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Antineoplastic Agents. VI. Synthesis and Antineoplastic Activity

of 2, 4-Dihydroxy-5-nitropropiophenone Derivatives.

Abstract—Seven  f-substituted-2, 4~dihydroxy-5-nitropropiophenones
were synthesized as potential antineoplastic agents, and subjected to
the screening test of survival effect and cell decrease effect. Of the
synthesized compounds, g-(1-methyl-1-hydroxymlethy) ethylamino-2
4-dihydroxy-5-nitropropiophenone, g-(1, 1-dihydroxymethyl) ethylamino
-2, 4-dihydroxy-5-nitropropiophenone  and  g-(1, 1-dihydroxymethyl)
propylamino-2, 4-dihydroxy-5-nitropropiophenone were found to be

active against both Ehrlich asciies carcinoma and Sarcoma 180.

Resacctophenone o] Mannich base Zifue] /T B o) A] £k sk} 9l om  resorcine
VRS TR PuSEERel I WoEE ,finh’”’OI it 5L ghvh. EGEEe

4-amino-G-n-hexylresorcinel & 4% 3le] Ehrlich ascites carcinoma, Sarcoma 180 o AH 15

ascitic hepatoma &50] ERRITNGE) SRFG 5 ACRER ool SERNISRE mEsn

Sleb. Hmb obr] el o] 412 4-amino-G-n-hexylresorcinol o) ZJGF IR AR A REM TS R

- autooxidation ¥ vhiz e o] #HUTE] fpke) ha #R5hTske] masked form o]
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Chart 1—Structural relationship among some antineoplastic resorcinol compounds.

W0 HLEe] AT 4-amino-6-n-hexylresorcinol 3 o] it Y& alkyl
aminopropiophenone ©] 6 fi7{&2] n-hexyltks}b alkylaminoethylearbonyltel 2282 9l o v}
7o) resorcine & AT E FEol FERE Zols, 4 fLEe] amino FELE el nitro HiE-
Atz alkylamino 3% Billman %3)4’ o] Hpehet M amino FhE Ao BA] A 25
resorcinol B E SRSl fRste] ABEl & Tekgl ok 2, 4-dihydroxy-5-nitroacetoph--
enone o RS Omer® o nitration method 5 F[Asg = Mannich K gle]
formaldehyde J5io 2 paraformaldehyde & &3} =,

OBEY HEERE-S Lhrlich ascites carcinoma 2! Sarcoma 180 & MlEryel g
dd 55 mouse o #fsle] AR P MIEEEERRBRE XiTA T

a

2, 4~Dihyd1'oxypropiophenone~/<E 250 ml beaker of 4myk WL RS 19.5 2(0. 12 mole):
4B 16.5g(0.27 mole) & M3t &, BHPsbAA MEWAMA ] %, WEE 140~150°C
n«%;ﬁfsw;xa 11500, 1 mole)e] resorcinol & ik AT, skl 30 47M WHE
20% HCl 50 ml & fgted 0~5°Col —Hp fdEshd JRiEihiiol Ametet. i I
#2 dil. HCl 2 gmgeieel s obA) dil. HCleol Jnifliafgstel 0~5°C ol fasted #ibie
Vrﬁ/‘] 7l =, 4R REES JEIGEY B OkOKE BTIEkehd MR CSHRESE S d e mop.
142~144° (Kf3&E 9.32)
9, 4-Dihydroxy-5-nitroacetophene—%i & 250 ml beaker of conc. HNO;3(d. 1.42) 80ml
E Falz ice-bath frefl Al 10°C LAT 2 B#8AA cone. HS0, 10ml & fnat 2, Eagste]
2, 4-dihydroxyacetophenone 10 g & B3N o 1MHS E S-S BET &, KEHEG
Wpe ofokehel Efmelel fEELE HTHIAY) = BB KRS BUKE BT skitee & EtOH =

Ag
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FrfEihehd MG SHRASH S Tk mp. 144~146° (iR 8.29)

£-Piperidino-2, 4-dihydroxy-5-nitropropiophenone (I)—Nitroresacetophenone (. 98g
(0.005mole) &} piperidine 0.43 g(0.005 mole)& CHCl;20ml o] %=-3] 7. paraformaldehyde
0.15 g% Jfmaked sk¥Erhol Al 30 0 ##psbadA @Fao. SR HOhge e
acctone ¥ H,O = #[=Akisste] KIKRES nitroacetophenone & rd:dk $%, FtOll 2
Fifhehd WO S = map. 240° (dec) (Kf3E 0.49)

£-Substiputed-2, 4-dihydroxy-5-nitropropiophenons— (II)—(VID ¢] e (D)o 4
Bikel #eete] frmstl e R 2ERe wep ADE dimethylformamide 2, (III)—
(VID) & acectone o 2 FiEF LY o

(!)H ol ot
x
~ ZnCl, N NOs N “/\1
W O A N O 80, Nt
i |
COCH, COCl;
OH
|
(CH,0); ‘RNH,, O,N- ‘/\”
CHCl,, FtOH N\ ~OH
|
COCH,CH,R
R=, () —N{ 8 ); an, —N< s >0; a1, —N¢ .
: N2/ M TN R © o UNeH,
CH,OH

/u LCH, Ol t
(IVy, — \ V), —NH-—C —CH,;
CH,CH,OIL |
CH,

CH,OH CH,0H
| I
(VD, —NH-—C—CHj; (VID, —NH—-C—C,H;
|
CH,OH CH,0OH

Chart 2—Course of the synthesis.
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Table I—3-Substituted-2, 4~dihydroxy-5-nitropropiophenones. |
/%OII
I
COCH,CH,CH,CHy—
7 - B N Analysis(%
st
4% No. R 55%2; mp Appearance Formula Caled. Found
= — T ¢ 57.10 56.91
R-i —N{S > Ethanol 240(dec.) yellow needle C1.H1eN,05 H 6.17 5.97
R N 9.52 9,92
—_ . vellow cryst C 52.72 52.33
. i 3 .
R-1I N\ /o DMF*  210(dec.) 7040 C3H oN2 06 i{ 8:2%1 g: ég
CHj ellow crvst C 51.97 51.70
R-III —N¢< Acetone 190—192 ¥° OF “IYS CHLN.Os H 5.55 5.28
“CHs powder N 11.02 10.72
/CH .CH,OH C 49.68 49,59
R-IV —N<{ /o 160—162 vyellow needle  CisHieNOr H 5.77 5.25
CH.CH,0H N 8.91 8.82
CH.0H
\ T C 52.34 52.43
R-V — NH—C—CHs v ais—arr PR Elow e N H 6.0 5.89
| N 9.39 9.62
CHs
CH,0H
| o wal C 49.68 49.80
R-VI ~NH—C|—CHg n 195197 ﬁfkuge‘lo“’ CiaH15N:0q H 577 5.60
¢ N 8.91 9.03
CH,0H
CH,0H
| C 51.21 50.71
R-VII —NH—C—C:H; 17 180—182 yellow needle  CyyHzoN>Oq H 6.14 5.86
! N 8.54 8.21
CH,OH

* Dimethyliormamide

EAE R

HBEE

sil—Table To] FRd TBAHE 7Mo% MBS ABARK] BEAYz GiE
# 0.5mlro] #¥ELE (10 mg, 5mg, 2.5mg)e] AHEH = FAI 0.5% FHEs=
-carboxymethylcellulose FZEHD.

Bi—dd R {20 mouse(S, HBE 20 g gt & (EASs

B&% — (1) Ascitic Ehrlich carcinoma(Ehrlich)

(ii) Sarcoma 180

* ®#%; Strains were obtained from the Department of Synthetic Chemistry, Faculty of Pharmaceutical

Sciences, Osaka University, Japan.
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BEokMEIES S £y R #AY —Ehrlich 9 S-180 & &4 Mg 109ENAQEAH W
IREg 0.1mlol] g&w) & IUlsiel AT $% 7—9 [ whel] RS ok

BRSSOl #8t HiEMEER—Lhrlich 31 S5-180 & &4 MEERe] BT £ 21 B
ﬁ?’%if:l Wil 10mg, 5mg T 2.5mg e 1T H L il 7 ORI Ae] iEafete] AT
AL WA BB 510 PU).

IEBMAS WmMSEERE Lholich 2 S-180 % A% 24 FyMlseyy #ypS mel

TSRS 1 REIITRY T T2 RERIEA) fREERY S Z MUKE RGeS IRSHRIEE g5 B
fhell fat BhEE #ycel] o

_\’

b ®
EHFGR-50% AFHEOE HEE 24l A& fwa slestdcl kinmez
Teble Tl #7880 {8y 720 10 mg fL5dte] Ho0a A(FREEE vhebs) ¥ (Table 1D,
FEmMAR nIXl= R Table llIsh Zo] o)) gy BRI I Zils]
Kozt glidskel &y 10 M§R e R-V, R-VI R-VEH 3= 4570 B MBS0 45 4ids

< I 1 L\‘ .

Table II—Survival efiect of g-substituted 2, 4-dihydroxy-5-nitro-propiophenones against Ehrlich

ascite scarcinoma and sarcoma 180.

No. of ) ] '_ Suruval Lbury.’i'(dg’zﬂ};’é)]:;,” -

Compounds treated o S 80 Ehrlich e

. animal _10mg_ 5mg_ 2.5mg 10mg 5mg 2.5mg
R-1 10 4024) 4(20) 4(22) 30200 4018 217
R-1I 10 4(28) 30200 5(18) 5(18) 4(18) 5(16)
R-III 10 624, 5(21) 3(17) 4020) 4(24) 5(20)
R-1V 10 4(28) 3(24) 3(13) 3(22) 4(20) 4018)
R-V 10 7(26) 4(20) 3(15) 6{28) 3(26) 4(20)
R-VI 10 6(20) 4(19) 4(14) 5(24) 3(20) 5(18)
R-VII 10 6725) 3(20) 6(18) 5(27) 4{18) 3(15)
Conirol* 5 0713) 0{14) o014 0(15> 0{14) 0(15)

* 0. lm of sahng soluhon co: 1tammg 0. 5’0 of carl*o\ymethylcel]uloqe was admlms'e red.
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Table III—Relationship between effective interval time and decrease percentage of sarcoma 180

60% Decrease ‘ %
Comp. No. intearval(hr) M.D.*(%)
R-1 6— 8 50
R-11 6— 7 60
R-III 7—12 70
R-1V 3— 5 70
R-V 45—60 30
R-VI 60—70 40
R-VI 60—65 30
TR T —
£ 5

1. 2,4-Dihydroxy-5-nitroacctophenone & {vi%el gloi A Omer® %58 Rl #KahA] o
nitration & #sEstm 9 o} WEE JHS MM ERA KRR Mg WEe] AT
W 4 etz EEEd,

2. fTERES PUEEHRES S-180 9 Ehrlich o #3 AfFa)RalEh 2 M BEt gl &
455} 9) ok Leukemia 1210 o #3 HiEB5iAER 3 in vitro method o K3 HuFEEMER>
HisgstaA et

3. £1FHEel glol R-V, R-VI 3 R-VII o] MRy RIFT BEEes vebd AL
Billman® = Kahn?® ¢ 2-amino-2-methylpropanol ¢] #iffgtte] HRI sz BREH 3
o) SRR WHET B Fol HEAE 5T 4-amino-6-n-hexylresorcinol 5} ik B
o LB PUESFA RS BUBS Bkl BKROE oo jgHEtY o] R K
HEE BRE LEVE e Brdd.

I%E S

1. Resacetophenone ¢] iz 4] S-substituted-2, 4-dihydroxy-5-nitropropiophenone 7
4 potential anti-neoplastic agent 2 A %34 o},

2. GBS PuEERE o 24 Ehilich 2 S-180 ¢ &% ke B dd & mouse
(Rl #ate] ATFHE 2 MIEEEARS X173 K, 5 (1-methyl-1-hydroxymethyl)
ethylamino-2, 4-dihydroxy-5-nitropropiophenone(V), 8-(1, 1-dihydroxymethyl) ethylamino:
-2, 4-dihydroxy-5-nitropropiophenone(VI), g-(1, 1- dihydroxymethyl) propylamino-2,1-
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dihydroxy-5-nitropropiophenone (VIIy o] A:¢5ikEyo] 4] 3%hz 4= ¢l oh(Table I, IID.

& BRE BT ol TREE Bl T EMBRT LY TRSHE Dot FA KEELS
Aol 71 BRAsh > BB 2 WBEES Mieshel 4 ARABERE ARCBEE SEREL
ol MEE Et.
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