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Shozo Kamiya, Akitada Nakamura, Takanobu Itai, Kimie Koshinuma,*"
and Genzo Okusa*®: The Mannich Reaction of Maleic
Hydrazide and Related Compounds.

(National Institute of Hygienic Sciences*' and Showa Pharmaceutical College**)

The Mannich reaction of various kinds of 3(2H )-pyridazinone derivatives with 2,2'~dichloro-
diethyl amine was examined, and the N-mustard derivatives were obtained only from maleic
hydrazide and 4,5-dichloro-3(2H )-pyridazinone. ~ Other 3(2H)-pyridazinones gave corres-
ponding N-hydroxymethyl compounds. However, the Mannich reaction with dimethylamine,
piperidine, or morpholine yielded the corresponding N-Mannich bases in good yields.
Similarly, 4(1H)-pyridazinone gave the N-Mannich base, 1-piperidinomethyl-4(1H)-pyridazi-
none in 66% vyield.

The N-Mannich bases derived from 4,5-dichloro-3(2H )-pyridazinone showed bacteriostatic
activities to S. aureus and E. coli.

(Received March 18, 1966)
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TAFAEFISO&RER L b, EE LT I-B B, 3/ib 6-hydroxy-3(2H )-pyridazinone & U THEL T 5.9
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¥ 7= monohydroxypyridazine ¥f, % & 21X Chart 1 @ Ib (Ry, Re=Cl, Ry=H) » %\ iz Ry, Re=H ¢ R;=H,
B I, Cl, OCH; 7 X YA keto BE LCHFAEL WD Z & bR T 5.

Chart 1.
R, R,
)] |
Rg-/\Fo CH,0, (CICH,CH,),NH Rg—/\fO CH.CHLCI
R NH M N—CH2N<
NNV NN/ CH,CH,CI

Ia M Rl, RazH, R3=OH
Ib . Rl, R2=C1, R3=H

]Ia N Rl, RQIH, Rg‘—“OH
Ib : Ry, Re=Cl, Ry=H

ICHzo (CICH,CH,),NH | H/PAC la, b + HaC;N<CH2CH2u
| | CH.CH.CI
Ve
o oD Mo m
| - g
HO-,, N-CH:OH HO-  N-CHN >
v v

<A vEEe F 52 F Ta) & 5 it 4,5-dichloro-3(2H )-pyridazinone (Ib) #5558 ¥4 LD 2,2'-dichloro-

diethylamine % X O 37% A~V vEEEAT 2 & LR DREHRLEL, ThZh 36% L0 77%
DIYE < Mannich base 7385 5. Ta X ¢ Mannich base 1 1660cm™ &, F7- Ib X b © % hix 1642
em™ 1T 3 FH AR = ARKEORIER L, ¥ i BRI RS h B 3200cm™ fE0 NH oRIUEHAT %

F f-mE Iy 1050~1200 cm™ & = — F S-S BT B T L .

Tasre 1.
-  jmon ) amds
mp (log &) mp (log ¢)
/\lzo Cl
CHO-L  N-CH; 812 (3.41) Cl-? N0 A
N N-CH,N(CH.CH,CI), 0% (3:33)
o )
CH.o N-OCHCH, 315 (3.49) /\H'OCH3
SN , N 288 (3.26)
/\—O CH:,'O— %
ol N-CH:NCHCHCl, 322 (-28) /\I:‘o
YN~ N-CH, 336 (3.50)
Cl O=\nr ~
| )
cl-/ =0 CH,
Il\rucﬁa 300 (3.46)
\N/

% DB BRI A= 27 + 4T3 Table I k3 & 5 Ik 2-methyl-6-methoxy-3(2H )-pyridazinone,” 2-ben-
zyloxy-6-methoxy-3(2H )-pyridazinone® 3 X % 2-methyl-4,5-dichloro-3(2H )-pyridazinone D = &% mono-N-
B #i-pyridazinone FFEA DO WY A <= 7+ VI ER L, 3,6-dimethoxypyridazine ¥ I 7% 1,2-dimethyl-1,2—

dihydro-~3,6-pyridazinedione O L I1TE 5.

X 5z N-Mannich base T % & & DILFAEEH & LT, Z 1 %@ Mannich base & hydrogenolysis % g %4

5) K. Eischehberger, A. Staehelin, J. Druey : Helv. Chim. Acta, 37, 837 (1954).

6) A : Ak, 82, 244 (1962).

NII-Electronic Library Service



No. 11 MR ~ v vEe F 52 N X OB LAY D Mannich K 1101

foo b Ha, b & 5% <7 oy aRTlEE U CHETKRTWFERE > 758, 88l e r0KkEY
WL, EEfc Ta, b 3L O3 %7 I v Th 5 N-methyl-bis(2-chlorcethylamine (1) % 4R+ 5. F7=
2-piperidinomethyl-6-hydroxy-3(2H )-pyridazinone (V) ¥ hydrogenolysis |z & » N-methylpiperidine * Ia &
7%, & DHEFEL, —ffic C-Mannich base 23 hydrogenolysis 1z X hIRRD L 5 & A F A HAFELE2 M7 3
VRS B2, &4 70 N-Mannich base i3 3 &7 3 vE BT 5.

H, ,
~C-CH-NR; ———  =C-CH; + HNR,
Pd/C

H, ,
“N-CH,-NR;  ———»  -NH + H,C-NR,
Pd/C

Tiebhb, la KRBT & LKEBED o- LT H 5 5 fiidy T IBMORBMERT § Frrr=10
0- fLTHB A~ MLIT T AFAT I 2 AFAENBELDOTH D51, Fhit C-Mannich base THE NS £+
Lz hydrogenolysis X 3 methylpyridazinone FHERAY A KT %5 ¥ 7213 hydrogenolysis 88 < I35
T H B PO EY bt N-Mannich base, 374> % 2-[bis(2-chloroethyl)Jaminomethyl-6-hydroxy-
3(2H )-pyridazinone (fla) ¥ X O 2-[bis(2-chloroehyl)Jaminomethyl-4,5-dichloro-3(2H )-pyridazinone (IIb) <&
5. ’

* 7 lTa i XHIB@BFE o 2,2 -dichlorodiethylamine 3 L O hAL~ ) VARG R Ch, 5- LT A F LT 3
) AFAAEREETERYEINT 520:5, Ia X Ta @ 6- (KEEHIIV-3>¥ % potential phenol “TH 5.%4

—F, Ta war=Y vk L RIGS & % L 2-hydroxymethyl-6-hydroxy-3(2H )-pyridazinone (V) %453
5. NV itk sEmr~ Y vEMBMLUCERNE Ia w3 3. 4 V 2BFE D 2,2/-dichlorodiethyl-
amine & =%/ ~APFRPTS HMERCHE T2 & 2~4% 0BRETH D0 Ta 2M85R 5. LarLisss,
V =y 2vo KRG Tk N-Mannich base (V) 28 289 oluERcELRI.

Ia © 2-chloro-N-methylethylamine iz X % Mannich IS Ci2iEY4 3 %5 N-Mannich base (34K83 V o
L5, ¥ Vo 2-chloro-N-methylethylamine % [t X % € #2435 N-Mannich base 1785 hd°
la wgcofLCLE T

Ia, b P4 o 6-FE#-3(2H )-pyridazinone (I : Ri, Ry=H, Ry=H, I, OCH; &) & 2,2’-dichlorodiethylamine
X o Mannich FJSCi3 N-mustard FEKIEL NS, T £ho N-hydroxymethyl ¢k (Table M) % 4:5K3
5. %7, Zhbo N-hydroxymethyl {kiz 2,2'-dichlorodiethylamine % JZJ5 X @ €% N-mustard {3850
TEREZER L. L Lissib, Thbo 6-F#-3(2H )-pyridazinone L €Y P v, Ak v, Erl
L visd L ® Mannich KIECIREBEETRIGL T Table T i@ Ei7- k 5 72 N-Mannich base %453 5.

Z OFDTEIRITIR7 2 FERCKF 5 Mannich SO SWTOBRIIEDE b o BTEE
WA HE R TH D, Lo Lieais, DLEBRNHERL Y, A7 &4 N-hydroxymethyl f& (V) i3 KIG D
FTRIRNE w2 B, TRERDE, b LV SRR TH D701 NV EH2R/7 I vERISIRSZ LI LD,
Hijzh > Mannich [Jf & FAIRE OINET Mannich base ZE 51370 b ThB. BEITOIV=) —125 b
v ¢o Mannich RIS BIT 2 BBOPIC Jud, KGO initial step 137 $ v kR A A7 AT e FEDORIG
THBHEINTN5.7 Ta & 2,2/-dichlorodiethylamine ¢ %Gl Mannich base (Ila) 2385 1% 2% LD 6-F
Hufk (I: Ry, Re=H, Ry=1, Cl, OCH; 70 &) CTREBLI TR, & O HEI FCHEBETIFEC s\, substrate
MOBTFREOWHELFIEL TS LI, 150 v FaELD 0L BhHEEE .

1 BOTEFBIRE N 29 AFETH 5 2-hydroxy-5-chloro-6-methoxy-3(2H )-pyridazinone (V[) ¢ Mannich

* 3-pyridazinol l-oxide (VI) <« #fic hydroxy # (M-A) X  /\ gy N0
ot amido & (M-B) 1% 2 5 h % 2, VW © Mannich i By ' y\l — I\’IH
LCixlic®ET 5. SN/ NN/

| 4
O 0
VI-A V-B

7) E.R. Alexander, E.J. Underhill: J. Am, Chem. Soc., 71, 4014 (1949).
8) J. H. Burckhalter, J.N. Wells, W.J. Mayer : Tetrahedron Letters, 1964, 1353.
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TasLe . The N-Hydroxymethyl Compounds derived from Maleic Hydrazide Derivatives

Ry
|

Rg—/\zo

R N-CH,OH

NN/ )
. . Analysis (%)
. IR cm™:
Yield m.p. Cryst.
R R R: Calcd. Found
1 R P (% O s By e e

C H N C H N

H H OH 69 169~170 ether 1650  42.26 4.26 19.71 42.61 4.46 20.56
H H H 76 148~152 EtOH 1644  47.62 4.80 22.22 47.81 4.79 22.08
H H I 43 163 acetone 1635  23.83 2.00 11.12 24.24 1,91 11.47
H H OCH, 62 (ldizco”rgg% EtOH 1670  46.15 5.16 17.94 45.58 5.02 17.61
Chart 2.
c1-/\1:0 C1-7"N\=0 c1~'/\:0
ST ST
. - _O-CH, N-OH. >
LH?»OT\:N}\I OH CH3O”]\\NE\I O CHZN\. > CH:-;O"\\N/ © HN\__'.
I W K
OH 0 0
{ 1 ST 1]
A cmo, I > A
l . N |
N — 1 N N
NN~ NN~ AN~
H |H N/
X-A CH,- N __>
X-B :

R Tix O-Mannich base (M) oAERMHESH 220 M ) Vv XA r~ ) vCAET 2 2 T o
vy vl (K) 4T 205 W 3@ ohisns . Tidbb, W 1% pyridazinone iz K L T 2z
KEDOBHES <, 3 BOBIKSISIBI G-Ik fedTH 5 5.

4-pyridazinol (X-A) % 4(1H)-pyridazinone (X-B) s EEEMTH 525 X-B ¢ LTHEELTWAS. X D
Mannich K54 N-Mannich base, 3 753>%, l-piperidinomethyl-4(1H )-pyridazinone (X[) % 66% OET
AR L. X OB i, <7 ¥y AR ML T % hydrogenolysis iz X X 1wd & %.

T Zi AR & /e Mannich base 12oWC, SBROIFOIEIT X b HEIFA LI, tofR, Table I iz
R X 5 2-[bis(2-chloroethyl)laminomethyl-4,5-dichloro-3(2H )-pyridazinone, 2-morpholinomethyl-4,5-di-
chloro-3(2H )-pyridazinone }s X ¢% 2-pyrrolidinomethyl-4,5-dichloro-3(2H )-pyridazinone 3 7" F v B (F.D.A.
209P) iz, F7 2-piperidinomethyl-4,5-dichloro-3(2H )-pyridazinone (¥ 7" F v ik X OKIEE (E. coli Us/
41) iz 1000 y/ml. CHE AR L. 7ok, b oiliy vIicBIL ik, B TRAZ YV ~=2v 75 A
FHRTHD.

£ B o &

RISEBET W ITh B EAFAC T 50T REMALLT <vAvie FF2 F B IO 4,5-dichloro-
3(2H)-pyridazinone 0o#&% L5, ok & L <= Y vt Hellmann &9 oSk kb 37% wi<y VL E
ALlk. ’ ‘

2-Bis(2-chloroethyl)aminomethyl-6 -hydroxy-3 (2H )~-pyridazinone (Iia) 2, 2'~dichlorodiethylamine
hydrochloride 4.4 g. (0.024 mole) % H,O 6 ml. ¥ X vt NaOH 0.6g. o kABWhemzxBEML, ¥HT2 2,2-

0 OEURRARIE.
9) -‘H. Hellmann, I. Loschmann : Ber., 89, 594 (1956).
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dichlorodiethylamine % = — 7 2~ ¢ 3 @#HT . = —~F MR R KK TV, NagSOs cHRE, =~ ke
KAKBRIDVIRETHETS. hRoBEgs EtOH 10ml. wiE» L, = hie 37% CHO ¥ 4.0ml. % fnx
BAT 5. BRTFEHRE Lt~ A vle F7o F 2.68g. (0.024 mole) % EtOH 10 ml doic B Lo A
Zo KB ET A0~50° ks ) TN LESEMET 5 2B T5. 1HKREL, B L-EGRERY RE,
#o EtOH T, MEFY & — & —FCERET 5. m.p. 139~140%decomp.). 2.3 g. (36%). EtOH =@ L,
WECTEMUERLFTHI® L X BT 5. m.p. 143°(decomp.).

2-Hydroxymethyl-6-hydroxy-3(2H )-pyridazinone (IV) < Vv 4 viEe F 72 F L34g (0.012mole) %
EtOH 20 ml. w¥¥ L, 37% CH:O % 3ml % inx, SET 24hr. T 5. REIEO~ U A vBe FF 28
FERL, PREPBECEE, RE2VEO 37% CHO fx iz o =~ 74 CHERTS. EaoBRE, mp.
169~170°. 1.17 g. (69%).

2-Hydroxymethyl-6-hydroxy-3(2H )~pyridazinone (IV) L~ L ORIS WV 0.71 g. (0.005 mole), v
~y 2y 0.85g. (0.01mole) % X ¢t EtOH 5ml. % 30 min. ¥+ 5. 4K%, 3 BMSECKET 5. WE
TR UKEST 2 s magt kG2 HETs. BEL, BEF v » -2 —rhoiik+5. EtOH cHER. #68
W, mup. 183~185°. Bl &K Lz 2-piperidinomethyl-6-hydroxy-3(2H )-pyridazinone & iBAL 3 2 i Bl Sk
BT Lisw. 0.29g. (28%). '

2-Piperidinomethyl-4,5-dichloro-3(2H )-pyridazinone 4,5-dichloro-3(2H )-pyridazinone!® 3.3g. (0.02
mole) % EtOH 10ml. WL, zhice-~2y v 187g. (0.022mole) % vt 37% CH:O ¥ 2.0ml. %z
BE, REBEBALTRIGT 5. KB L, 40~60° w5 b % & /e 28 RS HEMET S LET 5. B Bl
L@ o3RG & WiE, ik 5. m.p. 108~111° 4.00g. (76%).. EtOH < WS35 & m.p. 115~116°
Ll s, ‘

6-lodo-3(2H )-pyridazinone 3,6-diiodopyridazine® 26.5g. % 8% NaOH ¥ 150ml. » 2hr. B¥34 5.
Blta bRz B Fm L, ACOH TlMELTHEMOOBRENE T %, RFE L, PEOKTHE W EET 5.
AcOEt X v H#E&HL, FHEsHRMA, mp. 173° % 16.50g. (93%) % 5. CsHsON.l Anal. Caled. : C, 21.64;
H, 1.36; N, 12.62. Found: C, 21.94; H, 1.43; N, 12.07. IR cm™: vy_g 3200~2600, vco 1665 (Nujol).

2-Bis(2-chloroethyl)aminomethyl-6-hydroxy~3(2 H)-pyridazinone (Ila) @ hydrogenolysis Ta 0.44 g.
% MeOH 20 ml. ML, 5% Pd-C 0.2g. % inx, KEKHES CRERET 5. BEREo H 285 MoRIXT
%. MeOH 30 ml. #ammUm#e, ABFBRBLME X KR. FRE2BMECHEREL, REL=—71 CHH+2.
M % NaSOs TR, =—7 2+ HHEL, REO 1% & v picrate &3 5. HEHR&E (from EtOH),
- m.p. 127~131°, B A U 7o N-methyl-2,2’~dichlorodiethylamine® ¢ picrate LBEL C b AT 2R X
e FRO=—~FAREDS R MeOH X b BHERTZ L&A 1 2 = RE, m.p. 294~298%(decomp.) % 5.
AFED IR A=z b ait=rvAvBie F2Y Forhic—%. 0.18g. (97%).

2-Chloro-N-methylethylamine hydrochloride = 2-methylaminoethanol 25.0¢g. % = —~ 5 & 200 ml. AR
L, 2o HCl AL KATEB CEBELT5. =~ 7 4 2BETBETHERROEBERES. ch
KA, BEBELEND SOCL 50ml. 2T L, Ei< lhr. #8935, 20 TcKIBET 2hr. BRT % ERIE
B BE L 5. BE O SOCL #MECTHEL, RE4 EOH wEML, BAHl~v o vEnz, SREFC
BET s a0t REEHlT 3. BFEL, EtOH-FHh~v2 v (1:5) kv, BET v ¥ ~ 2 —dhcig
3 %. EtOH-Ai~ v v cHEES. ®EghRE, mp. 96~103° (3CHhE,*® m.p. 89~90°). 25.2g. (58%).

1-Piperidinomethyl-4(1H )-pyridazinone (XI) 4(1H )-pyridazinone 0.96 g. (0.01 mole) % EtOH 5ml.
KB L, €<y 0.85g (0.0l mole) 35 Lox 37% CH:O % 1.0ml %%, HETs Lo5T5. SBR
# 2hr. HEH, Sbice<yv v 0.85g (0.01mole) Zjux, K LT 60~70° 1= 5min. &k, 1 WKE
4%. EtOH #METHEL, Bobhlfat = —F AL THVWERTA. iso-Y vz — 5 v CEERTRIT
S SRR, mop. 104~105° L7 5. IR cm™ @ veoo 1620 (Nujol). 1.28 g. (669%). CioHisONs Anal. Calcd. :
C, 62.15; H, 7.82; N, 21.75. Found : C, 61.75; H, 7.90; N, 22.74.

X o hydrogenolysis : X 0.20g., MeOH 50 ml. % X ¢t 5% Pd-C 0.1g. #/XKELE P CcEE TR, 20 min.
THME® Ho 2®I+%. PA-C 2FFHL, FikLZEL, 2BEL MeOH X v R T 5. EGERERE,
m.p. 225~226°%decomp.). AfHo IR 227 + A1k 4(1H)-pyridazinone o Zhic —%. 0.07g. (70%).

REHRE 1= v eH 7.2) 28T, ThFh 5000~250 y/ml. OEECK 5 X 5ICHEBL, 7+
BRI HEREOMREL, PR EtOH %inz, M—-RBERKEL, 7 FyRES JORBE 2 #RE & L.
24hr. EBHEBE O 1000 ERRK 0-.1‘ml. AR, 370 CREE L, BMEIFRAERANC.

bbb, WAL IR WIEHE, BESERER D CBEREYTE, BREEEAECHLEL LFE
T. PRI EEB I CHEFTENRELTHLRITEOH A CKH L T

E A AR IR R, EAER RS

10) &% : Chem. Pharm. Bull. (Tokyo), 4, 497 (1956).
11) P. Coad, et al. : J. Org. Chem., 28, 218 (1963).
12) A.F. Nikolaev, et al.: Zhur. Obshchei Khim., 33, 391 (1963) (C. A., 59, 424 (1963)).
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