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In order to investigate the relation between chemical structure and pharmacological
properties, 68 new compounds belonging to amino-alcohol derivatives were synthesized.

One of them showed two times as potent an analgesic activity as pyrabital, and five of
them were found to be as effective as pyrabital. Antispasmodic activitiy was recognized
in the solution of these compounds at the concentration from 10-* to 10-7 g/ml. Almost
all the compounds were proved to have local anesthetic activity and the duration of the
activity of several substances was more than 120 min. In general, the pharmacological
activity decreased in the order of aminoolefins, urethans, amino-alcohols, alkamine-
esters.

T E TR =R o KER L% 4, D Alkanolamine (2% Trihexphenidyl,® Cycrimine® Tricyclamal® Hexocylium®
72 & ? X 3 i parasympatholytic agents & L TEFERCHANORD DD BL L, BLU LAY OWLTOHIE
BID LD EEBILS bie o h bORINCET S RO LAY % X O, aminoaleohol (VI, VII, XV, XVI)
InBEEE I N B urethane(IX, XIV, XVII), ester (XI, XII), ether (XVIII) % X ¢F olefin (X, XIII) /¢ S Dfb&
WD L EEERCE T aMREYIA D X 5 &£ LT, B#E %> propanolamine, butanolamine 7"k
- ThooFEMk 68 BE AR, 8K, RS 0EBEELRE LICOT, ThbDMRLOWTHETS.
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4 — GRS L7z, Ether (XVIIL) i3 I & basic alcohol o Na ME#x#HA LTAR Lz, L EDOAREE Chart
1R L, YEEHUL Table I—V iR L. ’

£ B o #w

BREER
[=]
3-(1~Piperidino)-1-( p-dimethylaminophenyl)-1-propanol Hydrochloride (1) THF 10m} & Mg 0.86g iz I,

0.05g & 1—2 o EtBr %yEime, B-piperidinoethylchloride 5g & THF 8ml 0iR¥E % 5—10 £ igin
L, ¥bic 1—2%o EtBr ik, Mg OHEE LT DA, p-dimethylamino benzaldehyde3g & THF 10ml
DRBEHRIEML, 45° 12hr, MiRHE, HEBRTHML, ether M, KBEE 71 » V& L, ether HiH, ether
BEIKEE, BR% ether PR, 7L 3FHF a2z v~ 57 4 —% AW, benzene, 0\ ¢ EtOH i3, EtOH
WHE LN, BEY 10ml 04K ether WEML, HRIEMKEFr A2EAL, B5hXEREY acetone T

TasBLE VI. Local Anesthesical Properties of Synthesized Substances

Duration of anesthesia (min) Duration of anesthesia (min)
ColiInpd. Topical anesthesia Infiltration anest- Cc&nz)pd. Topical anesthesia Infiltration anest-
0 on rabbit eye hesia on rabbit : on rabbit eye hesia on rabbit
(1.0%) eyelid (0.3%) (1.0%) eyelid (0.3%)

1 37 >120 35 38 >120

2 11 11 36 34 >120°

3 62 91 37 49 >120

4 21 60 38 93 >120

5 24 75 39 14 118

6 37 77 ' 40 >120 72

7 15 23 41 55 106

8 29 76 42 72 42

9 24 55 43 : 82 >120 .
10 21 ‘ >120 44 >120 >120
11 26 62 45 57 : 53
12 75 85 46 >120 110
13 46 >120 47 53 - >120
14 42 >120 48 ‘ 45 106
15 58 66 49 ; - 52 119
16 - 17 47 50 67 94
17 29 46 ' 51 , 43 108
18 35 53 52 73 >120
19 18 85 53 . ' 62 >120
20 20 95 54 59 , 51
21 31 >120 55 50 68
22 37 >120 56 : 75 ' 90
23 44 ‘ 105 57 41 >120
24 40 103 58 >120 109
25 12 99 59 113 >120 .
26 28 98 60 78 >120
27 - 32 >120 61 22 60
28 112 >120. 62 32 68
29 42 >120 63 , 108 , >120
30 49 >120 64 32 75
31 33 105 65 33 49
32 32 >120 66 73 ' 53
33 30 110 67 47 >120
34 29 108 68 64 >120

. 10) All melting points are uncorrected.
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TaBLe VII. Anti-Spasmodic Properties of Synthesized Substances

Mini ntration ini i
Compa. i concentra Compa,  Minimum concentration

i 1.0x10-8 g/ml ‘ : 1.0x 108 gjml

1 5.0x10-¢ ) 35 2.5%x107°

2 1.0x10°® ‘ 36 1.0x10-°

3 2.5%x1078 37 1.0x10-®

4 1.0x107° 38 5.0x1075

5 7.5%x107¢ 39 1.0x10-8

6 2.5x107¢ 40 2.5x%107%

7 1.0x10-® 41 2.5%1078

8 7.5%x1078 42 - 1L0x10™*

9 7.5%x10"® .43 5.0x1078

10 2.5x108 44 5.0x10°°

11 7.5x10°7 45 7.5%x1078

12 2.5x1075 46 7.5%107

13 1.0x10°® 47 5.0%x107°

14 5.0x107% 48 2.5x107°

15 7.5%x 1077 ) 49 2.5x 1078

16 7.5%x1077 50 1.0x10~¢

17 5.0x10°¢ - 51 5.0x10-5

18 7.5x 1076 52 1.0x10*

19 2.5x107% 53 2.5x107¢

20 1.0x10-® 54 1.0x10-%

21 2.5%x1075 ‘ 55 5.0x10°%

22 2.5%1075 , 56 2.5x10"%

23 5.0x107® 57 2.5x10-¢

24 7.5x107° 58 5.0x10-%

25 2.5x1075 B9 2.5x107°

26 2.5%1078 : 60 5.0%x10-5

27 5.0%x10-5 61 2.5%1077

28 7.5%x107% 62 2.5x10°®

29 7.5x107° 63 1.0x10°7

30 1.0x10* 64 1.0x10-¢

31 7.5x10°% 65 5.0x10-5

32 7.5x1078 66 1.0x 10

33 5.0x1075 67 5.0x10*

34 1.0x10°® 68 » 1.0x10°®

TasrLe VIII. Preliminary Tests of Acute Toxicity
Compd. Toxicity D/T® (mg/[kg) Compd. Toxicity D/T® (mg/kg)
No. 150 mg/kg 200 mg/kg No. 150 mg/kg 200 mg/kg

11 0/10 0/10 38 0/10 3/10
15 0/10 0/10 48 0/10 0/10
16 3/10 4/10 54 0/10 0/10
21 10/10 : 55 0/10 0/10
22 10/10 ‘ 57 0/10 » 0/10
24 0/10 0/10 61 0/10 3/10
32 o 0/10 0/10 62 . 0/10 0/10
37 0/10 0/10 63 0/10 3/10

a) DJ/T: death/treatment
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F#sfh, BaRh 24g05.7%) 1, mp 188—

189° (Table I) IR »¥u cm—1: 3400—3500 (broad) J
(OH). ' 60
i-Phenyl-1-[ p~ (ﬂ-chloroethy)]phenyl -2-methyl- 50.

3-dimethylamino-1-propanolhydrochloride (19)
B-Chleroethoxybenzene 10g & benzoylchloride
9.5 g #EPIC Lt » € Friedel-Crafts F 5™ %
#i L, p-(B-chloroethoxy)benzophenone @ i #5 &k
% pet-ether THEHE M, NE 6.7g (40.1%) mp 76—
78°. 2-Chloropropyldimethylamine 4.1g % 1 &
Fl#fic Grignard 3 & L 24, p-(B-chloroethoxy)-
benzophenone 5.2 g & meg, 1 &L RAFOE, &
Wi 2.1 g (29.6%) %78, mp 145—147° (Table I).
1-Phenyl- 1 - (2’~thienyl) - 2 -methyl- 3 -dimethyl-
amino-1-propanol ,Hydrbchloride (25) Grignard
23 (IV) r 2-thienylphenylketone 3.8 g % {F A Fig. 1. Analgesic activity of some basic alcohols and
%, 1 AHcLE, K& 2.1g(33.8%), mp 201— their derivatives
202° (Table I).

40+
304
20-

10+

Percentage of pain threshold

%

“fin|

Time after injection (min)

Compd.

3- (1-Piperidino)- 1 -(o, p-dichlorophenyl)- 1 -pro- . .
pene Hydrochloride (26) 2 OYMf%E 7.78 %1% ~p= (2) {HN-CHCH:CH-{ _»-CL-HCL
¥aEe 15ml X kEElg 50 ml B L, 1hr R, ) / (I)H ==
ether M, KE%7 A » v ¥ & L, ether #ilh, [100 mg/kg]
ether BoK¥, HHt%, ether Pk, WE L 7 24 .
o h 3o smet Fas s — 5l bongene “O-: (32) n~C4HgOCHzCH=CH—<=>—NMez-
¥ Hi, benzene MM M I #E, ZEX 10mlo ‘ HCI [100mg/kg]
ether WAL, HRIE/MKREN A% # E?@Bh% T '
¥ & & % acetone “CHE &, INE 5.18(62.3%), m NG/ ,
132—135°, (Table II), IR pNue cmg~1 16’/{0 (>C= - 37) MezNCHZCH=C<<S'">'HCI
Q).

1-(0, p-Dichlorophenyl)-3-piperidino-1-propylben- [100 mg/ke]
zoate Hydrochloride (40) 2 DEEEERE 2.8g &
- p-xylene 10 ml © % ¥ 1z benzoylchloride 1.5 g, -A-: (39) <_N—CH2C_C< -HC1
pyridine 0.8 g % inx., 120° 8hr, &, %%, 7 ’ <_>
v YL L, ether FhHl, ether B % K¥, R : [100 mg/kg}]
s, ether & p-xylene ¥k, 713 7 H F &4 /TN
s w= b 75 7 4 — T benzene }{H, benzene % H -@-: (48) QE,N_CHZCHZ?HOOC“
HMalAE, R 10ml o ether B L, %Ik 7y
EKREF A%2B L CHE LI 5 HFEH %, acetone '

HOEER. INE 2.3g (55.3%) mp 145—146° ¢l

(Table III) IR »¥u!t cm~1: 1730 (COOC H;). —

1- (0, p -Dichlorophenyl) - 3 (1 - piperidino) - propyl : <_> -HC1 100 mg/ke]
Phenylcarbamate Hydrochloride (52) 2 oWEE OSCNH— <_.>
Y53 2.8g & phenylisocyanate 1.2g % 70°, 1 hrjp M- (53) Ci- <—> CH =
B, B, HEREYFERL, 10ml © ether KEML, ' -

B (LR A A R E LB 5k 5 s Ry acetone c1 CHch2<}\I—
THEER INE 3.2g (74.2%), mp 200—201°, ) HC1 [100 mg/kg]
(Table III). IR »Yue cm~1: 1720 (NHCOOCH). ~——: Pyrabital [100 mg/kg]

1-Methyl-2-morpholinoethyl 2’-morpholinoethyl Ether Dihydrochloride (67)' 48§ Na 1.2g, 2-morpholino-
1-ethanol 39.3 g % p-xylene 20 ml (iR U, B#F, 120° wmiR, Na %%, l-morpholino-2-chloropropane
8.2 g & p-xylene 20 ml EW % 2 hr i, 7 hr MBIERE, B, 10% HCl <@ & L, ether #H%, XK
a7 an yiEE L, ether Hilli, ether &Kk, EREMERME CRILHRE, REL ether 10 ml R EML,

11) . k3, BIEH, “ABFBREE” BIK #&, FK, 1956, pp. 99—105.

12) a) A.W. Wiliamson, J. Chem. Soc., 4, 229 (1852); &) ¥ L, BINER, “BALFBRRIGE” WK, #
ﬁ, ﬁﬁr 1955: PP 1—2.
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HREMKREL AZEAL, B5h iM% acetone X » BiE S, INE 7.8g (46.9%), mp 125—128° (Table V).
EBFE ) BRREERY—() REREEA, 45 2-3kg ORBOMED > pH 6.5 KHELL

PRFEY 1.0% KEK 03ml 2 KB LHRECABEDP LB EACHR LBERGONLAYRE, 25HKL5

FEETRCKERERET % ¥ CoRRB%HEE L, standard & L& D cocaine % {# F L 7z.

(b) BEREmERY #hE2—3kg ORBORKK PH 6.5 i L 0.3% KER OB 0.2 ml 25 L,
WHSECEACHBLCRERISONEYREL, 208 5 AL, standard & U CHE © lidocaine #{§
Bl

(2) #EEERD HRE 18—20g oMl dd R~ v A DBE % A\ magnus HEFE® CRE LA, FAELT
Bk omkaftAL, B0 RBITINMEE & LT Ach. 1.0x10-8g/ml (BEEE) w3 5 B EYERELR
ELl. Ik, TOHBE, BR BV CIIVBEIRCHE 7252 ) vORBECENTHERRNE TS
27 e VAR REL k.

() SUBEA—EREAOREETRBMCREIRE® AV TiTw, EEKECEE 60+£0.5° H\iL,
T ORICAEE 18—20 g ot dd RIIM ~ v 22 Ah, EWEBRAESHE, 15 5L ROE 320 KIEH
MZEELX. 7t¥k, standard error 28 4—5 WD ~v 2% 107E 1 F L, KRR & - TEFRERE % (Fig. 1 0
#eHy) 43k, standard - Lf[‘]ia) pyrabital % 7o,

- EBERE % = ><100

a: B4 P 5B o RG H BUR (SeC-) D 10 e PR {E.

b: BYBEHRORICH B (sec.) © 10 V2o FIEF O AfE.
(4)

KT#5L, 24hr BoRB2BER L.

EHREEOHBEHIARE LAY L EBAT

% 3

A BEEREER

SRCREFR L D SREFHOREEEYSSL S, FRLEFHEDRRIKDOL S KELLNS.

(@) R/,N CH,CH(MgCl) R,(IV) 258 5h 5 basic alcohol # (VI, VII) Git, RN 28 Me,N 04, fin
BB ol LT RAA . 21,92, 24 7x X OB lidocaine DR 4 (HIC I 5. '

(b) Basic alcohol (VI, VII) % 7K L7z olefin (X, XIII) i basic alcohol B UCEE, BEEHE L
ETAZEADLRS. 31 XL TS basic alcohol W TREMEAICI T 2.5 %, BEFEHICB LT 8.9
fEDR 1% =7, 30, 33 1XJF basic alcohol i L TREERICI VT 1.5 5, 29, 30 REHEFEACR T 1.5
B IDOWRRR SR, 38 OREELEMIL cocaine 5 %, REEMAL lidocaine © 4 {Sichicsd & &
RO T, ‘

(c) Basic alcohol (VI, VII) @ alkaminester (XIa, XII), urethane (IX, XIV), alkaminester (XIa, XII)
“TiZ, basic alcohol (VII) K L CRE, BEEMLIETOWRT 2 ¢ & &R0, BEFA SV T,
XIa, & XITZKENRD BRI h Tz, 46 DFEIERIL cocaine © 6 2, BIE{EA L lidocaine D 4 FD%h 1)
% DT &% Hl -7z, Urethane, thiourethane (IX, XIV) % basic alcohol (VI, VII) ik LU CEH, BIEME
Bri 2—10 Eo%HERL, 58 IXEEEHICE T cocaine O 6 %, BIEIEHICES T lidocaine » 3 f£n
IR L. .

(@ R/,NCH,CH,O <:> MgBr (V) %578 & 7 basic alcohol (XV, XVI) % & 08 urethane (XVII) |z —f§ -

wHeD b, c L&Y b L IEIEHIKE L. 59, 61 01%*/\’%@{’?%]01?5“1 cocaine ® 5.5 {5, BEERHK
T lidocaine @ 4 fEOE &R L.

‘13) EIRFE=RS, SERET, B 5 FIERBEREHERER, 12, 59 (1956).
14) @) B.B. Williams, E. Voss, J. Am. Pharm. Assoc., 40, 449 (1951); b) MEB=, FALT, Kk 73,

729 (1953).
15) FEIFBEZRE, Bl f, EaRE—, RIEEAAERLE, 6,71 (1959).
16) /N b, BARBOKES, “EYFEER” 4K, BIUE, HHIK, 1967, pp. 95—99.
17) XK. Takagi, I. Takayanagi, Pharm, Bull. (Tokyo), 5, 580 (1957).
18) K. Takagi,T. Kameyama, Chem. Pharm. Bull. (Tokyo), 7, 680 (1959).
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(e) Ether (XVIII) 7, BHE/ER LD ether © ao fricis\»T Me X b diMe 028 1oik & <, BE(F
F7PCIE RN 22 piperidino (Pip.) & » morpholino (Mor.) D538 /123 <, lidocaine o 4 {FDR) 1%
L.

B. $HEER

2R 7 b e e VIBEROBL S DA, ER L EEBREOBRIIRDOERTHS.

(a) RYNCH,CH(MgCHR,(IV) 2:55FE X I fc basic alcohol (VI, VII) 1 & 9 X 5ic Ry(Table I) 25 p-
dimethylaminophenyl D334, RyN % Mor. 1222 % L& B %R Licds, Rs(Table I) 23 2.4-dichlorophenyl
DERIEBILIsd 72, 10“;11 1% Ry(Table I) o phenyl o monochloro % dichloro Z % % L&D HE
BRAED BRI, R, (TableI) ® Me % phenyl w2 5k, 13 & 14 OHBAHLINAL2O L5 KHIWI % &
folLfe. 1 L 16, 5 X 17 © X 51z Ry(Table I) @ H % & % p-dimethylamino-, p-chlorophenyl]cﬁ@@‘é b
EFRHHOHBANTED SRz, —F, 28 L 25 Tk RN 28 Pip. X ) Me;N 0l HnETFRT, 24 &£ 250
X351 Ry (Table) 28 H X b Me O FRB K E . 7ok, 11,15, 21, 7z Lk atropine @ 1/20 DYER B R
LT3, ~ '

(b) VI, VII 2588 h 7= olefin (X, XIIT), 37—39 i% basic alcohol (VI) X hETFR) HOMEM AR Lich il
D olefin K TIIBH I LT 5. '

(¢) VI, VII o%#ifko alkaminester (XI, XII), urethane (IX, XIV) R, (Table III) ¢&» OH ##% phenyl-
ester (XI, XII) phenylurethane (IX, XIV) CBHT 5 L4 1/10—1/20 24 5. p-Aminophenyl
ester (XII) t phenyl (XIa) phenylufethane (IXa, XIVa) t phenylthiourethane (IXb, XIVb) @@%‘@%ﬁb{)
Bhizus.

(@ R/,NCH,CH,0 o MgBr (V) 23557z basic alcohol (XV, XVI) L urethane (XVII) ‘basic
) . B

alcohol o 61, 62 % urethane FHHEfE 63, 64 T2 EEFEIFIOBER A YD, 63 (X atropine o 1/10 O®) %
AL

(¢) Ether (XVIII) BH#EC X %2 DBBOHEXRAETH 5.

C. SHAB(ER .

AT OV CEBER OBREL TR » TR —RCERFRRBHERLO1EL, ThbRBERRLR
Do TSI I OB MEA Y % Fig. 1 IR L. SRR LB EOBRIIRO LB I THS.

() Olefin fk (X, XIII) 32 © X 5 Ifgh & ether A% BA Lc/bAW DR HH M b A <, pyrabital © 2
fEDfE% R L, benzene B p-(f-dialkylaminoethoxy) %A L7z olefin fhx thienyl % &EA L /2{LEH b
pyrabital & [ARBETH 5.

(b) Basic alcohol (VII), alkaminester (XI), urethane (XIV) &1 b DILEWIT LA pyrabital & FEED
FRfE% R L, basic-feri-alcohol X b, sec-alcohol 2MEN T 5. sec-alcohol HBEEE X T ester, urethane (X
Zevt-alcohol O F 5 L b BF 2Kk X\, benzene ;0 dichloro KITOBEBREAE L VRITIRKTD 5 /2.

D. i ~

SR AMEMNT 100 mg/kg (FTES) UEThsEHEE I 5. RGNCH,CHMECHR((IV) 2 5iFE
5. basic alcohol (VI, VII) w8\ T, RN 23 Me,N %% L, basic-feri-alcohol & Z DA B L
THEMITHRL, 21, 22 (basic-feri-alcohol) 1% 150 mg/kg ¢ 10/10 OfE% R L, K TS 10 S BIREAMRCIRRE %

2 o= 7e%s, R/,NCH,CH,O <=> MgBr (V) 753 X #1 % basic alcohol. (XV, XVI) & % o itk
{XVII) 1%, RN @30~ T (CoH;),N 235 Mor. K& %2 % L @MHHIXET 5.

BiEE AR UB YRS rELB S AR RFEREZRPROFTEOHER, AEMEFRRK £ 72, ZiH0
b b EF LA FRELCRAETREFTER, FRFERCRH L ET.
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