
0 099 802 DESCRIPTION The invention relates to novel thieno[3,2-c]
pyridines, to a process for the preparation thereof and to the therapeutic
applications thereof. Tetrahydro-4,5,6,7-thieno[3,2-c] pyridine derivatives
are known which in particular carry on the nitrogen atom a benzyl group,
which can be substituted on the phenyl nucleus in accordance with FR-A-2
215 948 and which can be used as medicaments. The present invention
proposes novel derivatives having the same basic structure, but
additionally a carboxy, alkoxycarbonyl or carboxamido group in the a
position on the benzyl group. This structural modification has the
surprising result of a definite improvement to the inhibition of platelet
aggregation making it possible to use smaller therapeutic doses, whilst
significantly reducing the toxicity level of most compounds. The novel
derivatives according to the invention comply with general formula I X in
which:    - la - Y represents the OH group or an OR group, in which R is a
straight or branched lower alkyl radical, or Y represents a group N R 



2 in which R[err] and R  are each independently of each other hydrogen or a
straight or branched lower alkyl group; or R[er] and R[err] form together
and with the nitrogen atom to which they are attached a pyrrolidino,
morpholino, piperidino or 4-benzyl piperamino group, and X represents
hydrogen, a halogen or a lower alkyl radical. These compounds having an
asymmetrical carbon may exist in the form of two enantiomers.. The
invention relates both to each enantiomer and their mixture. The invention
also includes addition salts with pharmaceutically acceptable mineral or
organic acids if Y represents the groups OR or R R[err] N R 2 or with
mineral bases if Y represents OH. A lower alkyl radical is understood to
mean a C1-C4 saturated hydrocarbon chain.    -2- The invention also relates
to a process for the preparation of compounds of the formula (I) as defined
above, wherein the esters of the invention in which Y represents an OR
group as defined above are prepared by condensation of
4,5,6,7-tetrahydro-thieno [3,2-c]-pyridine, having the following
formulaiiI. 



5 NH I    I                             (II] with an C(,-chlorophenyl
acetate having the following formula i: 10                       0      OR
|                     ~~~~~~~(III} -CH C1K0 15
x in which R and X have the above-defined meanings. Acids of formula (I),
in which Y represents OH,.are obtained by saponification. R To prepare the
amides, in which Y represents a group   N 20
R2 in which R1 and R2 have the above-defined meanings or even some esters
of formula (I), the acid of formula (I)(R=OH) is reacted, after activation
if required, either with the amine 25            R HN         , or with the
alcohol R-OH. 2 The O(-halogenated esters of the formula (III) are prepared
using known methods (E.L. ELIEL, M.T. FISK and T. PROSSER, Organic
Syntheses, 30      Coll. Vol. IV, J. WILEY and SONS, Inc. New York, 1963,
p. 10). Although it is possible to obtain all the esters of formula (I) by
the reaction between the compounds of formulae (II) and (III), for economic
reasons it is preferable to prepare certain higher esters of 35      the
formula (I) from the acid of formula (I) and alcohol (R-OH). 



-3 - F The condensation of the tetrahydro-thieno-pyridine with the ester of
formula (III) is effected in the presence of an alkali metal carbonate,
such as potassium carbonate for example, in an inert solvent such as
dimethylformamide, tetrahydrofuran or 1,2-dimethoxy ethane, at temperatures
between 600C and the boiling point of the solvent. 5 The saponification of
the ester of formula (I) in which R is methyl or ethyl is effected by an
alkali metal hydroxide such as sodium or potassium hydroxide in a
hydroalcoholic solvent, at temperatures between room temperature and the
boiling point of the solvent. 10 Activation of the acid of formula (I) may
be obtained by treatment with ethyl chloroformate in the presence of a
slight excess of triethylamine at temperatures between -5C and 0C in an
inert solvent such as chloroform, 1,2-dimethoxy ethane or tetrahydrofuran.
15 A mixed anhydride having the following formulaiv: 0 0             CO - C
- Et "kXC                           (IV) 20
CH KNQ~NO S~~~~ 



is formed and if treated in situ with a slight excess either of alcohol or
amine, at temperatures between 100C and room temperature, the esters 25
or amides of the formula (I) will be formed respectively. The activation of
the acid of formula (I) may also be obtained in different ways: the amides
of formula (I) were also thus prepared by condensing the acid (I) with the
amine 30                                                         I NH
in the presence of dicyclohexycarbodiimide in solution in
1,2-dichloro-ethane. The esters of formula (I) may also be obtained in the
conventional 35      manner by condensing the corresponding acid and
alcohol (ROH) in the presence of hydrochloric gas or thionyl chloride.
-4 - The following non-limiting Examples are given to illustrate the
invention. EXAMPLE 1 Methyl o(- [4,5,6,7-tetrahydro-thieno
[3,2-c]-5-pyridyl]-o. chlorophenylacetate (R1 = -CH3;X = 2-Cl) derivative
No. 1. 5           3.47 g (0.144 mole) of methyl 2-chloro-o_
chlorophenylacetate and 19.82 g (0.144 mole) of potassium carbonate are
added to a 20 g (0.144 mole) solution of 4,5,6,7-tetrahydro thieno [3,2-c]
pyridine in 200 ml of dimethylformamide. The solution is then heated for
four hours at 90C. The reaction mixture is cooled to room temperature, the
mineral 10      salts are filtered and the solvent is evaporated.  The
residue is taken 



up in water and then extracted with ethylic ether. The ether extracts are
washed with water, dried over sodium sulphate and evaporated, to give a
yellow oil which is purified by means of its hydrochloride. White crystals:
M.p. = 130-140C (ethylacetate, isopropanol). Yield: 15      45%. EXAMPLE 2
Methyl o(- [4,5,6,7-tetrahydro-thieno [3,2-cJ-5-pyridyl] phenylacetate (R1
= -CH3;X = H) derivative No. 2. 20           This compound is prepared by
the same procedure described in Example 1 by alkylation of the
4,5,6,7-tetrahydro thieno [3,2-c] pyridine with methyl
2-chloro-phenylacetate. Hydrochloride; white crystals: softening point =
200C (ethanol). Yield:  50%. 25      EXAMPLE 3 Methyl  o(-
[4,5,6,7-tetrahydro-thieno [3,2-c)-5-pyridyl]- o. fluoro-phenylacetate (R1
= -CH3; X = 2-F) derivative No. 3. This compound is prepared by the same
procedure as described in 30      Example 1 by alkylation of
4,5,6,7-tetrahydro thieno [3,2-c] pyridine with methyl 2-chloro-o.
fluoro-phenylacetate. Hydrochloride; white crystals: M.p. = 100C. Yield:
76.5%. EXAMPLE 4 Ethyl CX- [4,5,6,7-tetrahydro-thieno [3,2-c]-5-pyridyl]-
o. 35      methyl-phenylacetate.  (R1 = -CH2-CH3; X = 2-CH3) derivative No.
4. This compound is prepared by the procedure described in Example 1 by
alkylation of 4,5,6,7-tetrahydro thieno [3,2-c] pyridine with ethyl 



2-chloro-o. methyl-phenylacetate. 40      Bisulphate; white crystals:  M.p.
= 188-190C (isopropanol). Yield: 54%.    42 EXAMPLE 5 on-
[4,5,6,7-tetrahydro-thieno [3,2-c)-5-pyridyl]-o. chloro- phenylacetic acid.
(R1 = H; X = 2-Cl) derivative No. 5. A mixture of 157.9 g of ethyl   ( -
[4,5,6,7-tetrahydro-thieno [3,2-c]-5-pyridyc}o. chloro-phenylacetate and
100 ml of a 30% sodium 5      hydroxide solution in 600 ml of ethanol is
heated under reflux for 2 hours 30 minutes. After evaporation of the
ethanol, the mixture is acidified with glacial acetic acid and extracted
with methylene chloride. The organic phase is washed with water, dried over
sodium sulphate and then evaporated. After recrystallization in water, the
10      product is isolated in monohydrate form. White crystals; Softening
point = 125C (water). Yield: 46%. EXAMPLE 6 o0.- [4,5,6,7-tetrahydro-thieno
[3,2-c]-5-pyridyl J-phenylacetic 15      acid.  (R1 = H; X = H) derivative
No. 6. This compound is prepared by the procedure described in Example 9 by
saponification of ethyl Cf- [4,5,6,7-tetrahydro-thieno [3,2-c)-5-
pyridyl]-phenylacetate. The product is purified by means of its sodium
salt. 



20      White crystals: M.p. = 210-2150C (ethanol, methanol). Yield: 74%.
EXAMPLE 7 n-Propyl   0(-  [4,5,6,7-tetrahydro-thieno [3,2-cJ-5-pyridylJ-
o.chloro phenylacetate. (R1 = -CH2-CH2-CH3; X : 2-Cl) i~/   25
derivative No. 7. A stream of hydrochloric gas is bubbled through a 10 g
(0.0306 mole) solution of D(- [4,5,6,7-tetrahydro-thieno
[3,2-c)-5-pyridyl]-o. chlorophenylacetic acid monohydrate (Example 5) for
12 hours in 100 ml of n-propanol which is refluxed. The mixture is
evaporated and the 30      residue is taken up in water, basified with
sodium bicarbonate and extracted with ethylic ether. The ether extracts are
washed with water, dried over sodium sulphate and evaporated to give a
yellow oil which is purified by means of its bisulphate. White crystals:
M.p. = 146C (crude) 35      Yield:  78%.    -6 -4 EXAMPLE 8 n-Butyl  o( -
[4,5,6,7-tetrahydro-thieno [3,2-c)-5-pyridyl]-o. chloro-phenylacetate. (R1
= -CH2-CH2-CH2-CH3; X = 2-Cl) derivative No. 8. This compound is prepared
by the procedure described in Example 5 by esterification of o(-
[4,5,6,7-tetrahydro-thieno [3,2-c]-5-pyrioyN 5      o.-chloro-phenylacetic
acid monohydrate (Example 5) with n-butanol. 



*Purified using the bisulphate; white crystals; M.p. = 155C. Yield: 79.5%.
EXAMPLE 9 Isopropyl  o( - [4,5,6,7-tetrahydro-thieno [3,2-c)-5-pyridyl
)-o.- 10      chl oro-phenylacetate. .   --CH(    ; X = 2-Cl) derivative
No. 9. C"3 2 ml of thionyl chloride are added dropwise to a 1 g (0.0031
mole) suspension of  o(- [4,5,6,7-tetrahydro-thieno (3,2-c]-5-pyridylJ-o.
15      chloro-phenylacetic acid monohydrate (Example 5) in 20 ml of
isopropanol cooled to -10"C. The reaction mixture is then refluxed for 6
hours. After evaporation, the residue is taken up in water, basified with
sodium bicarbonate and extracted with methylene chloride. The organic phase
is washed with water, dried over sodium sulphate and 20      evaporated. A
colourless resin is collected and purified using the bisulphate. White
crystals: 'Softening point = 140-150C Yield: 44%. E XAMPLE 10 ;J   25
Ethyl   o(- [4,5,6,7-tetrahydro-thieno [3,2-c)-5-pyridyl)-o.
chloro-phenylacetate. (R1 = CH2-CH3; X = 2-Cl) derivative No. 10. 4.86 ml
(0.051 mole) of ethylchloroformate are added dropwise to a 15 g (0.046
mole) solution of   A- [4,5,6,7-tetrahydro-thieno [3,2-cJ-5- 30
pyridyl]-o. phenylacetic acid monohydrate (Example 5) and 7.12 ml (0.051
mole) of triethylamine in 150 ml of chloroform, cooled to a '
temperature betWeen -5* and oeC. The mixture is then allowed to return 



to room temperature and is stirred for 30 minutes. The reaction 'mixture is
then cooled to a temperature of around 100C and 30 ml of .35'    ethanol
are added dropwise. The reaction mixture is stirred at room temperature for
one night and is then washed with water. The organic phase, dried over
sodium sulphate, is evaporated to give a colourless oil which is purified
by means of its hydrobromide. White crystals: M.p. = 180C ' 40    Yield:
94%.    EXAMPLE 11 N,N-dimethyl    o(-(4,5,6,7-tetrahydro-thieno
(3i2-c)-5-pyridyl)- o. chloro-phenylacetamide. CH3 5
(    A = -N         ; X = 2-Cl) derivative No. 11. CH3 9.72 ml (0.102 mole)
of ethyl chloroformate are added dropwise to a 30 g (0.092 mole) solution
of   O<-(4,5,6,7-tetrahydro-thieno 10      (3,2-c)-5-pyridyl)-o.
chloro-phenylacetic acid monohydrate and 14.24 ml (0.102 mole) of
triethylamine in 300 ml of chloroform, cooled to a temperature between -5
and OC. The mixture is then allowed to return to room temperature and is
stirred for 30 minutes. The reaction mixture is then cooled to a
temperature of around 10C and 4.57 ml 15      (0.102 mole) of dimethylamine
are added dropwise to 60 ml of chloroform and the mixture is stirred at
room temperature for one night. Water is added, the mixture is decanted,
and the organic phase is dried 



over sodium sulphate and"evaporated. A colourless resin is collected, which
then crystallizes. 20      White crystals:  M.p. = 95-100C (isopropylic
ether). Yield: 49X. EXAMPLE 12 1-U(2-chloro
phenyll)-(4,5,6,7-tetrahydro-thieno (3,2-c)-5-pyridyl)-
acetyl]-pyrrolidine. 25 X = 2-Cl) derivative No. 12. This compound is
prepared by the procedure described in Example 11 by condensing
c(-(4,5,6,7-tetrahydro-thieno (2,3-c)-5-pyridyl)-o. 30
chloro-phenylacetic acid monohydrate with pyrrolidine. White crystals: M.p.
= 130C (isopropylic ether). Yield: 61.5%. EXAMPLE 13
1-E(2-chloro-phenyl)-(4,5,6,7-tetrahydro-thieno (3,2-c)-5- 35
pyridyl)-acetylJ-morpholine. (= -N        ; X = 2-Cl) derivative No. 13.
-8- 2.67 g (0.031 mole) of morpholine are added to a 10 g (0.031 mole)
solution of O(-E4,5,6,7-tetrahydro-thieno (3,2-c)-5-pyridylJ-o.
chloro-phenylacetic acid monohydrate and 13.3 g (0.064 mole) of
dicyclohexylcarbodiimide in 100 ml of 1,2-dichloro ethane and the mixture
is stirred at room temperature for one night. The mixture is 



5      evaporated then taken up with 2N hydrochloric acid and ethylic
ether. After filtering the dicyclohexylurea formed, the filtrate is
decanted and the aqueous phase is basified with 2N sodium hydroxide then
extracted with methylene chloride. The organic phase is washed with water,
dried over sodium sulphate and evaporated to give a yellow resin 10
which is purified by means of its hydrochloride hemihydrate. White
crystals: M.p. = 215-255C (isopropanol). Yield:  71% EXAMPLE 14
1-[(2-chloro phenyl)-(4,5,6,7-tetrahydro-thieno (3,2-c)-5- 15
pyridyl)-acetyl)-piperidine. =                  ; X = 2-Cl) derivative No.
14. This compound is prepared by the procedure described in Example 13 20
by condensing  cX -[4,5,6,7-tetrahydro-thieno (3,2-c)-5-pyridyl]-o.
chloro-phenylacetic acid monohydrate with piperidine. White crystals: M.p.
= 1390C (isopropanol). Yield: 51.5%. The following compounds were prepared
by the process described in 25      Example 11: - Ec( -
(4,5,6,7-tetrahydro-thieno (3,2-c)-5-pyridyl]-o. chloro phenylacetamide. (R
= -NH2; X = 2-Cl). derivative No. 15. White crystals; M.p. = 126-128C
(isopropylic ether-isopropanol). Yield:  46%. 30
-4-benzyJl--[(2-chloro-phenyl)-(4,5,6,7-tetrahydro-thieno (3,2-c)-5-
pyridyl) acetyl)-piperazine. - -N        N-CH2            ; X = 2-Cl)
derivative No. 16. 35 



oxalate:  white crystals:  M.p. = 178C (ethanol). Yield: 82.5%. -
N,N-dimethyl  [    - (4,5,6,7-tetrahydro-thieno (3,2-c)-5-pyridyl)-o. fl
uoro-phenyl acetami de.    -9- CH. (1 = -C                ; X =2-F)
derivative No. 17. CH3 Slightly yellowish powder; M.p. = 125C (isopropylic
ether- 5      isopropanol). Yield: 41%. - N-methyl-[i<-
(4,5,6,7-tetrahydro-thieno (3,2-c0-5-pyridyl)-o. chloro-phenylacetamide. (R
= NH-CH3; X = 2-Cl) - derivative No. 18. White crystals:  M.p. = 137C
(isopropanol). 10      Yield:  85.5%. - N-butyl [(-
(4,5,6,7-tetrahydro-thieno (3,2-c)-5-pyridyl)-o. chloro- phenylacetamide.
(R = -NH-(CH2)3-CH3 ; X = 2-Cl) - derivative No. 19. White crystals:  M.p.
= 101C (isopropylic ether). 15      Yield:  65%. - N,N-dimethyl  [o-
(4,5,6,7-tetrahydro-thieno (3,2-c)-5-pyridyl)- phenylacetamide. CH3 20
(    A = -N        ; X = H) derivative No. 20. 



' CH3 White crystals: M.p. = 138C (isopropylic ether). Yield: 39%. 25
- N,N-dimethyl [E(- (4,5,6,7-tetrahydro-thieno (3,2-c)-5-pyridyl)-o. methyl
-phenyl acetami de. CH3 ( = -N             ; X = 2-CH3) derivative No. 21.
30                                      CH3 White crystals:  M.p. = 119C
(hexane). Yield: 15% 35 The results of pharmacological and toxicological
tests reported below demonstrate the properties of the derivatives of the
invention both in terms of toxicity and tolerance, and the activity levels
of the derivatives, especially their inhibiting action on blood-platelet 40
aggregation and anti-thrombotic activity.    -10- Thus, the invention also
relates to a therapeutic composition having in particular an inhibiting
action on blood-platelet aggregation and anti-thrombotic action, wherein
the active ingredient is a derivative of the formula (I) or an addition
salt thereof with a pharmaceutically acceptable mineral or organic acid if
Y represents the 5      groups OR or and with a mineral base if Y is OH. 



*~~~~~~~~~~~~~~~               2    TOXICOLOGICAL INVESTIGATION The
compounds of the invention exhibit an excellent tolerance and a low
toxicity. In addition, the tests carried out on acute, chronic, sub-chronic
and delayed toxicity in various animal species showed no local or 5
general reaction, no disturbances or abnormalities in the biochemical,
macroscopic and microscopic examinations performed during this experiment.
PHARMACOLOGICAL INVESTIGATION 1) Inhibiting action on blood-platelet
aggregation 10           This experiment was performed on rats.  The
compound to be tested was administered orally in the form of a suspension
in gum arabic to the rats over a 3-day period 48 hours, 24 hours and 2
hours before taking a 4 ml blood sample from the animals using Renaud's
method from their jugular veins under anaesthetic. The citrated blood was
used in 15      the aggregation determinations. a) Determination of
A.D.P.-induced blood-platelet aggregation. 2 ml of citrated blood were
poured quickly into a small beaker placed in a magnetic stirrer, fitted
with a magnetic bar. After a few seconds of agitation, 0.4 ml of a solution
containing 0.66 ug of 20      adenosine-diphosphate (ADP) per ml was placed
in the beaker.  After 90 seconds of stirring, two 0.5 ml samples of blood
were taken: - the first was mixed with 0.5 ml of an EDTA-formol solution 



- the second was mixed with 0.5 ml of a solution of EDTA only. The purpose
of adding EDTA formol is to stabilize the blood and 25      thus to fix the
aggregation whereas EDTA alone causes disaggregation of all the platelet
clusters. After leaving the mixtures at rest for 10 minutes and
centrifuging the two mixtures at low speed for 5 minutes in order to
separate the red corpuscles, the supernatant platelet-rich plasma (PRP) was
removed, 30      diluted and a platelet count was made. The intensity of
the aggregation was determined by the following ratio: number of platelets
in EDTA-formol X 100 = percentage of number of platelets in EDTA
non-aggregated platelets. 35 The blood-platelet aggregation inhibiting
action of the product tested improves as the ratio approaches 100. The
results showing the mean percentage of non-aggregated platelets in groups
of 5 rats (treated and reference groups) are shown 40      in Table I.
-12- TABLE I: ADP TEST | PRODUCT             I DOSAGE mg/kg  I ROUTE *   I
RESULT I Reference group    I                       P.O.      -   16 + 4 |
Derivative No. 1          3 x 25      |      _     |     94 + 3 5       I
I                 I             I                  I 



| Reference group    I                 |       _     |    20 + 11 I
Derivative No. 1          3 x 5      I       _     |    82 + 11 I Reference
group    I                  |      _     I     23 + 15 10       |
Derivative No. 1          3 x 2.5            _            56 + 17 I
Reference group    I                  I      -     I      8 + O |
Derivative No. 10         3 x 25      |      _     |     66 + 2 I
Derivative No. 10         3 x 12.5   |       -     |    49 + 11 15       I
I                 I             I |Reference group    I                   |
_     I      8 + 1 | Derivative No. 10         3 x 10      |      _     I
24 + 5 I Reference group    I                  I      _     I     11 + O 20
I Derivative No. 9           3 x 60      |      -     |     65 + 7 I
Reference group    I                  |      -     |     13 + 3 I
Derivative No. 4          3 x 100    I       _     I     89 + 1 I
I             .       I        _ 25       I Reference group    I
|      _     I      3 + 1 | Derivative No. 4          3 x 100    I       _
|    89 + 4 I Reference group                                           4 |
-  |  4 +  I I Derivative No. 2          3 x 100    I       _     1     72
+ 12 30       I                      I                I             I
_ I Reference group    I                  I      _     I      4 +         I
I Derivative No. 12         3 x 100    I       _     I    27 + 5 I
Reference group                       |      _            2 + 0 35       I
Derivative No. 17  I       3 x 100    I       _     I     11 + 3 I
Derivative No. 20         3 x 100    |       _     |      4 + 1 I Reference
group    |                  |      _     I     18 + 1 I Derivative No. 6
3 x 100    I       -     I     22 + 4 



* Route of administration    -13- b) Determination of collagen-induced
blood platelet aggregation 0.10 ml of a solution containing 10 ug of
collagen per ml was added to 1.5 ml of citrated blood. With the mixture
being agitated, the platelets were counted continually. The reduction of
the number of free platelets over time was 5      continuously monitored
and a curve was plotted showing the initial aggregation rate. The results,
representing mean values determined in each group of 5 rats (treated and
reference groups), are shown in Table II.    -14- TABLE II: COLLAGEN TEST I
PRODUCT           | DOSAGE mg/kg  I ROUTE *   I    RESULT | Reference group
.                  |   P.O.    |  3.12 + 0.47 I Derivative No. 1        3 x
25     I     _      |  0.14 +0.03   I 5      I Reference group    I
I      -     |  2.17 + 0.64   | I Derivative No. 1        3 x 5
_         0.19 +0.04   | | Reference group    I               I     _     |
5.00 + 1.02   | I Derivative No. 1        3 x 2.5    |     _      I  0.60
+0.20   I 10      I                   I                I            I
_ 



| Reference group    I               |     -     |  3.92 + 0.63 I
Derivative No. 10       3 x 25           -     |  0.16 +0.07   | |
Derivative No. 10       3 x 12.5   I     -      |  0.54 + 0.12   I 15
I Reference group    I               I            |  2.00 + 0.35   i |
Derivative No. 7        3 x 100    I     _      |  0.66 + 0.18   I |
Derivative No. 8        3 x 100    |     _      |  0.86 +0.18   | |
Reference group    I               |     -      |  2.25 + 0.32   I 20
| Derivative No. 9        3 x 60     I      _     |  0.11 +0.01   I |
Reference group    I               I     _      |  3.41 + 0.55   | |
Derivative No. 4        3 x 100    |     _      |  0.12 + 0.02   I 25
| Reference group    |               i      _     I  4.73 + 0.55   I |
Derivative No. 4        3 x 100    I            I  0.30 +0.02   | |
Reference group    I               I     _      |  5.00 + 1.06   I I
Derivative No. 2        3 x 100    I      _     I  0.51 +0.18   I 30      I
I                I            I       _ I Reference group    I
|      _     I  2.25 +0.32 -  Derivative No. 11      3 x 100    I      _
I  0.83 +0.02   I I                            I       I.           I_
I | Reference group    I               I     _      |  2.77 + 0.32   I 35
i Derivative No. 14  i    3 x 100    i      -     i  1.89 + 0.13   I |
Reference group    I               |      _     I  3.99 + 0.40   I I
Derivative No. 17       3 x 100    I     _      |  2.22 +0.10   I i
I                I            I                I 40      I Reference group
I               I      -     |  5.01 + 0.79   I | Derivative No. 21  |    3
x 100    I      _     |  3.04 + 0.22   I I Reference group    |
|     -      | 11.35 + 1.01   I | Derivative No. 18  I    3 x 100    I
_      I 10.82 +0.81   | 



45 *Route of administration    -17- TABLE IV: ANTI-THROMBOTIC ACTIVITY I
PRODUCT           I DOSAGE mg/kg  I   ROUTE * | WEIGHT OF THROMBOSIS I
PERCENTAGEI I                   I                I            |        IN
mg        IVARIATION I I                   I                I           I
I           I 5      I Reference group    I               I   P.O.    |
38.56 + 2.42      I I Derivative No. 8   I    3 x 200    |     _      |
29.99 + 3.05     |   -22    1 I                   I                I
I            .I                   I I Reference group    I               I
_     I    42.65 + 3.30 I Derivative No. 3        3 x 200    |      _     |
2.60 + 0.24     |   -94 10      1                   I                I
I                     I           I I Reference group    I               |
-      |    36.24 + 2.05 I Derivative No. 1        3 x 25     |      _
I     6.56 + 0.51     I   -82 | Derivative No. 1   I    3 x 12.5   I      -
I    15.98 + 1.81     I   -56 I                   I                I
I            .I                   I 15      I Reference group    I
|      _     I    40.86 + 2.02 | Derivative No. 1        3 x 5      |
|    27.7  + 2.82     I   -32 I                   I                I
!                     I           I | Reference group    I               |
_     |    40.68 + 1.74 I Derivative No. 2        3 x 200    I     _      |
8.42 + 3.28     I   -79 20      I Derivative No. 10  I    3 x 200    I
_     I      5.89 + 0.99     I   -86 *              ~ ~~~~~~~~I  I 



I Reference group    |               |      -     I    35.76 + 1.76     I
I I Derivative No. 11  I    3 x 200    I      -     I    21.38 + 2.92
-40    I .,;  I              I                I            I
I           I * Route of administration    


