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51. F 1B : 2-<v VA I XV —-AFA—AFEEOWE (5 5H) 1-(Di-
alkylaminoalkyl)-2-(p-ethoxyphenylthio)benzimidazole

DERIE BT % HEE TS HEAHES

Teruya Seki: Studies on 2-Benzimidazolethiol Derivatives. V.*' = Structure-
Activity Relationship on Analgesic Action of 1-(Dialkylamino-
alkyl)-2-(p-ethoxyphenylthio)benzimidazole.

(Research Laboratory, Taisho Pharmaceutical Co., Ltd.*?)

1-(2-Diethylaminoethyl)-2-( p-ethoxyphenylthio)benzimidazole (I) is considered to be a mor-
phine-like analgesic and its derivatives, 1-(diethylaminoalkyl)-2-(p-ethoxyphenylthio) benzi-
midazoles, were synthesized to test their analgesic effect by the pressure method. Except
for the 1-(2-pyrrolidinoethyl)derivative showing better activities than I or morphine, other
derivatives did not show much effect, such as 1-diethylaminomethyl, 3-diethylaminopropyl,
1-[2—(allylamino)ethyl), 1-(2-dialkylaminopropyl), and 1-(1-methyl-2-piperidinoethyl) deriva-
tives. The allyl derivative did not show any antagonistic action against I or morphine.

Some discussions were made on the central atom, basic nitrogen, and the flat aromatic
portion in the molecules of I and its analogs.

(Received September 3, 1966)

5280 4T\ C, 1-(2-diethylaminoethyl)-2-( p-ethoxyphenylthio)benzimidazole (I) 3 morphine
L MRS OB SR L, »»o, morphine FEPIO—RIEELHRERT L LD, AYHEIX morphine like T
BHEELOLNDLERE Lics, o kit I 2% morphine 7o RN SURIE L Sl D receptor 1= B 5
B iuBESES. TIREMOREESUEIE L #E LHEBIMCZ L WL, Thicdhhbb T ohb & receptor
BIAET D &I, — RIS ¥ A Fic assign X} TL B central carbon, aromatic flat portion, basic
nitrogen® % I HFREHTE 0%, 1 © diethylaminoethyl DB, b0 1 OREE% modify $5
Z Lic X b narcotic antagonist %X 5 &3 5RAAIRHOMIED » EFEXL D, TORDUTOLS KEBRL
fo.

& K& BRFER L F o Chart 1 @iRd. $7bn 2-(p-ethoxyphenylthio)benzimidazole (1) % oo
F9vhéE Na kv Nafgeio L, :;}u\’_ dialkylaminoalkylchloride % #& & LT 1-(dialkylaminoalkyl)-
2-(p-ethoxyphenylthio)benzimidazole (I ~XL) % 4. 1, HCHO, HN(C.Hs): iz X % Mannich reaction 1 X b

oA Ak, 87, 296 (1967).
*2 3-Chome, Takata, Toshima-ku, Tokyo.

1) o, B, ¥4 : &3k, 85, 962 (1965).
2) O.]. Braenden, N.B. Eddy, et @l.: Bull. Wid. Hith, Org., 13, 937 (1955); A.H. Beckett, A.F. Casy :

J. Pharm. Pharmacol., 6, 986 (1954).
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Chart 1.
CI-R

Na in dioxane

AN

N
I\/“\Nﬂ- s —<~—>—OC2H5
) —_

lHCHO, HN(C,Hs): R=CH2CH2N: E) (Im), CHzCHzl\f | (W),
I CH.
AN CHCHN > (V), CHCHaNCTECHCHs (),
‘\/”\NH—S—<—>—OC2H5 CHzCHzCHzN(C2H5>2 (V.II), CH2C|:HCH2N(C2H5)2 (WI)!
CH,N(C;Hy)s CH,CH,N(CH,CH=CHz), (K), ™
—CH
X CHZCH2N<EE:CH-C 2 (X),
CH,CH=CH.
CH,CHyNCE (A,
CH,CH=CH,
CH:CHNCCH,CH,CoH, (D
Chart 2.
NN
I u —
H,C—CH-CH;, N ﬂ—s-< >—OC2H5
N cle N 171 ===
N CH.CHN(CHz)
H,C CH; XVII CH, XIV
1CH31
| “——h\is{ $-0CHs o | H—_h\is{ H-0CaHs
NANSS y NANTS L
, =C<H CHz(%HN<CH3)3 I@
H CHs  yy1 CH; XV

1-diethylaminomethyl-2-( p-ethoxyphenylthio)benzimidazole (XI) # & L7 (Chart 1).

I 3y vdfE Na kv Na 5L 7t L Zhic 1-methyl-2-dimethylaminoethylchloride (XVID® % #3
AEL®3 &, XVI % immonium ff (XVI) #ETCRIET B 7D XIV L 2D 2 F 1 XA LERMEGEE D4
A PR INI, COBORISEEEE» S 2 7<=t (Y »5 0, CHCL-EtOH) X hRET % XIV
DOHRLMMESL T » 72 XIV % methiodide (XV) & L, zh# Hofmann 4% 4% & 1-(1-trans-propenyl)-
2—(p-ethoxyphenylthio)benzimidazole (XVI) %8, XVI i, TEHHE 250K FD IR 23 1680, 935cm™
W trans 2EREEORMEAN 7 PAEIR UK 2 BERORETH S, 890em™ (HEDARS P AL R by
TEVXY, TOBEIHERIN, Licpio T XIV OELHEE L .

flftrc I & l-methyl-2-diethylaminoethylchloride (XXIVa)®»  »KiS® L5 &, XXIVa »% immonium fk
(XXVa) %5 = & X v, 1-(2-diethylaminopropyl)-2-( p-ethoxyphenylthio)benzimidazole (XIXa) & #m 4 5 13t
kA MBEMESNFRCERT S ETEIR, XIV 0B LRty 54 7r< bt () 5L, CHCl-
EtOH) i X W B3 5 b RICHEM G XIXa oLhx bz 7o, XIXa OBSEHRRIUT O X5 efiits e Ficb
%, XIXa % Raney Ni & X b iBi3 % &, 1-(2-diethylaminopropyl)benzimidazole (XXa) #45.% 4. XXa %
N-(2-chloropropyl)-o-nitroaniline (XXI)®» % diethylamine & #Hé& % L T N-(2-diethylaminopropyl)-o-nitro-
aniline (XXIla) & L= %8BT LCHE SR %5 N-(2-diethylaminopropyl)-o-phenylenediamine (XXMa) 4 HCOOH

3) A.R. Goldfarb: J. Am. Chem. Soc., 63, 2280 (1941).
4) EE s “RABBRIRA <2 b, EWE”, 855, 30 (1964), BiT%.
5) G.R. Ramage, G. Trappe : J. Chem. Soc., 1952, 4406.
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THHBTA 2 X D AREAR LTHE L. I & l-methyl-2-benzylmethylaminoethylchloride®) & % )54 L

DRIGIKEE BT <t (Y pra, CHCL) I X b 4@ 3 % & 1-(2-benzylmethylaminopropyl)-2-( p—

ethoxyphenylthio)benzimidazole (XIXb) gz, F DA %/lxﬁ XA MIERERE B b YE 5 BBk Lf’?fh
» WEDD B RE LS » 7o XIXb ofg#EkEy Chart 3 woRd &3 h, XIXa B ULTH

Wy IAEREE L.

Chart 3.
T ] —
H,C—CH-CH, NP ﬂ%-{ H-0C:H;
\N/ @ cle N
¢ R CHQCHN\R,
XXVa, b CH, XIXa, b
‘/\“——N HCOOH ( (/\n-NH2 3
N —
: R
Raney Ni \/\Nﬂ \/—NHCH CHN(R,
CHZCHN\R, N CH.
CH, XXIla, b
XXa, SnCl, I HCI
7N_NO, 7\ _NO, )
I “~NHCH CHCI R ' ” NHCH,CHN¢R
\/ ZCI:H HN<R' = 2(|:H \R/
3 N 3 s/
XXI XXIa, b
a: R:R’=C2H5 b: R‘—‘—CHa, Rl:CHZCﬁH5
Chart 4.
o
i/\”—No2 HNCHCH.N > J/\“—No2 ‘ SnCl,
o — —_—
_c1 _NHCHCH HCI
N N MVHCHCHLN
’ CH3
XXVI
H,N
( 7\ _NH, N H2N>C =0 NN
N ] SN : NONA
N CHs % CHCH,N >
. | N e
XXVI CH,
XXV
¢ ‘/\“___N \ Hs—{ >—OC2H5 ‘/\U—N
\/\1}11"(31 ) \/\IT ,”—s* ~OC,Hs
CHCHN CHCH,N
N CI{3 s’ éfiz D
XXIX XXX

6) B. Elpern, ef al. : ]J. Am. Chem. Soc., 80, 4916 (1958).
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o-nitrochlorobenzene (= 1-(2-aminopropyl)piperidine” % fF& % L %, N-(1-methyl-2-piperidinoethyl)~o—
aitroaniline (XXVI) #18. DWW CTIHBRILTS 2 i &k b 575 N-(1-methyl-2-piperidinoethyl)-o-phenyl-
enediamine (XXVI) % R#E-cHE L 1-(1-methyl-2-piperidinoethyl)-2-benzimidazolinone (XXVI) X L, &L
Tzh® POCl; vt 2 wr A{h LCHE BB 1-(1-methyl-2-piperidincethyl)-2-chlorobenzimidazole (XXIX) %~
EtOH-KOH t p-ethoxythiophenol® ) 54 L ¥ € 1-(1-methyl-2-piperidinoethyl)-2-( p—ethoxyphenylthio)
benzimidazole (XXX) %A L1587 (Chart 4).

DX LTELRLHEYHEDOIR, IR, RLVORILESWERY Table I wHRd 5.

£ B o

Dialkylaminoalkylchloride 2-ethylaminoethano! 16 g. & 2-phenethylbromide 15g. % EtOH 20ml. L t
bz Thr. EyE#, EtOH 3k, BEZ2KCHLL KCOs mx <7 A5 v #EE L=~ AdliH. MgSO,s 5%,
7k@ 2-(N-phenethylethylamino)ethanol %8 %. b.pss 115~116°, dma¥smims. B8 105g.

SOCl 7.7g. #~<vev 155ml s LKKTAH LoD, LRhs 10g % 1hr. whic, THTF. #L
KWiciEY EAR LD 2hr. BEY TRV BETRER Y ®ET % L 2-(N-phenethylethylamino)ethylchloride
HBEoORSELE%. B8 12.5g. 2-(N-phenethylamino)ethanol® 7.8 g. & allylbromide 8.5g. L% <v & v
40ml. . 5hr. B L 2~(N—phenethylallylammo)ethanol %18 %. b.prs 145~147°. 4@ ismuhs. B8 44g.

24+ 2-(N-phenethylethylamino)ethanol RO B IEIC L D 7 = A{k % FF 7o 4y 2—(N—phenethylal1y1am1no)
ethylchloride Mot L %2HE 5. B 4.0g.

2-morpholinoethylchloride,*® 2-pyrrolidinoethylchloride,') 2-piperidinoethylchloride,® 3-diethylaminopropyl-
«chloride,'®  2-methyl-3-diethylaminopropylchloride,*®) 2-diallylaminoethylchloride,1® 2-(N-allylmethylamino)-
ethylchloride,*®) 2-(N-allylethylamino)ethylchloride,® 1-methyl-2-dimethylaminoethylchloride,® 1-methyl-2-
diethylaminoethylchloride,® 1-methyl-2-(N-benzylmethylamino)ethylchloride,® D&RIZ B OI O LR K X v F7F
AN o

1-(Dialkylaminoalkyl)-2-( p-ethoxyphenylthio)benzimidazole I 27g %kt +9v 60ml IBFR.
P, B Loo4E Na 0.23g. %0 EFome . 2T 60~70° - 2-morpholinoethylchloride 2.2g. %
Axw 25ml S LB RS Thr, O F. # 70~85° = 3hr. i35, &HEEBEe 5 NaCl »{FHk.
P ARETEE BEy 259 HClL 20ml. o, 712 9 & L= ~5 AT, MgSOy T, =—
7 A0 %, 1-(2-morpholinoethyl)-2-( p-ethoxyphenylthio)benzimidazole (1) %8 2. 4fE@EEMMmS. BE 2448
(64.29). vz v—1 (7t v-EtOH X b ). m.p. 210~211°, % @ & m stk it B CasHuOwNeS  Anal.
Caled. : C, 47.09; H, 3.71; N, 14.98. Found: C, 46.91; H, 2.99; N, 15.34.

EATF compd. No. N~XI, XIV, XIX o d Mo fric X b T &3 7% dialkylaminoalkylchloride
LD ENYEED )

—D]ethylammomethyl 2-(p~ethoxyphenylthic)benzimidazole (XIII) I 1.5g., diethylamine 6 ml., 40%
HCHO k¥ 6ml % EtOH 20ml i L1 BRGRT. %, WIETRFEYE, BEY= -7 AV EM R
WARE MRS, REISFORER 0.6g) =—5 A% 5% HCLE M, 7 A0 vike LiSot=~5 A0, K¥E &
WP = =7 m:f‘ A # 40K BIOH-= — 5 e i L, HCL o A 2 @ f13 5 & fE A7 . EtOH X b Wik
Hhe X HCT # o fu s gl ks Ba 5. m. p- 207.5~209°. 14 4t 0.8g. (58.0%, UL % Bk < ). CaoHlarONsSCly
Anal. Caled. : C, 56.20; H, 6.37; N, 9.83. Found: C, 56.48; H, 6.41; N, 10.01,

1-(2-Dimethylaminopropyl)-2-( p-ethoxyphenylthio)benzimidazeole (XIV) i) XIV o4 3.5g. %

>y A (100~200 mesh) 100ml. o » 5 2@ U T CHClL, ouwv¢ CHCL-EtOH (9:1) wiEH. 2.8g.
DA EH/. LWt =—7A-fih=—5F 21X b B XIV omEReE S, mp. 64~65° 8
2.4g. (45.0%). CaHys0NsS  Amal. Caled. : C, 67.57; H, 7.09; N, 11.82, Found: C, 67.89; H, 6.71; N,
11.88.

XIXa LOL\ THFFEOBRELTR L, Bohly 2 s Lot XIXb 1 CHCls o T Hﬁ el
BB U LT » .

7) A. Lambert, J.D. Rose : J. Chem. Soc., 1947, 1511.

8) C.M. Suter, H.L. Hansen : J. Am. Chem. Soc., 54, 4102 (1932).

9) J. Barbiére : Bull. soc. chim. France, 7, 621 (1940).

10) T.E. Jones, C.O. Wilson : J. Am. Pharm. Assoc., 42, 342 (1953).

11) J.B. Wright, et al. : J. Am. Chem. Soc., 70, 3098 (1948),

12) R. Hazard, ef al. : Arch. intern. pharmacodynamie, 84, 237 (1950) (C.A., 45, 6745d (1951)).
13) A. Marxer : Helv. Chim. Acta, 24, 214E (1941).

14) R.M. Jacob, J.G. Robert: U.S., 2,837,518, June 3 (1958) (C.A., 52, 16382g (1958)).

15) J.B. Wright, et al. : J. Am. Chem. Soc., 72, 3536 (1950).
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1-(2-Dimethylaminopropyl)-2-( p-ethoxyphenylthio)benzimidazole (XIV) ® Hofmann A XIV 430 mg.
% EtOH 10ml ¥ L CHl 172mg. iz & & X XIEE Lo 4hr. i\, % 70~80° ¢ 3hr. mmE. W
P ThEiEgE BEc=—-52%Mi5 ERtd5. EtOH X v EiERE. XV oE@aiiRE L v B85, B8
400 mg. m.p. 194~195.5°. Ca1HpsON3SI  Amal. Caled. : C, 51.01; H, 5.10; N, 8.50. Found: C, 50.41; H,
5.50; N, 8.09.

XV 0.7¢g., KOH 1.5g. % 60% EtOH kiw 10ml wiEsa L dhr. BiEv A7 5. RIGBBE»REC TH
F. = —F U, K, B =—7 a8 3%k, 1-(1-trans-propenyl)-2-( p-ethoxyphenylthio)benzimidazole
XVID) ospxEs. B 015g. =/ v s v— 1 (EtOH X » ), mp. 208.5~209.5° % o &R 5.
CotHa1O/NS  Aneal. Caled. : C, 53.43; H, 3.92; N, 12.99. Found : C, 53.69; H, 4.24, N, 1258. v 7 v —
FPERET M VIREBEMNLTAIF AT Az v bEnT, cheEEEEEE L IR @E. 1680, 935cm™ k& trans
M2 EREA LA

XIXa 35570 XIXb @ Raney Ni [CXBFAT—~FLOBARE  XIXa 03g. % EtOH 15ml ¥l
Raney Ni (W-6) 0.5g. #jnx T 8hr. HMEM, SUGHK Ni catalyst # PR LFPR L RETEH, REr=
—s Al 5% HCL #Hl, 30% NaOH c7aA 5 )& L, =—F Al KiE, MgSO, . =—5 18
. XXa oo rEL. BE015g €2 v -1t (74 b v-EtOH I v B, HEsRERS. m.p. 164~165.5°.
XIXb 0.3g. kv XIXa A oBE L b XXb o4 0.16g. #8B%. v v~ (72 v-EtOH & v E
) HEMRE S, m.p. 184~185.5°

XXa L0 XXb ORITE XXI®» 13.5g., diethylamine 11.5g. #»<v ¥ v 30ml. wEML LA~ 2 v — 7
el 140~160° T 4hr. mEh. RISHEREWL 5% HCLEH, 7on vlE L= —~5 A 8. MgSO, .
=—5 8% XXla osz2E5. BE 94g.

XXTa 4.7g. % conc. HCl 15.3ml. =¥ fi#, #H# Lo 45~50° & ffH SnClye2H,0 15.3¢g. % conc. HCl
22ml. CHEMBLABRAYETL, S5 zoRET 3hr. . MR LAABEHRYL2EBCI P R H LK
CHRE, BELoo NaOH 7 v & L=~F b, MgSOs . =~5 283k XXla of@ims v B
%. %5 3.7g. XXMa 1.1g., HCOOH 0.35g. # EtOH 10ml winx 3hr. BIK. KIGH, BEc PR =—
s Ak fE. 5% HCL #H, 30% NaOH 743 vy ¥ E L, =~—F AHH, Kk, MgSOs . =—5 1 k.
1-(2-diethylaminopropyl)benzimidazole D4 % %. HEG KHAMSY. S8 1.0g. vz v—t (7 ebv-
EtOH X v Hi5). #HEIRKE R, m.p. 164~165.5°. CyHarO14Ng Amal. Caled. : C, 45.28; H, 3.95; N, 18.28.
Found : C, 45.45; H, 4.26; N, 18.12. &g, IR r it XXa i —%.

XXI 16.6 g., benzylmethylamine 14 g., triethylamine 10g. %< ¥+ 20ml. Lt dic 4+ —t 27 v— 7
140~150° = 8hi. fn#y. XXTMa rFAHoBLHE Iz X v XXIb oWmsy 19.1g. 5.

XXIb 9.5g. x v SnCle2H,0 26g. & H L CHEIL 2 Tiat, XXOb o4 5.2g. »HE%.

XXIb 1g., HCOOH 0.5g. #» EtOH 10ml. = 3hr. #if, 1-[2-(N-benzylmethylamino)propylJbenzimidazole
OWEEIE MO 2B L. B8 085g v s v~ (72t v-EtOH X v HE). WEMIRER mp. 184~
185.5°, C30HyrOuNy, Amal. Caled. : C, 48.85; H, 3.69; N, 17.09. Found: C, 48.70; H, 4.23; N, 16.92.

1-(1-Methyl-2-piperidinoethyl)-2-( p-ethoxyphenylthio)benzimidazole (XXX) o-nitrochlorobenzene
20g. % uspL, PEE Lo 70° ¢ 1-(2-aminopropyl)piperidine 22g. % 30min. it THT. ToHBK xR
Ea b 160° ¢ 4hr. pET 5. DWW T=—F AEHREITRV, Kk B =—-7a8%k. N-(l-methyl-2-
piperidinoethyl)-o-nitroaniline (XXVI) o e EMito %5 5. 88 18.5g. (56.0%). = 7 v~1t (7t v-
EtOH X v 7 #%). m.p. 191~193°, @ e fRiE . CalHaONe Amal. Caled. : C, 48.78; H, 4.91; N,
17.07. Found : C, 48.25; H, 5.10; N, 16.94.

XXVI 20g. % conc. HCl 65 ml. g, oW T SnClye2H;O 76g. #% conc. HCl 96 ml. & i LB %
45° LITFCEHFT 5. 2ot 50~60° ¢ Shr. 3%, RIGEBEE »FRL, 15° L T2HEdRn 5 30%
NaOH 74 % 9 P& L=~ 7 A g, Kk, MgSOy 8. =~ 7 2 & F. N-(1-methyl-2-piperidinoethyl)~o—
phenylenediamine (XXVI) o #HaEs +H5 5. H& 16g. (89.0%).

XXVI 16g., B3 7.5g. % iso-AmOH 160m!l. =M 1 BRER. RIGEKBELBETCEE BB NKE
Mz =—5 LiH, Kk, MgSOs %, = — 7 a3k, 1-(1-methyl-2-piperidinoethyl)benzimidazolinone (XX VII)
oEHEWMSEESL. BE 10g. 66.3%). =27 v—1t (72t v-EtOH X » E). m.p. 204~206°, =&
GAREE B, CauHaOsNg Amal. Caled. @ C, 51.64; H, 4.95. Found: C, 51.39; H, 5.37.

XXVl vz v~ 50g 27t v-iEH ALO; ik CHERiEH L L 3.0g. omsseHEs. oy 1.0g %
POCl; 10ml. » :dicrv~<ve—r 150° 4hr. jnzk. E T POCL %%k 1-(1-methyl-2-piperidino-
ethyl)-2-chlorobenzimidazole (XXIX) #E@mE oMo 1.0g. 218%.

DNTZ DS % EtOH 40ml. s L, KOH 0.4g. & X ot p-ethoxythiophenol 0.5g. % EtOH 20ml. iz
B LCEREMTT 3. L REETHRES 2hr. B, Fitile. KCl 2FR LFRLREFCRE =—-7
M THEREYEH. 5% HClL #hiH, 30% NaOH 745 v e L=—5 A8, Kk MgSOs B, = —5 18
2. 1-(1-methyl-2-piperidinoethyl)-2-( p-ethoxyphenylthio)benzimidazole (XXX) o#HEaMAMI »E 5. #&
1.0g. (86.5%). o€ 7 L—1+ (74t v-EtOH X b F#5). m.p. 188~190° 3 (1 Rukis §. CasHisOuNeS Anal.
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Caled. : C, 49.24; H, 4.13; N, 14.77. Found: C, 49.07; H, 4.31; N, 14.65.

I XoslinfeRaes 5.4

Tase .  Analgesic Effects of 1-(Dialkylaminoalkyl)-2-( p-ethoxyphenylthio)-
: benzimidazoles by Pressure Method!®)

gui |
v s-¢{___H-0CiH,

A & L7 1-(dialkylaminoalkyl)-2-( p-ethoxyphenylthio)benzimidazole iz *o\~C, pressure method!®)
ZXVEBHIEHRL, Hohbo 1Br oW TalFEEY 7 2 + L.
Table I wxWCHLHimL 5 V nboie V2l BURERER L,

FoiEFE % Table I wkRT 5.
&< NV % morphine % %\ ik

Analgesic effect
(mice 7.p.)®» (mg./kg.)

LDso
mg. /kg.

EDso
mg. /kg.

5

10

25

59 (mice 2.p.) (mice i.p.)

Sample

TN\
CH.CH,N O

N/

CH,CH,N !
N

77
CH.CHaN >

CH,CH,CoHs
CHCHNCGE

CH,CH:CH,N(CyHs),
CH,CHCH,N(CH),

1

SH,
CH.CH,N(CH;CH=CHy,),
CHZCHgN(Sg:CHz(:Hz
cHZCH2N<Sg§SH=CHZ

CH,CH=CH,
CH.CHNSCH, CHLCLH,

CHoN(CHy)
CH:CHN(CHjs).

f

CH3
CH,CHN(C,Hs),

I

CH;

CH,CgHs

CH,CHN(G !

CH;

P
CHCH,N >
i N

CH;
Morphine HCI1

B M X R 288 < =2 H

<
=

XIV

XIXa

XIXb

XXX

+0

H

-

1

+9

68.8 1.4

116 6.2

o+

H

+b,c)

3. 4%

free

HC1

free

HC1

free

HC1

free

base

"

a) —: below $4 mm. Hg, =+
b) positive Straub’s reaction
¢) toxic level

+; 95~105 mm. Hg, +; 106~150 mm. Hg, ++; 151~200 mm. Hg

F 7z, K~XI =2\ T pressure method = X b, morphine-HCl # &0 T DEUFE R Rz 53 5 antagonism
¥BRELL soxo 0.5 1, 5mg./kg. % morphine-HCl, 10mg./kg. 5k I 10mg. /kg. & R & L
7273, antagonism [XFE® 53§, morphine X O I O RIROMMORNED B,

16) ®AR, fl: A3k, 78, 553 (1958).
17) H. Kugita, et al. : J. Med. Chem., 7, 298 (1964); L.S. Harris, A.K. Pierson :

Therap., 143, 141 (1964),

J. Pharmacol. Exp.
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SHE T ER gﬁZﬁil)V #:-9°%. free base o test sample (¥ FHifkic X v EH Lk picrate 2P FE 07 +
FIEBRL K% AlO; 4 5 (picrate 1 izt L ALO; 20~50 #1) il el LI 2 WE Tio 83k
[ L. free base 3k ¢8 XII (% propylene glycol L, VI, XIXa 4AMAERCEMR L CEE L.
7o¥, BMEIE 200 mm. Hg Bl % cut off L.

Straub’s reaction SUESIRBRE LT LCHEEL, B (18, 10 ) 5Ll E positive T % %
B% + L¥E L.
EDs #5T8C LDso 52 WD HEYL L A
Antagonism QRF)  REOTAMTEEE 2 WY s X OB RO U 0B IERE 4 #e
L7edi o Tl » T2
b i
P EDSEBRERNLOED X5 Kififhsh .
L I pEEE L BEUREEA R T oirexf L, dialkylaminoalkyl Jio> alkyl g% C 1 & LA XII, C %
3EE L VI, E g L AEEIRI BRI I,
2. dialkylaminoalkyl o> dialkylamino #}%- pyrrolidino #iz3-2 & $4) I RIB ez s, Vi
I 35 X0 morphine X hERJ37sBURIEA 2R
3. dialkylaminoalkyl #ko N @ @ ts U allyl a4 AL K, X, X 20t X kv-$hd narcotic:
antagonism %R &, HORLNEEHEA LRI e o EHIC phenethyl JE2HA L 1 W TH 5.
4. methadone analogue % % X1V, XIXa, # %~ diampromide analogue & L C @ XIXb, phenampromide
analogue @ XXX (2 Fhdid L A EEBSEEL D Lo
£ =
Braenden, Eddy &2, —MRIEMESUHIE O BT HEHIBIC 38\ Tl O SR X basic nitrogen & central
carbon iz 2 o C atom SN0 L 7-BEcH b, SRIT7ENEVER © FEMiciy central atom 47n< &
b L EDOHEERDFAELZLE L35 &\ 5 rule %H_{ P LAY,

o rule XERFIDILAEYC b CTlE D TEL LS &5hiE, 1 I “—ﬁr -
DR e EfA A R L XIL I s kv VI 23g & /l,g:ﬁéiﬁ%&*j]jj \/\N,—S~<=>—OC2H5V

R EROLAGREELD, | 8 IO 0FEGKSTTF BT
benzimidazole $%® 1 {7 N % central carbon (central atom) iz,
167 N iwfia L5 dialkylaminoethyl 2> N % basic nitrogen |2, benzimidazole BE% 5 WX 72D~ v £
V% aromatic flat portion | assign U7 L, ZoORECES W CEBRYED 5 & & 23AELEbRS.

Beckett!® ¥, $EBIEAAAT5 1-(2-diethylaminoethyl)-2-benzylbenzimidazole FHEL{AIZ D\ benzimidazole
D142 N, Zhic#Eé3 5 diethylaminoethyl o> N % %3 F )} central atom, basic nitrogen [z B7c ULE% &
EHEL D2, ERHERI LT TLLDL L2 5.

FE4no morphinan, benzomorphan, 4-phenylpiperidine }s X ¢¢ basic anilide R#E3R 1 3\~ T basic nitrogen
DEIE L LT phenethyl %432 W REUBIE %73, basic nitrogen DEHME% allyl Jic i
%2 % & LI LT narcotic antagonist 2350508 I oSS  F0 X 5 modify Ly X, X, X, X 12w 3'h
3 morphine /e b N I LT Lsus.

#F 7z, central atom 25845 aminoalkyl Fea AMORBHEREDO LR L E UL T51A4), methadone

e o . .
central atom Cc-C N<K/basm nitrogen

<;>\ /COC:Hs S COC,H; COC,H;

— / N CH <_:>_N<CH CHR <—> <(:HCH2

< > CHchN\CH ~—
XXXT XXXT: R= N<SI§2CHZ‘<:> XXXIV

XXXII: R = N<g§2“<=>

18) ¢ Progress in Medicinal Chemistry,”” Vol. IV, 201 (1965), Butterworths.
19) ‘“ Medicinal Chemistry,”” Vol. 5, ¢ Analgetics,”” 143~205, 266 (1965), Academic Press,
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i(XXXI) exind 5 XIV, XIXa, diampromide (XXXT) iR/ 7c#EHK N-(2-benzylmethylaminopropyl)propio-
nanilide (XXM32" =% L XIXb, phenampromide XXXIV =542 XXX 08EEIEE w8 LA AT
ZDRNCHRBNE D DHTLD - 2. :

PEaE LT, I boic %o analogue (3 Eddy &0 rule ke LESL EEX DR DL, —F, “hbid,
METEIEREIO 5 2 XXXI, XXX, XXXIV 7¢ EAMORERFURIE L OBMICZ L, O CHBN o
IR THD LBRLES. .

AP B b, KEEBEAMEEELH b > R RS INBEAE, WG LE LYt FEBE

£, IR —t, Hp—BEt, FRCHDI L TW R w M TEl EUBBK, BIUERE, KSEET
g IR, TRAMOF & & o TR0 MERERSTHAEOERCEHRKL 7

RIERER RS TFRR
20) W.B. Wright, Jr.,, R.A. Hardy, Jr.: J. Med. Chem., 6, 128 (1963).
[%AKU(%EAKU %ASS]—%} . UDC 547.665.04. 547. 8. 07
87 (3) 309 ~ 314 (1967)

52. BHEERY BE B, EFMFT: Indene BIAUELGWH OWITE (4 5 #*°)
2-Nitro-1-indanone Oxime ¢ Polyphosphoric Acid iz & 2Bk k
BB 2nWT (BHRBERLEWOERNZE 1734
Tetsuji Kametani,*' Hiroshi Sugahara, and Kazuko Kanno**: Indene and
Related Compounds, V.*® Ring Expansion of 2-Nitro-1-indanone
Oxime with Polyphosphoric Acid. (Studies on the Syntheses

of Heterocyclic Compounds. CLXXIIL **)

(Pharmaceutical Institute, Tohoku University School of Medicine,** and
Research Laboratories, Grelan Pharmaceutical Co., Lid.*%)

In an earlier work, it was found that the treatment of 2-nitro-1-tetralone oxime (II) with
polyphosphoric acid resulted in the formation of 1-oxo-4,5-dihydro-1H-(1, 2, 4)-oxadiazolo-
[4,3-a]quinoline (V) and 4,5-dihydronaphtho[1,2-c]furazan 3-oxide (V). In the anticipation
that the same treatment of 2-nitro-l-indanone oxime (1) might produce the similar com-
pounds (VI and VI) corresponding to those of I, T was treated with 20 volumes of poly-
phospholic acid by warming at 45~50° for 40~50 minutes but the majority of the substance
became resinous.” The liquid obtained after removal of the resinous substance was salted
out and extracted with ethyl acetate, affording two kinds of substances in 159 yield. These
products were identified as 2-oximino-4-oxoisocarbostyril (Vll) and 2-oximino-1-indanone (X).

(Received October 20, 1966)

it 2-nitro-l-indanone oxime (I)V ¢ deoximation & o\ CHE 45 LT & 725, BRELIC X A FHE:D
V7 ) VBRI X D TEN TR LIS - ke DT, - < ) VI KB ERYD AR B TR L

*1 Kita-4-bancho, Sendai.

*2 . Shinmachi-3-chome, Setagayaku, Tokyo.

* # 43 T. Kametani, H. Sugahara, S. Asagi: Chem. Pharm. Bull. (Tokyo), 14, 1408 (1966).
* 45 172 # : J. Chem. Soc. (C), 1967, in press.

1) B4, ®F: A5k, 84, 399 (1964).

2) W.W. Hartman, L.J. Roll : Org. Synth. Coll. Vol. T, 20 (1955).

3) C.H. DePuy, B.W. Ponder : J. Am. Chem. Soc., 81, 4629 (1959).

4) J. A. Baltrop, A.]J. Jonson, G.D. Meakins : J. Chem. Soc., 1957, 181.

5) ML P. Cava, R.L. Litle, D.R. Napier : J. Am. Chem. Soc., 80, 2257 (1958).
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