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washed,? wurd takenn 1o dryness to give @ gluil, v, 3330, 1760
em~! (ireal ).

This ambio ester it EtyQ (100 ml) was added 10 2.0 g of LiAlll,
m 18620 (20 ml).  Following 90 min of heating at reflux the reac-
tionn mixture was cooled i1 ice and treated with 2 ml of H.0),
2 ml of 156¢ aqueous NaOH, and H;O) (6 nl). The precipitated
solid was collected on a filter and washed (Et.0).  The filtrales
were takeit to dryness and redissolved w Et;0. The produet
wils precipitated as its hydrochloride by passing in gaseous HCILL

Tanre IV

AMING ALCOHOLS
1VGCH.CH(NH.)CH,OH - 11C]

R .\'i;m My, °C Yormula Analyses
//L-(JF:}C&“Q 53 44 (.‘mlillgCIFaN()
m=-CF3Cel,Cly ™ 183-186  CuHiCIF,NO C, 1, Cl
m-CF,CsHCH,CIL, 66 [88--191  CpHEFNO C, H,Cl
CelLCIL, 22 108-110 CoHxCINO  C, i, Ol

* Could not be recrystallized satisfactorily: sihntered at 138°.

Oxazolidinethiones and Thiazolidinethiones.—111 a 1ypical
experiment a mixture of 0.03 mole of the oily amino alcohol, 2.7
ml of CSy, 2.48 g of KOH, antd 6.4 ml of HyQ in 110 ml of EtOH
wus heated under reflux for 5.5 hr.  The solvent was removed
in vacnwo. The residue was suspended i H:O and made acidie;
the precipitated gum was extracted (Et,0). The orgattic layer
was washed® and taken to dryvitess. The residual gnm (8.09 g)

vas chroniatographed over 800 ml of Florisil.  Elution with 1047
acetonte—Skellysolve B gave first 1.99 g of thiazolidinethione fol-
lowed by 4.18 g of the oxazolidinethione.

Acknowledgment.—The authors wish to cxpress
their appreciation to Dr. G, W. Duncan and Mr. S, C.
Lyster for making the rvesults of their biological work
available for publication.
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In previous publications from our laboratory, it has
been reported that p-methoxyveinnamate shows good
antipyretic and analgetic activities.! It iy rapidly ab-
sorbed when administered orally to rabbits and oxidized
rapidly i vive to p-methoxybenzoic acid which is ex-
ereted in the urine as conjugates of glycine and glucu-
ronte acid.?

These observations have led us to search for improved
potential antipyretic and analgetic compounds.  This
commuilication describes the svunthesis of several new
p-methoxveiunamic acid derivatives of salievlie acid
and aminophenols, and their preliminary pharmaco-
logical properties.

p-Methoxyeinnamoylsalievlie acid (1), p-acetamido-
phenyl p-methoxyeinnamate (II), N-(p-methoxyein-
namoyl)-p-aminophenol (IIT), and N-(p-methoxyein-
namoyl)-p-phenetidine (IV) were easily obtained by
reaction of p-methoxyeinmamovl chloride with sali-

1) da) W S Woo, S Phaen. Soe. Koveu, T, 35 $1963): (L) hid., 9, 51
11965).
() (ar W S0 Woo, ihid,, 8, T6 (19613 i1} . Phacm, Set., BT, 27 (1968),
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evhiie newd, p-acetaminophenol, p-aminophenol, and -
phenctidine, respectively.

Pharmacology.——In  preliminary  pharmacologiceal
evaluations all compounds were ad.aiistered, by the
route specified in Table I, as a suspension i 29 aque-
ous starch =ohttion except that sodinm p-methoxyvetn-
namate waz administered as an aqueons solation.  The
highest dose employved of a compound having low toxie-
ity was 500 mg kg, LD valies were ealeutated by
the method of Litehfield and Wilcoxon.®

Antipyretic and hypothermal activities were mea-
sured by the method desceribed by Almirante, el al® In
the evahiation of antipyretic activity, drugs were given
5 hr after injection of 0.5 ml of 179 veast in 109 aque-
ois acactt mucilage 100 g of body weight into botl
thighs of the rat.  Antipyretie and hypothermal ac-
tivities were expressed s the temperature indiees
which constituted the total of the differences between
cach of the six readings obtuined at 60-min intervals for
6 hr after administration of drug and the mean vahie of
two temperature readings 60 mi and immediately be-
fore administration of drug.

The analgetic activity was assessed by a modification
af the hot plate method based on that deseribed by
Woolfe and MaeDonald.®  The mereases in reaction
time were averaged for four observations made at 30-
min intervals for 2 hr after admimstration ol drug.
The degree of analgetic activity wax caleatated ns the
mean per eenf inerease i thermal pain threshold of
treated mice over the average variation of pain thresh-
old of controls,  The antitnflammatory effect was -
vestigated by means of the rat-foot edema test? enr-
ploving 1097 veast suspension in saline, 3,50 formalde-
hyde-saline, 197 eroton oil-ohive oil, 10 egg white
saline, and 3% dextran-suline as phlogistics.  Drugs
were given orally immediately before injections of 0.1
ml of cach of the phlogisties into the plantar surface of
the right hind foot. At 60-min intervals for & he after
mjection, the vohme of the foot was measived by
Harriz and Spencer’s method.” - The differenice between
the volume of the foot determine:d mmmediately afrer
the mjection of phlogisties and the mean vahie o the
five determinations was recorded as that ol edenru
The activity was expressed as the mean per eent inhibi-
tion of swelling in treated rats, compared with rhat of
controls,

The pharmacological results are shown in Table T
whieh also inchudes results obtained with the standard
drugs such as sodium p-methoxycinnaaate, acetylsali-
evhic acid, and acetophenctidine for compartson. Al
of the compounds lowered body temperature in the
veast-fevered ratx. Compound T was the most wetive
antipyretic; owever, it affected body tenperature i
normal rats.  Compound I exhibited inereased activity
compared with that of sodium p-niethoxyeinnamate or
acetyvlsalicvhe acid, and, interestingly, had @ somewhat
more prolonged duration of activity (not shown). Al
of the compounds synthesized, with the exception of

¢3) 1T, Litehfield, Jr. and . Wilcoxou, /. Fhavmacpl, Erpll. Therap., 96,
99 (1949).

14y L. Almirante, l. Pdlo, N, Mgnaini, 2. Provarciati. ' Rugarh,
\. Biancotti, . Gamba, and M. Murmann, J. Med. Cheni.. 8, 305 ¢ 1065),

£3) G Wonlye wanl Ao DL NMacDonald, J. et Eepdds Thoeapi, 80,
A00 (19445

G CoN Wigter, N Risley, and G WL Nuas= Leues Soeo Eepth Bidd
Wet, 111, 544 010620

Trobo ML Narris aad I S0 Spencer, S Phovnn Phavaoesl o 140 103 s a6l
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TasLe I
PHARMACOLOGICAL ACTIVITIES OF p-METHOXYCINNAMIC ACID DDURIVATIVES
——————— Antiinflant act, d————————
Antipyretic Hypothermal Analgetic Croton Egg Approx LDss,*®
Compd act.® act.? act.® Yeast Forwaldehyde oil white Dextran mg/kg

I 15.4 —-1.1 37 12 28 34 20 11 630
II 7.7 —-0.5 39 2 7 16 11 -2 >3000
111 22.2 12.0 —72 32 3 34 14 22 2570
v 10.6 —-0.2 24 4 9 34 10 -2 >3000
Sodium p-methoxyeinnamate 6.8 0.2 42 27 ) 15 22 12 878/
Acetylsalicylic acid 10.5 —0.2 2 34 16 24 24 36 42097
Acetophenetidine 14.4 9.0 74 2 B) 28 27 18 1008

« Total amount of reduction of fever in degrees Ceittigrade caused by 0.235LD;, administered intraperitotteally to groups of four fevered

rats, in a 6-hr period after treatment (six determinations).

administered orally to groups of six rats.

mtice. 7 Data from ref 1. ¢ Data from ref 4.

III, also showed considerable analgetic activity; the
average duration of activity of each compound was
found not to exceed 60 min (not shown). It is worth
noting that mice given III were more sensitive to heat
stimuli than untreated mice. However, III showed re-
markable reduction of edema formation. Compound I
displayed antiinflammatory action equivalent to that
of sodium p-methoxyeimamate or acetylsalieylic acid.

Experimental Section

Melting points were taken in an open capillary tube i a
bath aud are uncorrected. Analyses were performed by C. K.
Lim of Sung Kyun Kwan University. Where analyses are
indicated only by symbols of the elements, analytical results
obtained for those elements were within 2=0.49; of the theoretical
values. The yield shown is from a single experiment, and 1o
attempts have been made to obtain optimal values.

A niixture of 8.9 g (0.05 mole) of p-methoxyeinnamic acid and
11.9 g (0.1 mole) of SOCI; was heated at 40° until a clear solution
was obtained. The reaction mixture was freed from excess
SOCl, by evaporation under reduced pressure followed by de-
hydration over NaOH. The crude p-methoxycinnamoyl chloride
was used for the following procedires without further purification.

p-Methoxycinnamoylsalicylic Acid (I).—A solution of 0.05
mole of p-methoxycinnamoyl chloride in 50 ml of dry acetone
was added dropwise, with chilling at 0-3° and vigorous stirring,
to a solution of 6.9 g (0.05 mole) of salicylic acid in 50 ml of
dry pyridine. Stirring was continued for an additional 1 hr,
the mixture was refrigerated overnight, and poured into dilute
HCL. The precipitate form was filtered, washed (H,0), and dis-
sclved in saturated NaHCO;  After extraction with Et.0,
addition of dilute HCI to aqueous phase gave a white precipitate.
By washing with H.O and recrystallization from EtOH, colorless
prisms were obtained; mp 153-154°, yield 6.7 g (459 based on
salieylic acid). Anal. (CnH10;) C, H.

p-Acetamidophenyl p-Methoxycinnamate (II).-—According to
the methed used for I, IT was prepared from p-acetaminophenol
(7.5 g, 0.05 mole). The reaction mixture was poured into H,O.
The precipitate formed was reerystallized (EtOH) to give 11.3 g
(73, of 11 as colorless nteedles, mp 214-215°. Anal. (CisHizNOy)
C, H, N.

N-(p-Methoxycinnamoyl)-p-aminophenol (III).—The same
method yielded III from p-aminophenol (3.3 g, 0.05 mole). The
reaction mixture was poured into H,O and boiled. The dark
brown solid mass formed was decolorized with charcoal and re-
crystallized from EtOH-H,O to yield 7.5 g (539) of 111 as color-
less needles, mp 192-192.3°. Anal. (C;sH:NO;) C, H, N.

N-(p-Methoxycinnamoyl)-p-phenetidine (IV).—Dry powdered
p-phenetidine hydrochloride (8.7 g, 0.05 mole) was added to 100
ml of a benzene solution of p-methoxyecinnamoyl chloride (0.03
mole) and boiled on a steam bath until HCI gas formation ceased.
After cooling, the insoluble mass was filtered off and washed
(H,0). Recrystallization (EtOH) gave 6.0 g (40%;) of IV as
colorless eedles, mp 181-182°. Anal. (CsHisNO3) C, H, N.

b Total amount of reduction of body temperature in degrees Centigrade
caused by 0.25L D administered orally to groups of four normal rats in a 6-hr period after treatment (six determinations).
hierease of pain threshold at 0.33L1); administered intraperitoneally to groups of 20 mice.

¢ Per cent
@ Per cent edema inhibition at 0.25L1D;

¢ Approximate Li1;,/72 hr was determined by intraperitoneal administration to groups of five
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A series of 4-[3(5)-pyrazolyl]pyridinium salts such as
1 has been found to display interesting hypoglycemic
activity in normal chicks and alloxan-diabetic mice.!
In this communication we report the synthesis and re-
sults of hypoglycemic testing of several 4-(4-pyrimi-
dinyl)pyridinium salt analogs (2).

Csz CH3
N\
N: N ¢ Ntcm,

N/ \+

H cr R ). G
1 2a, R=H; X=Cl
b, R=0H;X=Cl
¢, R=NH, X=1I
CH,

R>=N ~

3a,R=H
b, R=0H
¢, R=NH,
d,R=S8H
¢, R=SCH,, -HCl

Reaction of 4-acetoacetylpyridine? with formamide,
urea, guanidine carbonate, or thiourea provided the
4-(4-pyridyl)pyrimidines 3a-d. When 3a—¢ were heated
with MeCl or Mel, the quaternary salts 2a—¢ were
formed. Treatment of 3d with MeCl gave, instead
of the desired quaternary salt, the hydrochloride of the
S-methyl derivative 3e. Structures were inferred from

(1) V.J. Bauer, H. P. Dalalian, W, J. Fanshawe, 8. R, Safir, E. C. Tocus,
and C. Boshart, J. Med. Chem., 11, 981 (1968).
(2) L. Fabbrini, Farmaco, Ed. Sci., 9, 603 (1954).



