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Studies on Pyndazmone Denvatxves VILY  Synthesis of Urmary Metabolites of
4—Ethoxy-2-methyl-5—morphohno-3 (2H) -pyrldazmone
(M73101) in Human

Masaniro Tarkaya, TosuiEIRO YAMADA and HirosHi SHIMAMURA

* Reseavch Laboratories, Movishita Pharmaceutical Co., Ltd.?)

(Recelved April 3, 1978)

Among seven metabolites which were isolated from the urine of man adm1nlstered
with 4-ethoxy-2-methyl- 5-morpholino-3(2H)-pyridazinone (M-73101), six metabolites
were synthesized. - Chemical structure of the synthesized samples was confirmed by
instrumental analysis and direct comparison with the metabolites.

Keywords 4—ethoxy-2-me‘thy1—5—morpholino~3(2H)-pyridgzin6ne (M 73101);
analgesic-antiinflammatry drug; urinary metabolites of human; 5-substituted amino-
3(2H)-pyridazinone; . dihydro pyridazino[4,5-b][1,4]oxazin-8(7H)-one;  5-[N-carboxy-
methyl-N-(2-hydroxyethyl)amino}-4-ethoxy-2-methyl-3(2H)-pyridazinone o

59 1FT LB SE R IR T 5 AT substituted amino-3 (2H)-pyridazinone FB k0 &% 1Tk
W, BRiERENAERYETS 4-etho>,s_’;y-2-methy1-5__-morpholino-3(2H)-pyridazinone (M73101) ZRWHL
Tz, - .
B WIRE 3 ERBRTh B, HIRE L R (BRI B M b Te\s 26— 42 RO T #5
F 47 21 REHEE) ERCTTe > M 73101 ORFRBEHOBRET, 78H (Chart 1, I—VII) OfH
B S R T 5. Lo Lo b OBBRAEREAN 7 — 2 »ORESHAELDTH S5

L@, chbe b E*ﬁn‘%&%oﬁl_%1t HNC DD & & bic, TOREFREHRNT 2 BT I—VI O
REDE AR LD THRET 5. 73 VII @Ama:-i BT LTHLY, BAERE TS 5.

1) 26 #: HEABI, WTFRE, /J\%EK?“], #EEE, 98,413 (1978

2) Location: 1658, Ohshinohara, Yasu-Cho, Yasu-gun, Schiga, 520~23; Japan. R

3) a)EEEK. K B KRBT, BAAW, =K 3 86, 1082 (1966); b) Idem, ibid., 86, 1168

O (1966); o) BEER, K WX BABEY, KRBT, Kk 88,784 (1968); ) WEER. WA,
K B BE R, BARKAE, 47-17790 (1972); o) FEEE, ARAZ, BABI, & ¥ H
CARELE 06 FMWERSE, 112, £ WE, 1976 (M. Takaya, M. Sato, K. Terashxma, H. Tanizawa,
Y. Maki, J. Med. Chem., ZH).-

. 4) T. Seki, Jap. J. Phavmacol., suppl, 26, 54 (1976). _

5) a) Bk K, WAEBIL, BIERE, HREELE 6 ELMAERE IV-166, 4 HE, 1976; b) B &,
WOMEE, R R WHESBE, KRARIEE, BAEERE 97T FRMEEERL, IV-182, Wi, 1977.
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@) The proportion of total metabolic product shows. (cf. reference 5)
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PhaC—O—CHzCHz-*N /Cl : PhaC—O-—CHzCHz—-l\i ,/OC2H5 . P /
N | T e H,, Pd/C
< =0 —— -0
- NaOC:Hs N—I:I
]
CH; CH;
X X Ph=phenyl
Chart 2

4-Ethoxy-5-(2-hydroxyethylamino)-2-methyl-3(2H )-pyridazinone (I) Q&R

4T M 73101 D EREEL3G) .Vlﬁm LT ‘4,5-dichlor0-2—methyl—3(2H)-pyridazinone (VIII)® = monoétha-
nolamine % FJE & ¥ T 5-(2-hydroxyethyl)amino f& (IX) &KL, 0 IX %+ ) v a=5F5— b2 &Y
=z - LHER 150° T 48 WHMELT 4 7 ethoxy {LREAARREICK 5. S IX 0 5
fr 2 7 ¢ ) ZOPET C, LOBTEENE It ) REAKCERT 5n L Bxbh 5. %2 VI &
N-benzylmonoethanolamine 75 &5 L 7= 5-[N-benzyl-N-(2-hydroxyethyl)amino]-4-chloro-2-methyl-3(2H)-
pyridazinone (X) #\VCF b U ¥ A= 5 — bk ETr= s s — AT 3 BEIME L L 25, B L 5-[N-
benzyl-N-(2-hydroxyethyl)amino]-4-ethoxy-2-methyl-3(2H)-pyridazinone % 5% -, 5 LB KERE LB L
7z mp 108—109° %73 4-benzyl-2,3-dihydro-7-methyl-4 H-pyridazino[4,5-b] [1,4] oxazin-8-(7H)-one (XI) 2}

6) R.F. Homer, H. Gregory, L.F. Wigins, J. Chem. Soc., 1948, 2191.
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RS . Licht o T 2 OBIBRIEA BT B Foib, Bk € ) o v X [ tritylehloride % 120° T 24 B ,
PR ST 5 (oBEBUKEEY O-trityl L L7cfbdt XIL &ML, 20 XIL &+ Y va=sFy—t
Bftsm s ) —AHT 110 BRIINAGETT 5 & ERIIC 4-ethoxy fk (XITT) 5@ i, XITT X HEC L Y
A5y ARFERMEEE UTEMERTT S LRSI BREEI T TH, mp 110° 2R TREHEY 1 w8l 2 LT
% (VIII 255D EEIE 35%). '
ek X &7 PY)va=F5— b EORETHELNI: XI @ pyridazinooxazinone #RiZ, CEPVEMEA R T
FEAADRENE SR FHGEETHS. =0 XL OWEIIO¥DF — 57 LW L. Beilstein KIS
#, AR AR) A2 b MTKEEEDORINE DT, BHAHLE (NMR) A< AT §3.35 & 64.16 I©
=L vED triplet (J=6Hz) O~ 7> 1%, §4.62 I x-% VYD singlet O 7 A %ERY, mass AN
7 b A (MS) T X 2B HCL(36) WA Lic mle 257 (M+) 2 ZBbdTe.
-5~ [Bls(2-hydroxyethyl)ammo]-4-ethoxy-2-methyl- (2H )-pyridazinone (11) V)Aﬁjz
VIII } diethanolamine %5 & L7 5-[bis(2-hydroxyethyl)amino] f& (XIV) L::ﬁ ) —n ::{: FhY \7 A
=57 — PfERA SRR, XI LREEEOMBRIGHEE L7L 2, 3-dihydro -4- (2-hydroxyethyl) -7-methyl- 4 H-
pyridazino[4,5-b][1,4]oxazin-8 (7H)-one (XV) %k H 27z, LicdioT XIV @ benzylbromide %7 SR CIERE X
#C 5-[bis(2-benzyloxyethyl) amino f& (XVI) &AWL, 2D XVI %3P Y YA =F 55— EBir=x/
Lk 30 BERIAMBALC 4 fic= M F U EAEAL, BHECI OB N v o A bLT HOWRONBEY 11 %
FE LI (VIIL 225 OBHULE 30%). ‘
5-Carboxymethylamino-4-ethoxy-2-methyl-3(2H )-tpyndazmone (III), 5-[2-(Carboxymethyloxy)ethylamino]-
4-ethoxy-2-methyl-3(2H )-pyridazinone (IV) :,";,J:‘U' 5—[N-Carboxymethyl-N-(2-hydroxyethyl)ammo]-4-ethoxy—
2-methyl-3(2H)pyridazinone (V) D& :
IIL, IV B IO VOEIE II OARCEIL T/ -k, $iib sodium N—benzyiaminoécetate, sodium
k 2-(N-benzylamino)ethyloxyacetate %5 X 7% sodium(2-benzyloxyethyl)aminoacetate % F\~C, VIII &KeR¥
BERINE L C B 7 5 - (N-benzyl- N-carboxymethylamino) & (XVII), 5-[N-benzyl-N-(2-carboxymethyloxy)-

| (HO-CH.CH):N_ Cl HOfCHzCHz—Ni :o
B N e
N /= B N /
NN NaOC:Hj N-N
] . N |
CH: ' CH,
XIV XV

l

(PhCHz—O—CHz(:Hz)zN Cl

N—I:I 2) Ha, Pd/C
CH, ,
XVI
R\ /Cl . ) :
< 1) NaOC:Hs
< D=0 ‘ e m IV, V
N-N 2) H, Pd/C
]
CH;

XVI: R=N(CH;Ph)-CH,COOH
XVII: R=N(CHyPh)-CH;CHy-O-CH;COOH
XIX : R=N(CHsCH;-O-CH:Ph)-CH:COOH

Chart 3
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XX KXI XXT

Chart 4

ethylamino] f& (XVIII) % X 7' 5-[N-carboxymethyl-N-(2-benzyloxyethyl)amino] & (XIX) % #HEF7 b
VY AEF T bEEE X 2 AL 150° T 15—20 BERIMBGE, B~y o b LCREIEY 1T, IV X0
VAR LT (I mp 181°, VIIT 5 OBHIRE 45 %; IV: mp 120—121°% VIIL 225 DEEINR 30%; V
mp 127—129°, VIII- 73”/5@;@%1{}(@ 389%).

4-Ethoxy—5-morpholmo—3(ZII )-pyndazmone V1) OAR

VI % 4,5-dichloro-3(2H)- -pyridazinone? 1 benzylchlorlde wEH SRTHR 2 -beﬁzyl 4,5-dichloro-3(2H)-
pyridazinone (XX) »HER L. M 73101 DERED 1 Lin5>T XX O 5 frkerh) /L, 4 f.L’i’—‘“— by
F oLz 2-benzyl—4~e’ch()Xy-5—m0rph011no—3(2H )-pyridazinone (XXIT) % 10% -5 2 v & REEHEL -
THETF (4.6 kg/m?) 60° T 36 BERIEEIE LC mp 185—187° &R REIEY VI AR Lk (XX 7 1‘9:@
WEINER 13%)-

Llk, &E L I—VIize b JRd 5 BEREE S nic REED & ABIBRT — 2 BB —BT 5 L 2R
T

=2 B > e

4- Chloro-5-[(2 - hydroxyethyl) amino]- 2- methyl-3 (2H) - pyidazinone (IX) 4,5-Dichloro -2-methyl-3(2H)-
pyridazinone (VIII) 17.9 g & monoethanolamine 18.3 g %#7KF 5 BRIMEARI T 5. BHARRKICE & WA T
B LERAHH L, mp 133—134° o EfE& 188 (WK 89%) %7F. IR L cm~': 3260, 3150 (NH, OH),
1640 (C=0), NMR (DMSO-d¢) 6: 3.3—3.6 (4H, m, N-CH 2CH,-0), 3.58 (3H, s, N-CH,), 7.86 (1H, s, C4-H),
4.84 (1H, t, OH), 6.44 (1H, t, NH). MS m/e: 203 (M+) Anal. Caled. C,H,CIN,O,: C, 41.28; H, 4.91; N,
20.64. Found: C, 41.20; H, 5.02; N, 20.48.

-[N-Benzyl-N- (2- hydroxyethyl) amino]- 4- chloro- 3-methyl-3 (ZII )-pyndazmone (X) VIII179¢g & N-
benzylethanol amine 45.3 g % 7K 100ml ©iE» L, 24 WHEMBEET 5. WHK 10% HCL <HML,
CHCI, #iH, Kk, Na,SO, THEE#E CHCl, Bk, ethanol-isopropyl ether X DEFL“C mp 116—118° %
RTEAER 22.1g (XK 75%) &7, IR LY cm—1 3400 (OH), 1620 (C=0). NMR (CDCly) é: 3.64 (3H,
s, N-CH,), 3.58 (2H, t, /=6 Hz, N-CH,), 3.82 (2H, t, J=6 Hz, O-CH,), 4.71 (2H, s, ph-CH,), 7.68 (1H, s,
Ce-H), 7.28 (5H, s, Ar-H), 3.2—3.6 (1H, b, OH). MS m/e: 293 (M+). Anal. Calcd. cMchu\rsog C, 57.24;
H, 5.45; N, 14.31. Found: C, 57.30; H, 5.62; N, 14.35.

4-Benzyl-2,3- d1hydr0-7-methyl—4H—pyr1dazmo[4 5-57[1, 4}oxazm-8(7H)one (X1) EtONa 30 ml (&B Na
0.03mol &4) & X2.9g %Mz, 3KHEMARKTS. BHETAWEHEBL, 2WELPRLL BEYE
CHCl; #iHi, Kt BEL, BohsiEh% ethanol»isopropyi ether 7 LFE#ET 5 & mp 108—109° % RT 4
s 2.5 g (IR 97%) % &. IR »¥! cm-1: 1640 (C=0). NMR (DMSO-d,) 6: 3.35 (2H, t, J =6 Hz, N-CH,),
- 3.54 (3H, s, N-CH,) 4.16 (2H, t, /=6 Hz, O-CH,), 4.62 (2H, s, ph-CH,), 7.32 (5H, s, Ar-H), 7.88 (1H, s,
Ce-H)j. MS mfe: 257 (M*). Anal. Caled. C14H15N302: C, 65.37; H, 5.83; N, 16.34. Found: C, 65.42; H, 5.95;
N, 16.40. . T

5-[N-Benzyl-N-(2- tntyloxyethyl)amxno]-4-chloro-2-methyl-3(ZH )-pyridazinone (XII) X176 g HFZHBE Y
© VIC ¥ L tritylchloride 25.9g #MM% T 24 BB T 5. RIGK L BHE Lk CHCL; M Lg%y Yy
s Asm< b ST 7 4 — [Wako'sGel, C-200, benzene-chloroform C#H] TREHY 35 LlRY 32.3g (R

= 999) %/. NMR (CDCl,) 6:3.26 (2H, t, J=6 Hz, 0-CH,), 3.59 (2H, t, J=6 Hz, N-CH,), 3.68 (3H,

7) R. Shonbeck, F. Kloimstein, Monatsch Chem., 99, 15 (1968).

8) MALRMIE, /8 L7z IR: L 215; mass: AAETF JMS-01-SG; NMR: HART JNM- -PS-
100, NMR oRIZEAHEEE LT tetra.methylsﬂane (TMS) HERAL, DF¥OMBICX > TREKLL,
s: singlet; d: doublet; t: triplet; q: quartet; m: thultiplet; b: broad.

" 9) WEXKY (0.05 mmHg, WMKEE 180° L) “Coiﬂ — AT B, BFasu= ST 7 4 —EHLT
WHHL L.
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s, N-CHj), 4.25 (2H, s, ph-CH,), 7.21 (20H, s, Ar-H), 7.44 (1H,'s, Ci-H). Anal, Calcd. Cy;3H4CIN,0,: C, 73.95;
H, 5.60; N, 7.84. Found: C, 74.23; H, 5.55; N, 7.62.

5-[N-Benzyl-N-(2-trityloxyethyl)amino]-4-ethoxy-2-methyl-3(2 H)-pyridazinone (XIII) ©  EtONa 300 ml (&
B Na 0.3 mol #&%) & XII 30.0g 2B HTHR4cMmz, 110 BEMEEET3. SEBEHRL, RED%
LU, BEEER BREVWE Y Y » ¥ sr< 75 7 4 —[Wako's Gel, C-200. benzene-chloroform T
M1 TR ThiiikY 305 g (IR 98%) %#&. NMR (CDCl,) é: 1.18 (3H, t, /=7 Hz, O-CH,CH,), 3.27
(2H, t, J=5.5 Hz, CH,-0), 3.58 (2H, t, J=5.5 Hz, N-CH,), 3.62 (3H, s, N-CH,), 4.10 (2H, q, /=7 Hz, O
CH,CH,), 4.57 (2H, s, ph-CH,), 7.24 (20H, s, Ar-H), 7.45 (1H, s, C¢-H). Anal. Calcd. CypH,y;N,0,: C, 77.06;
H, 6.42; N, 7.71. Found: C, 77.27; H, 6.57; N, 7.48. '

4-Ethoxy-5-[(2-hydroxyethyl)amino]-Z-niethyl-3(2H )-pyridazinone (I) XIII 15.6 g ZIBIERE 4 Ho &
7y EtOH 150 ml w34 10% Pd/C3.0g # M CHBHFETEMBETY 8 BEfF 5. PAIC BEx »H
LichBEEEL, YV I ¥ 12 w< X3 7 s — [Wako's Gel, C-200, benzene-ether C¥H] THEH L,
ethanol-isopropyl ether TH# T2 & mp 100—101° %R+ &€ & 5. 3.0g (R 48%) »E. IR »ua
cm~1: 3300 (OH), 1620 (C=0). NMR (DMSO-d;) 6: 1.28 (8H, t, /=7 Hz, O-CH,CH,), 3.41 (2H, t, =6 Hz,
N-CH,), 8.63 (3H, s, N-CH,), 3.66 (2H, t, /=6 Hz, O-CH,), 4.20 (2H, q, /=7 Hz, O-CH,CH,), 4.95 (1H, t,
J=6Hz, OH), 5.87 (1H, t, /=6 Hz, NH), 7.85 (1H, s, C¢-H). MS m/e: 213 (M+). Anal. Calcd. CoH,;N,0,:
C, 50.69; H, 7.09; N, 19.71. Found: C, 50.52; H, 7.00; N, 19.70. : '

5-[Bis(2-hydroxyethyl)amino]-4-chloro- 2-methyl-3(2H )~ pyridazinone (XIV) VIII 17.9 g & diethanola-
mine 26.2g 5 X ORI T T ethanol-isopropyl ether » 5E/E LT mp 116—118° %R TEEE
14.2 g (LK 57%) %1. IR »EEL cm~!: 3350—3400 (OH), 1610 (C=0). NMR (DMSO-dy) 8: 3.59 (11H, s, N-
CH,, N-CH,CH, % 2), 4.78 (2H, b, OH X 2),-7.92 (1H, s, C¢-H). MS m/e: 247 (M+). Anal. Caled. C,H,,CIN,O,:
C, 43.64; H, 5.69; N, 16.97. Found: C, 43.75; H, 5.77; N, 16.91... :

2,3—Dihydro-4-(2-hydroxyethyl)-7-methyl-4H—pyridazin0[4,5-b][1,4]oxazin-8(7H')-on\e (XV) EtONa 30 ml

(£ Na 0.03mol % &%) i XIV25¢g ¥k 8 BEMARTS. HHAK XI ok U THABL, B
bhle#Efh% ethanol-isopropyl ether 7> BE#ET % & mp 138—139° R THEESNIRE 0.7 g (XX 339%) %
B KELEELLEEY% ethanol-isopropyl ether 7 BE#K L THER XIV 1.3g (529%) #ERT 3. IR
vaee' cm~1: 3300 (OH), 1620 C=0). NMR(DMSO-d,) d: 3.3—38.5 (6H, m, HO-CH,CH,-N-CH,CH,-0), 3.55 (3H,
s, N-CHj), 4.15 (2H, t, J=4 Hz, N-CH,CH,-0), 4.7—8.0 (1H, b, OH), 7.84 (1H, s, Cg-H). MS mfe: 211 (M*).
Anal. Calcd. CoH}3N;30;: C, 51.18; H, 6.15; N, 19.91, Found: C,.51.38; H, 6.25; N, 20.02. .
. 5-[Bis (2 -benzyloxyethyl) amino] - 4- chloro- 2-methyl-3(2H)-pyridazinone (XVI) EtONa 15 ml (&8 Na
0.015 mol #&H$%) & XIV 1.3g ¥k, =ET 1 BB LK benzylbromide 13.0g M S bic
b BT, RIERTHEML, BiER XU benzylbromide * 8%, v V¥ A2 r< bt V57 4 —
[Wako’s Gel, C-200, AcOEt THH] THHY T2 LBEHRY 1.3g (INXK 61%) #E. IR vhF cm-1: 1640
(C=0). NMR (CDCl,) ¢: 3.69 (11H, s, N-CH, and N-CH,CH, X 2), 4.43 (4H, s, ph-CH, X 2), 7.27 (10H, s, Ar-
H), 7.72 (1H, s, C¢-H). MS mfe: 427 (M*). Anal. Calcd. CpH,(CIN,O4: C, 64.56; H, 6.08; N, 9.82. Found:
C, 64.32; H, 6.32; N, 9.67. , : '

5-[Bis(2-hydroxyethyl)amino]-4-ethoxy-2-methyl-3(2H )-pyridazinone (II) ' EtONa 100 ml (&8 Na 0.044
mol &R T %) 1w XVI 4.3g Mz, XIII oBfErcE L TRREHRY TH S 4-cthoxy &k 4.0g %
DT 10% Pd/C1.0g %M\ T EtOH 100 ml B EHMBET 2T 0L HAHRY 2.1g 2%8. zhix
Sasm= by T 74— [Wako's Gel, C-200, benzene—ether—ethyl acetate THH] THHY T3 L 19g (k=
82%) % . IR »42 cm-1: 3400—3300 (OH), 1610 (C=0). NMR (CDCl,) ¢: 1.23 (3H, t, J=7 Hz, O-CH,CH,)
3.55 (4H, t, J=>5 Hz, O-CH,X2) 3.57 (3H, s, N-CHy), 3.76 (4H, t, /=5 Hz, N-CH,Xx 2), 3.92 (2H, q; J=7
Hz, O-CH,CH,;), 4.69 (2H, b, OH X 2), 7.83 (1H, s, Ci-H). MS m/fe: 257 (M*). Anal. Calcd. C,,H  \N,0, 1/3-
H,0: C, 50.15; H, 7.53; N, 15.96. Found: C, 50.06; H, 7.45; N, 16.00.

5- (N - Benzyl- N - carboxymethylamino) - 4 - chloro- 2- methyl-3 (2H)- pyridazinone (XVII)  Ethyl benzyl-
aminoacetate 36.0 g % NaOH 7.5g % &% H,0100ml ML 2 BRIERE, VIII16.7g iz 18 B
MBGEWT B, WmEE CHCl, 22T, ZomEfihks, KE%x 10% HCl <BE pH=3) K RLi#
CHCI; #hH L, 7K¥t, HET%. CHClL, BREOBREYW% ethanol-isopropyl ether 7 &FH5 LT mp 184—
186° ZRTHER KRS 20.5g (IRE 72%) #&. IR »M! cm-t: 1730, 1590 (C=0). NMR (DMSO-4,) 4: 3.61
(3H, s, N-CH,), 4.28 (2H, s, N-CH,), 4.78 (2H, s, ph-CH,), 7.37 (5H, s, Ar-H), 7.84 (1H, s, C,-H), 8.6—9.0
(1H, b, COOH). MS m/fe: 307 (M*). Anal. Calcd. C;,H,,CIN,O,: C, 54.64; H, 4.55; N, 13.66. Found: C, 54.72;
H, 4.64; N, 13.43. . S ' ‘

5-Carbokymethylamino-.4-ethoxy-2-methyl-3(2H )=pyridazinone (III) EtONa 30 ml (&8 Na 0.15 mol %
EFTH) w XVII15.0g &k, H&F 150° T 20 BEMET 5. HEE 109 HCl <@l pH=3) &K
L7ctt CHCL; #ht L, K¥, EEBT 5. CHClL, #R®KT5 LBEHWRY? THD 4-ethoxy fk 15.1g % .
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NMR (DMSO-d;) 6: 1.16 (3H, t, =8 Hz, O-CH, CH,), 4.06 (2H, q, /=8 Hz, O-CH,CH,). MS m/e: 317 (M*).
DU T 4-ethoxy {6 14.0 g ZIREMR 1 e 4T EtOH 200 ml #1109 PA/C 4.0 8 % AW CE RS E#AMET
%4375\, ethanol-isopropyl ether 45 Fih L C mp 180—181° %R TEESHRE 6.5 8 (IR 656%) £ IR
pNull om-1; 3380 (NH), 3100—2200 (COOH), 1715, 1615 (C=0). NMR (DMSO-ds) 6: 1.29 (3H, t, J= 8 Hz,
0-CH,CH,), 3.60 (3H, s, N-CHj,), 4.08 (2H, d, /=6 Hz, N-CH,), 4.20 (2H, q, /=8 Hz, 0O-CH,CH,), 6.17 (1H,
t, /=6 Hz, NH) 7.82 (1H, s, Cs-H), 12.0—13.5 (1H, 6, COOH). MS m/e: 227 (M¥). Anal. Caled. CoH,3N;0;:
C, 47.57; H, 5.77; N, 18.49. Found: C, 47.46; H, 6.05; N, 18.42. ' I
5-[N-Benzyl-N-(2-carboxymethyloxyethyl)amino]-4-chloro-2-methyl-3(2H )-pyridazinone (XVIII) 4-Ben-
zyl-3-oxotetrahydro-1,4-oxazine!® 23.0 g, NaOH 48.0 g % X 08 VIII 10.7.¢ % AT XVII 0Bz LT
BEMRY 145 g (WK 67%) %#%E. NMR (CDCl,) d: 3.72 (7H, s, N-CH; and N-CH,CH,-0), 4.07 (2H, s,
COCH,0), 4.76 (2H, s, ph-CH,), 7.28 (5H, s, Ar-H), 7.77 (1H, s, Cs-H),:9.94 (1H, s, COOH). MS m/e: 351
(M+). Anal. Caled. CigH,,CIN;O,: C, 54.62; H, 5.12; N, 11.95. Found: C, 54.35; H, 5.35; N, 12.02.
5-[2-(Carboxymethyloxy) ethylamino]-4-ethoxy- 2-methyl-3(2H )- pyridazinone (IV) EtONa 100 ml (&8
Na 0.15 mol * &4 +%) & XVIII 14.5g #Mx, I oRMEcE U TREWBRYD TbH5 4e‘choxy S
14.0 g #78. NMR (CDCl,) §: 1.28 (3H, t, /=7 Hz, O-CH,CH,), 3.4—3.9 (7H, m, N-CH, and N- CH,CH,-0),
4.08 (2H, s, COCH,0), 4.20 (2H, q, J=7 Hz, O-CH,CH,), 4.73 (2H, s, ph—CH ), 7.2—7.4 (5H, m, Ar-H), 7.65
(1H, s, Ce-H) 10.84 (1H, s, COOH). MS m/fe: 361 (M*). )k\»T 4-ethoxy fk 9.0g & 10% Pd/C2.0¢g & A
TEAESE#fF7cL, ethanol-isopropyl ether 2> 5F#5 L'C mp 120—121° 2T EERH R 3.2 g (XK 47%)
%8, IR cm—1: 3250 (NH), 3000—2200 (COOH), 1765, 1605 (C=0). NMR (DMSO-d,) 6: 1.15 (3H, t,
J =17 Hz, O-CH,CH,), 3.3—3.8 (7H, m, N-CH; and N-CH,CH,-0), 4.05 (2H, s, COCH,0), 4.17 (2H, q, /=7
Hz, O-CH,CH,), 5.95 (1H, b, NH), 7.80 (1H, s, C4-H), 10—12.4 (1H, b, COOH). MS m/e: 271 (M*) Anal.
Calcd. C,yH,,N,0;: C, 48.70; H, 6.32; N, 15.49. Found: C, 48.89; H, 6.15; N, 15.25.
5-[N-(2-Benzyloxyethyl)-N-carboxymethylammo] -4-chloro-2-methyl-3(2H)-pyridazinone (XIX) Ethyl N-
(2-benzyloxyethyl) aminoacetatel!) 47.4 g, NaOH 8.0g $ L0 VIII 17.9g % T XVII o®Bc e UTH
SRS 30.0 g (UK 85%) % &E. IRiR cm~: 3200—3400 (COOH), 1715, 1590 (C=0). NMR (CDCl;) 6:
8.71 (7H, s, N-CH, and N-CH,CH,-0O), 4.35 (2H, s, N-CH,-CO), 4.51 (2H, s, ph-CH,), 7.30. (5H, s, Ar-H),
7.75 (1H, s, C4-H), 9.76 (1H;'s, COOH). MS m/e: 351 (M*). Anal. Calcd. C;HCIN;O,: C, 54.62; H, 5.12;
N, 11.95. Found: C, 54.42; H, 5.40; N, 12.18. E o S o
-[N—Carboxymethyl-N—(Z-hydroxyethyl) amino] - 4-ethoxy- 2- methyl-3(2H)-pyridazinone (V) . EtONa 100
ml (4B Na 0.13mol #4473 5) & XIX 15.1g &%, III oMECE U THEBRYY TH5 4-ethoxy
t 15.0 g %78. NMR (CDCL,) é: 1.30 (3H, t, /=7 Hz, O-CH ,CH,), 3.5—3.8 (7H, m, N- CH, and N-CH,CH,-
0), 4.13 (2H, q, =7 Hz, O-CH,CH,), 4.26 (2H, s, N-CH,-CO), 4.52 (2H, s, ph-CH,), 7.30 (5H, s, Ar-H), 7.72
(1H, s, C¢-H). MS m/fe: 361 (M*). K\C 4-ethoxy {§ 10.0g & 10% Pd/C 3.0 g %ﬂ%ln TEMBRTLT LTI,
ethanol-ethyl acetate > b & L C mp 127—129° #/R T EEMKFH 3.5 g (WK 47%) &, IR cm
3200 (OH), 1710, 1605 (C=0). NMR (DMSO-d;) :1.23 (8H, t, J=7 Hz, O-CH,CH,), 3.2—3.8 (7H, m, N-CH,
and N-CH,CH,-0), 3.8 (1H, b, OH), 4.03 (2H, q, /=7 Hz, O-CH,CH,), 4.21 (2H, s, COCH,N), 7.80 (1H, s,
C,-H), 11—13 (1H, b, COOH) MS mfe: 271 (M+)." Anal. Caled. Cy;H,;N,O4: C,48.70; H, 6.32; N, 15.49.
Found: C, 48.68 H, 6.22; N, 15.24. : S ’ ‘ :
' 2-Benzyl-4~chloro-5-morpholino-3 (2H)-pyridazinone (XXI) 2-Benzy1-4,5-dichldro-3(2H ) -pyridazinone?®)
5.1g & morpholine 5.2g % EtOH 50ml sT 5 BREMEARET 5. REKTH RIGEZERL CHClL,
Wi, JK¥E, BT 5. CHCl B% LK% isopropyl ether 22 5HiE T % & mp 98—101° 2R T EHE &
5.0 g (& 84%) #78., IR »N cm-1: 1640 (C=0). NMR (CDCl,) 6: 3.34 (4H, t, /=6 Hz, N-CH,x 2), 3.80
(4H, t, J=6 Hz, 0O-CH, X 2), 5.26 (2H, s, ph-CH,), 7.3 (5H, m, Ar-H), 7.58 (1H, s, C,-H). MS mfe: 305 (M+)..
Anal. Caled. C;;H,(CIN,O,: C, 58.92; H, 5.24; N, 13.75. Found: C, 58.68; H, 5.44; N, 13.72.
2-Benzyl-4-ethoxy-5-morpholino-3(2H )-pyridazinone (XXII)  EtONa 30 ml (&E Na 0.052 mol % &%
+32) ik XXI 8.1g &Mz, 5BHEMAERTS. RERTEREEEZZEL CHCL, i, Kt ZHRE R
FEFFic T bp 190—200°/1.0 mm Hg &R FHikY 2.5¢ (= 79%) % . NMR (CDCl;) 6: 1.38 (3H, t, J=
8 Hz, O-CH,CH,) , 3. 28 (4H, t, /=6 Hz, N-CH, X 2), 3.80 (4H, t,] 6 Hz, O-CH, % 2), 4.30 (2H, q, /=8 Hz,
0O-CH,CH,;), 5.28 (2H, s, ph- -CH,), 7.3 (5H, m, Ar-H), 7.57 (1H, s, C,-H). MS m/e: 315 (\d’r) Anal. Calcd.
C,H,,N,0;: C, 64.76; H, 6.67; N, 13.33. Found: C, 64.72; H, 6.58; N, 13.48.
4-Ethoxy-5-morpholino-3(2H )-pyridazinone (VI) XXII1.0g % AcOH 50 ml ic¥Es L 5% Pd/C2.0¢g

10) a) A.R. Surrey, S.0. Winthrop, ] Am. Chem. Soc., 77, 633 (1955); b) D.B. Hope, K.C. Horncatle,

Bzochem J., 102, 910 (1967).
11) T.L. Miller, R. Rowloy, C.J. Stewart, J. Am. Chem. Soc ., 88; 2299 (1966).
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ZRWT 50—60° T LA D 36 FfHIHE (4.6 kg/om?) EMBT 27785, RKIERTH Pd/IC BERSH
Lictk, AcOH %H®EL 10% NaOH KBEHTT7 A2V R L CHCl, T 5. FHEENLER XXII
0.7g #EIRL, KBk 10% HCL chFi LT CHCl, #ilH, /K¥k, #iE3+5. CHCL, 283k L& % chloro-
fo:m—-isopropy] ether 2> ’bﬁ% LT mp 185—187° %E‘TE@%X& 014g (m‘g 20%) %?% NMR (DMSO-
dg) 6: 1.40 (3H, t, J=17 Hz, O-CH,CH,), 3.38 (4H, t, /=6 Hz, N-CH, x 2), 3.83 (4H, t, /=6 Hz, O-CH,X 2),
4.36 (2H, q, J=7 Hz, O-CH,CH,), 7.64 (1H, s, C;-H), 12.9 (1H, s, NH). MS m/e: 225 (M+). Aual. Caled.
CyoH,5N,0,: C, 53.325 H, 6.71; N, 18.66. Found: C, 53.39; H, 6.67; N, 18.47.

[‘ AKU(%&KU ?EZASSI—'IZ%] , v : UDC 547.262.08 : 543.544.45.062
98 (10) 1427—1431  (1978)
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BRI
A Simple Quahtitative"Determination of Ethanol in Drugs by Gas Chromatography
using the Headspace Analytical Technique. LY Toiletries

‘Misao Kojyima and Yosuiaki NAKANO

Faculty of Phavmaceutical Sciences, Fukuoka University®

" (Received April 17, 1978)

A simple quantitative determination of ethanol content in 57 toiletries was attempted
--using gas chromatography in combination with head-space technique. The apparatus
used was a gas chromatograph equipped with hydrogen flame ionization detector (FID),
and the column packing was PEG 20M/Chamelite CS. Samples used were eau de
cologne, hair tonics, hair liquids, aftershave lotions, lotions for women, milk lotions,
and dentifrices, ‘When propanol was used as an internal standard, ethanol content in
both liquified and solidified samples was also capable of being calculated by the same
equation. Results obtained by the head-space technique were close to the values
_determined by the use of a distillate in the dichromate oxidation method.

Keywords aftershave lotion; eau de cologue; ethanol; gas chromatography; '
dentifrice; hair liquid; hair tonic; head-space technique; milky lotion; toiletry

B 02 &, Kh=x 2 —-/I/%J:U“Elﬁé%ﬁh:nﬂ = MECTRY, Ny FAR—ZAFADHAZ m = b
757 4= (~y FARN=2ZE) RIVEBCERTE 5. : :

AEBERARE, BVRBHEE LT =&/ —ARNEGEIRT 5008 %L B FOEEEEATC S R
ROORBATHS. FEBERHROER L ARBROERC & by, (EROBRTETET5 kb,
TRTRPEEEET BN, =& —VEBEOBFILRC. £ T WEILER Y R gD, Fhb 0 = &

7 AEEE Ny PAR—AECHBERL, HROTREC X AMBE I LR LRERCERSR 2 /]
LB X 2MER, &GEU L. Fk, BEEALIAMERCE, =2 —ASBCEBEND D, HEL =4
J-AEERLY, AROCHBETER L2 M. EBI, ~y FAR—RBERLOWT 4 BE L B,
T @ﬁ%&i‘sﬁ*ﬂmm,< TYETRY, Lad, s E#,r ORRLEERE LTHEHAShESZ L 2m-T.

D) % 2 /Mg 8, 3Bk 97, 1142 (1977). AW B ARZSAMTHAL (BRK2E, 1977 4 5 J)
BIOHAEFERE 98 F4 (MU, 1978 &£ 4 A) TRE. ,

2) Location: Nanakuma 11, Nishi-ku, Fukuoka 814, Japan.

3) a) /NB  #E, 33k, 96, 1365 (1976); b) Idem, BEE T2, 55, 337 (1977).
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