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Studies on Carcinogenic Azo Dyes. 1. Synthesis of Azo Dyes labeled
with Tritium at the Specific Position
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The methods for labeling of 4-dimethylaminoazobenzene (DAB) and 3’-methyl-4-
dimethylaminoazobenzene (3'-Me—-DAB) with tritium at the specific position were
studied. 2-,3-*H-Dimethylaniline, 3-°H-aniline, and 3-methyl-5-3H-aniline were
obtained by the decomposition of the lithium derivatives with tritiated water or by cataly-
tic hydrogenation of brominated derivatives with tritium. By choosing one of these
labeled bases as a starting material, 2—, 3—, and 3’—(5")—positions of DAB and 3'-Me-DAB
can be tritiated. The labeled position was ascertained chemically by substitution with a
nitro group and from infrared and nuclear magnetic resonance spectra of their deuterized
substances. In nitration of 3-*H-dimethylaniline, some isotope effect was observed.

4-Dimethylaminoazobenzene s X {8 3’-methyl-4-dimethylaminoazobenzene (LAF%#iZh DAB, 3'-Me-
DAB LEASE) 135 v MCHFBIARDL BT VEETH S LI L <MbhTw5. DAB oRTERC & s
¥ & LTIk, YC-aniline % FURHCT B 505,° 4 F A%y HUC CEHMT B TEEY L T generally © *H T
341 J- SH-aniline % FERHC T %55, 3 DORREFH N THAEHT HHEY K& BNHEILTH
%. LhL “C CEMTHHEE, HBSHEOEVEH DAB 852 LN TERL & & 3 X OBENIFFIC
EiCh Do LA THD. FRLERMTETH S PN X EHMKE, WHRESE DT, £HEN
Ut — BRI, IWHELIEWL 2. DAB %7 » b5t 5L, &5 Lic DAB O 1#IXfFs v <7
L HMEICES L, Wb aEkEE (polar dye) %< 5.0 x v Hik DAB O X DRETC AT AT
ST Miller 253 3 T4 EE LT 52, FIUSZ 4 DT 3 7 ERXN LT B LW ) HERERE Lic. &
BEEOBELYHLMCT B Lk, DAB ORB\AKELERTHOCEERC L T 50, ZOMEDHER
X, BREGEEIMEEE LB WAEDKE B RE TS 5. BEMEY *H CESLAL, HEEORY
SH-DAB %\ hiE, OB W THH LWARYI#FTcE 50T, DAB 0 2,3,3 ks X 08 DAB X )
BREBAMEANE L b T B 3-Me-DAB o 2,3,5 firy *H CE#T 3 k2R L.

¥4 A BOERTH % dimethylaniline (F DMA &WE) HHEE#MT 5 HELE L. FEKOBEKR
% °H i3 3H CEZTLHEY F LU, 7V =y alEy H ¥k *H-RE Y vEBTER T T 55,

7Y = —RIEE LY Y AMESYE TH0 Ed SH,O THET B BN D 5. FEFR, CHKEY v
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Chart 1. Structure of 4-Dimethylaminoazobenzene (DAB) and Its “Polar Dye”
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8 C, 3-mitroaniline DEFC 7 V= AP BETT L2 210 & v 3-*H-nitrobenzene % &35 HE+ B L
2B, BIHMEERIREMEL, REREALTIEES k7. KT, V77 AbaWr SH,O CHET%H
BWEME LI K7 2~ ABEDRIED XY, BETHE 1 RBIVHE 2|7 I vEBELE 2= F103 3-
bromodimethylaniline (I F Br-DMA *m552) 0.01 mole K- FALREBEHL, SBYVFIATY 7 a1k
Liedb, 160 o "H0 (0.2 ml) THMTHE Lic X b 2- F/i3 3-SH-DMA %+ h%h 22%, 1% DHs
{LFHIRER TR, 583 OFHkL LT, Br-DMA % °H, (Pd) C# AR T 455 % K L /. 5—7 mmole
D 2- 7L 3-Br-DMA % D@D =5/ — VIZiEH L, Wilzbach 03B FWT *H, TBTET 5 &, BT
BRiEz b, *H-DMA 239 20% OMIHEEOIRECE L.

B ROFFICH % aniline ¥ 72X toluidine D=FKFITEMIBILIC X » CTfF/8 » 2. 3-Bromoaniline #
72k 2-toluidine b 7 wF Ak, Frafl, =bwrifk, B7wFaql, B7 /S IOBTOBELYR T
JE L7z 3—-methyl-5-bromoaniline % SHy TEMBIL T 5 & FhFh 3-°H-aniline -1 3-methyl-5-3H-
aniline 23, WIh ) 20% OHEHMEEIINETES R,

ERILaY OB T, BEBRILAY DILFAIHIE DB HSHERIMEC L IERE L hudis bicy. 2
FUER LB AW O MMENS, R UAHTAR LR ERN O IR BMERC—KT5 & Lo b
Do, FloBSHMEERMEL, SH-DMA, 3H-aniline 3 F 8 3-methyl-5-3H-aniline &2 \W TS TFHRA I m
~ MS 7R XD DT, REMLE B BEHE R TG R CEET s I, EEMLA I oV TEBE L R
LTRSDERS S, fo& 21X, eplandrost-5-en-17-one % °H, THMBETLT 584, *H 12 5,6 to_%&
AT 21X5 D Cln <, 7% bTRCERT 2 2 L2 EESY IBR L. ¥k p-tosyloxyacet-
anilide % Raney-Ni %\~ *He ¥72i% *He TRET2E7 v } 7 v & ARE#RSh 1z acetanilide 73851
T2 ERROTETEH L *H ERLAYw B NOMER T CES S T 3T, BARBREGD IR,
NMR 7 & OYEALEN I T3S L OZERRBRED = b v i X 5 BRRIGC X » CEZ.

H OBA/ LA L 5C, 2= 83— F72k 4-Br-DMA %) 5 v AL L7=DBEKTHEST 5 25, Br—DMA %
BKR(L=2 7 —Ld'D T He TEMBETT S L FNERAIE L "H-DMA BB LR . BESWcoh
DOBERRILAED *H SEAYHEE TS L WTFhoBETLHERDEIE 80% MNEKREBRL T3 & Lot
7z, DMA % Xv* *H-DMA o IR (% Fig.1 i, NMR 1z Fig. 2 @R L. chboOFECER LS
b LHAYDERTLAN (e Br o4 v ) 2 3EH L T2 & ThiE, BEAREED IR, NMR 2uvFhd
BEWMOXNCI BT TH 52, BURLAL L 5K *H-DMA 3+ h FhhE o IR, NMR %332 &3, =
BB TOET bR TWB L EERET53DTH 5.
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Fig. 1. Infrared Absorption Spectra of Dimethylaniline and *H-Dimethylaniline
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Fig. 2. Nuclear Magnetic Resonance Spectra, of Dimethylaniline and
?H-Dimethylaniline (CDClg)

Y5 stk SH,O SR E IR EMBETHRIC & » T °H E# L DMA s+, KRG Te = b ribd
2L 83— :IXO 4nitroSH-DMA %5 % %. 743547 sk FCTHEZSREL, £ h £ hOhLBEEL Rl
FELI. Z ORBGEERDOMR T, Bk & SEABMORMESREY ZR LT hlis b 23, 4-°H-DMA
HELRE 4-= b rETIE 100% © H 23, Fi 3-°H-DMA 256850/ 3-= b= T 42—45%, O
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H 23k T b2 LA LM o7, TableI i@ 14]& LT 3-*H-DMA 1= D\ T bR - LR
—HEL7c. TeRZ D 42—45% 15 {EIE,

N(CHy): N(CHy): N(CHs): '
ka N kg (\
NOZ*\/”JH — H—J~\/—3H 7 H—-\/”—N02

DRIEICENT, kr 28 FPa X o dRk&E (ACGHER) b ThdEELbNS. H-Toluene DERIC L % =
b e ERIGH SR L7c Melander 4™ 13, = b m{bOASEBE CRIMAHELHREL TH D, 3-*H-DMA D=
FrAETH RAKOERI B ORI,

Tasie I.  Specific Radioactivity of 3-3H~Dimethylaniline and Its Nitro Derivate

' Specific radioactivity Retention
Compound (dpm/u mole) (%)
3-*H-Dimethylaniline 1.62 % 107 100
3-Nitrodimethylaniline 8.57 % 10° 54.6
4-Nitrodimethylaniline ‘ 1. 58 x 107 97.5

R 2 mmole ¢ aniline ¥ 7-id toluidine # v 7 V{bl7cdb DMA L7y 7Y v /&4, 7 435D
TYVAFEANATABIY =R ) —ADLEERTAZ X OEHNL, [NRH 55% T DAB % 7% 3-Me-
DAB &R L. Ao 7Y v /TR BEBICAY SR 252 LIt X » T, DAB %71 3-Me-DAB 02, 3
BIO 3 (5) frokFEL *H CE#MT 2 L3 TE L. EREAYWORESEMEL, ——sa<t 5
TEW BICHEZr< 257 EY X o THEDT- (Table IT).

B#we 1C o 3H,O ¥k °H, 25 &, £ 30 mCi/mmole D HkEHEESD &0 *H-E 7 VR 115 S
fte. PH-EEE T VORI Y vF v - 2 VEHEEBEETHET 5548, FECHW» 7 — 7= vF v IR
L, 13RS, 3 0.1mg THEHEHROFLWVETIRD LR, AKTEBhS HE5% 7 V&
RILBHERTIEANDT, 2RV DEDF + V¥ —THERLTH, Wy vF v—v 2 vESEET
WETHZ ENXTES.

TasLe 1I. Rf Values of *H-DAB® and *H-3'-Me-DAB®»

Rf values
Developing system T
*H~-DAB SH-Me-DAB

Paraffin impregnated® MeOH-H,0-AcOH (16:3:1) 0.39 0.48
acetone-H,O (7:3) 0.61 0. 67
Silicagel plate® benzene—petroleum benzine (2:1) 0.40 0.45
CHCL,-MeOH (95:5) 0.94 0.95

a) 2- and 3-*H-dimethylaminozaobenzene

b) 5’-*H-3"-methyldimethylaminoazobenzene
¢ ) Toyo Roshi No. 53

d) Wakogel B-10

£ B o #§

& 1) UV: g3z EPS-2 #, 2) IR: JASCO model IRDS 301, 3) NMR: J.N.M-4H-100, 4) Wilz-

13) L. Melander, Nature, 163, 599 (1949); Arkiv Kemi, 2, 213 (1950). :

14) HAFEELME, “BERRBER" SEHK, #%, 1965, p.261; Fitmk, HERARTRE, 73,33
(1955).

15) M. Ishidate, M. Watanabe, S. Odashima, Gann, 58, 267 (1967).
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bach DEE : HHEEFKE, 5) W vF v —v 2 VKR Aloka LSC-501 K, 6) 5 o 4 = — A~y m
< bPAFyvFr—: Aloka TRM-1 %, 7) 5 o4 @B 7 < F A% 4 v+ —: Aloka TLC- 2B #, 8) Mass:
H 3z RMU-5G (SF).

W DRE Why v v —v e VEREB X AMAEEOME X, HEHBEEN 1% UTieins X 5T
ot Elens—2=vr v /7 CRBRTIHEPHROET 2B, WEHEL LS T2, AR
1—2mg #FEEL, <vEVYEREML, 0 1/10—1/100 % & - THE L. #ic *H-dimethylaniline (DMA)
BIVFEDO=t e ftEOoPETIE, #5— 2 =2vF VY I/OBRERIIECE LTS, MEBIIFERSHE
nitrodimethylaniline #¥{M LA, FoOFR—A~-BIUT CHEE s AF e VF~ R X BEERE, &
A~ 1000 cpm % 720k 3000 cpm THEBYAAF v+ 2 ST AR BONIEY ARy b LI,

JFroLfk® *H0 HECE3 °H Ei#% 15wl oRIEERPEKRK=—721 dbml 2 Ah, BRAOZE
L&, b% Cure— A8, BGBREIOCABLY vEL o TBELKSIERELL N, TE#RT 2. V57 4
MK 153 mg (22 mmole) #FIEL ML iDb, » ¥ E¥ /5 bromodimethylaniline (Br-DMA) 1.96 g (10
mmole) D=~ FABEREXHEMTS., LEEELHEO N, BALT, »EAZBT 3 ERIEEZAEL, V
FT AR REBNELR T FEWRANIL LY, Hlhr T3 LtALHETS. F7 AFEREYAVWCEL
BT S, SISy BuvT, *H0 0.2ml (11 mmole) %, 2 KOG L ST NAE 20ml O KIEARKE L, 5ml
DEK=~FAEMEE. ZORALROYV FY Afk=—F AV ERY, N ARF2EELLLOHMT 2. 5§
N o LiBr 23 LT 3. S5 -7ebRkemx T LiBr #%»h L, =—F AT %. =—5
ABEIKEE, K.CO TEHERTS. =—F A 2BELLOD, BREWERHERET 5. *H-DMA bp 59° (10mm
Hg). UEASIEERSYE DMA %4+ ) ¥ —& LTk, SBCHBHELTWS *H-DMA 2 ERT 5.

YFLEO HO SRICED H E#E *HEROBALRALCLI RV FY afl, VFvaky
2H,0 CHMETHZERE D, 2— 8- IO 4-*H-DMA 2 &K L.

EMBEITHEC LD H EifE Fm a7 i/{eft b—7mmole ¥ 4ml © EtOH s L, # 70mg
o PAd BEmz, Wilzbach o#Bwc#Ek: L, *Hy,+H, TEMETLTS. BTRAJCETL, & 2hr THE
B0 110% DOKFEEBRIN L. HRO Hy/Ci ik, SERECI 04ml Lo ¢, Hy, THERLTAHW
nlihn, MonbiEEo Hy, TERET, ¥FVE0 Hy, THERLL *Hy, TEBET L, b&nb
BEeHdC He AT X3 LR BDBEHMEERNRE LB T8 TES. BERIEAK T &, P
BTn. KO Adwd B0 EtOH THWFH, FRE2E L, BEYERE, BEYE7 v » VET=~5 13
HL, =—5o@Bekiet K,COs THETS., $+ V¥ —2BHMI =312 BEHE, BNWEREERY
+5%.

BEETEC LD H E#%  Br-DMA 10 mmole % 4ml o EtO*H! cifin L 70mg o Pd By
%, Wilzbach o E s L, H, THEMHBET L.

3H-4-Dimethylaminoazobenzene (DAB) 35 kU 3H-3'-Methyl-4-dimethylaminoazobenzene (3'-Me-DAB)
Aniline 186 mg #% 7-i% toluidine 214 mg (L 3"} 2 mmole) % NaNO, B T 7 Vb LDb, XK&T
DMA 242 mg (2 mmole) % jn%, £1Ff AcONa ¥ (AcONa8g) ¥ ¥R NLALEBTOMELBE, Hv 7
Yy onEs by, BERYAHE LT 3. REWY =— 57 A THIH, BEE, 7435575 4(2.5%x30cm, CCly:
CHCl3 4:1) DT Va5 aAn 7 s (1x30cm, <veEv) THEICEBEATS 2SR LTERLLOL LR
o EtOH 7 b F#ERT 5. UV AR my (log ¢): DAB 408 (4.396), 3-Me-DAB 408 (4.403). » » 7y v 7 D1k
SRR ITE 55% Thote. o7V Vv ICBOHIEBRELAEYENZDHTERI T 2,8 8L 3 (H) Lo
KER 3H CEH# L DAB %713 3-Me-DAB 2§ b hic. _

SH-DAB 5 k0 °H-3'-Me-DAB OFSHESFHMEOER AR LA E O *H-DAB & X 00 *H-3-Me-
DAB o 1% EtOH B x v VA5 A7 v~ ERL, 5% MBS e vAB=—~ TV BERCE LAE LCFR
ARy b L, Table IT iRk L BBEEECERHELADLS SAMBAF v+ VI —E X F U4 - A=A F s
VI—THRBLEEZAVWTHOBACIEEREIAL Rf EOLZARE—DORHFHREY— 7 238 LRk,

= FAEBBRIC K ZERMBEOER HHgtee 1x10° dpm/mg w#HR Lic 83— * ik 4-"H-DMA § 3
mmole % H,SO, 1.4ml s L, »¥ FLEAEMN LKA Fic HSO-HNO; (1:1) 0.4 ml s 5. 1hr £
R #xXkA 10ml THERL70b, NH; KCeheae 2T 5 chMml, PRT5. WRYE2KEEZEREE, b
BEOSNvEVIEERNML, TAIFAT A (2X20cm) REF IR, 200ml o v wv-~F3 v (1:1) TR,
NRYEVTHEH, 1 7527y v (EHRA)H 10mL E2 757y v (Fa) H50m,E3 757> a v
(BEE) & 100ml 2T 5. X5k 100ml © AcOEt-~<v v (1:4) THHL, H47 5 27> = v& &
Bh. B, B4 75 rvavE, BIREEEIED EtOH 2o hMSEA—E/AR % ¥ T (3 H) BiE&L,
FhEh 3-NO,-DMA, 4-NO,~DMA %7,

BEE K ORAPIRCH LT, HBSEM - cERENKRERTRE, BHHE=SHE, WHEEVLEVL R

EEERBEGEERCRE N LET. Fhw AR FAEHE LT LB RS 7 B R
LEF. ¥ERCPHNIhCHUFTEHBCEHLET.
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