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Seventeen ammonium salts of fluorine-substituted benzhydryl aminoethyl ethers were
synthesized and pharmacological properties of fifteen compounds were examined. Several
compounds were found to suppress the tremor caused by harmine in mice. A dose of 30
mg/kg of 2-morpholinoethyl p-fluorobenzhydryl ether methylbromide (V) or 2—(1-pyrro-
lidinyljethyl p~chlorobenzhydryl ether methyliodide (IX) injected intraperitoneally had a
more potent anti~harmine activity than the same dose of diphenhydramine, suggesting ex-
pectations of the drugs being active for Parkinsonism. Antihistaminic and anti~acetyl-
choline activities of the tested compounds in vitro were weaker than those of diphenhydra-
mine and atropine respectively. As to the muscle relaxant activity, these compounds
(1 x 1075 g/ml) decreased acetylcholine (1 X 10-%)~induced contraction of frog rectus by
60 to 909, and 1x 1073 to 3 X 10~° decreased the twitches of the isolated frog sartorius
elicited by nerve-stimulation. In the case of the whole animal however, intraperitoneal
injection of 50 mg/kg of these compounds to mice did not show any remarkable sign.
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halide #{E Ukcth, BRK=~7 A% EELE TS F COMz OKERCKRE T2 HECHFRECHED 2 L3 TEL.
Zhbofegyd, XIT & XIIT 2R < 156 e o CEREERZRE Lic.
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EEHEod, giHY CH#E Lsh » 7o 2-(1-pyrrolidinyl)ethyl p—bromobenzhydryl ether 0Bk &, = o

ZEHT 5.

D 848 : BBGERE, AHMER, REES, hBEK, RAMER, &, 87,1109 (1967).
2) BAEZLHEBEHMASTHER, HHE, 1968 F 2 H.
3) Location: a) Tanabe—dovi, Mizuho~ku, Nagoya; b) Tsurumai-cho, Showa~ku, Nagoya.

4) BWEKE, AHEMEE, WEEE PEEE WHEE, REAE, K, 80, 1759 (1960).
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Tase L. == CHOCH:CH,Y-CHsZ

>

Compound Formula np Anglysis N (%)
No. X Y z ¢C) Caled. Found
I F NH) 1 CyyH,;ONFI 172 3.08 3.01
I F NHO 1 CyoH,50,NTT 150—151 3.06 2.74
I1I F NH] I CyyH,;ONFI 131—132 3.17 3.07
v F NH) Br Cyy H,,ONFBr 187 3.43 3.15
v F NHO Br CyoH,;0,NFBr 184 3.41 3.40
VI F NH] Br CpoH,,ONFBr 166 3.55 3.26
VII cl NH I CyyH,,ONCIL 138 2.97 3.05
VIII Cl NHO 1 CyoH,50,NCII 168 2.96 2.89
19:¢ a  NH 1 CaoH,;ONCII 95 3.06 3.27
X ca NH) Br CyyH,,ONCIBr 177 3.30 3.30
©XI cl NHO Br CyoH,0,NCIBr 187 3.28 3.47
XII cl NH| Br CyoH,,ONCIBr 90 3.41 3.38
XIII Br NH) I CyyH,,ONBrI 159—160 2.71 2.63
X1V Br NHO I CyoH 50, NBrl 171 2.70 3.01
XV Br N H| 1 CooH s ONBrl 104 2.79 3.11
XVI Br NH> Br C,,H,,ONBr, 181 2.99 3.06
XVII  Br NHO Br CyoH,50,NBr, 181 2.97 3.04

2-(1-Pyrrolidinyl)ethyl p-Bromobenzhydryl Ether CaCly B4 L-BIRGHEL 100ml fiF7z5 R 2
#{#, 2-chloroethyl p~bromobenzhydryl ether® 9.8 g (0.03 mole), pyrrolidine 2.9 g (0.04 mole), xylene 15ml,
7K AcONa 2.5g (0.03 mole) B U, MHmBEAMw 5hr B, &#% dil. HCl 100 ml iz i) ether Mz i
%, TBo dil HCl B HmE, KSTERSEE7 v 2 V2R B7rn vike L, HIEERYE CHCL, .
CHCl; %Mk K,COp THRBBEEY L. REYLRERE L T bp 195° 2 mmHg) 0freED 3.
WEEAHRY, 1, BB )& 83g (77%).

2-Piperidinoethyl p-Fluorobenzhydryl Ether Methiodide (I) IRE 91%. 6 & EtOH X v H#. mp 172°
D G .

2-Morpholinoethyl p-Fluorobenzhydryl Ether Methiodide (II) INE 69%. 10 & EtOH I »F#,

mp 150—151° o @ gt .

2-(1-Pyrrolidinyl)ethyl p-Fluorobenzhydryl Ether Methiodide (III) IR#E 849%. 8 f5&E EtOH Ik b Hi,
mp 131—132° o E &5,

2-Piperidinoethyl p-Fluorobenzhydryl Ether Methylbromide (IV) IR 98%. 6 fEREDA VY TR A~
X b F#E. mp 187° o EHEIKE.

2-Morpholincethyl p-Fluorobenzhydryl Ether Methylbromide (V) R 80%. 20 5B D A4 Vv T wr ) —
A X D RS mp 184° D@, '

2-(1-Pyrrolidinyl)ethyl p-Fluuorobenzhydryl Ether Methylbromide (VI) IRE 94%. 6 2B D M1V Fros
/=X b EFE. mp 166° o H &Sk, :

~ 2-Piperidinoethyl p-Chlorobenzhydryl Ether Methiodide (VII) MK 97%. 3 f5E o EtOH X b HES, mp
138° OFRHEBEEMA.
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2-Morpholinoethyl p-Chlorobenzhydryl Ether Methiodide (VIII)

mp 168° © 7 &t fh.

2-(1-Pyrrolidinyl)ethyl p-Chlorobenzhydryl Ether Methiodide (IX)

mp 95° D®E AL K.

2-Piperidinoethyl p-Chlorobenzhydryl Ether Methylbromide (X)

D FfE, mp 177° OE G,

2-Morpholinoethyl p-Chlorobenzhydryl Ether Methylbromide (XI)

X b ERE, mp 187° DB & .

2-(1-Pyrrolidinyl)ethyl p-Chlorobenzhydryl Ether Methylbromide (XII)

7 = X ) FiE, mp 90° ©EHEKE.

2-Piperidinoethyl p-Bromobenzhydryl Ether Methiodide (XIII)

mp 159—160° O %t h.

IE 50%. 4 5o EtOH X » T,
IR 69%. 3 f#8& o EtOH X b Hi,
IR 99%. 5 B DA v S m< ) — Ak
W% 97%. 10 SREOA v Fw s —
WK 88%. 5 fEE D4 v S w s

K 99%. 2 fF&o EtOH X v Hi,

2-Morpholinoethyl p-Bromobenzhydryl Ether Methiodide (XIV) [y 769%. 4 fzg& o EtOH X b Hi5, mp

171° o @gtf.

' 2-(1-Pyrrolidinyl)ethyl p-Bromobenzhydryl Ether Methiodide (XV)

mp 104° o ¥HFH G-

2-Piperidinoethyl p-Bromobenzhydryl Ether Methylbromide (XVI)

FiE, mp 181° D EH G,

2-Morpholinoethyl p-Bromobenzhydryl Ether Methylbromide (XVII)

/7 — X b S, mp 181° o F G,

0.5 sec

Fig. 1. Assembly for Recording Tremor

A a: mouse cage (50 mm X 80mm X 40 mm) weighing 25 g
b: metal board having proper oscillation of 60 cps
c: kymograph )

B measurement of the proper oscillation of the metal board

LXK 619%. 6 f5E& o EtOH X v Hi,
IE 97%. 150 SBE D7 2+ v XD

IR 95%. 10 fs D 1Y 7 r 2

RRAE®
1. TEHEIER = v AERBRIEAWE 50 mg/kg K
NEHLTBHEEE L.

2. FREBIEHTBER a. e Azx I vIEH—
Hartley feL %y F OFHBESY 26 ml o Tyrode %
Antc Magnus & b ic REE L EBI X ERE~— <A 2N
LEEER e fise L. 81E26°+0.5° RA{LAawE T
5% bmin BIclEBe 2 2 v 1x1077g/ml ¥ 5% T{he
e X B LG o R FE .

b. #fivesrra ) VEHA—7aAd R~ v 2 OHUIBEE L
25 ml © Tyrode ¥ #% A tc Magnus & i Biak L A7 EH)
HEBHE A~ — <A L CHER Ll L. BiE 26°%
0.5° b7 22 =2 ) v 1X1077 g/ml I #E I THER
BlbeaWr b5 Thic X 5BEMx R,

3. BRHGICHTBER a /v~ r=ABEGC
%4 % EA—— B Licss - TEEH % 20 ml © Ringer
Wk ARt Magnus FhIcBELEAT7 B2 2 J VIEX
B S L ORBRILAMIC X 5B SR~~~ 2R L
CHOER e RS Le. IR 20°%1°.

b, /vy =A=VAEFHRRETHERCK TSR

BA% 10ml © Ringer J#x Ah/z Magnus & i R EE
LAROBESHNIC X 5 EE Y EEE~ - a2 LT
JEAR RiciEL Le. & B Mifkic supramaximal o B —E K
i (EHBE, <+ A 2msec, 0.1cps) & & 2 7. iR
20°+1°.

4. TIRADONANIACEBETAICHTSHER 50
mmx 80 mmx40mm (FX) &MEE » — 2% 30 mmX
5mm O&BR GRER) BELL (Fig. 1-A). ~v A0
BERL Dy~ OB BICERE S DR IE L ETEEO AT
FL S5 X L. BEROBEBFEHED &« REL s,

60 cps TH 7 (Fig. 1-B). =¥ Ak~ 3 v ERAEH TS 1min flcRBRICAEWEEERNES L, ~2r

IVR EABIETAOMEI AT .

5) HEB¥(E, MMk, 1, 179 (1956).
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1. fEEE KRBLAYo 50mgks BEHNERC I - T~y ADTHIR—RPLLMBI S 54, 5
BA, BEIR7c X OBEAMHNEREREDhhof. Lol ~y A x0oR#s 105 &7 10 P T
BrEDOBVIRR LRI,

2. EREHICHTBER a. Hlerz: vipA—Aa mE A E4 o ehll) CECTRBRILEY
DF e A2 I vIERARERS 7. v e FF I VvERRL, TO#EESL TableII R Lic. WTFhIEHY 7 =
ve N353 v D IERNEN- .

TasLe II. The Effects of the Tested Compounds on the Isolated Smooth and Skeletal Muscles

On smooth muscle On. skeletal muscle

Corrll\?(;).und Anti-histaminic Anti-acetylcholine Antl—aigt}glcgolme 1nhlb‘€ﬁr yta'_c.il‘;:;y on
activity® activity?® . 1 >a<,c1 (1)‘115 ¥ _5 oo 35 -5
g/ml 1x10 2x10 3x10
1 12% 7% 63% + +
11 7 8 81 + +
111 68 5 89 + +H
v 11 3 91 + +
v 11 10 84 + H
VI 29 8 66 + +
VII 24 1 67 H
VIII 24 27 64 + +H
X 45 11 64 + +
X 9 .20 31 +
XI 19 14 - 82 + + +
XIV 20 5 73 + +
XV 50 23 83 + H
XV1 19 17 86 +H
XVII 16 25 75 + H H
Diphenhydramine 100
hydrochloride
Atropine sulfate 100

a) comparative inhibition (diphenhydramine hydrochloride==100%) to the contraction of the isolated guinea pig intestine induced
by histamine dihydrochloride

b) comparative inhibition (atropine sulfate==1009%,) to the contraction of the isolated mice intestine induced by acetylcholine chloride
¢) inhibitory rate to the contraction of m. rectus abdominis preparation of frogs induced by acetylcholine chloride 1 x 10-% g/mi

d) inhibition of the twitch of m. sartorius of frogs elicitcd by nerve-stimulation H#} perfectly inhibited, #+ moderately inhibited, +
lightly inhibited

b, {7Eerr a2 ) VIEf—a LB LTCRRIEEYOH T 52y VIEALHB7 e vy LKL
7z (Table II). W ION L7 P v EV X DX T, - K.

3. BHHICHTBER  a r v = A HEHWTSEMR L7 #2129 v 1x1078 g/ml i«
IABEG O T 5RBLAEY 11073 g/ml OMFIER %I ~ (Fig. 2), Table I1 iR L #. # 60—
90% OMNKEME LR LERTHE» - . :

b. P/ ~F =L FHREETHIERCST 2 FA—FE#HEC W T2 RBLEEY 1 <1075, 2x 1075, 3 103
g/ml OEAZFH 7 (Fig. 2, Table II). ZOEETHrZ Y OIWHERL TR Y in vitro TR METHEATIER
XA o T

4. RIJRONNL I ACEBIRBAICHTDER 3 v 20mglkg EIENESIC X » T < v XX 2—4
min BB LWIRTAZEL, Thidk 15—20 min ¥ L (Fig. 3-A). Z OR¥ AT 2 Eijw ik ET)
EREDRZ., S0~ VIREBERAIZ 15—18cps TH»tc. Hy 7 = Ve F5 v 20mg/kg & -~/ 3
vES® 1min eBERNES T E A LI VEXIBZERAZLPIME LCICBE Ik » 2%, 40 mg/kg Tk
ZEACRERE AV SN (Fig. 3-B,C). £ BiEE7 t » © vk 2—50 mg/kg THEH) ©, trihexyphenidyl-HCl
Tk 20 mg/kg LLEDRABTHLME AL I VIZL5BERAZTMMINL. RBIESWITEARE (10—40 mg/kg)
BLIOBEBE (60—80 mg/kg) I oW TTR -k, V,IX NEZMEERLRL, B 72 v e P53 v
X D#h 7. Fig. 3-D iz IX 30 mg/kg oflThH 5. IV, VI, XIV 3 L8 XV 12850 MEl e 2R L .

% £

D 1% benzhydryl ether RILGHOHMIFRICE B LEGTRIHRMFBOMMEAHEHBT VW 5. T
7=V FTIVREFBANEEEREZ LELY, - ORFEOHEY L b chloperastine EERIEL LTHIEI LT
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d-Tc 1x107° (VI) 1x1078

L

e

ACh 1x107% ACh 1x1075

30sec

Fig. 3. Antagonistic Effects of Diphenhydramine and
the Tested Compounds to the Tremor Caused by
Harmine in Mice

Harmine (20 mg/kg) was injected intraperitoneally at each point.
: harmine 20 mg/kg only
B: diphenhydramine hydrochloride (20 mg/kg) injected 7.p. 1 min
e . oy before harmine
Fig. 2. Kymographic Recordings of the C: diphenhydramine hydrochloride (40 mg/kg) injected 7.p. 1 min
D:

»

d-Tc 1x10~¢  (XVII) 2x10°5

Skeletal Action of the Tested Compounds before harmine
. . 1X (30 mg/kg) injected <. p. 1 min before harmine.
A 1. rectus abdommlﬁ preparation (frog). V and IX showed the most potent anti-harmine activity of
B: sciatic nerve-sartorius muscle preparation (frog) the tested compounds.
Muscle twitches were elicited by the indirect stimulations
(rectangular pulses, duration 2 msec, (.1 cps, supramax).

Wh. —hHohsoRolbE¥icit orphenadrine DX 5 —F v Y VERBEEEL L THWOLRTWAE LD
B, TOHECKTLINOEYORBLIHHFELI ALDEELLNS.

FEFISEER U EL LTHA—F v Y VIER &L 7 7 — VERIFA 2 iife L TR LA, -+ v
Y VEIREBREORBICIIE A DHENERIN TS, FEHESORGCHELEE (Fig. 1) ThA 27V —=
VIZOHRNIERLNI. BRABFTRYBL LT A I VvERAWLEOT, 7he ViR EHTH -7z v
F33vizFHc, BRREAHCHATE V(F-24k) v-Br) KX IX Cl-er ) ov-) 207 =vEF
73V ED VRN S VIERERL, THhOERYRO < ~F v Y v RIRRRIEO AT RR S hie.
A=A DOFER B X OSBRSS THERY V5 in vitro OEER TIIRBRILE WX HHHARTER 23500 - 7%
~ v AIZ 50 mg/kg RRFENES L C L BE AU ERAN RO Igh » 7. Invitro & in vivolXBIFHZ DL S
BREBEAOCVCEGCRLELIEShEADERIE 2 SRDH, ZOBAIT in vivo TIXIER A~NDOEH D
FEVZMETHA 5.

E ] %

1. 47 ve=vsBOp %k F,Cl 5L Br TERLAT I/ =2FA_vyIYEeF) L= ~FLR1(4E
B 1T BEAKL, 0 15 Ficou CREFR LA,

2. <~y ARBRILAYE 50mg/kg ERENIES L CHBEELRTHOEMLBER LN T, LR8I MR L.
8. Invitro TH e A& I VIEAB IO 7 12 ) VIEARREDLRLD, ThEhe 7=V e FJ 3~
BIO7 ey hignsic.

4. Invitro TH = VIEEGOPE S L O RIBIC X 28T o8 2 < s L.

5. =y ADANL I VZ X DIEBEONHEREEEDLEY TR D LR, Fie V (F-E&k) v-Br) 85I
IXCrrysv-) o7V F73IvIbilihsi.

6) mAMKE, EEXE, BILA, BB, E%ET, K&, 81,261 (1961).
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