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Nineteen dlfferent—compounds were synthesized and ;some of their pharmacologlcal pro-
perties as local anesthetic activities, analgetic activities, antibiotic activities, acute toxi-
cities, influences on blood pressure—were investigated. Three of them were found to
have a longer action in both topical and infiltratic anesthesia than Lidocaine.  The dura-
tion of infiltratic anesthesia of compounds No. 1,14,18 were three times as long as Lidocaine.

. The conductive anesthetic and recovery processes of sample No. 1 tested on bullfrog sciatic
nerve were similar to those of Lidocaine. The recovery of dichloro—derivatives. was
inferior to that of monochloro-derivatives. In general acute toxicities of these com-.
pounds increased as the number of carbon atoms in diamino-radicals increased. Al-
most all of these compounds showed on the hat plate test remarkable elevation of pain
‘threshold when 70 mg were injected to mice. Blood pressure of the dog was depressed

. temporarlly and slightly by administration of 1 to 3’ mg of these substances, but no anti-
microbial activity was observed
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' : /\—XCH20HCH2NCH2CH2R3
TasLe- 1. I n OH R .
T rAU IR 2
VR
Analysis (9
. (O ysis (%)
NP R R Ra R X opCl Formula Caled. Found
o ' ' 1t — —
sa C H N € H N
1 H C -CH, Mor. O . 164—166 CyoH,0N,Cl, 47.83 6.77 6.97 48.14 6.53 7.13
2 H € -CHCH;  —  Mor. O 146 . CuH,O,N,Cl, 49.10 7.03 6.74 49.45 7.21 6.62
3 H Cl H(SE?* Mor. O 162 CyH,O0N,Cly 50.30 7.27 6.52 49.83 7.43 6.47
4 H C  -CHCHCHCH, Mor., O 164—165 Cy,F,0,N,Cl, 50.28 7.33 6.17 49.78 7.12 6.41
5 W €l -CHCH,CH, Pip. O 171  CyH,0,N,Cl; 53.34 7.77 6.55 53.59 7.61 6.80
6 H C -CHCHCHCH, Pip. O 165 = CyuHyO,N,Cly 54.36 7.98 6.34 53.91 8.21 6.21
7. Cl .H -CHCH,CH,  Mor. O 169—170 C,H,0,N,Cl, 50.30 7.27 6.52 49.77 7.41 6.38
8 O H -CHKGP Mor. S 145  C,H,0,N,SCl, 48.48 7.01 6.28 48.91 6.83 6.43
: 3 o -
9 H O CHCHCH Mo S 138 CyHy;0.N,SCl, 49.61 7.23 6.00 49.23 7.43 6.21
10 C C  -cH, CMor. O 171—173 * CypHyO,N,Cl,  44.05 6.01 6.42 44.39 7.91 6.20
11 C C —CHCH, Mor. O 135—136 C,;HyO,N,Cl, 45.35 6.27 6.22 45.10 6.39 6.38
12 O -CHCHCH, . Mor. O 159—160 CysHO,N,Cly 46.56 6.51 6.03 46.80 6.40 5.87
13 c c —CH<SE Mor. O 163 CuHyO,N,Cl, 46.56 6.51 6.03 46.31 6.80 5.90
14 Cl Cl ° —CH,CH,CH,CH, Mor. O 168—169 CyH,0,N,Cl, 47.71 6.74 5.86 47.51 6.97 5.96
15 Cl Cl —CH, Pip. O 168  C,HyO,N,Cl, 47.02°6.50 6.45 47.34 6.39 9.16
16 Cl G -CHCH, Pip. O 163 CyHyuO,N,Cl, 48.23 6.75 6.25 48.03 7.01 5.41 .
17 a o -cEhs Pip. O 172 CyH,0,N,Cl, 49.15 6.95 6.03 49.44 6.78 6.12 -
18 Cl C -CH,CHCH,CH, Pip. O 166—167 CyH,0,N,Cl, 50.43 7.20 5.88 50.13 7.01 6.02
19 H CH, -CH, Pip. O 199 56.98 8.50 7.38 57.09 8.34 7.43

) ?13H3202N2C12

a) Mor.: morpholino,

Pip.: piperidino

5) T. Wright, W. Kermack, J. Chem. Soc., 1935, 1421,
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AR 3f-(2,4-Dichldrophenbxy)proﬁylene Oxide (1) . 2,4—-Dich10to§h‘enol big (0.33 mole), epichlorohydrine
41.4g (045 mole) % dioxane 125 ml ¥ L, $E#, KiEHMmE, NaOH KEg (NaOH: H,0=15.2g:
32ml) %W T, 3hr BY. B, 300 ml © Benzene THiH{. Benzene E% /K, #iEts, benzene HK,
REWEMERS. ®EH, bp 142—143° (5 mmHg) In&: 47.2 g. Awnal. Caled, C,H O,Cly: C, 49.34; H, 8.68.
Found: C, 49.64; H, 3.57. P

1-(2,4-Dichlorophenoxy)-3-[N-(2 -pipel‘idmoethyl)Iﬁethylamlnoj -2-propanol Dihydrochloride. I © 2g i©
N-(2-piperidinoethyl)methyl amine 1.5 g 72771]%_, 110—~120° = 2hr HE#, BFE O amine ¥ WFEKRE L,
1%6@%KFHKF%L,aMr%ﬁLf¢ﬁ%%%f,*E%7Wﬁvﬁkb,aMrmm,dmf%%%%~
%, HMIOKREBU CEBREL TS, BiERY EtOH, 7+ + VB L b Bt Rk, B 2.1g (TableT). .

R : BFREMER SRR 4E 23ke ORAELAL, AELoWCEERBERY, B
DL TRERBEROFHEREL B L. bhbhiSEKBROETERLBERAR: FitttoBEcERY
BHEOT, KHROREEHEEC W CXRN T hbih s . BREWHEZTNCEBRBERCHE ML pH
b HIELCHWE. o, s o \ . ' _
-l REREMER I TARELRRARECELAMLT EEABRERGIED CER2EIDTHD, HED
SIEHBREY D 1% B 02ml 2FHTFL, 1min (eI, lmin BEYEEFCLEVHL, OB 1.0]g
OMERNHETARTREML, BARGANATS 2 CoRBMeNEL, BERGHELE dmin &L A—HH¥
EEXTHARGAFOCRNS £ CORMENEL T, REOWEL LRBHHFBRME & L. 1RT1IREOR
%%ﬁhm Thr MR CA—RED Y Fr 1 vEHE LTREBRLA. _

=R %E%ﬁ@v/})/?TM%WﬁLf,E%t%ﬁﬁmﬂﬁéuk%ﬁmwaﬁB;
Tﬁ@%LJNWﬁu/m&%%%%LT,ﬁﬁ%%@l%lm&OImlkﬁmﬁxL ESEE bmin & &
*v/bu/fTwm~E%EDMﬁ%mx,ﬁﬁﬁmoﬁﬂ%%of%woﬁﬁkL%m%ﬁﬁﬁ%M%Lm
1Ec— ﬁ«@@ﬁ%%nﬁm umﬁﬁmm19bw4/&%%kbfﬁ%Lt

-Taste II. - Local Anesthesical Properties and the Lethal Doses of Synthesized Compounds

Duration of anesthesia (min)

' T o ' LD, by . LDy by
Compd. Topical " Infiltration intravenous subcutaneous
No. - anesthesia on.  anesthesia on.  injection (mice) injection (mice)

rabbit eye rabbit eye~-Lyd ~  (mg/kg) (mg/kg)

(1% soln.) . (1% soln.) : ‘ ‘
1 5 : 60 87.0 . . 230.0
2 25 o2 81.0 - 225.0
3 25 20 o 77.0 208.3
4 15 100 130.5 . 205.5
5 15 20 ' . 65.8 o 198.0
6 15 15 23.0 196.0

7 40 20 87.0 - 210.1

8 25 20 - 67.0 . 205.0°
9 . 65 25 43.0 ( 202.7

o0 10 - - 133.0 210.0 .

1 5, .10 - 77.0 208.1 -
12 S 10 25 - T77.0 ‘ 205.3
13 7 20 ' 57.0 . 207.4
. 30 80 © 55,0 © 195.5
15 ‘ 5 20 , - 43.0 , 200.8
16 \ 60 , 20 ‘ 39.0 198.3
17 ~ 10 10 - 23.0 . 189.6
18 | 20 . 60 485 . 195.4
19 12 o 20 - L 51.2 ‘ 208.3
Lid.® 100 20 38.1 : 400.0
_Pro 10 B - 830 .. 800.0

“a) Lid.: Lidocaine, b) Pro.: Procaine

| 6) BUSRHE.
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- BESER BN ORRIGE 2—3kg oFKEL AV, BEO S BEEEM O 1% BE 0.1 ml
EHTL, AR, BEEs - OCRBEoWTARORS, %Hﬁﬂo'y’ﬁlﬁl, ﬁ?ﬁfon}%@%%ﬁﬁ L. HREY
TN CAEBRREKCEMRL, PpHS tiIEL TRV, ,

afEN  ERY¥ELT4KE 18—22g ok dd %7vx&%h 1#10@a13§%%%%ﬂxx‘
OB T %L,&5&4&u@ﬁtﬁibIMmkammr%TLDméﬁﬁLt ﬁﬁ%%n#afgﬁ
BEKCBRBL AW, »

HEBRS L UEERRORE  @E,) BEY @ﬁﬂzuLu»h%ﬁ&iHﬁ&%@&ﬁi?ﬂ%%tﬁxum\f@ﬁL
h.Tk%%ﬁESMF&mgogémm.%5Wﬁ%%ﬁ¥¢%WMmj__hk@§¢mkw1mﬁ%&
2.6 cm Chlc Y RBEHFE LB L, BERORBAYEEY Y YTHULODL, ) vFAREEL, OBEK
BEBEEBR L. FRBROREE VPR cELEEY S BANBEY 52, * O OH o8& & MK
Rl SBOBEEYHELLOL Y Y/ ARYRACKREL, HREFKcER L, E##k, 1min
LAY A GOREELREL, KBROEMTRELHEELL. ILEARBICELLRE, Hbicy vy
WicBHL, e 1min Crelfs sz, RBEOBEERELHEE L. Wk AL E 8T THNNE
B MSE-20 Zl % s, mmmmosmmmompmos—yv@ﬁ%&ﬂﬁ%ﬁmbt &ﬁ%%m¢&fuv
FABECHRL, 2% #%f,%kﬁﬂbf)ﬁbt

BUREIC & 2EEEROBRTE %émn©%ﬂﬂﬁ(ﬁﬁlomlﬁélﬁmn&memrﬁF5m~
o 05° WS, %@*Lmﬁvwz&xn,%UL%&E%@%&&%%&%&,wnmlﬁrfM%Llw&*
‘ﬁka%@?ﬁ&ﬁot '

mE, @q&ﬁsfﬂ %%Miﬁbﬁ 5———15kg @%@k%ﬂ{ﬁtﬁozum CH, v }»»iﬂxh“ﬂr— A F b y v u 30
mgkg FEELTHERL, SESIOEHRYBHL, BOBOKI =~ VERBAL, KE~x/2 2 2~-%H4L
BEBIRE%, Marey © x v 7 — % B PEGER CRRCEK BT L. SREVNI T CEBRERCE

L, Wﬁmmkﬁlbtﬁwn~vﬁﬁﬁr ﬁ;@éﬁﬁﬁ%k&%h&%Lt :
C HEER PLE (E B Staphylococcus aureus, Baczllus subtilis % 1 00 Escherichia colz DWW, ﬁﬁ%
‘%%5%m%mﬂEF%UI5Lﬁ%Lt%%?ﬁL(%ﬁﬂﬁﬁ%%ofﬁﬁLt

T

. BETREHES X U BEFRESER %m%M@m@%ﬁ%%memHMJBLL# REPREOFFHNR Y F
w4/;9ﬁ%u%@u1%2337891416181&&%@&#9bw4/i©§h1m5%@uNmLa,
12, 14,18, 72 CH h, =0T No. 1, 14, 18, 1% 3 (5Ll OB RR Uiz, Y Fa 4 ¥ L RBREDLAHIL
qu&5ﬂgng@16@8ﬁme&1%ws@m%%mﬁ@ﬁkgmuFﬁfym@mrma

AMBH  AEYOBIRAESD LD 1k Table T IRLTH B2, J Fafvd 381mghkg 7 mndf
ymssm%mgu%LNb4617@%&%%30M%ﬁ&2%@&&2m%&gk%b%ﬁ&ﬁbt'mo e
, %%@ﬂﬁuubw4/a7uw4/@¢ﬁ®ﬁ%rbfu5 itb«)//ﬁgwm%w7ﬁu/$§¢;"

DRI RENLS TH .

HHELEHECHT DR %m%%@W&%%ﬁEAuom< %%%@ﬁ@ﬁkﬁ%%i@%@@@
@ﬁ%%)}ﬁﬁ/kio7mw4/kk&ﬁﬂLt D 2% &%EﬁLtk%@@%mmﬁékﬁmw
REBEL, MEEYOBHEECHTLEAEBELIRTRLL.

A) pH LHRETER Ko pH % 5.0 X U7OLﬁEL,%@%%h%im@“ﬁi®w§uom
- TR L. ‘ - : ~ ,

1) pH 5.0 04 HglK%Llem,yFﬁfvyfmﬁ47%l@9&ﬁn@@ﬁm#ﬁm@ﬁmk
REDDTHRAL, DTAEICHETL, SBERBCE L. U F b 4 v 2% 20 5 THaRBcEL, ¥
ynmmﬁmrm17ﬁuFrfyaﬁ%@%@&ﬁéﬁbt;N@L4@30ﬁ,mlmmﬁ5ﬁf%%ﬁm'
CCEL, FEaA vTRPRR T, —F, £/ 78 5O No. 1 1% 40 45, No. 7 1% 30 £ THEMIE.
BLUID, Ob &b TRERICHE TET LT 100 2 '3 X0 76 SR ELMEBCE L. |
'2) pH7.0 OBE Hglk%bti5mﬂFﬁ(vﬁiﬁﬁﬂnP@@Eﬁﬁﬁ#&%ﬁkﬁmmiﬁ&r
610 S TSESMBNCE L. 7R A4 VT RO X ho TIEE T, 10 54 X ) %,
18 e epeE L. %/ﬂnn@@N01ME%E& %%ﬁﬁ@#ﬁﬁ&&h&h#,wﬁﬁ#6
BICSERRBC R L. NO7Tﬁﬁﬁ@ﬁﬁBk&%—%DEET%%ﬁ@ﬁbk Lo

Ty B, B0 R AR, 7, 60 (1958).
8) B %,meﬁﬂféﬁ%,m2u%@”~
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Contraction of muscle (%)

—-’$;“o~><-~c i Xk o—x-o-.x-o-x-A-x-A-x A—X—A—X—A-x—A-x—S-x~x-—x7l/'

TR Ry \A\A,/ R o opHE0

50f
S\i .
o
)
‘g X
"'5‘ o “}x.&y
z 0 100
= Time (min)
§ 100 S
= 7 ' ey :
. 8 v—x No.l OCH,*CH-CH,N-CH,CH,-NHQ-2HCI

|
c OH CH
| —aNoy : )y OCH2CHCHN-CHACH, NHO'ZHCI
o—o- . lidocaine A Cl OH CH CHZCH3

50 . |
. - procaine No.14 - OCHz CH -CH» 1\‘7 CH,CH, NHO .2HC1
| - NGl OB CHCHCHCH,
oo Noutg: () OCHsGH-CHN-CH,-CHNE)-2HCI
, CRO oVl OH CHCH, :
}210 ‘ x==x No.17 : OCH, CH “CH; N CH2 CH2 N@ 2HCI

Ct Cl OH ' CH<
(2/ solution) '
- (Zero percent 1me of contractxon shows perfect anesthesla)

‘ Fig 1. Conductive Local Anesthetic Processes of Samples on- Sc1atlc Nerve of Bullfrog
(Times to Reach Perfect Anesthesia- are shown.) :

Time {min)

100

x ‘ ) . " pH 7.0

50

. 1
30 “40 50 60
. Time (min)
/- Change by ringer solution.
0-CH;: CH CHy* N *CH, CHz NHO ZHCI
Cl OH CH3
e procame

a—a No. 7 @O CH, CH CHgNCHz CH,: NHO -2HCI
(2% solutmn) Cl

o0 lldocame x—x No.1 ©

OH CHZCHQCH8

(Zero percent line of contractxon shows perfect aneathesia.)

' Fig. 2 Conductive Local Anesthetic Processes and Recovery of Anesthesm on. Sc1at1c :
Nerve of Bullfrog

B) ﬂ%@ﬁl@:@%‘iwﬁ‘f B PH % 7.0 CHEL, S u‘_a %ttm_ VY AR,
EOBOEERIEEILE Lic. ) F a1 VX ) vy a L Sissea i o g 22 4 Mt s, o A EE
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L7z. 7nw4/x;0%/ann¢fmubw4VLmL1%%EMméﬁmﬁ%mﬁ%,7ww4/1m28
B3 XOE 2 7w riKTIE 25—26 X D B S 7. ‘

/ﬁnnwmuvvwkxﬁ&DmQW@Qﬁ#@Dbh4V,7nﬁ4V%iU%/ﬁﬁw%lD%§%k
fa( e 50—70 S0 B IEE LIRD, iJwJ:tE"El‘JﬁIEEﬁFE'CI@M‘JoL

100

pH 70

50

Contraction of muscle (%)

0 I T 50 - 60 70 280 9
| " » ‘ : : " Time(min)
Y Change. by ringer solution.
O-CH,CH-CH;N-CHy -CH,-NHO-2HCl
a1 OH  CH,
O-CH CH-CH;N-CHy CHy- 1@ -2HC1 -
eyl OH- CH,
OCHMCHCHQNCHQCHZS:>2HC1
cr OH CH

CH; CH,

—eNo.14 :

: Ccr
o-=oNo.16. -
x~-xNo,17

(2% solutlon)

(Zero percent line of contractmn shows perfect anesthesia.)

- Flv 3. Conductive Local Anesthetic Procecses and Recovery of Anesthe31a on Sc1atlc
Nerve of Bullfrog :

ﬁEa’é{’Fmv ‘ Wﬁiﬁ:kiofvvxﬁgﬂtﬁfﬁﬁﬁﬁ%ﬁ%{ﬂﬂﬁfé Ly, EATZ Y /m%ﬂ/;ﬁiﬁﬁwik'\‘)
/i%wﬂﬁ%ib%,~ﬁk@ht%%%%xfb%,éﬁmk@%®%ﬁﬁ%%&b#mﬁ©%ﬁm1%@7

3 -

& g
-'f,30* ISR
R T 301
g0t g Ce
R U E20r

S B} R I
S| 5 o
210 8
CS10r S0
2 = '3

' L I RN GRS i i P

Halls 153045607590105,’1253535%65 [ NlNz 153045507590105 135 165
2 Gnin) - 777120 150 180

F1g 4: Eﬂect of the Sa,mples on the ‘ > (min)

Secondary Reaction of Mice on ‘the

Hot-plate (Ten Ammals for' Each

Treatment)
© ~--DNo.1(70mg/kg)  —@— No. 3 (70 mg/kg)

'~ ~— No. 2 (70mg/kg) —O— pyrabital
ST (150 mg[kg)

Fig. 5. Effect of ‘Samples 6h the Secondary

'Reaction of Mice on the Hot-plate (Ten
Animals for Each Treatment) .

-~~~ No. 4 (70 mg/kg) —@— No, 7 (70 mg/kg)
~ =~ No. 6 (70 mg/kg) . —O— No. 8/(70'mg/kg)
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i R
3 50f RS :
| ! 200 &
= o= S
B0} ,§1W'%
L 5]
3 . _ D \
o S I ! Fe a— ; !
120 150 180 ‘ x 120 15 0
) ‘ : -~ (mm)
Fig. 7. Effect of the Samples on the

Fig. 6. Effecf of ‘che Samples on the Secondary
Reaction of Mice on the. Hot-plate (Ten
- Animals. for Each Treatment) ) :

=== No.10 (0mg/kg). —@— No. 12 (10 mgfke)
P No. 11 (70 mg/kg) = —O— No. 13 (70 mg/kg)

Secondary Rea,ctlon of Mice on the
-Hot-plate (Ten Animals for Each
Treatment) :

-~~~ No. 14 (70 mg/kg) —@— No. 16 (70 mg/kg)
— No. 15 (70 mg/kg) ~—O— No. 18 (70 mg/kg)

Bbichte o Tlns, =/ 70 afks vrm m%&@ﬁﬁk_kiiﬁ%k%ﬁ: BB, & 0 KRS Fig. 4, Fig.

B, Fig. 6, Fig. 7, R L.

S S URERICHT DR mE.@%@%%&ny»Eﬂ~w%mﬁuom<,va4yx;Wf
R Ay CHRBIE L. V) A4 v 1mglkg PERETD &, MEIIREASEER S WRET 2MEE S h
7z. 2—8 mg/kcr TSRS UCHER B TR L, /PRI OB & IR OBk %R L.

Fuk Ao 2—8 mglkg TIRMFEE—GEC TEL, u%rzw)u_aim EREFEI 5T, ,

By oy FHEfk L ek Y FEGOEHCHRT S L B3 D7 H— R ML 76 F 13387 - fo. =/ sm
Bk X O 7w w it 1—4 mglkg B ETD &, %%%“Caﬁ%‘%’@%u& LD B;htzh, ik )}Eoi—;@kﬂskﬂ%
L, FPRBU DT Il at % Lo bk, »

, HEER HLEEA 755 Staphylococous . auveus 209P, Bacillus subtilis pci 219 ¥ X 8 Escherichia coli
| NIHJ @0 CIERPHR - CRE UrcksR, 3@ 500 meg/ml ¥ CULE © FEBEMIEIRS & BT »

: lidocaine .
e By procaine

oL

1mg/kg ng/kg dmg /kg S_mg/kg o ome/ke Amg/kg  8mg/ke
Time 20 sec ‘ .. Time 20 sec
Flg 8. Effect of ‘Lidocaine on Blood Pressure Tig. 9. Effect of Procaine on Blood Pressure
and Respzratlon in the Dog AR and,Resp’ifation in the Dfo‘g
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o A SN v -
7 QCHA?M}L¥CHAHQN HO OCHJ?Kﬁﬁ§§§AHhNIiOW"
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