913, 940 3 The curves shown
in Figures 1, 2 and 3 100 M. of nmethanol. To this solution are
denonstrate that a smaller dose of tetra- added Z.25 g. of L.-Tysine
hydrochl oride in 15 cycline-nethylene-L.-lysine is necessary in 7
m. of water and 1 m. of 38%form order to obtain the sane bl ood

| evel s and al dehyde. 5 the sanme therapeutic effect as that given by
The sol ution nmet hyl -

tetracycline Iofs ?lelt (r)\gﬁgAﬁ; ;h;ﬁagsgﬁﬁlﬂlﬁz&mm-i S concen-

trated in vacuo at a | ow

cycline - hydrochloride. DRAWINGS ATTACHED cu
t enper at UL AFE DI 20 The follow ng Exanples r to
dry st atf£ez \due is dissolved in 25 ni. il ust ra&i3$4

acPer phdpplicationfand)filingj omplese Srgtifiaatioan ot Yool i sed. 1t is
finall v e so.af0g0dfecli Nng to the present inven- dried in vacuo
over ASpliQBan made in Italy (No. 19491) on Nov. 23, 1959,
The |i & ’Ir’fc'? ?S"h"ﬂfﬁeénbt}yh%ég-. ) );'Z p EXAVPLE |
melts a .mbete pecification Published: Dec. 28, QZS 5 g. of
tetracycl N are dissol ved—n Anal . Calc'd for

er r Juliekrdt]abbeptdnkbl EcThd ; AA ($6254c98:2a41 5-99; N'8.76.
g @ » #19) (055 18: HH, 6.71; N, 8.58.

Found: . s g . , 09. 13;
Moi st &té’mf‘.n‘/’gal(%?séﬁcf‘nmr’l%a'%o dt he Karl Fi scher nethod).
EXAMPLE || OMPEETE SPEGIRISAEKN i nued for about two hours.

1 m. of 38% aiNeeDerivitivesiohTeericycline Antibietiey aadRtheate is filtered
of f and washed 35 di ssol vegroduétioe! uti on of 5 g. tetracycline

with a smalf, A0S s TRE NRANRl Ry i 8l Y1805, BASE N E00 M 7 Of
met hanol ; Qbbol® &1Vl Lhbigars 24, m‘a‘jerm,gAff‘éaadf&mﬁéf@éﬁ“&h&&‘b’%‘?éﬁw err] C a

at -30[ err]de Chereb;i] feclge tef inkintidny i hichn l%m;ﬂof te?‘ﬁcyc!inggal 61Vf Iéfga@m?de hi ghly
sol ubl egi ﬁveﬁg‘e; at aj pgtent ma gqnted riel u$ 0 apd 1 meffo g%:‘?gﬂmunﬁf‘ addesdus

. 5. and t thod - -splntion t difticult] e tetra 50 ;
oot o, L RN o, ity g el e s
after a f %Wthdﬂoﬂd*ﬁré?sstatemen £CONPOSI U1 Olbenithine or arginine instead of glycine, the 40

Anal . Cal Etted pfeggpt Ghventioh Hiradatas | R eww ]| @Gre@inet obtained Glso phsset® poor Hrabifity35; N,
9 25 derivatives of tetracyclin ﬁ)éj)tics and to  in water. ) C, 7.59;
: : |\10 él(:e'ggroduction. More particularly it relates It is an object of the present invention to 55
6. 82; g ¥e preparation of new derivatives of provide new derivatives of tetracycline anti-
tetracycline antibiotics which are easily biotics (as hereinbefore defined) which possess

soluble in water, with a pH value near to
peutrality, and which are effective when

good stability in water, and according to a
first feature of the present invention there

15 administered orally, intravenously or intra- are provided compounds of the general struc- 60
muscularly. ture A—CH,—B where A represents the

The term “tetracycline antibiotics” when- radical of a tetracycline antibiotic (as herein-
ever used in this specification is intended to  before defined) and B represents the lysine
mean chlortetracycline, oxytetracycline, tetra- radical, the methylene group being connected

20 cycline, 6-desmethyl-tetracycline” and 6-des- on the one hand to the pitrogen atom of the 65
methyl-chlortetracycline. amide group in the 2-position of the tetra-

It is known that derivatives of tetracycline cycline molecule and on the other hand to
‘which are easily soluble in water are obtain- the e-amino group of the lysine molecule,
able by reacting a tetracycline with form- and the acid addition salts thereof.

25 aldehyde and certain amino compounds such According to a further feature of the 70
as a dialkylamine, piperidine, morpholine and invention new derivatives of tetracycline anti-
piperazine. The aminomethyl group which is biotics (as hereinbefore defined) are prepared
thereby introduced into the molecule of the by reacting 1 mol of a said tetracycline anti-
tetracycline may be bound to a carbon atom  biotic with 1 to 2 mols of formaldehyde and

30 of the tetracycline ring system (Specification approximately 1 mol of lysine or an acid 75
No. 872,991) or to the nitrogen atom of the addition salt thereof. The products of the
carbonamide group of the tetracycline mole- said structure, obtainable by the said process
cule (British Patent Specification No. 809,585).  have good water-stability and are effective by
The aminomethyl derivatives thus obtained parenteral and oral application.

35 are as effective as tetracycline in antibacterial The reaction between the three compo- 80
activity when administered intravenously; nents mentioned above may be carried out
however they are considerably infericr when in a one-stage process by reacting all three
administered orally (E. N. Ewald and G. S. components simultaneously with each other.
Redin, Antibiotics and Chemotherapy, 1960, Alternatively formaldehyde may first be re-

40 pages 419—-421). acted with one of the other two components 85

It has been found that many amino acids and the remaining component then reacted

: are not capable of reacting with tetracycline with the intermediate product thus obtained.
antibiotics and formaldehyde with the forma- Of the tetracycline antibiotics it is pre-
tion of water-soluble products which possess ferred to use tetracycline in the form of the

45 a sufficient stability to hydrolysis and which free base. The formaldehyde is preferably 90

[Prige 45, 6d.]



The product may be converted into an acid

The product is addition salt (e.g.,

yel Fow powder;—sotubfe T water and begl n-

Exanpl e 11

I's then applied.

an inorganic salt such as a

the hydrochtoride, or

sul phate, or an organic ning to deconpose slowy above 190[err] C. 60
45 salt such as the formate, acetate, oxal ate, [[err]]Dlerr] [err]
195[err] (0.5% water). citrate or ascorbate) by dissolution in water
fol lowed by the addition of a stoichi ogpidshC EXAMPLE |V
equi val ent ef—the—aecid—-of—whiech—th SOttt of

tetracycline lysdgn the fogegf ytse@gueous or alcoholic products remain clear at room temperaruie in 200
mM . of nethan (g?luté)p elngt‘fm A f e there may for about 24 hours. This renders it possible

sed such_compounds as are capabl 02 to 1sola action products by lyophilis-
whi l e stirring,g ng " 3{Mkldety&dTH ﬁ'dela l'aé @ondx en the1 s solutions. 55
EXAVPLE 1115 of the reaction. - " rret’ﬂl;el ﬂ'ﬁfaibeutl(t ysiperdesdofsgel| wed i n
1.5 2. 4 nThe rgfeti %lpref f1¢cb P‘j}?‘d}l dé?/‘ . 1V°s glfllaF?FmPf@FmV%h‘te@F"“and 2
m. of met han%‘igfg‘l?fﬁcg uses°0‘r’e”%ag éﬁfgﬁ (@T kop O F PP B3 ne i n

90 m nutes

Ehand [of Qﬂlﬂ{nre terpdrna

IC

| SPatients #

Wtk subiitted 2B Qleardibne @ 60

t enper at ur eloofsoldB{fse Waler @lone anbdr Gucedsig fb;e wsersheigh mracb!chd&etﬂwme@«t-lmne @nd

2 g. of L.-|ydgbydesdiessyenied in roduct agiording fo e, Bres qemsf@%err] C.
t: arr ome ith_pyrrolidine-me -tetrac

70 5_5 3.4 m. ]Ea ‘{E&i ﬁly%atjppgfperat m ty racycline-h;g ﬁl thus
obtained is a n}é& c(30—40° C.a&ig0methanol or ’mix- ted blood levels with respect to the three 65
powder whi c tutescof @fb ad m\,tho‘%abbweght compqt\ndssaﬁ nhOIWarm pigoedel i¥he re t hat
described in of ducts es re administered intra-

(VI ine CLSEL ngure 1 it can be seen
Cerr]Herr] Nagh '&i oft rs£gthe12§)f ngge be/ gsacte 1th6 xr.%g ng of the invention affords
Found: 1 mol of formaldehyde in aquedus 0531:61:2 :hightd, blénd ASrels hhan&héiéoﬂoo othe(r ;laro- 70

mg. (caicu- of

Mbi sture 6.2 h01?5501uff¢$e>r|!ﬂﬁ‘lﬂen4’§

f or mal dehyde iy *REPHARGE oﬁ,aglﬁ

The reaction F%Bl@ﬁudcﬁlssblsedpiﬁ Cinftubedld

Eqqmaldeh
ediat ro—
d fr

ethal d)l -

‘%aﬁﬂ%@t@btr

oxhlg qngwi\e ase). This dose was
From Figure 2 ﬁecgzﬁl that b M&hde€ S

di ssolved in an&mérl(SO—QS%rmhaoﬁlf, axfdnuhyvrlamhe\d/ek/\pft 250amg n(pdldulaqdanttettayyclme 75

25 of a tefrgcycling @nti-  base) tetyy Hefie-L.-lysine a
quantity of*a ot1 O e ?rt%ano?ﬂ?el Tmﬁet?gute gp g higher blood ]E’vee.gﬁgan pyrrohdme-met?';s ?l ution
t hus obt ai ned 4@ é tetracycline. In this case the products in

Altemanvely, when the tetracycline anti-

question were administered intramuscularly

biotic and formaldehyde are reacted in the and each patient received only one dose. 80
30 first stage, the reaction is preferably carried Figure 3 shows the blood levels which were
out by suspending the tetracycline antibiotic obtained from tetracycline - methylene - L.-
in an organic solvent or diluent such as lysine and tetracycline-hydrochloride after 6,
butanol, adding the formaldehyde at normal 12, 30 and 54 hours. The antibiotics were
temperature and heating the mixture thus adtmmstered per os. Each patient received 85
35 obtained to boiling under reflux for about 150 mg. (calculated on tetracycline base)
30 minutes. The reaction product is precipi- every 6 hours. The blood levels which were
tated by cooling and is isolated. The isolated obtained with the product according to the
product and the equivalent quantity of lysine invention are higher than the blood levels
or an acid addition salt thereof are dissolved obtained with tetracycline-hydrochloride. 90
40 in an organic solvent such as methanol and The following table shows the toxicities on
the solution is heated to a slightly elevated mice of tetracycline - hydrochloride, pyrrol-
temperature as mentioned above. idine - methyl - tetracycline and tetracycline-
Analysis indicates that the reaction products methylene-L. -lysine. The symbol DL,,
obtained are tetracycline/methylene/lysine defines the acute toxicity in mg./kg., ie, 95
45 compounds of the general formula the dose which kills half the mice treated,
determined statistically. The products were
A—CH,—B administered intravenously. The volume of
each dose amounted to 0.4—0.6 ml/20 g.
as indicated above. The optical rotation of The doses were administered at a rate of 100
the reaction products is different from the 1 ml/min. It can be seen from the Table
values obtained for tetracycline and for lysine. that the toxicity of the product according to
50 The reaction product is comparatively stable the invention is considerably smaller than

in water, i.e., aqueous solutions of the reaction

the toxicities of the two other products.

TABLE
Pyrrolidine- Tetracycline-
Tetracycline- methyl- methylene-
hydrochloride | tetracycline L.-lysine
DL, of the product 220 125 320
DL,;, of the corresponding 220 115 253
hydrochloride




4 913, 940

EXAMPLE V stirring is continued for about two hours.

1 m. of 38% aqueous fornal dehyde is The precipitate is filtered
of f and washed added to a solution of 5 g. tetracycline in with
a small anmount of nethanol and diethyl 10 160 m, of nethanol, 1.75 g.
of L. - lysine ether. After drying in vacuo at 60[err]C. a 5 base
in 3 nm. of water and 10 ml. of mediB940 yellom/pomder hi ghly sol uble in
wat er AfTer —obt ai ned;

it mal t S bﬁégﬁm@rgf sixalgucmel g aétrg

rrn [S]
lo clfsclinlzfgv{i MUI

?altii,‘i;é‘éil‘ii‘ﬁﬁéﬁ; P ne

sets in. Qe—meth len€lECHHROS thbc@RBary in 7 ml. of exy hﬂ alMgunR s foi’mBZ%
[[err] D[oeder Jto [obuam] th(S@rE blpdd (eﬁkISS%dvva@tkkh c Anal . Calc'd for
d er I‘] [ épq Iﬁébqﬁqun? ct a{ithausgweyg)y H. Tge thN 1s to stand at room
Found: dine - methyl - tetracycline of tetré: t,’éanz uré o 139) ncen-
c clme hydmf'hlonde vac Imost
Moi st ure 1@hdAJollowing Examples will serve to dr due is dlssolved in 25 ml he
m xt urfp |ﬂéussvgt$ r thed %lfOGPiﬂgg gf{lﬁ r;egté@sﬂgat %; distilled V?Etel v;%ﬂg%m@ﬁls@gS%Saﬁne@hol ic
f or mal WGP gocordng 1o Hp A tle et at in y3qmn° | i and
added to & sol uti Oreg@fip® 19 Of tetracygl! éa{lll hb_ﬁ_[ng(}vgéu Tenﬁ 8")?5%’ &93@ m nut es.

The sol uti Brg. iob tetrddycline basdfde Hibsolvelf inmet hanol .
filtered while hot to renove traces of

insol- 20 C., 1.65 g.

While stirring at 35[err]
of L.-lysine

di ssol ved i Anal MQsldIfer C, Hy|Cg,. HEL: er Cab4.49T hel, Bidb rm,t;eyei s cool ed down to

of 5.

the precipitate FR:

of water and 7 ni.

of met hanol

added to thé 5§67?’lrjt tor: 71Th‘§’ §5§pen5| on is

om

tenperature and

obtained is filtei@ehoff7s ANerihddOH hd RYAGHkGheRnethod). Stirred for 90 mi nutes
5 C

and t hen
45

C

solutlon

filtered. The Of[err]

ml, s"m‘?@me

water and 10 ml of meth:

of 0.618 50 usi ng

Qdde@f ]?Eﬁi%f S

Cor r esporittecipgratiopr bgng t drer wemf mm&pardzcbmposmon m. o
oxytetracycli ne,

amount ol metbqnolaan

e W ool i

highi
ﬁséisev@ ssQldQ
met hanol

#erh&/v

preci pi t at egimeiiasied with a Sﬁﬁxlnl BNRHued for abour twd RuldS oemc't» 1 S a
i ght yel | pwnl roo\w;gr aquedns fmfnald¢meh)sl 'Eﬁehp:kclprEiaelsyﬁle ed cTEdN tvSshido

hi ghl y_ s lissiyed

\ o%er
whi ch Wegﬁf?gﬁm ]8075 g of DL-yé ﬂ

lg’ove 200[ err]

S «mdded a
6 - desnethyl chl or-

-1 ysi néndl.n Tairh .foro€, MG @x,: and 4Cn$7.7%9f H3@.358 elly @excline or 6 -

g.
desrret hyl tetracy%J lﬁge I n
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eci pitation

The product may be converted into an acid
addition salt (e.g., an inorganic salt such as
the hydrochloride, or sulphate, or an organic
salt such as the formate, acetate, oxalate,
citrate or ascorbate) by dissolution in water
followed by the addition of a stoichiometric
equivalent of the acid of which the salt is
desired.

Examere III

2.4 ml. of 38% aqueous formaldehyde are
added to a solution of 6 g. of tetracycline in
200 ml. methanol at a temperature of 30° C.
2 g. of L.-lysine dissolved in a mixture of
3.4 ml. of water and 12 ml. of methanol are
added.

A similar procedure to that described in

Anal.  Calc’d for CyoH g N, 044

Found:
Moisture 6.7,

The L-“methylene”-lysine can be cobtained
as follows:
1 mol of L-lysine is dissolved in a small
quantity of aqueous methanol. To the
sclution thus obtained a solution of 1 mol

net hanol

t he

Example II is then applied. The product is
a yellow powder, soluble in water and begin-
ning to decompose slowly above 190° C.
[2]p*® ™~ ~195° (0.5% water).

ExampLE IV

To a solution of 5 g. of tetracycline base
in 200 ml. of methanol are added slowly,
while stirring at room temperature, 1.78 g
of L - “methylene”- lysine dissclved in 1.5
ml. of water and 2 ml. of methanol. After
90 minutes, the precipitated product is
filtered off, washed with diethyl ether and
dried in vacuo at 50° C,

The product thus obtained is a yellow
powder which decompcses slowly above
200° C.

C, 57.79;
C, 57.12;

H, 6.35; N, 9.25.

H, 6.33 N, 9.44.

of formaldehyde in methanol is added.
The reaction product is precipitated, fil-
tered off and washed with a small quantity
of methanol.

of tetracycline in Exanple

rapF’dT7 59’5& 30851 T &

60

65

70

80



EXAMPLE VI |
10.5 g.
dri ed—Tmm vacuo at 50[ err]

m xture C. The product
4.1 m. of 38% aqueous form

00

descri bed in

[[err]]Derr]
Cerr]Herr] N[err] qerrJ Exa@pLGY . 79
Found: L. 389, aqueous formg

added to a solution of 5 g. tetracy
Mbi sture 5.47. 160 ml, of methanol, 1.75 g. of L.
stirred for 4 h&umssam.ﬁomm&mmnuemaummﬁm-

H,
eh

stirring is continued for
of tetracycline base is suspended

TN 160 m”
is a yell ow powder,
soluble in water,
al dehyde and a few crystals of sodium car-

anple bonate are addgéd%yle stirr

6. 35trripg iH c@@nued for about two hours.
5}7 1212 Th pr%‘xp

EX%NPLgh

1 hour.

The pre-

cipitate is filtered and

of tertrary butanol;
hi ghly 35

to the
t hus obt ai ned,
whi ch exhi bits the sane

characteristics as that

i ng.

ﬁlt off and washed
an’lo gxggﬁ'kanol and diethyl .
ter drying in vacuo at 60°C. a

V.

'd for

~-

vellow po'frﬂemah@ﬂb ublulgle iofwaidr,Gis of

chl ortetracycl iappbare added avhidg stisyi £S|atté9°e9|1${}ef| |obtainesiy| itoiefits ahorke QS Rewith a slowj n 150
m. of methanoPf BV e™ifiEePrecfatopoye - The\dpoqmpgsitipn, 6| and di et hyl et her.
tenperature, 0.55 m, of 38% ueoys form . The product thus

obt ai ned, after Pl amoptsgg 8 Zg‘g’n - %("as/sHF‘ﬁ‘Pi on of 1.15 g. of

L-l ysine I n vac at rr s a yell shydrochl ori de
in 3 nm. of water. Ihec%&i?oﬁ dé"Pp i ch b:é 5?1\!91 gﬁ\é\geig%rrpése above 190[err]
C. Anal . Cadwdd for Clerr] H[er¢,]5¢13n[ efly §.¢f;emN, .0aCl . C, 51.70;

H 5.68; N, 8.31. Found: C,

N 7. 55101sture 10.49.
ExampPLE VI

52.04; H, 6.07;
913, 940
| S: -

added to a solution of 5 g. of tetracycline in
200 ml. of methanol. While stirring at 35°
C., 1.65 g. of L.-lysine dissolved in a mixture
of 5 ml. of water and 7 ml. of methanol are
added to the solution. The suspension is
stirred for 90 minutes and then filtered. The
precipitate is washed with a small amount
of diethyl ether. The yield amounts to 5.2
g. of a yellow powder which begins to
decompose above 200° C.

Corresponding products were prepared
using oxytetracycline, 6 - desmethylchlor-
tetracycline or 6 - desmethyltetracycline in
place of tetracycline in Example 6.

ExampLE VII

10.5 g. of tetracycline base is suspended
in 160 ml. of tertiary butanol; to the mixture
thus obtained, 4.1 ml. of 38% aqueous form-
aldehyde and a few crystals of sodium car-
bonate are added while stirring.

20

25

30

35

Anal. Cald'd for CpH N,Oyp:

Found:
Moisture 5.47.

ExampLE VIII
To a solution of 3 g. of chlortetracycline
in 150 ml, of methanol are added, at room
temperature, 0.55 ml. of 38% aqueous focrm-
aldehyde and a solution of 1.15 g. of L-lysine
hydrochloride in 3 ml. of water. The mixture

65

Anal. Calc’d for C,H;,CIN,O,,.HCl:
Found:

Moisture 0.99.

1.1ml of 35% alcoholic fox@naldélygg 9:9%&0%

Nbisture 0. 99.

refluxed for 30 minutes. The solution is
filtered while hot to remove traces of insol-
uble material. The filtrate is cooled down to
room temperature and the precipitate thus
obtained is filtered off and dried in vacuoc at
50° C.

The product is a light yellow powder,
highly soluble in water, and begins to decom-
pose above 190° C.

To 2 g. of this substance dissolved in 60
ml. of methanol is added a solution of 0.618
g. L.-lysine in 1 ml of water and 4 ml of
methanol,

Precipitation rapidly sets in and the
stirring is continued for 1 hour. The pre-
cipitate is filtered and dried in vacuo at 50°
C. The product is a yellow powder, highly
soluble in water, which exhibits the same
characteristics as that described in Example
V. [2]p*® ™~ —200° (0.5% water).

C, 57.79;
C, 57.42;

H, 6.35; N, 9.25,
H, 6.67; N, 9.47.

is stirred for 4 hours at room temperature.
The precipitate is filtered off and washed
with methanol and diethyl ether.

The product thus obtained, after drying
in vacuo at 60°C., is a yellow powder
which begins to decompose above 190° C,

G, 51.70; H, 5.68; N, 8.31.
C, 52.04; H, 6.07; N, 7.58.

b A gt s
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1. Conpounds of the general structure wherein the tetracycline

anti biotic as herein- A-CH err] -B—where-A-represents—the radical--——
before defined is reacted with the form 30 of a tetracycline

anti biotic as herei nbefore al dehyde, the product is isolated and this
is 5 defined and B represents the |ysine radical, reacted with the
| ysi ne. t he nmet hyl ene group bei ng connected on the 7. A process
according to claim 4 or 5 oneog@d to the nitrogen atom of 5t he am de

wherein th cted with the 10 e1p03|t|on of
cLAr E 3

the et acfBlhY CIP e dhe o TRIEIR AR < Ts 5

nmol ecul e andH, 0B Wi At sen”baﬂhd rhdical NBefore defined i Cafte@ Owidl trhe Fddm- 30

t et r\acycl #ne tantycmeomubmté-ass h@einljefora | aldahideothg rmm!pcto* lselﬁed pndsthisds nol ecul e,

dical
and > e %‘é‘% e conn é’tfd r:n o hE WalaL e, SalLs, hereof .
8. A pr Ocﬁésha ﬁo 5' toﬁi ! Wherein the lystae i 5&,@ AU fonﬁCCOI' ding to

claim 1 group in the ?z-pvéies:ﬁbmﬂtehetratcﬁﬂxﬁaac;dadhydaet}ﬁrp&ddhdt det isalatedsand thisvies®in A
repr esent gclg;ulp etndaery ghe jother defidc ad .the react ngﬁqutrpgclme antibiotic (as

40 10 ﬁ? SR PR £yt ¢ pesgi ed) pcess
accor di ng ?z“‘d aﬁ% X Rfingl % c&uﬂ\/ﬂler;éﬂ a%éfpfhém %n%ﬁ'é&fm Yisi ne
radi cal . wherexxAASreymﬁte|antetr£¢gachhg/sddlaﬂ u&&&hyﬂm L-lysine or 4. 4 process

for pund aC@rdmg to clim 1ae‘| d  Regd proguss Prtims pf claims
deri vatléa v7e§'ng M-I ES;&I"; Etjfﬁic tt i c#] J,i‘esaﬂs‘ Dreof P %&’@‘8&? accordi ng

to cl ai M deribddes of tetr ki Biofich pxeﬁmctmsg foeashi N gibl
stanti al | §nedso sleim thch compra@yeaahg bf stadmellyfasrse-fortME any onenaf|theoforea 45

tetrac&gl?%’ faFLIne ﬁcﬁﬁ%aﬁilﬁ n- gomg gE ?16 § Fr¥lExamles [-VIII. 20
bef or el AL 0402, & (o, Bt R e GRREE o
tetracycl érng 20 4dalB8 s thereof, Al d hyd eo duRgAPyO6ly MR k! ptoclssmﬂmat | ysi ne

(as her ei neffor modsf iarved g\/\Menemer $r bglexe ddscnbed amircl‘amedam d addi t| 6h salt

rer ol S e Ry any o Lk DRSS g >
A proCesgy, af Gar 23? a u%ﬂ at & §§ Chia eﬂma C' ai med.

50 V\:hefnﬁdrd peagig.on is effected |n theanﬂ@$WC1 . A KEMP &

,_,—f
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