitrophenylthio) -
3-amino-6-chloropyridine were treated respectively with methanolic alkaline solution to
compare their reaction products. Consequently, it was found that the chlorine atom on
Cs of pyridine ring was not so promotive as ths chlorine atom on Cg in Smiles’ rearran-
gement.

The acetylamine (VI) was easily cyclized to azaphenothiazine ring, whereas the free amine

(VI) was not ring-closed. It was suppose that by applying the Brady’s theory, the dif-
ferent behavior of these amines for the ring-closure reaction would caused by the existence
of NH-hydrogen bond in the intermediate (A). However, the existence of the intramole-
cular hydrogen bond could not be proved in the IR-spectrum of the rearrangement product

(XD).

(Received Sept. 25, 1962)

Smiles #{7 X ji5ik 1931 4 S. Smiles ef al LV, F 7 F—VFHEKCENT RBINTLHE, XL ¥
FEAKCHOWT AL PREIh TE . RABASHCOW TS ARCEMNRIGER SR, ~F o BFOHELRH N
B LIXENEEY R TA KD B L ThDH. BHEZRRCHREL 2L, L OEY U UFEEDOE
BIEOETITS T 2 H 8k LOBMRE LR LR, ©) v U BERCRT % S—»> NN S ORI,
Chart 1. WRT &5 BRREARE LS FHRENERRETHD EHELL. T XUV FEREROEG L
H#$+2 L v 0 U RRBROBANEMNEERRED b, flzidxs € o FEACK T HEANE, BRI
TRETTAHLDOTH A, Y)Y U REEKOGECRERTEAEANTS.

Chart 1. CABLOBREAZMA LT EUEB L HRc L5 s, R/ =CHsCO o #Haix R=H, Cl,

* Y oL BERRERITD R 4 VEER (1) HEETT, 485 (1957). ARG OWIE (Bl &15.

** EEAKIEOTEE B4 ©Y o o FEEKTIITH R < 4 VEER (4) Chem. Pharm. Bull. 6,369 (1958).
FRIT R TR S (1962, 9) ERARIGOHIIE B3R RERMASGHCRI I 2~ A VEMD &L T
OSHREEL 7-.



