855, 169 1. GLYCEROL ASPARAG NE BEEF EXTRACT AGAR G ycerol
1.0 per cent L- Aspar agi ne 0. 05 per cent
Beef Extract 0.2 per KH err] PJ err]
0. 05 per cent Bact o Agar per cent
Distilled Water q.s. 100. 0 per cent b"m&H‘g« nent with 50%
KOH 7.0. Post Sterilization pH

Strain S-604
mNed* Fair.

cent

St repLonyces ‘aur eof aci ens

Straisi A-377. GowPPATENT, S)BE@IFI@

Aeri al

Hyphae _ Abundant Wiite tmmmﬁAﬁA Ite, Uniform Spor ul ation

Sl i ght beg Abundant None D ffu5| bl e Pi gnent '-n

Yel lFow O Br own- Mahogany* ?\]%&.I ght
Orang : I oDﬂHeﬂWhgtfoMlﬁMg,Coiﬁm Shedifidation :Gitay Imnﬂal ner Corporation
of A K- DOX AGAR Dextrin

1.0 p err] 0.2 per cent

K[ err Appircaﬂon madgyin ilnfﬁgrStaggepﬁAmer:ca ‘on-May 28, %gq err].7H err] O

0. 05 p 0. 05 per cent

mﬁﬁglspeclﬁcatlon Published: Nov. 30, 1960.
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per cent Bact o Agar .
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. We, AMERICAN CyANAMID .COMPANY, a
corporation organised under the laws of the
State of Maine, United States of America, of
30, Rockefeller ‘Plaza, New ‘York, State of
New York, United. States of America, do
hereby- declare -the ‘invention, for which we
pray that a patent. may ‘be granted to us,.and
the method by which”it is to be_ performed,
to- be particularly described .in and by the
followmg statement: —

This invention relates 10 therapeutic sub-
stances which are defined as demethyltetra-
cycline antibiotics .and are .designated .de-
methyltetracycline,- chlorodemethyltetracyclme
and bromodemethyltetracyclme, and eplmers
thereof

‘The new. ant1b1ot1cs of the present inven-

tion are produced in.a fermentation _process
in which mutant strains of Streptomyces
aureofaciens -are. employed. . The new anti-
biotics appear to be.closely related to but are
distinctly different from previously described
members-of the tetracycline family, They are
characterized by .matked -stability under both
alkaline and acid conditions and are superior
to the tetracyclines-in.this respect. They have
a sisdar antibiotic activity and .may ‘be used
for the same purposes and .in the same gen-
eral manner as are the presently known tetra-
cyclines.
" In accordarice w1th the invention, a method
is provided of preparing demethyltetracycline,
chlorodemethyltetracycline and/er = bromo-
demethyltetracycline, which compnses aero-
bically fermenting an aqueous nutrient med-
ium containing an assimilable source of car-
bon, nitrogen and mineral substances and
having a controlled chloride and bromide ion
content with a demethyltetracycline-produc-
ing strain of S. awreofaciens, if desired re-
covering the resulting demethyltetracycline
antibjotics from the fermentation medium.

The invention walso provides a method of
preparing an epimer of demethyltetracycline,
chlorodemethyltetracycline, or bromo-
demethyltetracycline which comprises adjust-

[Price 35,6d.)

s szﬁ A&(l@ 1C2A 1C28 2'A3).-

100. 0 per cent

ing the pH value of a concentrated solution
of the corresponding demethyltetracycline to
a value within the range 3.0 to 5.0 and allow-
ing the solution to stand until isomerization
has come to an equilibrium.

Each of the previously known tetracycline
antibiotics which are produced by fermenta-
tion with S, aureofaciens under particular.con-
ditions, namely tetracycline, chlorotetracycline
and bromotetracycline, has a counterpart .in
the new series of antibiotics of the present
invention. In other words, there is produced
in accordance with the process of the present
invention when using certain mutant strains
of S. aureofaciens which will be more parti-
cularly described hereinafter an antibiotic
substance. similar to tetracycline,  another
similar to chlorotetracycline and . another
analogous to. bromotetracycline. The parti-
cular new antibiotic that is formed as.a result
of the fermentation process will depend upon
the nature. of the nutrient medium and other
conditions of the process. In a chloride-free
medium the.antibiotic. that predominates will
be the chloride-free analog of. tetracycline. In
a bromine-rich medium, the bromine-contain-
ing antibiotic will be formed; and in a
chlorine-rich medium, the predominating anti-
biotic will be a chlorine-containing .antibiotic
analogous to chlorotetracycline. Ordinarily,
some tetracycline, chlorotetracycline and/or
bromotetracycline will .also be formed -during
the fermentation process, the relative propor-
tions of which will depend upon the chloride
and/or bromide ion content of the medium
and the strain of microorganism used. With
careful selections of the strain of S. asereo-
faciens, it is possible to almost completely
eliminate the formation of these known tetra-
cycline antibiotics.

The new antibiotics of the present inven-
tion can be converted into epimers as herein-
after described, similarly to- the manner in
which the tetracyclmes are converted into the
quatrimycins,

The chlorine- and bromine-containing anti-
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Streptonyces aur eof aci ens Strain S-604

Strain A—377 G ow h Sparse, Hyaline
Profuse™ Aerial Hyphae None
Abundant, Lead G ey*
Wat er-White Surface S
d obul es . . . Sporul ati on None S
Abundant 2 Diffusible Pignment 3% sl B
Slight: Pale yg e
of the t inventio ng %W 7
ADI GTeNt 0US dehalogenatel 9! Rydropiabdda ?ﬁ%ﬁgamﬁﬁhrﬂd Wbty g
Cor por ati on. of pﬂlﬁ?hﬁlm o©fl. charccl:oal as the catalyst,3just @EREI:EW SI&EBcsAG&R::&ft c;zc: 11 reddlsh- 55 |
n are orotetracyciine or TOINO| cy l'OW!‘l ient 1 . n W. t esgm
g_b {) Stereeg e rﬁ converted to tetracyc]me 11;30? o FFE'F é@ﬂf, S P egﬁ:gn on conventional culture
P Chemical analyses and a consldJY%iPo? T of pigment range from. .
0. 025 per cent the chemical and physical propertiesiéfl Bé I' bédk opper-brown 1o -deep bréwnd per
cent new compounds mdxcgiil aethey Qlifﬂeles&jnHPamgm]y or: burgundy dependmg upon @g 26Q)e r
cent tially from the co nes in  particular strain and ‘

Tap wat er

R

sterilization

cli
having one less methy. llﬁg.lpné;ﬁ:’; vyl

roup involved is go& =
g the six positi the naphthacene ring

Strept orryces aofr the fretoacyelires:. Accordingly, the tetia-

Strain A
Pr of use
Abundant ,

37%5

Beaveut - dloxo -

cycline analog of (t
be calle 4-déﬂ'1et 54 4a,5 8; 1

12a-octa g pen
2. naphihjieretHr

Very Abundant In the case of the .chlorine and “bromine -

20 Splogs fhefelonn é;;?‘@we:‘*f

Uni form
G eeni sh-
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accordingly, Appropriate common - narnes
these new antibiotics would be demethylteu'a-
cycline, chlorodemethyltetracyclineandbromo-
demethyltetracycline and this nomenclature
will be used herein.. It will be undérstood,
however, that the postulated structure “has
not been proven by an_unequivocal synthes1s
and may subsequently be found to be in error.
The present invention is concerned with new
products and not a particular system of
nomenclature or probable structure.

The new antibiotics of -the present inven-

tion are produced by certain mutant strainis

of S. aureofaciens. These strains are unques-
tionably of the species Streptomyces aureo-
faciens, inasmuch as they were derived from

the original A-377 isolated by Dr. B. M:

Duggar and deposited at'the Northern. Re-
gional Research Laboratories at Peoria, Illi-
nois, and indexed there as NRRI, 2209.
Mutations involving treatment of A-377 with

-mutagenic agents mcludmg successwely ultra-
‘violet irradiation, nicotiné, and nitrogen mus-

tard were employed to.develop - one of the

strains. Various other strains have been ob-

tained by spontaneous’ mutation and by treat-
ment with mutagenic agents. These ‘several
strains which produce the new antibiotics in
differing proportions and effectiveness have
the general characteristics of the_ species S.
aureofaciens. They differ somewhat among
themselves and from prevxously descnbed

SPIt | invention would p ‘t‘ff’

(AT.CC. 12551),

used. -Although the property o
" new . antibiotics of the present%?on

generally associated with strains having’ tlus

type of pigmentation, yet this [igmeat proS- 65)4

and production of the new antﬁft;;
ss goperty.
:Elda mgéne chlorotetra-
cyclme ﬁﬂyg Chamé tetiatyiclingy aib-
though the relatlve proportlons of these anti-

%ﬁ& Ogﬁn)fhe ‘parti

strain chosen.’ In some cases the producnon
of chlorotetracycline and tetracycline is very
low, of the order of a few per cent of total
antibiotic produced by the fermentation.
“The mutant strains which produce the new
antibiotics of the. present invention possess the

.same general characteristics as do the strains
which - produce the tetracyclmes ‘and differ

among thiemselves in the same general man-

‘nef that the ‘tetracycline strains differ from

each other,. as has ‘been described in 4 num-
ber of scientific papers which have been pub-
lished. Although many strains of S. awreo-
faciens are available to the public from cul-
ture collections and many have been described
in" patents dnd sc1ent:ﬁc literature, the fol-
lowmg data will serve to illustrate the type
of variation of ‘the new strains from the ori-

gmal A-377 strain available as NRRL 2209. -

Companson of S aureofdciens. Strains
. 5-604 (A.T. C.C. 12551) and A—377
""" on Vétious Media
Sb'eptamyces dn‘dofacims
- which “produces. chloro-
demethyltetracyclme and demethyltetracycline

was_compared with Streptomyces awrecfaciens. - .

Strain A-377 (NRRL 2209) by observation of
growth characteristics on_ vanous medla inci-
bated -at 26—27°C. .

Observatnons were ‘as follows.

(]
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Rever se Dk. Brown Mahogany* Covert Brown*
Col or Harnmony Manual, Third Edition, Container Corporation of America.

855, 169 4. OTHER MEDI A
Strept omyces aur eof aci ens _ Strain
S- 604 Strain A-377 Nutrient Agar Poor

growt h. Taupe brown* Fair growh. No aeri al
to d%k brown*. No aeri al hyphae. Reverse: pale

hyphag. Reverse: Taupe ~yellow Y&LEBY to |ight - 3

br owr*. REAAI Sh br own br owni sh yelTow sol uble

sol ubl e pi gnent . _ A ucose Aspar agi ne
Abundant grow h. HeGI\'}mROL ﬁB’: ar 0\1/!\7cl'hE}KT & AG ' o meat extract
aerial hyphae nottled: - Glybeygbhae white- becortl (ger cent _ Agar

Rose taupe* to Faun* to. ,.incy eaS| ngI y - grey, S :

Canel *. Sporul ati on: L'Afs n spore of%ur%-‘mt

abundant. Reverse: B&fgﬁhacd?everse Li ght.2 per cent

Taupe brown*. Reddish _ _yellow Light yellow :
brown sol ubl e pignent. m”i‘%ﬂmbl e pigment. 0.05 percent - potato Slants
Prof.use noi st snooth g Afpise noi st srmqtg] cent -

modul ated growth: Dark ~ nodul ated growth: Li ght

brown mahogany* with  Distilled ¥atepest ow* t o ARQ-0perocent

peach tan* trace. Aeri aly &&&?w&%?%?@ﬁ h,yphae

hyphae: none to abundanP ace

becom ng white to canel Post Setilipaion tpH 7.1 :

Sporul-ati on abundant in , - areas of heavy
aerial hyphae ' Streptomyces aureofa@ing®E | ON. Chocol ate* to
chocol at e brown* sol ubl e : - pi gnent .
Purple M1k Slight deep r e8trsimiSoddhy* SIigMﬁMﬂM&TﬁWo pal e

gr owth* coll ar. yel WWW
significant pH cﬁ ‘nor H B gni girriccant pH

appar ent pept oni zZskial GiyphacC ha M@ endme) WHRNGRGE Grey*  White, Uniform
Slight fal se al kaline color Beptonl zation in 15 gqaoxes.

Sporulation’ t becoming Abundant

Diffusible Pigment Reddish-brown Yellow

Reverse Brown-Mahogany* Yellow to Light
Orange-Yellow

* Color Harmony Manual, Third Editioﬁ, Container Corporation of America.

2 DexTRIN CzAPER-DOX AGAR

Dmm 1 0 per cent
‘NaNO, 0.2 per cent
K HPO, K | 0.1 per cent
MgS0,.7H,0 0.05 per cent
Ka " 0.05 per cent
FeSOLTH0  0.001 per cent |
- Bacto Agar L5 per cent -
-stnlled ‘water g.s. . 100. 0 per cent

P ST ',PostStenhzanoan' ' 70




reacti on due to diffusion of sol ubl e

pi gnent . * Col or Harnony Manual, Third Edition, Container
Cor poration of Anerica. On all agars, except Dextrin Czapek- Dox,
with-growh. SimTarTy, readiTy Observabl e 1S 0

slant growth, S. aureo- the characteristic soluble reddish-brown pig- A
faciens Strain S-604 characteristically pro- ment . 5 duces deep
pi gnent ati on general |y appearing _ . 5.
M CROSCOPI C 4OBSERVATI ONS - 855,169' X
Strept omyces adr eof acr ens . ' St-r'arnﬂs 604
Strain A-377 Medi um o Sﬂ’eptomyces we@qewm _ - Spor &s
Mycel i um - - Spores dycer @gp_g g| ne  FI onti nuous,
Spheroidal to Flexuous, continuous, ggn eroidal to. eg{'ggl‘—it ract Agar

br anched. G‘mmhdal Sparse, Hyslirenched. _ Pro_fuse ovoi dal . 5
Diam O0.8[err] to >§ﬂ% " Di: fm, 1.5-2.0[err] .flerr] to
>1.0[err] Dam 1 8{ rr] %n,or n Steep Agar B gﬁ‘:&&ﬁﬁtl nuous,
Spheroidal to. Fl exuous contl nuous, Spher oi dal to Globules

br anched. ' branched. - ovoi dal . K
Diam. 0.8[err] to >§pqs atl°f)| am §°’§ 2.0[err] Di am ‘U’.“B‘Pé'rr] to >1.0[err] :

Diam 1. 5-2. O[err] Dlﬁ'usmleplw|}{éﬂe and spore m)rphol el @i N S- 604 |s
apparently simlar to that observed for : Strain A—37'/y Bot h strai ns,

denonstrate conti nuBer§se f | exuouhpigmspamched nycel i um Apigmientoys

occasional tendency of aerial hyphae towards sprraling. Characteristic
spores are avoi dal* Celor Harmony Mdati "Khirtl Eitibd) CSAA4RE Corporation of America.6 '-
855, 169 To illustrate the color variations anong the present >
i nvention, four sel gct(ggq §{~5Epah9& were . ' ° several strains-of S '-
aur eof aci ens whi ch pro- grown on corn steep agar and the following 5
duce the new denet'hylt et rGayskipnes of the obagieyvaht ons were nade:

Col or (bservations*: Strepto ces aur eof aci ens: Corn Steep Agar (AP[ err])

Four-Day |ncubation at 27[8f" '. TOpercent  ‘grpgin -

Si ngl e Col oni es © o Nigses. 7@;@wt h  10.025 per cen>- 604ML. ( ATCC 12551)

Deep red nahogany Deep red mahogany S1071 (ATCC

12552) Copper BrowfH:Os - Deep HRPMnceARhogany

to red mahogany (NHOMERY, (ATCC 12553 5 pei genr W de marginal ar ea'—-.;

Li ght copper brown ' '
-+ - Bacto Agar : .-2.0 per cent Co . =

Tap water g.s. - 100 per eent

Post sterilization:pH. .~ = . 6.3

Streptomyces ‘autecfaciens

. Strain S—604 " Strain A—377
Growth © ° ‘Profuse '  Profuse

Aerial Hyphae Abundant, Dk. Rose Taupe* .A-’bﬁndant, Beaver* .
Sporulation ~Very Abundant, Uniform - “Very Abundant,

Uniform

D1ﬂ'us1b1e ngment Very concentrated; Deep Brown* Light Greenish- ' —
“ to Deep Brown Mahogany* .. "Yellow - ' '

Reverse =~ . ‘Dk.:Brown Mahogany* «Covert Brown*

* Color Harmony Manual, Thii'd Edition, C;Sntaipér,Corporaﬁdn of America,



peach tan becom ng | i ght copper

br own at the colony center

B- 740 (ATCC 12554) Dark W ne Bur gundy

* .ors according to the Col or Harnony Manual, Third Edition, Container
Cor porati.on of Anmerica. A relatively sinple procedure of selecting
and-a seni-quantitative basis for determi ning a strain of S

aureof\am ens that will produces the anount present. 10 the new

ant.i bi;atics of the present i nventl An illustration of this 5technl que’

my he - edeSabQ Sol —S—aureefacliens-which ™ given with
t he rassi st ance qf (Ell}ﬂ,lfvﬁml of the has dark maroon coI oni es when grown
on acconpanyi - - + -agar  medi um

| nocul a are pre- paper-strip chromat &}ICWC%W fsféqﬂarate and pared

fromthese colonies and a fer i det ect Vard-ous tetracyclines

| MefiL:a s Q5o P2l 379 y

and ‘the pro- 15 .is carried_aut }5@ deq?‘uhed_l_n__TgE%g.mLa_J_ ducts .of the
present inventi (Nutrlenohgareacﬁoorgnﬁwth Taupemojnnz Wir growthoNb aenial At t he end of the
fer-- other. The drawi ng r e a&%b Remse Pagent ati on period, a

quantlty of the fernenta- SO le@n antibiotic
tion liquor is acidified. tosombnlj,@jemabout 1. ﬁgméha ution containing

tetracycline, chI orotetta- to soI ubi | i ze the antl biotic and fil tered
to ob-~ cycline Slucedemarsgipg Abynden gpyicFeag g & ta| n a clear
aqueous sol uti orﬂ’gu&e or. t\/vﬁ(,,.,e 1R L rac ﬁg ced at -point 2.

' 55 : drops of the fi Itrat:andl*s Sp6ratmd on a €ih sppkd fora- The t ot al S
anti‘biotic activity of the % iﬁ %&hed by standard
chromat o- placed at point gr aphic

devel opnent procedures. Buta etracyc I'n T e paper strips were
t hen ~equi | i PoaoeSlanni t h Broﬂxsermoms eoustﬁ:ssmmstshmpéi oped as descri bed
above. After a period 25 pRadu k &% h'éhtt he sol vent. of
tine, the strips were |nspe _,; : mse?rnze strips are
devel oped by descendi ng - vi Byphie: hdn@hiabﬂdtuh t reacd. @BUolubl shown in the _
chromat ography. wth the soI b@mng)hlaseomelf hepigdentiwi ng. The sol vent front
had -advanced to equili bF %ﬁ‘%ha'ghe | ocation of the the point

i ndi cated by the solid |In6f°§ano ocolate* 2P0t S corresponding to the -

antibiotics of the tetracyctiomlnsehmm&@ﬂﬁmt of the mxed anti- 30 present
invention is read| I'y deter nPig@eitby biotic solution had advanced to poi nt.

5, &and- 65 on- URRGF felt 1 ki: Dlonice AN terna- ‘the

chl or ot etracycll g hac’ilL advag,fcf*l%di“}ellL i giﬂ grogmdgﬁre sensitive nethod
consists of 7. The new ansxglﬁcmtlpﬂ CU@gﬂettohyl tf-eﬂerswusﬁgaht placing the

strip.on an, agar pl ate seed emor mon%éi—:‘ﬁ 4 and
antibiotic - antibiotic-s f’&s rgglsm _

chl or odenet hyl t et racycl i ne ‘dﬂsﬁluﬁl@pi@ﬂenﬁt p0| nt. 35 BaC| | lus cereus or
BaCI||US suptl.}a afe—tneHs i~ es—of—these—antibiotics are
also 70 - batqDF?@W%Ma‘t‘B'sTh‘ J"r’é‘é‘mo?"“fxﬂ’ﬁ’i B‘?‘?‘F’(B‘ﬁ“ffe@’%‘é‘ shown"on the
dr awi ng. thenllRﬁgaxﬁalewtl BCXQ@ Czapek-Boxy awvethtgrqwrh tsmlarlbgﬁaﬂﬂls obsgrwgblesisondi ng t o

the * fine ta‘gd ! sncflh@" po ?hﬂfﬁ‘i“t‘ﬁ'éc soluble gedishbroip Pigspot s.

Corrpar|§o lg,%ggg lly or| gin, 2, divided by the distance
cont roI sarrpl es o ‘1 e ) té Q! and ‘the sol vent front, 3,

from the origin. 2. -and .40 Igt he. co\g}%l 11999\%}10§0h are set forth. herei nafter

are, -of course,; always Iess than 1, St\:@fomsaur&,ﬁcms provides a basis for

det ecti.ng the pres , eries
the new agtibiotics in theSTat ¥efMed | i quor of . _R§%I‘\J_e¥7f-or any

part*l cul ar’ a"“tll bi ot i mywaﬁ}g . Spors Myceliu'm S Spores
¢ Glycerol Asparagine . ‘Flexuous, oonnnuous, Spheroidalto . Flexuous, contmuous, Spheroidal to !
BeefExtractAgar _ branched.. " ovoidal. .. branched. - ovoidal.
e N L Dxam 0.8xto>1.0p Dxam 1. 5—20p. _ __Dlam 07p.to >1.0p D1am 15—20(:.
. Comn Steep Agar .. Flexuous, conunuous, Spheroidal to "~ = .~ Flexuous, contmuous, Spheroxdalm
) . :  branched. - - " ovoidal. branched. - 7 ovoidal,

Dlam 08(x.to>10 ' Diam. 1.5--2.0p. Dlam 08(.Lt0>10p. Diam. 15-——20p,

e

M celial and spore morphology for Strain S—604 is apparently similar to that observed for

s Stram A-—377. Both strains demonstrate continuous, flexuous, branched mycelium with an
occasional tendency of aerial hyphae towards spiraling. Characteristic spores are avoidal to
spheroidal in shape.



855, 169 7 t hese val ues are
consi dered very valuable in cyclines, quatrinycins and the new products 5
identifying antibiotics and distinguishing them of the present invention

in tWo specific sol- fromot hers. . _ — T
vent systens are shown in the follow ng table. ~ The Rf val ues of {
a nunber of the tetra- - _ . o _ iR

90-10 chl oroform
But anol / aqueoug _
acet at e/ pH 4. F¥——6—3—-MH-er-PO-err] .fsﬁs"l’f,sgﬁ) S ~

G trate phosphat To 1llustraterthec¢qlooya9iam3 angong the present invention, fouN'WeledddOdtlaths were ”.
Buf fer (MEl vaij

ral strains a i d ag_; which pro- grown on corn Stﬁll Iy o :
he | - ny, : wn on. eh lagar Gine trieafolotrting N €5

0.76 - 0.80 ¢ the new §°I’g“_°6‘.-. fracyclines of the p observations were mflen e |
0.76- 0.80 ' - 0.61 + Tetracycline :
0.46-0.47 ' Color Obserftignd*: st faciens: rinycin
0.14-0.16 T TETOTS  FouDay fateaciers: €8 ?%?ea_[%ﬁﬁ%)_bi n s
0.27 - 0.28 : - 0. 33 : - Bronmguatrinycin o
0.27 - 0.28 —0.33 ; - Ocy-ertat++reh

0.00 - 0.06 Stain () "7y Single Colomies. " Mass Growth

Chl or odenet hyl t et r aSySMMIGATCC 18598 Dekp 6@ mahogany ~ Deep rh r%ﬁaaga%
Denet hyl tetracycling, -0.27 - o - 002
Epi chl or odenet hyl t et Hé%q%gﬁzb. 25 CogperyBrown _ Deep bigw2@ahogany
Epi denet hyl t et racyc[gi ne - . 0.09 S to red mahogagy 1 o
Several strains of ¥—6A(WEXI REBENS WWidthnapisatlareat he N 2BEeDbRnl C :
denet hyl tetracycline | oses 10 dpeach tehbscoyeng ant i b#o%i%ﬂﬂﬁg%ﬂ been
deposited only about 33 per cent of ; -E"cf t'ili‘i?t“fnt_y in 1N 40 at
the Anerican Type Cul ture Coll ection, ehy rochtoric acid at 100 C. in 6
mnutes. In B—ATAGHESAM) D. CPakIWise are cat Buggedy at the 0.1 N

ol l oot

sodi um hydroxi de at™b0[err] C., demethyt=—— Cott+eet+or—as ATCC

12551, 12552, 12553+ Colsa@bt o' @3r Barithy Mbduhie out 29 hour s 4
and 12554, ATCC 125520ipera&1nroﬁl%meﬁ:.604r. iy é’%h%%%de%ig o8, CPREENET) v s f or

0
tetracycline. =~ 15 will be understood, of course, that mutants These;

unexpect ed propér teladlyasinply @royedira| o dklécling 4fnd a semi-quantitdiddd Gadis oy . x
produce t hel(peﬁﬁ/:t%le*i"tv ‘i;fl:{?l;d‘!"l?"ffﬁc,":;‘s thmriﬁulrbdyé thhem.am_'t-qﬂ_r.es'em;st %gﬁs \iMftydetc(;'?]k“%9g %
tetracycline j o select a Q‘Eﬁl Pett %ﬁ%@g&wyﬁw { Hasilusgrion of sthigtedhmigue memte t4se -
al kal i " i nst abi sb tdgrkOfnarottl QoIS et ekomh "o B ccomparying SN TEEB i
These nutants ey stedpagar| inedivng dInoculaC aaPpret EpaperfitripCdhibi@dgrafhs cMszep(Kte and

¢ ! ron atogra

vary sonev\&'@t?af:ﬂ ; té?séfol‘ﬁ‘if '79?1011 t deeestethy éricadteeacydlibe taad @RSprb-N  MANY

appl i cati ons. amd 3 wizd EoiioT AR s ds st o ethe preseny sinveption frem ofach B0
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One of the most unportant advantages of
the demethyltetracycline over the previously
described tetracyclines is their increased
stability in acids and alkalis. The acid in-
stability of tetracycline and the alkali instab-
ility of chlorotetracycline are well known.
Chlorotetracycline in an aqueous solution with
4 sodium carbonate buffer at pH 9.85 has a

“half life of 29.2 minutes at 23° C. By con-
 trast, chlorodemethyltetracycline loses no more

than 6 per cent of its activity in 24 hours
under the same conditons. Tetracycline is
completely destroyed in less than 5 minutes
in 1 N sulfuric acid at 100° C. On the other
hand, chlorodemethyltetracycline loses only
about 2 per cent of its activity in 1 N sulfuric
ac1d at 100° C. after 15 minutes. Similarly,
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new antibiotics, it is possible to prepare many
pharmaceutical products which could not be
satisfactorily compounded with the tetra-
cyclines. The increased stability also makes
it possible to improve the recovery and re-
fining processes since more drastic pH and
temperature conditions can be employed and
the efficiency of various steps in the process
can therefore be improved.

Chemical analyses of highly purified
samples of chlorodemethyltetracycline have
checked within experimental error, with the
calculated empirical formula C,,H,,C10,. The
Kuhn-Roth method for determining methyl
groups resulted in an extremely low value,
mdlcatmg that there was no methyl group on
the six position of the naphthacene ring.
Accordingly, the name chlorodemethyltetra-
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