
852,584           HYPOGLYCEMIC TABLET  Approximate
Weight in Mgs.  Percentage   N[err]-[err]-Phenylethylbiguanide
100.0              62.0                        Sucrose
25.9         16.0  Starch
22.1              13.5                       A cacia
7.8             4.5                      Talc
3.1             2.0       Magnesium Stearate              1.5
1.0                       Stearic Acid             1.6             1.0
It will be understood that the biguanide  be seen from  data that follow
on  alloxan        35             derivative mentioned in the above
composi-       treated animals, the MLD as routinely estab-           tion
may be substituted by an of the other         lished  here does not reflect
the true toxicity of         5    derivatives described  herein  on  an
equal  the compounds but rather  the level at which          weight basis.
they  cause a hypoglycemic death.              In making the tablet the
biguanide  is     The following results were obtained in  40
mixed with the sucrose and gum acacia, and  guinea pigs and are expressed
as a function            then with the starch made previously into a
of time  in terms of the percentage   reduction       10  paste  with a
small of distilled water.          in blood sugar    from that found for
the normal            This mixture is dried at low heat and put    animal.
Thus a normal level of 80 mg %     45            through a granulator which
converts it into a  reduced to 20%  is represented a a  75% re-  45 



granular power. This mix is then blended  duction.               with the
talc, magnesium  stearate and the    Guinea pigs were used  as the test
animal     15   stearic acid which  act as mould lubricants,  and the
findings are indicated in Table I.          The whole is now mixed in a
pony mixer or     The minimum  lethal dose    (MLD)    was            other
suitable powder mixing equipment, and  established   by  intraperitoneal
injection  in  50            then is ready for tabletting on any type of
mice. With these active hypoglycemic agents            tabletting machine
or for filling into hard  the lethal dose as established in the absence
20  gelatin capsules.                      of supportive glucose is
essentially a measure              The following specific examples present
of toxic hypoglycemia and animals receiving            illustrative data
demonstrating the effective-  such dosage levels show blood sugar levels as
55            ness of the novel compositions as oral hypo-  low as 5 and 10
mg. %            glycemic agents.                         In the  instance
of the control compounds,         25   After  hypoglycemic  activity  had
been  Synthalin (decamethylenediguanidine dihydro-            established
by subcutaneous route the bigu-  chloride) shows extreme toxicity and
latent            anides  were  evaluated by the   oral  route in
hypoglycemia with the effect being noted only            terms of their
capacity to lower blood sugar  after 24 hours; whereas with N - p - methyl-
levels of test animals.  The routine pro-  benzenesulfonyl - N[err] - n -
butyl urea  high         30  cedure was to establish the minimum lethal
dosages are required and its overall hypo-            dose (MLD) in the
laboratory animals and  glycemic effect is such that blood sugar levels
then to assess the hypoglycemic activity of  cannot be depressed to the
point of hypo-  65            the biguanide at a level approximately one
glycemic death.            third of that of the established MLD.  As will
6                     852,584
TABLE I                                Hypoglycemia in Guinea Pigs on Oral
Administration
% Reduction in       Compound                            M.L.D.        Oral
Glucose in Hours.                      Mg/kg       Dosage        3        5
24 R[err]         R[err] 



Ph-CH[err]-            H          150         50        51      73       0
Ph-CH[err]-         CH[err]    500         150         20        44
0      p-Cl-Ph-CH[err]-         H          100          33           22
40       23                  m-Br-Ph-CH[err]-   H          200           70
19        43         0             p -CH[err]O-Ph-CH[err]-    H
150          50         15         34        15    Ph-CH[err]-CH-
H                100           33         69        70      0
Control Compounds                             Synthalin           10
20       0     0   41                    N-p-Methylbenzenesulfonyl-N[err]-n
butyl                                                      urea
> 1000       150         35        38          0          It was noted that
the hypoglycemic effect is  serves as a convenient laboratory method for
reversible with the level of blood sugar ap-  the study of diabetes in
animals.                 proaching the normal glucose levels with time,
Rats were given 300-400 mg/kg of alloxan     5  generally in 24 hours. It
was also observed  intraperitoneally and their blood glucose level
that animals  receiving glucose during the test  rose to 200-450 mg  %.
Owing to the sever-    period survived doses of the compound which  ity of
the diabetes, the doses of the test com-                         produced
fatal hypoglycemia  in control  ani-  pound required to depress the blood
sugar             mals                              to normal levels varied
considerably.  Con-                 The next series of experiments   was to
es-    sistent values were, however obtained when    tablish the capacity
of the compounds to reduce  the dose necessary to lower blood glucose by
the blood sugar levels of alloxan-diabetic ani-   100 mg.%, was determined.
These values are  25                  mals. While alloxan-diabetes does not
com-, given in Table II as averages of four animals
pletely parallel  human diabetes mellitus, it  in each group.
852,584         7 



TABLE II                            Reduction  in Blood Sugar in Alloxan
Rats                                Compound               Oral Dosage
mg/kg                               Dose Causing Reduction
R[err]              R[err]           of 100 mg. %  Glucose
Ph-CH[err]-CH[err]-             H                    400
Ph-CH[err]-                    H                   100
p-Cl-Ph-CH[err]-               H                      70
-(CH[err])[err]-                                  300               300
Synthalin (a)                               50 (not rever-
sible, animals died)                     Footnote (a) -  A compound which
has been used in diabetes, Deca-                                 methylene
diguanidine dihydrochloride.   After cessation of treatment with the com-
substantially elevated blood sugar levels of              pounds, the blood
sugar levels rose again due  about 200 mg.%  and one rose to 400 mg.%.
to the alloxan-diabetes.  In  particular,  the   Upon oral administration
of 80 mg/kg of the 5 results of this table demonstrate the essential  test
compound the blood sugar levels of the  30          lack of toxicity of the
compounds of this in-  first three rabbits fell to normal levels and
vention when their capacity to induce death  could be so maintained as long
as the treat-          by hypoglycemia is overcome, by the use of  ment was
continued. The rabbit with severe 10  animals having  pathologically  high
sugar  diabetes required 200 mg/kg of the test com-      10  levels. In the
case of the control compound,  pound to reduce the blood sugar level by
half. 35          Synthalin, dosage of 50 mg/kg resulted in  After a period
of 4 to 5 days with cessation          substantial falls of blood sugar but
at this  of treatment the blood glucose rose again in          level of
Synthalin a progressive fall in the  all the animals.          blood sugar
ensued and the animals ultimately    The overall effectiveness as oral
hypogly-       15  died.                                 cemic agents
having been demonstrated, and  40            Recently, two urea
derivatives, N - sulfa-  with the manifestation of their essential lack
nilyl - N[err] - n  - butyl urea and N - p - methyl-  of toxicity divorced
from  the hypoglycemic          benzenesulfonyl - N[err] - n - butyl urea,
have  effect being evident from the alloxan work,          been offered as
oral therapeutics in diabetes  it remained to demonstrate that a dosage
level 20  and these drugs are reported not to lower the  approximately 1/25
to 1/50 of that proven  45          blood sugar in the alloxan-diabetic
animal.   essentially non-toxic would operate effectively   Additional work
with alloxan was conducted  as a hypoglycemic agent.  For  this work the 



in rabbits with the compound [err]-phenylethyl-  rhesus monkey was selected
as the test animal          biguanide hydrochloride.  Rabbits were ren-
using the compound [err] - phenylethylbiguanide   25  dered diabetic by
intravenous injection of  200  hydrochloride and the observations are given
50         mg/kg of alloxan. Three rabbits developed                  in
Table III                        8                            852,584
TABLE III    "Hypoglycemic Effects in Monkey" Blood Glucose - Mg % Hours
Dose Level.                   Control         2          5         24
48 Mg/Kg              Monkey     Level 0             A       63.6
2                                        60        56        59
5                             64      50        43        59
10                            43      43        48        71
0        B        71                         2                          68
65         53  5                          54      49          57        68
10                          43        43        43        60
Definite hypoglycemic  effects are manifest    accelerate the uptake of
glucose by the muscle                  at dosage levels of 1/200 to 1/80 of
that Rat hemidiaphragms were suspended in War-                  readily
tolerated by the alloxan-diabetic rat.  burg flasks in oxygen-saturated.
Ringer solu- 5      While the mode of action of the compounds  tion
containing 1 mg/ml of glucose. After one  of this invention is not as yet
completely  hour the muscle was removed and the glucose understood, and
although it is not our purpose  determined in the surrounding  solution.
Tak-      to offer a mechanism, nevertheless it is in-  ing into account
the spontaneous oxidatiod   20 



structive to    offer additional data reflecting  of glucose, the amount
which disappeared      10   the fact that these compounds have an in-  from
the solution was assumed to be taken                 sulin-like action.
up by the muscle. The results are contained                   It is well
known that insulin added to an  in Table IV                   in vitro
preparation of rat diaphragm  will
852,584                           9.                       TABLE  IV
Increase in Glucose                 Test Compound                     Mg of
Compound            Uptake                 R[err]         R[err]
Used                                           Mg/g. Muscle/Hour
Ph-CH[err]-CH[err]-    H              6                        1.6
-(CH[err])[err]-            12                        2.6
24             5.1  6              2.7
12            3.3                                            24
4.1              Control Compounds                        Synthalin
6                   0.8                                            20
2.0                 N -p-Methylbenzenesulfonyl-              10
0.9 N[err]-n-butyl urea           100             0.9  



Insulin                   0.O5 units         1.2
0.07 units 1.8                                          0. 10 units
2.1                    The insulin-like character of the biguanides  which
is within one of the groups (a) in which          is thus manifest by the
increasing   capacity    R[err] is a straight chain saturated C[err] or
C[err] alkyl          to afford increased glucose uptake by the rat  and
R[err] is   hydrogen (b) in which R[err] is phenyl-        muscle with
increasing dose of the compound.  (CH[err])[err] where n is 1 or 2 and the
phenyl radi-           It will thus be seen that the objects set forth  cal
may be substituted by one chlorine, bro-  25         above, among those
made apparent from the  mine or methoxy, and R[err] is hydrogen (c) in
preceding description, are efficiently attained  which R[err] is benzyl and
R[err] is methyl, and  and, since certain changes may be made in the  (d)
in which R[err] plus R[err] is pentamethylene or     above  composition of
matter without depart-  hexamethylene, or a salt of such a biguanide,
ing from the scope of the invention,   it  is in-  together with  one or
more innocuous solid  30          tended that all matter contained in the
above  sustances chemically  inert  to the active    in-   description
shall be interpreted as illustrative  gredient.   15
2. A composition as claimed in claim 1 in           WHAT WE CLAIM  IS:-
which R[err]  is [err] - phenethyl, and R[err] is hydro-     1. A
composition of matter for treating  gen.          diabetes mellitus by oral
administration con-              3  A composition as claimed in claim 1 in
having the following free base formula:      4. A composition as claimed in
claim 1 in          which R[err] is  n - butyl and R[err] is hydrogen.
5. A composition as claimed in claim  1 in  40                   which
R[err] is m  - bromobenzyl and R[err] is 20       [err]
hydrogen.                            6. A composition as claimed in claim 1
in                                                     852,584
9 



TABLE IV                   Test Compound
Increase in Glucose                                           Mg of
Compound       Uptake                   R[err]               R[err]
Used         Mg/. Muscle/Hour            Ph-CH[err] -CH[err]-          H
6                   1.6                                                  12
2.6                                                  24.               5.1
6                2.7,                                                 12
3.3                                                  24                4.1
Control Compounds                Synthalin                          6
0.8                                                 20                2.0
N-p-Methylbenzenesulfonyl-              N[err]-n-butyl urea
10                  0.9                                                 100
0.9              Insulin                       0.05 units            1.2
.0.07 units           1.8                                             0. 10
units          2.1           The insulin-like character of the biguanides
which is within one of the groups (a) in which       is thus manifest by
the increasing capacity  R[err] is a straight chain saturated C[er] or
C[err] alkyl       to afford increased glucose uptake by the rat  and
R[err] is hydrogen (b) in which R[err] is phenyl-    5  muscle with
increasing dose of the compound.  (CH[err])[err] where n is 1 or 2 and the
phenyl radi-         It will thus be seen that the objects set forth  cal
may be substituted by one chlorine, bro-  25 



above, among those made apparent from the  mine or methoxy, and R[err] is
hydrogen (c) in       preceding description, are efficiently attained
which R[err] is benzyl and R[err] is methyl, and       and, since certain
changes may be made in the  (d) in which R[err] plus R[err] is
pentamethylene or 10  above composition of matter without depart-
hexamethylene, or a salt of such a biguanide,       ing from the scope of
the invention, it is  in-  together with one or more innocuous solid  30
tended that all matter contained in the above  substances chemically inert
to the active in-       description shall be interpreted as illustrative
gredient.       and not in a limiting sense.            2. A composition as
claimed in claim 1 in   15   WHAT WE CLAIM  IS:-                  which
R[err] is [err]  - phenethyl, and R[err] is hydro-         1. A
composition of matter for treating  gen.                             35
[       diabetes mellitus by oral administration con-    3. A composition
as claimed in claim 1 in       taining as the active ingredient a biguanide
which R[err] is n - amyl and R[err] is hydrogen.       having the following
free base formula:       4. A composition as claimed in claim 1 in
which R[err] is n- butyl and R2 is hydrogen.                        5. A
composition as claimed in claim 1 in  40                        which
R[err] is m  - bromobenzyl and R[err] is  20         [err]
6. A composition as claimed in claim 1 in            10
852,584    which R[err] is p - chlorobenzyl and R[err] is hydro-  which
R[err] is p  - methoxybenzyl and R[err] is     7. A composition as claimed
in claim 1 in       MARKS & CLERK.     Leamington Spa: Printed for Her
Majesty's Stationery Office, by the  Courier  Press-1960    Published by
The Patent Office, 25, Southampton Buildings, London, W.C.2, from which
copies may be obtained         



CORRECTION OF  CLERICAL ERROR        SPECIFICATION NO. 852,584 The
following correction  is in accordance with  the Decision of the Assistant
Comptroller acting for the Comptroller-General, dated the twenty eight day
of   June, 1961.           10                   852,584          which
R[err] is p - chlorobenzyl and R[err] is hydro-  which R[err] is p -
methoxybenzyl and R[err] is         gen.
hydrogen.         7. A composition as claimed in claim 1 in          MARKS
& CLERK. ,             Leamington Spa: Printed for Her Majesty's Stationery
Office, by the Courier Press-1960.            Published by The Patent
Office, 25, Southampton Buildings,  London, W.C.2, from which
copies may be  obtained.                                  CORRECTION OF
CLERICAL ERROR                        SPECIFICATION NO. 852,584 



The   following correction is in accordance with the Decision of the
Assistant    Comptroller acting for the Comptroller-Genenal, dated the
twenty eighth day of    June, 1961.        Page 1, line 1, after "We,"
insert "U.S. Vitamin & Pharmaceutical Corporation,                 formerly
known as"            ERRATA                   SPECIFICATION NO 852,584
Page 1, line 15, for "indicates" read  "includes"             Page 1, line
29, for " injection" read "injec-.                      tions"
Page 1, line 65, delete hyphen after  "active"
and insert comma                   Page 2, line 39, before "in" insert "and
are                   Page 2, within one of the four groups (a)"
Page  3, line 38, for "fused" read "fuses"                   Page 4, line
10, for "55[err] C" read "55 cc.                   Page 4, line 41, for
"Amylbiguanidine" read                      "Amylbiguanide"
Page 5, Tablet: 1st column, for  "acid" read                    Page 6,
line 26, for "Table II"  read "Table    


