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Twenty 2-thiopseudeureas and related 2-aminothiazoles are shown to be four- to twentyfold more surface
anesthetic and two- to sixfold more anesthetic by infiltration in guinea pigs than lidocaine hydrochloride. Al-
though most of the tabulated 2-thiopseudoureas are more toxic than lidocaine, nevertheless, 19 of them have
substantially greater margins of safety (RA/RT = 1.3-2.8). A higher degree of anesthesiophoric specificity is

noted for the 2-thiopseudourea moiety (12) compared with the similar guanidine moiety (13),

Furthermore,

wholly aliphatie-substituted 2-thiopseudoureas (21-23 and 25) are potent local anesthetics, and thus represent
a significant deviation from the generally held concept of the essential structural requirements for local anesthe-
tics. Thus, the 2-thiopseudourea moiety, -SC(=N—)N <, is a new and potent local anesthesiophore. Longer
duration of anesthesia, but also greater irritancy, are generally associated with these 2-thiopseudoureas compared

with lidocaine.

Such a variety of organic structures are anesthetics?
that it is not surprising to learn of a new agent in this
area. It does seem significant, however, to report
the anesthesiophoric character of a class of compounds
such as 2-thiopseudoureas.

Most of the synthetic effort to produce local an-
esthetics in the past has been guided by the concept
that the essential struetural requirements are a lipo-
philic end containing an aromatic nucleus, a hydrophilie
end consisting of a tertiary amino group, and an inter-
mediate alkyl or substituted-alkyl chain.? An ob-
jective of this report is to show significant deviation
from this concept for certain anestethic 2-thiopseudo-
ureas. A further objective is to demonstrate the 2-
thiopseudourea moiety, ~-SC(=N-—)N<, as a new and
potent local anesthesiophore.

Local anesthetic properties associated with 2-
thiopseudourea and related compounds have been
reported previously, but none of these investigations
attributed these properties to the 2-thiopseudourea
moiety. Ballowitz® described 2-amino-6-ethoxybenzo-
thiazole as equal to procaine in sensory and motor nerve
block, but inferior to cocaine on mucous membranes.
Subsequently, Bhargava and co-workers* prepared and
tested a number of 2-(dialkylaminoacetylamino)thi-
azoles and -benzothiazoles as well as 5-(dialkylamino-
acetylamino)-2-iminothiazolidinones and -2,4-thiazoli-
dinediones. The most active of these have a 1.5-5
times faster onset of anesthesia compared with pro-
caine. Lately ‘“N-(2-pseudothiouroniumethyl)-endo-
perhydro-4,7-methanoisoindole” was alleged® to be
anesthetic.

(1) Presented in part at the 133rd Meeting of the American Association
for the Advancement of Science, Washington, D. C., Dec 1966.

(2} A. Burger in “Medicinal Chemistry,” A. Burger, Ed., 2nd ed, Inter-
science Publishers, Inc., New York, N. Y., 1960, Chapter 20; J. M. Ritchie,
P. J. Cohen, and R. D. Dripps in “The Pharmacological Basis of Therapeu-
tics,”" L. 8. Goodman and A. Gilman, Ed., 3rd ed, The Macmillan Co., New
York, N. Y., 1965, Chapter 20.

(3) K. Ballowitz, Arch. Ezpil. Pathol. Pharmakol., 168, 687 (1931);
Chem. Abstr., 26, 2509 (1931).

(4) P. N. Bhargava and P. R. Singh, J. Indian Chem. Soc., 87, 241 (1960);
P. N. Bhargava and K. A. Jose, 1bid., 87, 314 (1960); P. N. Bhargava and
G. C. Singh, ¢bid., 88, 77 (1961); P. N. Bhargava and K. U. Prasad, ibid.,
38, 165 (1961); P. N. Bhargava and P. Ram, 7bid., 88, 167 (1961); P. N.
Bhargava, P. Ram, and K. I. Singh, ibid., 89, 396 (1962); P. N. Bhargava
and 8. C. Sharma, ibid., 89, 319 (1962); P. N. Bhargava and P. R. Singh,
J. Sci. Ind. Res. (India), 30C, 209 (1961); 21C, 158 (1962): P. N. Bhargava
and 8. C. Sharma, Bull. Chem. Soc. Japan, 88, 1926 (1962): P. N. Bhargava
and P. Ram, 7bid., 88, 339 (1965).

(5) J. W. Bolger, U. S. Patent 3,124,595 (1964).

The preparation of these anesthetics is described. Twenty-five of them are new compounds.

Experimental Section

Materials.—Melting points were determined on a Fisher-
Johns block and are corrected. Ultraviolet spectra were ob-
tained with a Beckman DU spectrophotometer. Elemental
analyses were performed by Micro-Tech Laboratories, Inc.,
Skokie, 111

5-Phenylpentyl chloride,® N-(2-chloroethyl)-N-ethylaniline,” 2-
chloro-2-phenylacetophenone,® 1-cyclohexyl-3-isopropyl-2-thio-
urea,’ and 1-methyl-3-(2-methylbenzyl)-2-thioureal® were pre-
pared as previously described.

1-Cyclohexyl-3,3-tetramethylene-2-thiourea.—Pyrrolidine (14.2
g, 0.2 mole) was added portionwise to cyclohexyl isothiocyanate
(28.2 g, 0.2 mole). When the exothermic reaction subsided,
the product was crystallized twice from ethyl acetate; yield
30.4 g (729), mp 135-136°.

Anal. Caled for CnHxNLS: C, 62.39; H, 9.62. Found: C,
62.32; H, 9.51.

1(2)-Benzyl-2(1),3-dicyclohexylguanidine Hydrochloride (13).
—Benzylamine hydrochloride (8.9 g, 62 mmoles), dicyclohexyl
carbodiimide (12.6 g, 62 mmoles), and 60 ml of dry pyridine
were refluxed for 1 hr and concentrated in vacuo to dryness.
The tacky residue was triturated with anhydrous ether and
erystallization occurred; yield 21.8 g, mp 175-185°. This product
was recrystallized once from 959 ethanol; yield 15.0 g (70%),
mp 195-196°. Analyses are given in Table 1.

Preparation of 2-Thiopseudourea Salts (1-12 and 14-24).—The
general procedure was to reflux a l-propanol solution of the
appropriate alkyl or aralkyl halide and 2-thiourea for 3-4 hr,
concentrate in vacuo to dryness, and crystallize the product.
QOcassionally water aided crystallization. TUsually one or two
recrystallizations gave 2-thiopseudourea salts of analytical
purity. Other solvents employed in the place of 1-propanol
were: (a) ethanol for 5, (b) 2-propanol for 7 and 8, and (e)
beuzene for 10 and 11. Compounds 9 and 12 were prepared in
acetone solution refluxed about 16 hr. Compound 21 was pre-
pared in methyl iodide solution at room temperature for 16 hr,
22 in refluxing (16 hr) ethyl bromide solution, and 23 in refluxing
(30 min) allyl bromide solution. The melting points, yields,
recrystallization solvents, molecular formulas, and elemental
analyses are given in Table 1.

Preparation of 2-Aminothiazolium Salts (25-28).—The general
procedure was to reflux an ethanol solution of the appropriate
a-chlorocarbonyl compound and symmetrical 1,3-dialkyl-2-
thiourea for 3-4 hr, concentrate, and crystallize the produet.
Usually one or two recrystallizations gave samples of analytical
purity (see Table I).

4,5-Diphenyl-4-hydroxy-3-methyl-2-methylamino-2-thiazoli-
nium Chloride (29).—2-Chloro-2-phenylacetophenone (11.5 g,
50 mmoles), 1,3-dimethyl-2-thiourea (5.2 g, 50 mmoles), and
(6) A. Iliceto, A, Fava, and A. Simeone, Gazz. Chim. Ital., 90, 600 (1960);
Chem. Abstr., 65, 14335 (1961).

(7) H. Dehnert, German Patent 650,259 (1937); Chem. Abstr., 32, 952
(1938).

(8) A. M. Ward in “Organic Syntheses’’, Coll. Vol. II, A. H. Blatt, Ed.,
John Wiley and Sons, Inc., New York, N. Y., 1943, p 159.

(9) E. Schinidt, and W. Striewsky, Ber., T4B, 1285 (1941); Chem. Abstr.,
36, 4804 (1942).

(10) A. Berger and E. Borgaes, U. S. Patent 3,090,810 (1963).
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TapLy 1
2-THIOPSEUDOUREA Salrs AND RELATED ANESTHETICS
Yield, Recrystn Caled, o “Fovanl,
No. Mp, °C G solvent(s) Formula ( It N [ H hY
126-12% BE Acetone CLH NS HCL 35,00 710 10,82 55,614 ToaN 1. 72
2 106108 66 Acetone~MeOH CioH N~ HCL )2, 630 [2.14 52015 6.6% 1215
3 177~180 . n-PrOH Cpl NS HCT 52.501 .73 1225 3278 IR 12 00
4 128-129 26 Acetone-MeOll CreHy NLOSHCH 5245 647 0. 1Y 52,11 .47 120
D 118-121 80 Acetone CyH i N:08 - HBr 41,24 5. 10 .62 11,38 5.2 H.72
6 127-12% 71 Acetone-NMeOIT CuH ;NS - HCL 5. 85 £ US 16,17 50,85 705 15,47
T 183—187 92 n-BuOI] CrHN;0.8 - TIBr 43,08 1,50 11.73 £3.67 1.56 116N
& 190-191 = -PrOII CyH,CINS - HCI 40,52 1.25 11,81 100,74 1,57 [
O Oil .. . Crellze NS -HCI 61.02 XG4 S.00 6O.ST N.8S 5.NG
10 151-153 092 Acetone-CH,Cly Ci7Has N3 HCL 62, 46 N2 h Y 62,58 NN NG
I 123-127 72 Acetone CilLe NS HOL 6.7 S 03 827 63.70 SO0
12 158-160 64 Acetone—=NeOH CogHyo NS HCL 65,46 N1 765 65,60 N7 (LTS
3 195-196 70 0570 ItOIT Collny Ny-HCL 68 64 g2 12.01 6N, 80 (TR 1252
14 134136 IB) Acetone-ether CogHoaN;ON - HIC INL3 T 10,20 I8 30 702 10,05
15 163165 70 EtOAe-MeOH Cop Ly N ORI LA sE| 10,20 586N ToaT U091
16 101-103 ™ ELOAc—petr ether  CuHly NS TTBr 60.12 S0 6.57 6O 11 N 05 6. 14
17 148-150 Y Acetone-EtOH CyILNos - HCL 6417 ToAN Nl 63,05 706 S
18/ 136-158 Hu6 Acetone Cillyu NS L 63,63 6. 6f) ST 63,08 6.70 A
1Y 9708 86 EtOAc-acetone CrHNS- T Br RRURY 5T 707 3585 RE T.66
20¢ 120-121 B EtOAc-ucetone CralaNo=-HI 4N 25 4.1 7.03 ANLT 449 T2
21 143-~144 6N EtOAe—acetone CrHaeNo=-HIL 1308 o2 T3 44,35 T3 T
221 172-174 ™ Acetone—MeOH CisHg NS 11Br 5137 NoaT7 S.02 S3t.61 .20 N1
23 157-158 72 S Ciell N 1IBy R b 09 70D 5520 .23 700
24 INS-190 62 Acetone~CILCIL, CraHmN= - 2HCL 35.82 0.0 o149 SHUNE .40 10,15
250 223-224 Bh Acetone CrHau NS HCL 340NN N7 .51 60,03 NO5T N
26" IN5-186 89 Acetone Crpy Nos 1T 60 .64 T 9 44 6 74 L0 Y.64
277 238-240) 45 ~PrOH CuHieNos - HBr 40 .84 54T S04 56,20 e 4o
Rty 233-235 63 Acetone-MeOH Cr-H LN HCL IR 4,80 SO0 t4. 90 507 N80
29 146148 ST FEtOAe-NeOIT Cpie N OSTCT 60 UN 572 N7 G116 SR V1 N3

O, Wichterle and J. Cerny, Chem. Listy, 49, 1038 (1433}, veport mp 170~171%; 11, Nishimura, Yakugake Zasshi, 84, 950 (1964,
reports mp 185-187°. ¢ J. W, Grithn and D. H. Hey, J. Chem. Soc., 3334 (1952), report mp 174.5-177°. 7 (. S, Dawes and F. N
Fastier, Brit. J. Pharmacol., 5, 323 (1050). ¢ Hydrate has mp 33-36°. <D, F. Percival and R. M. Herbst, J. Org. Chem., 22, 925
(1957), report mp 119.5-120.5°.  / Polymorphie form has mp 157-153°0 ¢ Ay 260 mu (e STO0) i 0.1 N HCL % Aoy 262 mu (e 10,400)
in 0.1 HCL 7 Ny 257 mp (e 11,400) 1o 0.1V HCL 7 My 200-206 mu (e 11,590) in 0.1 N HCL % Fast melt on preheated block:
slow heating gives mp 184-186°. ¢ Prepared by Dr. Avthur Bevger.  » Prepared by Dr. Nicholus J. Kartinos,  * Bp 35-60°.

100 ml of acetone were refluxed for L hr,  Crystallization begun
after 30 min of reflux. Concentration of the mixture gave 14.6 g
(875 ) of product, mp 142-147°. Thiz product was dissolved
in 43 ml of hot methanol and diluted with 90 ml of ethyl acetate.
This solution was concentrated to about 60 ml when crystalliza-
tion started.  After refrigeration, 29 wax collected by filtration
and dried; yield 10.2 g (617;), mp 146~-148°. Nee Table L
The ultraviolet absorption spectrum of 29 ix given in Figure I,
curve A, Dehydration at 100° of 29 to a thiazole in dilute 0.1 .\
HCLl solution is shown spectrophotometrically in Figure 1,
curve B3.

Methods.-—Locul westhetic potency and durntion were meas-
ured on corneas and in intradermal wheals of guinea pigs by the
method of Galysh, ¢ @/.,1! a modification of carlier methods =13
The poteney results are given in Tables II and 11, The surface
5 ix the concentration (mg/ml) of anesthetic agent in normal
saline which abolishes the corneal reflex in 307, of the corneuas
tested 5 min after instillation of two or three drops. The in-
filtration 185, s the concentration (mg/ml) of 0.25 ml of anes-
thetic solution which causes a loss of response to painful stimuli
in /0% of the wheals tested at the time of peak action, t.e., 5
min following intradermal injection. The EC;y was estimated by
the least-squares method from a three- to five-point plot of
response s, concentration.  Ten sitex per concentration were
each tested three times, and the responses were pooled. Two or
more such [KC,, determinations were made and averaged to

£ x 102
H
'}

T T T T —
220 240 260 280 300

my

Figure 1.—Ultraviolet absorption spectra of a 3.22 X 1073 )/
solution of the 4-hydroxy-2-thiazoline 29 in 0.1 N HCI (curve A,
no change after 24 hr at room temperature), and after heating at
100° for 3 hr (curve B) which dehydrates 29 to the corresponding
thiazole.

(10) F.T. Galvsh, R.N. Morris, and 13, M. Regan, unpublished datn pre-
sented in part at the 133rd Meeting of the American Association for the
Advancement of Science, Washington, D. C., Dec 1966.

(12) M. R. A. Chance and H, Lobstein, J. Pharmacol. Bxptl, Therap., 8%,
204 (1944

S0 EL Buileing and 10 Wajda, d., 85, v8 (1945).
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TasLe 11
2-THIOPSEUDOUREA SALTS A8 LOCAL ANESTHETICS
NR;
7
R(CH.).SC HX
NR:Rs
Surf Infil Toxicity RA
ECu, ECs, LDso, RA———  RT  (infil)/
No. R n Ri R: Rs X mg/m] mg/m! mg/kg iv Surf Infil iv RT(iv)
1 Csls 5 H H H Cl 1.1 0.41 36 8.4 1.8 0.9 2.0
2 CeH; 3 H H H Cl 3.1 0.58 31 3.0 1.3 1.0 1.3
3 CeH,CH=CH 1 H H H Cl 3.3 0.53 58 2.8 1.4 0.6 2.5
4 2-C.H;0CsH, 3 H H H Cl 0.90 0.33 27 10 2.2 1.2 1.9
5 C¢H;0 3 H H H Br 4.3 0.79 57 2.1 0.9 0.6 1.7
6 CeH:;N(C:H;) 2 H H H Cl 2.0 0.64 49 4.6 1.2 0.7 1.8
7 Phthalimido 4 H H H Br 27 0.95 52 0.34 0.8 0.6 1.3
8 2-C1CeH, 1 H H H Cl 3.8 0.72 43 2.4 1.0 0.7 1.4
10 CoH; 1 ¢C¢Hn H -C3H; Cl 0.60 0.12 8.1 15 6.2 3.9 1.6
11 CesH; 1 ¢-CeHy —(CHg )~ Cl 0.69 0.19 17 13 4.0 1.9 2.2
12 CGI'Ia 1 C-CsHu H C-CﬁHu Cl .38 0.22 14 24 3.4 2.2 1.5
13 CaHgCHzNI‘IC (:N'C'CQHH )NI‘I-C-CGHH -HCI e 1.8 25 . 0.4 1.3 0.3
14 4-NO,CeIl4 1 ¢-CeHpy H ¢-CsHy Cl 0.92 0.29 18 10 2.5 1.8 1.4
15 3-NO.CsH, 1 -CeHy H  -CsHp Cl 1.0 0.19 16 9.2 3.9 2.1 1.9
16 Cel; 3 ¢C¢Hy H ¢CHy Br 0.41 0.23 15 22 3.2 2.1 1.5
17 1-Naphthyl 1 +-CsH; H +CH; Cl 0.74 0.15 8.0 12 4.9 4.0 1.2
18 CeH; 1 CH; H 2-CH,CH,CH, Cl 0.58 0.17 15 16 4.4 2.2 2.0
19 H 2 CeH:.CH. H (sH:CH; Br 1.1 0.22 10 8.4 3.4 3.2 1.1
20 H 1 CH,CH: H C¢H:CH, I 1.6 0.44 24 5.7 1.7 1.3 1.3
21 31 1 ¢CeHy H CsHyy I 1.5 0.28 26 6.1 2.6 1.2 2.1
22 H 2 ¢-CsHuy H  ¢-CeHu Br 1.0 0.20 17 9.2 3.7 1.9 1.9
23 CI[_:CII 1 C-CaHu H C-CGHU BI‘ 091 022 26 10 34: 1 2 28
24 (C:H; )N 2  ¢CsHn H  ¢-CeHy HCl, 1.4 0.16 7.2 6.6 4.6 4.4 1.0
Lidocaine hydrochloride 9.2 0.74 32 1.0 1.0 1.0 1.0
« F. J. Bandelin, private communication, 1960, first reported this compound’s ““good anesthetic activity.”
TasLe IIT
2-AMINOTHIAZOLITM AND 2-AMINO-4-HYDROXY-2-THIAZOLINIUM CHLORIDES A8 LOCAL ANESTHETICS
R, + Ry R, HO +R,
N I'd
A= l JN cr B= i -
R, S" "NHR, Ry 5" “NHR,
Surf Infil Toxieity
ECso, ECso, L Dsp, RA RT
No. Type Ra Rs Ry Rs myz/ml mgz/ml mg/kgiv  infil iv RA/RT
25 A C-CsHu C-CeHu H H 2.7 0.40 13 1.8 2.4 0.8
26 A 2-CsH; -C;H; CeH; H >350 1.2 28 0.6 1.2 0.5
27« A CH; CH; 2,4-(CH;).CeHs H 3.1 0.36 38 1.3 0.8 1.6
28 A —(CHaz)s— Ce¢H; CeH; 1.1 0.31 17 2.4 1.9 1.3
29 B CH, CH;, CeH; CeH; 2.1 0.42 33 1.8 1.0 1.8

@ Hydrobromide salt.

obtain the values given in the tables. Standard errors were
generally about 109 of the estimated ECs,.

Acute toxicity was estimated!! in male CF-1 mice. Five 0.15
log graded doses were injected intravenously into ten mice per
dose, and the median lethal dose, LDy, was determined 7 days
later. Standard errors were generally about 109, of the es-
timated LDau.

Relative activity, RA, is the ratio of the infiltration ECs's of
the standard, lidocaine hydrochloride, to the candidate anesthetic.
Similarly, relative toxicity, RT, is the ratio of the intravenous
LD:y's of standard to candidate. The ratio, RA/RT, gives the
safety margin of the candidate anesthetic relative to lidocaine,
whose RA, RT, and RA/RT are, by definition, unity.

Irritation was measured!! in the rabbit by the trypan blue
method!* following intradermal injection of the anesthetic agent
dissolved in normal saline.

(14) J. O. Hoppe, E. B. Alexander, and L. C. Miller, J. Adm. Pharm.
Assoc., Sei, £d., 39, 147 (1950).

Results and Discussion

Chemistry.—The familiar reaction between a 2-
thiourea and an organic halide to form a 2-organo-2-
thiopseudouronium halide (Scheme I) requires no
elaboration except to point out the possible existence
of nonequivalent tautomers when R, differs from Rj,
and R is hydryl as in 10 and 18.

The reaction between a 2-thiourea and an «-halo~
carbonyl compound has been postulated's® to give first
an a-thiopseudoureidocarbonyl compound which cy-
clizes to a 2-imino-4-hydroxythiazolidine which, in

(15} (a} P. M. Kochergin and M. N. Shchukina, J. Gen, Chem. USSR, 26,
483 (1956), English translation of Zh. Obshch. Khim., 26, 438 (1956); (b)
J. Qen. Chem. USSR, 26, 3233 (1956), English translation of Zk. Obshch.
Khim., 26, 2905 (1956).
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Scupme 1

R_\”H Rdy\"
RCH,X + s=({ — RCHSC  HX
R.NR; R.)I]\'R‘,
RN R“\|'H
=
|
HNR, NR.
R, /O NHR, R 0 NHR.
Lot A af
R, Cl 87 "NHR. R.7°S7 SNR,
R, R,

HO | HO |
R~ NS G
Ty
RIS
H
lfﬂgo

Ilig K,
: |
R~L-Nr Q17 Riw N
I >——NHR: — I >-:NR_, HC)
R, S R, S

turn, dehydrates to a J-imino-4-thiazoline (Scheme 1.
This postulate follows from the isolation (a) of a-
imidazomereapto ketones from the reactions of several
e-halo ketones with 2-mercapto-4(3)-phenylimidazole™®
(a 2-thiourea enoly and (b) of 3-hydroxyimidazo[2,1-b -
thinzolines from the reactions between J-mereapto-
1(3)-arylimidazoles and a-bromoacetaldehyde. ™ The
isolated products of (a) and (b) are intermediates in
the preparation of the corresponding imidazo|2,1-b -
thiazoles.1?

Subsequently, 1,3-diaryl-or l-acyl-3-aryl-2-thio-
areas and a-halo ketones (in the presence of triethyl-
amine) were shown to give 2-iming-4-hydroxythia-
solidines.®  No  ae-thiopseudoureido  ketone inter-
mediates were isolated in this study.

341l later the reactions between 2-haloacetophenones
and ethylenethiourea in acetone at room tempe rature
were reported to  yield 2-(2-imiduzolinomereapto)-
acetophenones or the corresponding enols.”  In this
study  no S—h_\'droxy—-‘%-aryl—e,’),G—dih_\'droimidam) [2,1-b)-
thinzolidines were helieved to have been isolated.

From the reaction between 2-chloro-2-phenylaceto-
phenone and 1,3-dimethyl-2-thiourea in boiling acetone
we obtained 4,S—diphel13'1—4—11_\'(11‘(xx_\‘-3-methy1—2-nleth-
yviamino-2-thiazolinium chloride  (29). Elemental
analvses and ultraviolet absorption spectra (Figure 1)
confirm this 4-hydroxy-2-thiazoline structure.®  Com-

I
T

(16) (a) I<. M, Murav'eva and M. N. shchukina, Dokl. Akad. Nauk S851It,
126, 1274 (1959); Chem. Abstr., 54, 498 (1960); (h) Zh. Obshch. Khim., 30,
2327, 2334 (1960); Chem. Abstr., 88, 9376a, 9376y (1961},

{17y M. Fefer and L. C. King, J. Org. Chem., 28, /28 (1901).

(18) Essentially the same ultraviolet absorption spectrum above 220 my
was observed in methanol for 29 as for 4,5—diphenyl-2-ethy1amiﬂo<2-bhiazo-
line prepared according to H. G. Soderbaum, Ber., 28, 1900 (1895).

Vol 10

pound 29 has neither o phenylearbonyt group (absenee
of strong wnd speeific absorption new 240 M) HOr o
phenylearbonyl enol group (bseniee of uy abrorption
charaetoristic of a cis- or lrans-stilbene chiromophore).

Noither the results of Shehukina and co-workers,
Fofer and King, nor ours have demonstrated the =ola-
ton of both postadated intermediates i the diserete
reaction between one a-halocarboyl eompound and one
2-thiourea.

The 2-mminothinzoles 25-28 were prepared withow
attempting to isolate intermediates. Their structures
e based on elemental analy=es and ultraviolet ab=orp-
tion speetra’® (Table 1).

Pharmacology. .All but one ol the 23 2-thiopseudo-
wreas listed in Table 1L are two-to twentyfold more
wrface anesthetic than lidoeaine, and 20 of these wre
more anesthetic (LA 1.2-6.2) by infiltration. Mozt of
these, however, ate maore toxie than lidoeaine, but not
1.3 and 58 (RT 0.6-09).  Nevertheless 19 tabulated
2-thiopseudourens have <ubstantinlly greater margins
of sufety (RA/RT = 1.3-2.8) compared with lidoeaine.
The range of substituents on sulfur (alkyl, aminoalkyl
phenylalkyl, ethoxy-, ehloro-, and  nitrophenylalkylh
phenoxy-.  anilino-. and phthalimidoalkyl) and on
nitrogen  (hvdryl adkyl, evelohexyl, wnd benzyl) in
these tabulated anestheties is sufficiently diverse to
indicate an  anesthesiophoric  character for the 2-
thiopseudouren  molety. The auesthetic  Z-nmino-
thinzoler and the o amino-d-hvdroxy-2-thinzoline
Table 111 show, moreover, the 2-thiopreudouren anes-
thexiophore ix also operative in ring structures.

Duration of anesthesia on guinea pig corneas and
wheals!! ix equal to or greater than lidoeaine for all the
tabulated 2-thiopscudoureas:  however. these are all
more irvitating! intradermally in the rabbit than
lidoeaine.

2~Bellz_\'1—1.:;-(ii(!)'(‘l()ll(,‘X}'l—'_)—lhi()pS(‘le()Ul‘(‘:l hyvdro-
chlovide  (12), compured  with  the corresponding
guanidine 13, is cight times more anesthetic by infiltra-
tion and just twice as toxie, Thus, o higher degree of
anesthesiophorie specificity i apparently inherent in
the 2-thiopseudouren moiety.

Compounds 21-23 und 25 are three to ten times more
surface anesthetic than lidocaine and also substantiaily
more anesthetic by infiltration (RA 1.83.7). These
four are S-substituted by @ one- to three- warhbon alkyt or
alkeny] while NN -disubstituted by eyelohexyl. Thus.
these structure-wetivity relationships represent s =ig-
nificant devintion trom the generally held  coneept
that the essential =tyuctural requirements for loceal
anestheties are an aromatic nuelens and o tertiaey
amino group joined by an alkyl ehain,
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1Y) W, Wilson and H. Woodger, J. Chem. Soed, 2043 (1055): M. Selin,
AL Relin, O, Tetn, G, Drillien, and P. Rumpf, Bull. Soc. Chim. Frawee, 3027
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