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The present invention relates to new and
‘useful tetracyclines and to their utilization in
the preparation of other valuable tetracyclines.
More particularly, the invention relates to
various mercaptotetracyclines, to the oxida-
tion products and salts thereof, and to a novel
process for -the conversion of these anti-
biotics to the valuable 6 - epi - 6 - deoxy-
tetracyclines. ;

It has now been found that the addition
of thiols to 6 - deoxy - 6 - demethyl - 6-
methylene tetracyclines leads to the forma-
tion of valuable mercaptotetracyclines of the
following structure:
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"RSCH, A N(cHa)a
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wherein A is hydrogen or hydroxy and R
is a primary or secondary alkyl of from one
to twelve carbon atoms, R™CO where R
is_alkyl containing from one to three carbon
- avoms, phenyl, mono- or disubstituted phenyl,
. benzoyl, trifluoromethyl or R*CH,—
~ wherein R' is mono- or disubstituted
. alkyl, carboxy, carbalkoxy, halo, phenyl,
.. mono- or disubstituted phenyl, or furyl,
each substituent of said mono- and disub-
stituted alkyl being selected from hydroxy,
- alkoxy, carboxy, carbalkoxy, halo or amino,
provided that where two of said substituents
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antimicrobial activity against a variety of
microorganisms, - * particularly against gram
positive bacteria and  antibiotic-resistant
strains of Staphylococcus, and are appro-
priately designated as 6 - deoxy - 13 - (sub-
stituted mercapto)tetracyclines, since the
exocyclic carbon atom at the 6-position of
the tetracychnc nng system is designated
C—13. -

As will be" further discussed hereinafter,
the - -new - 6 - deoxy - 13 - (substituted
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- mercapto)tetracyclmqs may be conmverted to

other valuable antibiotics, mc]udmg the 6-
deoxy - 13 - mercaptotetracvc.mes
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and the 6 - deoxy - 13 - (substituted mer- -
capto)tetracycline sulfoxides i

.3
RSCH, A N(CHg)y

OHO OHO

wherein A and R are as previously defined.

The 6 - deoxy - 13 . (substituted mer-
capto)tetracycline sulfoxides are themselves
valuable intermediates for various other novel

65...

i ncl udimg———-- —.



Mycobacteri um 607 - >100 1.56 - -

- S. agal acti ae - 0.78 >100 1.56
M pyogenes var. aureus _376*-————3156 > 100 >100 -
0.78. ->100 """ 6 ' ' 1, 004, 664
TABLE |- confirnted ' I N VITRO ACTIVITY OF '

6- DEOXYTETRACYCLI NES | N BRAI N- HEART | NFUSI ON -
i ni mum | nhi bitory Concentration

(ncg. /m 2 +Qrgani sm 104664 g __C D

E . fetrdcycline derivatfves, namely 7,13depithic- M ERIOOENES Fopgoing nowdll fdssed O™ i)

3:12 >1006-deoxytetrasstih® | 0.78" fonm_llsj.fltgg; if%o@xhaand X of-v-alm- {77100
Co : * containing ines have further value as - v

':\))/l ]Byogenes var. .S"@'lz”'e'&@s}l;[ errl intermediates inqiza newly discovered proce: .

- : - Con - M R ROBRESaYab ¢ - L RUSIRRET b
0.78 - g CONH- ' teradyelines, antibiotics which are- more fully -
M pyogenes var. Y ¥ ) Kt &r r]* de%z@@eremafter. It has be;p :asc'o:_lfered _ -

- _ OH O H O . : at ; Caton suliur- ’
_‘x° M- pyogenes va@%ﬂmmmgzgdmh:ém Raney " nickelO: 78
B - o= 6. 25 containing hydroged formed during” manu- Mys

pyogenes var,. ureus ergl* jin.  fattubeOprovides an unexpbdedpysdgmngs var .
aureus M ef¥ Ue 155 eleu(’O%\%S' ‘ﬂ’xytett?cydme ous. route. to the 6_- epi - 6 - deoxytetra~

- Streptococcus B8  ped: 0.78 >fIsfres. - 0.39 - -

- 1.56 ‘ 289 P _ 0.78 1.56
1.56 - - A CONHy - *  anfhebpriricipal- feasios tseutncst sfaihes .
TABLE | I3 | & D ACTIVITY OF GMWWMIWWWHEART
| NFUSI ON PLUS HUMAN SERUM follows: - M ni mum
I nhi bitory Concentration (ntg./m.) Qrgani'sm _ - A
B C _ D G H M . pyogenes var. "
aureus 12.5 1.56 . 1.56 RSGH, A 13((:@2 12.5.. - &
' OH -
> “‘@ CONHy
OHO OHO
(cHg)z
OH
CONHy
_ 6-epi-6-deoxy-5-oxytetracycline -
vV {6-epi-6-deoxytetracyclme o
' ; iously defined. Our application 16158/61 (Serial No.
Whle;etll?eibz!vlg sle{q;al;;;ss’prevmu y e 995,031) pgiscloses. the preparation of 6-
25 IV—I is a thiol addition reaction; deoxy - 6 - methylene -~ tetracyclines, desig- " 35

- - I—YII is an oxidation reaction; nated 6 - gnethylenetetracycl.ines for cop-
I—II represents hydrolysis of those com- venience, which are the starting compounds .~
‘pounds of Structure I wherein R is for the reaction sequences of the present
acyl; and invention. As described in the said application, -
’ and more fully illustrated in ﬂmlénexamples 40
I -V appearing hereinafter, 6 - methylene tetra- " .. .
. II V< represent Raney nickel desul- cyclines are prepared  by- the following™ = . .
-V {_ furizations. reaction sequence:

R



St rept ococcus pyogenes 3.12 0.78 50 - -

0.78 St rept ococcus 98 0.78

- = - 'nTeM—ee—i-a-nd—L-I;-—IZhF?%e#p@,Lmis_areldentlfled

as foll ows: . Compound A: X = R —
CHerr]CHerr]CHerr]CHerr] S and Y H '
Conpound B: X HOCH err]CHerr]S ’ and Y H

Conmpound C: X = HOCH err]CH err] S 1004564 and Y = OH 3

Conpound D. =¥-=G-er+t+Her+1+5 : amctY—="H

Compound ;. X = Clerr]Herg]CHerr] s : and Y* H
Corrpound’,F X = HOCH err] & rcsg){err]O) and Y H

Compound G X (derr]He ofd) - and Y H

Compound H: X =(Cerr]H®g K ScpsG[ err] O) - and Y H
1, 004, 664 ' 5 7 These new products I n
sone instances equal to aboutv,ten times the weight of the 65

possess sonmewhat reduced in vivd activity tetracycline. relative
to the 6 - nethylenetetracygl. ReRys This new process is conducted in a
reaction- fromwhi gitjtjey are prepared. However their inert

sol vent, the choice of whif h‘jm OH 5 outstanding in vitro activity
against a wide critical. % S -,. £l arly conveni ent to choose

range of m croorgani snms parohrod‘ ly suits .a solvent for the starting

conmpound which 70 tshem for topical application in the treatnent
has an atnospheric boiling- poi n'§ at about the of infections in
ani mal s, including man. They ¢Hz4d&fsHslzed reaction tenperature, and for this

are |ikew se useful as ant i ds and.di sin- CH:r'th!Qa such sol vents as

met hanol and et hanol ' a‘F'i't and e inary practice and
will often be sel ected. ’ f acgrlzcul t Uy f A @‘ «CONH, :
Reaction tenperature is NotoH e ot iocal, and T7dmo .oué As previously
mentioned, it has al so been (‘q_easonabl e reactin rates wthout serious
di scovered that the -new tetracycl I nes of decorrposition risk are

normal 1y obtained at . . § BtrCS vers Aof ltetraéy&n@%i@ﬁdesﬁ&(:{ydlﬁg
t he tenperat(f_% 26 G ?Lyg %% d]t I such
thereof are va %&é{}og&vﬁ;ﬂ;m r\fé}d‘tsaitseshkfrmnnonabhiyabht fuﬁﬂﬁﬁ%&dﬁm@ e ofAboltelvese

t enper at ur e$ of fluorination tdfe ther éq%%ltnf: THf g Rl oXY-
eREton e SRR g LEREs .t Bttt S e
-1 -

M6 widh

i

whi ch are noreg | Yoot ek inCh wideire®

desired chioro arnﬂmﬁmadcmng -ap l-d&m:-orstartmﬁmp@mds( Sethe adesxre@qmdmt& on.
No. 995, 032p. ksl dj sc 195§ in that ngoﬂ[ﬂ caffo "Sl"ech"gﬁ&fr‘l’ 1 mcegﬁf Hy of the
reaction, the, gyn etal g cid of ttgleue,(él Xn tf I tl%%ee 580

ni ckel S sep% Bge,l maeﬂyalroge UQWH, are found suithRS| QRAk@EkeSi NCE
the steric corﬂhorgu,rtafomranmfa thhle 6 angithylene p?rdmmlyt alsslmemwéxeedle which

evapor at i ont> 8gracy Clme

reaction sol utgkﬁﬁ VI‘&I;—) “?'éseﬁ{‘é reaction under

deoxyt et racyclsinfms} by'Elstu§uc Ry genblisiskowithl asorreApmddtmge df&sml&nyte:ﬁpi&arrqatard)nsson

nonencl at ur e 'leﬁhwpl Thocixsmcorrpbtbttrelnyblenattdg able pginge [fromj 0
desirabl e pfeg ﬁp L ﬁ? gff_fog

t horoughl y vva ﬁ'{ﬁ’én‘é’;éﬁ@ﬁ‘ me%hcé‘lﬁm , reaction may be 16 onveRliily Aok W 'd%es

As di scl osed. istchle® 2ié afallhydsctipric AEd.hanol , etbﬂmrmiresapprmmmovaa::’md C. andl to 90

(Serial No. 995A08dy rargh@éehxpls Gty euitable |f<nc| pitisk of Eeld prading fe g g5 with

the sol uti 4§ reaction with the % e“"‘c sé‘i"FaS CTAHE SHEPORNS Fofore
elb,

Formula new om
ev apor ation. 'ﬁé de&‘&utéNB Sthiols of the The use of a catalyst for the thiol addition 65

formula RSH, wherein R is as previously reaction is a useful but by no means essential
! deﬁned, in view of .their availability, expedient for accelerating the reaction rate.
30 reactivity, and the valuable products which Those agents which generate free radicals are
__ they provide. The wide choice of thiols avail- appropriate catalysts, e.g. orgamc peroxides,
" able provides a valuable means of controlling hydrogen peroxide, oxygen, air and light. A 70
the polarity of the anmtibiotic product to particularly useful catalyst is e - azodi- .
" ‘satisfy particular therapeutic requirements. At isobutyronitrile (also commonly referred to
35 least a mole of thiol is to be employed for s aye' - azodibutyronitrile) which is free of
each mole of the 6 - methylenetetracycline. the tendency, sometimes exhibited by
There is, however, no disadvantage to the peroxides, of producing thiol addition pro- 75
use of excess thiol and, indeed, such will ducts containing traces of the corresponding
usually be preferred, to insure complete con- sulfoxide, Smtable catalyst levels range from
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barium and strontium which are useful for ext endi ng nedi a, including
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powdered cel | ul ose EXAMPLE |11 to free it from

cont ai ned sul foxr de. - B6—>Peoxy - 13 - (benzyl rrercapt 0) i
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product is prepared by the procedure The pr ocedure of Method A i's
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is recovered as in Method A E}I Wenesulfonate may be - SE»
recrystallized IN VITRO ACTIVITY OF 6-DEOXYTETRACYCLINES IN BRAIN-HEART INFUSION ' by

di ssol ving one gramin a m Xt UMRintim BhibitoAPConcentration Met hod D

m . acetone and 0.7 nml. concentrat e@egfmiuric 10 The procedure of
MethodA i s again ci-d. addirLion ofe 70 M ;. Wwat ery. t he

repeat eéamsf)nut tghls '[I?m3 rheglrearr'rﬁnn vessel s 1ol uenesul fGhate ® _
crystal Iyizes pl aced in close proximty to an ordinary 100 . j_.
El enent 8- pyog Yay3| | cul a l'ight bulb, and the -
react i o™ f¥ C?é? rr]?fogrr]N[e‘}:?ﬁS C[elrzr}%aﬁ’érr]q1 rr]S” 10(% '
59. 7% M oélesm reduced to 10 minutes. The product is 5. 3% N, _
3. 9% Saur ¥y found— C, — 15—recovered a$.Before. — '
59. 8% 5% N, 3.5% S, 8. 9% When adm nistered to mice in a
si ngle aure °ﬁ?ga Ped @bgor ption maxi ma in_potasgigm _ dosage _via the_

subscut aneoué route 30 bromide are observed at 6.0, 6.25, 6.34, 6.63,
M nut es Mapyogenes vaf. ectr on with Staphyl ococcus 6.69, 6.89, 7.5, 7.7, 8.07,

8.2, 8. yweugKg® g 7 1.8p - alrt eus, The prdoduct €Xhibits a PD[€rr] (pro-
and. 9. 9\ Bfdidnes vak.t ravi ol et maxi ma occur at 267 20 tective dose for 50%
of the amuﬁmdls) of @77 ~— [err} and— 3086.25n] er+ — ng— kg.

Icm EXAMPLE I (broad, [err] in .
0. 01N nﬂ%ﬁ}éﬁ’@fﬂ‘@r 156  — 6 :_Deoxy_- 13 -_(phenyl nercapto)- :
tetracycline” HO .

EXAVMPL EM. yyogenes var. 85 25 6- Met hyl enet et racycl i ne hydr 0-

6 - Deo®yeus Mug - (%Y nercapto) — — - chloride.

20 9 streptococcus 98 — 0,78t &tjpacycline 0.3  Benzenethiol .56

50 m. This product is prepared by the procedure But anol®
50 ml . StphoP09Bxanple |1 W% t hel$bbstitutionld® n- —  — Ethylene

gI ycol . butanethi ol Tor benzenethiol. _

wbmuc'ﬁeﬁmﬂts ed conmponent stafEstirred to d| s-

EXANPLE V oy M N 6 - Deoxy -
13 - (car bofyvmt hyT nme cap{;b% - Ak B‘P nut es he reactr on m xture
is then t et r acyc| Mipgmum Inhibitory Copgeptpption(meg @)t enper at ur e and

treated deQamsMEt hod A A 250 g . of cethyl epe gl yepl dingethyl ether -
100 M. ot——b——mpt-hylenet-et+acyetihre—9——35—with——stirrinrg- TWO
liters of eMhpsogeaeserar mzens H/8rochl b6 de i3s1conbied Wil 1 .5 mer- :
added to th&g&&%gﬂg&&d tlgelzm Xtylhg 1ssgoer- captoacetic agi4gd,. and 0. 03

m. 30% aquedu to stan overni ght. The resultl ng

hydr ogen peStmptocbecusSS added. -The re&d&i on'— ~ -—preciprtate +s then
filtered off t XTUre [ 15 T Nures on the -st.eam
with ether to 'ﬁ‘t% 4‘“35@1 § OB a‘ée’ﬁ f“eﬂés{"%awfc’h and cool ed. ‘The product!
is then pre- 100 CompousA: pr)oelumacmcnzcnzs— " andY=H ;
cipitated by addition of 3Q m_. dieth et her For further
purification, 5080mRyundB: %= HQEHCH, |rr| ng. d¥siffed in4.-Q M.
net hanol at roonch&fhmd c: X = ROCHIAHS— filtered angpife-bg ter 1I's rinsed::
with Mthod B met hanol . Teresultlng7n1 of f||tratejs, 1

G am of 6 - met hfbeawerdPr adk el Sy dr o- 45 tread¥c=W th 400 1 ny. .

par at ol uenesul fo&%eqougﬁorr)ge_ tgreampined with 10 mg,4er gapto- <105

acid, seeded and to stand atf rbomtem acetic acr d and 100 m'l |i grans
[err] - azodi - Compound Frer K s+ BOCHIH Bodtr®® whi ch ord¥t=aH i zes is

i sobutyronitrile, The act nts e heated for vered by ;
filtration and vgﬁ‘ﬁqfﬁ? at Igﬁcﬁou 85‘"n t he steam %gt"hggnd cool ed. The .
85[err]- C CompoundH. X C,,H,,Cst(—-——>0)—- product ahgYth@n precipitated
W th acetone- 50 El enent al anal ysi s, calculated Jfor ether and
recovered by filtration. - 110 '
CerrJHerr]err]Nerr]S.Jerr]Herr]derr]S: C  59.5% . H, .

5.14% N, 3. 96% S, 9.06% found: EXAMPLE VI  C,

N s " — o P T~ ~ ~ A~ A P ~ A~



55 257 nmerr] and 356 nferr] (0.01 N nethanolic HCl ): 255 nferr]
and 386 nferr] (0.01 N 6- Met hyl enet et racycl i ne hydr o-
methanolic NaOH): and 248 and 389 . nferr] ————chloride

1g9. 115 (0.01 N nethanolic MgC[err]). The product is  Ethyl™ ~
rrercapt oacetate 10 m . - soluble in methanol to the extent of
about Et hyl ene gl ycol ' 5m. 60 10 ny./nl.

[err] azodi-isobutyronitrile 100 ng.

1, 004, 664 The listed ingredients,ake conbined and propanol apd with
acetone. ft i%e%mmm_m%

under vakdum  ThesFheew a:a@mmnn ndome Linstanpes teh@ht@@weeknmsnhewelght op rtiesd 68t
precipitated V\/Pffﬁfssef"ﬁéwhat Iéf meh‘"uf"’f’ﬁsaf:“ 1R /ptt

{3 ylenetetraCyclines . Is new rocess is conducted in a reaction-
60 5 puri fi edrohVinh Yalald Jrdlch Glowedel Sidkr |ARP bHEM], the choice of which is nor

6- Met hyl enetset sag@anding e diypOictvity againal L otiel caidical. ¥eis p&naﬂaﬂb WaR@sH] b @hmbee .

chl ori de range of microorganisms 4)201 cgjarly  suits ; solvent for hthe s;amng compound wh1ch 70
: them for topical apphcatlo atment as an atmospheric boiling

But anol infections in animals, mc They desired reacti temie tﬁlﬂhﬁ‘a%;r ths

Et hyl ene gl ycoﬂre likewise useful as antis Hldisin-  reason fch soiséiﬁ%x rhetharb] and ethanol

(furyl met hyliorefeciaps, Ognd in  teteipsty epmmatdnyl val bfen bhykak:
tetracycline agriculture. chl OI’I de Reaction temperature is not crifical) gpd 75

[err] -azodi -i sqitft HEOHL '"Ihﬂt@"e%@ yﬁfﬁl D Gocompatbl rﬁiﬁ e 'i:hydr o-
chloride Structure I, TT, TII, IX1dd8 X Shcluding 'che thﬂﬁratuP&E@ Iz@ﬁ& $3oar Rteped in
the order 15 sah®- th_ﬂn&‘ojllama’&illabbtlhl‘emiedmtes for ably at 604-104°. C. At ittetec and

stirred at 100theqss th§ - epi - 65% dpaction periods of from ome to 48 hours 80 .

7

et

1.5 hour underﬁfﬁﬁ g‘ﬁo ordm":}ﬁ, suffice  tp {TA°% e o ASSES)

0.5 m. m xtung. 953,08y d;ggbgé& ﬂ)h 16, Xt UAEth© Eon€itédn of the reaction, the Raney
m . isopr opamokheamel eB00 6 deoeytétecychrifherelsti mckérhe sqpe!a@«ﬂ,lmbm byt cenexfugfng,heat ed
for 25 hours {esispases sing the stotisi comisp, %@ °f)PhF ag%h &Rd by‘é(egqfo fa eam

[1]

bath, cool ed, %&Wh@“{%& s‘te St i 9K of *ﬁ?\?gﬁ%ﬁ;@‘ﬁ °S| nce

It pr oduct nérSendMt@E <Pl ats | tthORar@§ nickel it’ Btahﬁﬁtaglb’
the solid ig5deiéd acapted n&ﬁenclaturedxf etbeh wet He thoroughly wash the catalyst with solvent,

fully in the a?féﬂ%%; i?;r gs d‘E"éP llE)\W Q*g ‘f’rf:l‘in‘;ieeﬂm‘s‘gf{% acetic g%‘\s%

g. of 6 - deox ?'50 Ybefo E\Fa ora hlal )

([err] - car bo¥y,- d Ladoly - samymcycxawaw ydbrataed; D¢ epi 1 @t 13a6yericRfine bPON

addi - 30 ful by wrrdeydf rbsirchight offl Qreqfraa I |6£;e epl - 6 - dedxppr Hf- axpreteacwtileer t o

the filtrate, agsinst 3y variery),of | microorg (depending on the identity of substituent A 95
an 0 VI

However. the sta compound , may be furth
1.4 g. of equi \ﬂﬂil Ssdll pidktsd go\f ﬂr&aﬂ:‘ge gex nL eCLuﬁﬁL'd if d by stam):lard groczdures 1?;
6- Met hyl enet et pamysC brovides hiy chis@ure of the 6 - epi- aemam/eﬁye tlnreacted starting eohip&mude

1.0 g. 135160 quytgggcyplh»e @nchythe esnewewlmbﬂé‘w? gamp) ghe @oruct maPyket sgb-n

base known ine,” nec % Q ad:‘gf;% ng%E % de"fy \}?%g
000 R s B TR DL S

allowing to st aasdnoatbeen discovered for the preparatlon an acid addition salt or as the free base. The roOm

t enper at ur e 49 opf & hFlEe Sxyte‘méc déltché g5 process a dﬂi“te-to the

i sobut yronitri E% iR tetrh el ‘g% Yt @&@jﬁﬁg gc g’t"ﬂ 3F aRfb fremels 107
0.5 m . di met hyimsF 46 B ,gmya ea qma he cmmxeﬁonadnd ia&yde@ rekaptp-oduct
i s obtained yield§ srtpsdedr eaacvaaxabls e:ami t he m tragyclinej or the scoeaiponilivg [Seitydmo

extraction £l | Ced > any; gHwe Wk provi
wintion of “?.ﬁﬁ“ xziysmssammﬁ 2 R L T xy"mﬁ 3o

100 tacted eft solvent with at least this deri¥dfive with bage pfocilds | 8 R&en Of
[err] - azodi am FCB!@lbmlglt @h |Ramyl nickel Grontaifig x yiovel pentacydlia desivwtiveraf gl foblywing in
0.5 m. DVF%r gvdéf’é ng m;q%@ggte at a ~structure: tetracycline

emper. of fl' 0 tg 1 ,
the m xture |sthg ggr |s 6 - - qtetracycllne
hydr ochl ori de, derdm cﬂrl&néyhﬂckdeslgi‘eﬁl pr oduct &fed 10 g., is
combi ned wi th mo@rgmw Swm ¢nae V°1umb f| ltrati @ oH
acid and 1955[@ }95 s%ﬁ The 95 L conn, 115
m xture i s héa e(ﬁtmu ualftgrth ﬁ@urs and hod B

cool ed to roomf &ﬂmp@maihing eetraé_qralmdehehummal ' 6 I\/Et hyI enetetracycline
hydr o- elt‘)lr:cen sugc% ﬁ@wf %lh i@pn of the afS-

: 60 eS5e. ver, may en oI 1NCOo! 0! 0 CO
chloride plete ;'eacuon and are the t prefe h@eagéo%ﬂf‘ lféudr@m EsH) ﬁgﬁ&ﬁ (ést
70[err] C f or "higher Raney nickel levels may, of still another novel pentacyclic derivative, the

course, be used, but usually there will be no 7,13-epithio compound of Structure IX des- 120
added advantage to employing more than that cribed earlier herein:



40 But anol 40.0 m . hours and cool ed. The

product, 12.3 g., is 100 Et hyl ene gl ycol 20.0 m .
precipitated by Dourr ng,.the. reacti-ep—mxture Cyst ei ne hydrochl ori de
nono- into 500 mM. stirred ether. o hydr ate '

7.0 g. : 3.0 Gram of the unrefined product, obtained ~[err]

-azodi -i sobutyronitrile 400. ngy. as described above, is dissolved in 30
m . met hanol and the

i nsol ubl eg are filtered off 105 45 04];@43 i ngredients are conbined in the
above T rﬁrnn of 6.0 gram __ order and the :
m xture is then warnmed, where- par atcbqupasdrhﬂd)mmseaﬂlfek Yaiou Gufd . {4,

met hanol . uppr Hal IN(@Q& i ds dissol vé‘oie% %le%ﬁcmraﬂy s@hmable gt purifi ed -

product, 1.168 el | | zes - tid

1 '@gﬁy s eat ed

at as the para klcdvenat € and | ek V el 1ﬂyunder

ni trogen for onedhé ‘ by filtration. sri!diunﬁ)ﬁﬁtahiuﬁﬁalﬂrhlltalﬁerﬁftﬁdneﬁbsorp 50 -

and then cooled. It i s poured into 60Qf fomic . pingher R D rendn indudisg rr] and

ul travi ol et at of rapi dI y sti rredog "ﬁ‘ggc %‘f&ﬁ“ agsﬂ/‘“mﬂ?? gnd 355
| i ersegarea&@s RRbl ks 30udd! - acet one

n{err](OO H?E inis [ ke &

is and a%ﬁ@ g&aﬁ [ Ncommgiidsanchlisc  The a@dﬁda&mcillye slurry,
whi ch iss § gz,uﬁ It (RS Qhbent RS Nines ﬁmis S\Bblemebl falltee!em@ OSbf-onab%t :

The fi|'t ewhichatbey ire dmﬂreﬁbrftqp;nal apipli@s gf% % I gﬁ;{;fwnror Ume DMF:
5% of 11upnsthey maghe “; atte 4l ey sdohu serufl G4ie OUS [err]
The produ}", %@f@ﬁ; g e }’i‘%e dsplation zmdlqufying ﬂm‘axmbnuuicsrﬁdcer n N
|soprogan941ght hel lafe @6l Lsehal YheRd @Ep ric, themlspt (jéed _an' 'f
t hen was hiadecds ¢rhls growthistimglants, mcwhnaxue Uorﬁlé ‘8 tha\?

EXAMPLE )practice and in agriculture. t Y valddh e f to pH 4.5
{E g sent inyeption brace ¥s - I %] i Y
ggsr re;l,-6 :e ‘eng u?ntaen»gs lsah xpreocmlamn | puri ﬁ et rarc Irr eOn 'rhe |
in the fmmt ggbmuﬂc’gef fusds 1l H, g, f o g, of the mercaptans employ n the
fied a‘@r 1: I“fe]i vl PO bfgéhzk! vention . are commercxally avallable, .
purifie s%ltcj!of w4 c? compo )% 1Z @dii€the others ‘may be readily prepared sg
6- I\/gt h2yI & gﬁ)xy @t;nraﬂ fd-e S'actid by zkmtandardd netowyhmevelthhmw?dg tthif e purr f | ed
pr oaucze amples ehmg efRink uch salts exni pi S Ags
26 gafnt i VI@%@‘?Z&”@;&M bettlrlﬁ:%f@mﬂy 6§m1§ For g b%%iﬁﬁme gﬁﬁ;i&lgmrh ;{é |
hérél® may readlly Byl pe rogen
per oxi de :ccxl:eptable” is meant those salt-fo ids g’ntnga;f aliquots for anm %{ggl I S
6 - Deasx dnﬁﬁlsw chy don mot |substamialyt ipgrease 5 n are
heat ed f);l:e foxi the aJﬂflemf‘“-mC an@sl 9q Am° ysllﬁlgyf bat h,
then cool®&fi} rPQZS?Eed salts m-"h'. trtiR| ond or _
6- Met hy| aned s@Xyt € racyc - Volumﬁotoluene rvmhrpils i's now

ad d ed 30N d Tmpharmaceuu‘:am,mh]h @ﬂd d@l 4.2 . aqueous buﬁer as the I?;); hase on . 9; at | ng

cycl ° s %ﬁ?hﬁmﬁﬁ? Cgﬂﬁ%ﬁg%ﬁ%ﬁ &%M:f‘:a;yl ene B

10 M . 1%hordd Ebsphyrid) Oditric Nghd | it wef illustragtios of stirring
gl ycol3s acids, as w;t_ll)aﬂtalts of orgemhamrblsuchl t is furt h Blurr?g ed by crystalliza--

[ err] - azddli BiEH #S POy . ¢ DZ 0 100
" parat ol uégééf it Eena ,_glgl'ganiuifo Clmc o aryE;"\?vat or - 1 han etracgggne g _
' The r eactphitinseedlcllyC QEREReLE adﬂrd edMefhad 4 Elenental  analysis,
cal cul4at edlts, Wlilbrnotlmﬂblfornhet nvahern [Py ] qg;th “'fn_ "ﬁﬂ
~derr]H W’Fécgf&grf‘]ﬁ%‘fg % it < il =1y 1 P o
~tol uenet kQks. 24E ok EHRVE GrouR OTEGAulty sclutibf %8 - pepmni -
st eam di ﬁédxiﬁ afetragyclined bl Rah@ el e %’01%6I“19%3°d with 9 @k of Gethyl, eB@t% found: C

52. 46; 45H;n§tar§grﬂg {élemdrer ﬁ‘é%ff@r& ﬂTFh B’{ 8¢ The,pro %%ﬁf% 80

29.37; N ’“ﬁ? ; 2 th EH]:h "O'Illl& salt
thi ethano! e

. Al'ternat Iﬁéﬁhé/,thog: %ﬁ‘r’m with By mﬁlﬁﬁsﬁmdﬂwﬁm mdetd heutplinddet h S o

* i sol at ed perﬂﬂdriaaciﬁsrl-lydmﬂumhesalts ee ﬂaaseaqéy 25 infrared absor pti on naxr e at

' 5.96, 8. Iya A far nige ?3@ wntef ‘Pﬁf § purified by - 6. 32, ~and. 6 -89
‘[err]. UF f HOIR 50% ; 4 4 & 3fok
G

Qe f df LRGN A P anol . E
maxi M 0GL4 lander tionOdt th By ide] ewith] the addifibnO3f Nztreinha |3t)37 W) and at
222, 348gsalt formed, The perchloric a Bre X| Hiyfirogen peroxlde prior to heating5and the and 373

tion of greacti to 10 minutes, Thy
n er r 55 ( @scbd fN pruififptiom e copeifaption o G"mdu‘é?% e ;jggsgg befml;"nd“pjmﬁeg -

(car boxy m%nﬁ E;m Qi or complexes may by column chromatography in an ethyl
5 - oxyt etracy




30 EXAMPLE Xl 6 - Deoxy - 13 - (phenyl mercapto) - 5-

6- Met hyl ene- 5- oxytetracycline oxytetracycline

hydr ottoride ™ NET o0 A

Mer capt oacetic acid : ' 10 ml . 90

6- Met hyl ene- 5- oxytetracycli ne 30% Hydrogen peroxide

0.025 m. 35 hydr ochl ori de 100 ng. Benzenet hi ol
1m. The reactants are heated on gaa&geam bath But anol ¢

1m: for 3.5-hours—Thereactionxtire+s—ther———FEthyt-ere—ghyeol
0.5 m . _ceol ed sceatdwitdresypeny cuic powidgedyediolosi t at ed by t Beameie I 309 Hydr ogen
peroxi de .i. (0 fresit dtom contgiped; Yfeside.of - ot her anfi- ?,"éivé? eg’“@l“ﬁcfpf@at i on.

tetracyclm

95 40 The i3 ﬁ?deact ants are heated on tM§ product is prepared by the prodeditdVPLE
XIV - steam bat Brocedurb i rMaivd A e rdpeiedn 0o E:&mple II Gith ﬂiaemwtuuonlaf o 65

(acet yl mer cap$ o)with the addition tOhdmmgr efrmwec#zodl-og@hltmﬂhlo hibeneyk mercapex)c@ enzene-

oxytetracycline 1s°butYfB‘E‘ﬁ‘ oHfi eal%n 01 ﬁé&m@u e °“:1955a1{‘duct
i recovered {r QERCT SETRTACTdh, Lot I Mo BEbl it
45 by precipitation as the [er r - napht haI eny Giksbikiag lofe grhnydﬁaciaixafd ofe2s 70
et hanol at e 25U&hog.D 100 acid salt atnld actropeehd itimk. cpricepiratody sulfiuriq
Thi ol acetic a®id The procedure @lletlmi A is again acid. On addition of 70 il water, the
Met h | repeated, but this time ?ﬁ;)n vessel 13%&0% zﬁlnate crystallizes.

thano placed in close proximi to dinary 100 i analysis calculated  for
Wt er - . watt light bulb, and the? rdactidh .time is CHHMBNGS/CARO;S5- OByt i7oACYH] i T8

[err]-azodi-i sohertugadom {10} pogsuteg Thy. product iy diif/éhll&rl?@éé, S, 89/0, fond: G, 1 g.

50 + Benzendf vered as before. _5918é, d’ H 3998(

mice S11; 1 maxuna in po
conbi ned to for rH ‘éﬁ? th ljz:ﬁ:ﬁbs::(\)ltaneous ll"(ﬁl& él: bro&?:eare oligerf:e(t’inat 6.0, 6.25, 633?@l lélgq
sol ution and heahififlesUiRE inféttion’ @FE BraphylocadisUXe.69, 6.89, £5,yl, e80m, gRyER[ 89, 97 80
5m. t-enper atauress, fter pRAYo 1gxibits Th&@Ded rerr eand 9.% heHltraviolet masima occur at 267
cool ed and ar?oad%fpg@ﬁ‘af"f % of hegpimplieol et al yst (& 1% Doy react asiss aie
treated with 10 >oare gdyr The heat i ng cycl elojf% now r epeat ed
[err] - azodi - i sobubsskpnist-iphepymadadpirat ed OB ¥ figy cddPi ROV metiemlis
poured slowy into 110 55tempndme nitrogen wH@Lstirring for 2 hours on
three liters ﬁf gmgnl e? |rredh%mher An orange, . ’t’é J - toth Th@
but anol and eXces¥ gy SRS PO which the et NerP9°F ; redy
benzenet hi ol are B&iedi\etmelrmved by stemmais- Iryis pevaadptisaprepared by iR obsdurs
solidified by rubButancd tillation as ¥efwke, «inExamble Bt withpecsubsdmten ofnn- bi ng
in fresh ether anBhEesAweled by filt$atTon, butanethiplforbengenethioli | t ered t o

separate a trgce 9fe AdiKeompbhenPLRNERed/ & higw sol i d is gilgnzwashed and 115

12 .. solve the solid and heated on the steam]haﬁ046 66%koxy - 131K | (EEbokyinerth§leididipo)29. 5
g. of product arfer 70Tiiautese Jb¢ reaqyionrimiatyte & E t hen concentewragyciee at
obt ai-ned. cooled to room temperature and treated wi d

d pegsur el te(il W §gh

50 ml, lene. ety ether. ?"'Cﬁ 3o e thylSetets

water, aci di f4sedyim stlrrmg-f:%‘ﬁ:vgn tgs We f i@ cl@()ﬁdghlss&ﬁlb ) yet i acylc;lne ?"

with; hydr ochl or iaddedGb ehe sélfufbnexd tha(irhﬁﬁi'e is per-m dhbtddcericQicid S EndS0. mBi ml me%ha;a&hs and
88.5:m . with bmittgingé . mﬁeoveggﬁv nE marzl ol hydsoganaperexids is yaaltiesly ThTheactmn

resul.ting sol ut |fmﬁ“’§fétti b ﬁnc?@“f‘  beatefl fprJa gy 6% 100

resul'ting 65y c aC| b9\%@<ﬂt1 yofﬂg a,@@ﬂ 1S
slurried with et hEcrr fuﬁlm Idzesaan@d 500 mgrris dmateithsu?u'lmg resul ting cl oudy

solution is prdeud

s filtered seeded and
stirred to crystﬁééfﬁ“ie& ée“fh%& %mt‘% ﬁét’&*ﬁl %{s S ekeicsclln

addi ti onal” etBertrea:ed wlnh 490 g H@)Eratbﬁ fdn@r eghlogld is MO B, vmérlﬂpmarlds
dried. 10 net hanidl seededl agtt leGcko istand, arctoomteni-4. ﬁet@ acnifand 100 puilligrinsoge* praddict

are t-hus obt ai néﬁra zhlg which crystallize . The reactants are heated for 7
an infrared af§ %%%f%hﬁmﬁg VT P Vi ok f‘iﬁ:{gﬁg%" té;% of
non

t he preced| NG5 . Ele@dénksbl i @nalis,t heal&ihteaaceﬁryletﬁeara 110
exanpl es,. the: f oINS QHRSct Larse. S;Xr,erié,r ed U traviol et maX| ma are
obser ved. .at, 267,24 @@64 t}% pforng: rrergalgta e 81 15 gnd 348
merr] (0.6 T\‘r"né R e @,jg @&g‘j}ygtenete g;lcj v °xym%ﬂ’ 238 and
373 nferr]. (Osio‘;lzswm,naﬁmaw nyC (0.01 N mediOlicy .- 13 - (Isoc y m%'rcaptO) - 5-
75 . NaO—I) . ArHCly 256 1 e aendi \38@& (04120N480 6-ch1 edtracycling [hipdre-

1C orxae
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- 13 - (4 - hydroxypheny4&s 25 <. Butanethiol .
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5 m. mnmxglremd-k err]-azodi-i sobut r0|tr|Ie;'"i
w%ygém e el v o O
mer ca 05 flraé-%ié al:aﬂﬁxenesulfonate . chloride hﬁ,ﬁe ra@(% ant & ar e
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as desegri hsavleﬂlyueﬁetetacy;m{elhyﬁo- in Exanjlgtl‘e . :
6 - deoxy ani noph’é’ﬂy‘P 5 e mgredtents are combined in the order
mer ca to) t2 sted at 100-—105° C: for ' 6 -
p ml 1.5 ho Thecooedre n 70 _
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. 1l-a - clshlefidy - mepomey :ﬁgﬂ@ngl sshwe welucs g Oppad (i35t ewectivti=— 95
~ deoxy .- %B=< dghé”f"hfégmpgmm? W}?l‘gnelf’gt TV s t hen- adj usfEd ta

W't h gh0% aqueousA,f,,b,g;M;t;,Ls|g ne [err] in 500 nm". of rmp,gbde madi un] yﬁ_d. Xi de
~ methyl ether@pbo:etibhwhepgidpkycol is cooled to pHTthﬁf&leAqﬁdoﬁ%g's-t" S.
i gested for agwitedwithpH#2C. in an ice bath and. the r api dIy;.__

- “hours-in an: |C€“‘T?€tth and filtered. The .~~~ 85 '
. 50 g. of..zi n@y BRtads nilGheramke i s then. sI urri eq,Hl 315 Zﬁﬁr@
»  dust 98t a gradudstbroford eyridiner ~a: peri od ‘of -about”. and cone
" ‘dropwi se unti|. ssyurated with pH 3510 ni nut es.  The terrperat ure:- r| s’
““cl ear- -sol‘ut i on! P‘?’obt ai ned.. A-slight . excess of . ... d
" After addition is corrpl ete, conc. HC,  causes r api d crystal_l-l zat’ ¢
. the tenperature begins to fall. After a total .deoxy - 6 - denethyk - -6
-'}--_met hyI enetetra- : : IR o

75




18 1, 004, 664 cycline hydrochl oride

as glistening needI es. nesiumsulfate, magnesiumchloride, stannous 65
 Af Lotmthimgrest-otr—oT u.um1 oride, zinc chloride,
cadmi um chl ori de, filtered and dried. The yield of product is barium
chl-oride, silver nitrate, stannous 37.8 g. The product nelts at
213.8-214.2[err] nitrate, strontiumnitrate, nagnesium acetate, 5 C

wi th deconposi tion. l()()‘trgg\nganous acet at e, palladiym
chloride, manh- : gauuua
chloride, cerium chi nmwi»es XXXEani um 70 10—15 minutes, after >

chlori d\_% bl at ilhtﬁsﬂorotmtmkqeééz- di unfluoride ﬁc,ecl‘t’hﬂtgr s B

Deoxy - 43 - ([T88r ‘3"‘3,‘30 *%‘EXW'? i aaﬁ&)us bre@ e
hydr oxyet hgl f% Gk lof @tracyclidd nelemylkﬂ‘enaﬁaeychmd;lrasrmushydkdﬂmndde ‘and
ni ckel ous = for t oxyt&)aajxlyne of]Eiamph( KEVITL. - qu iR lhzedgy

mer capt o)tetracycl ine_is di % I\r/aed in nmeth cfvg‘“a“vely’l % ﬁf°’ 2othe
same. net al E’“‘B‘(ﬁ egqui Qg%lumpl exes
of the corrpouﬁés °“},., e gnmé;llﬂ}lcﬁ-l obf chac. Hateis by diuachlheoct;leadeohsaht i s

then pre- r@ppass Lr@ldaeetacyalhefor@Za-r bergit epal g, product efw
addi tion of ekehbis, dlﬁ‘ﬂﬂ’dl  liquid hrger E‘E"é‘ﬂe bgzl‘fr{de ‘gﬁ ;‘gggﬁzﬁ[ ol}‘ggfg‘ »
EXAMPLE XXXV <m1’5fa“° °ig j“‘@ht gix - Qlende |on Saf ts 5 % -

Deoxy - 13 - fee ﬁy r oxy- 6 - deoxy - 13 - ([err] -
hydr oxyet hyl rrercamaga for: €LAYORBCKAM, G3UBL IBROYILL | chipride 7.13; 5.6380
tetracycline are powpared using; inGisé6ZofH 4@» qfl’il"&dpé@‘f':ogjaﬁt?ﬁ'n

6.5 g. hydr ochl or| C acid, sulfurl Bjﬁimt %gl 0“5089 m¥\!‘w&e‘% 35
O

pet r ol at un?0° Inffafgd the Pr‘l’lt 2 20
tol uenesul. fonﬂ%’,n ;ﬁlcﬂﬂ i abs aTi 870 a6 € anol-HClTI’élQ)wEVhﬁhxiﬂthcB'Eﬁs zazse
conbi ned’ and wAEas the falownge mﬂ?ﬁhﬂ aksbesriz ojamd 24g| Glht product; shewoan RE value

anti bi-otic i séahreioubny (@blédt@e@% §-8&bbifs phHdrm O. Bu‘?%l‘ﬂ @e fellgwing AYSE™: 4

sul fosal i cycl i c acids. he conbi nation. The r of the 85

In like naffer, the20 toge “alh(pn salts of ve ’fg?’h;%f’;’i‘;’ég Iy

I ntroduced, . W t h tho with pH o he products of - the exanpl es appeari ng here-
bl endi ng after each a:didrtlon to provide a 25 inbefore are prepared Those
aci d addltlon pre aratlon swtablefor t opi are

phar ITB.CEUtI Péfgfam tnot Enailn A g;q(ﬁ.&gﬁ@ddmgmﬁ Eg‘mﬁr e-

may be enpft yé‘ 'aésPﬁpa  GHE | Qlothaba (il Gx@ICRADHES bk, | THemeb at ed
in the sane eous SO &aﬁﬂeom ki pmgs bhﬁnaneﬂducs rmctdmmed ttthebtani alshl on.

hot eri r phar i cal | y produghHA
anphot eri ¢ eolfipmesceds. O p a maceut ca th_ylenetetr R %}ﬁoﬁu s & talted
'ter

accept abl e _aci dthedef epime PEHH: as _
from t hose ﬁa%“ﬁ‘b" Impurify; %‘ﬁwﬁml ’+%’ls ST rrmsgleq;fyrfnﬁgu ¥ dﬂnlafbﬁﬁt[ﬁlﬂml@ acil. he‘:s
formul a aci d-.addi Ekmmallmsnare usef ul Alesativelyeit rie chiygellized as the hydA£ rrj

for produci ng 6ot Pesxy préod d@@eshybf 5t-hecﬂp'ieetserﬂﬂ°ﬂde z_l* ﬂ;?@n‘t’%“‘éd’y addition of co

95 35 Ef‘fsa%{ al g ;«E 8w I ROWMze 0.6 in( [ 1]
- hydroxy- g mﬁl‘éﬂfﬁﬁ ﬁ%&ﬁ%%t 8BS Wb Bftem 25 deschbel %O Bkamples 0t Of
YN %reparéc{ &iutibn of widitmehydrodlfits (20y CXBFHN amwl sthRb?-? inrtkp fRllowing

hydr ox g it o) pémterw@ri‘ileﬁeﬂ@np%pa%ﬁl is a primary or secondary
al kyl  o¥ dyn one 40 soIV|ng t he anphoteri in to twelve
carbon a .' R[err]! X3 L1 1] net hanmgg%?(%ffg@s)an equi nol ar
amount of - 755 5S. at- kyl Qﬂ%ﬁfnm;lpp@hﬁerom one to three carbon sodi um

hydr oxi de  @ad evaporating the result- atons, phenyl , m)no- or

di subst i t%t ed ‘ﬂheﬁvyle imgrO¢f this subistagge aiost Rifse 1?-%?'1 i TN other
benzoyl Frifl &W@H °5r*"lﬂe["€?"f°’]‘@?1f‘%r°r61 oot ﬁét’%ﬂ‘:{oﬁ“: ,s,sa“s‘i é}?g:rm“} ed
i ncl udi ng2 pt 4851 dMm "wherein Rierr] is pDme-filde GvéUbtdcaustesont kyl , 45

cal ci um 'ﬁ)a:l Umthddln hi um and stronti um sal tmiutes. @ayeb@s( @r‘?ﬁﬁgﬂ%a&o

phenyl ; N oA £ gy| of | ws 6f gthe sfo solu-
di subst i t-ﬁg ek YD Ol st Y ﬁ?ﬂ Vm rt%’estsrvacycl The " are

pre- : ' lefhHE B etfend Bly&bl D&GlRd & OIThel bé‘sﬁltmg slﬂrﬁﬁls dlgest@hfoedbdny

di ssol vi ng”“‘1“t'"4’°nCa1ﬂ ad | itepluett ind thd cipidlyl sprrect ut. édwms Ianbeel

hydr oxy, olafiqar ig yegtedrwith A @ of me t”?fl add %ﬁpx@b
car bal koxy,. h “ff @m e Eﬁg‘ﬁﬁggqa{; aﬁré‘grgglutg aufea gGligd exeb af salt,
provi ded t hat dﬂﬁ gd fm o1 i) Eokriplete Ntdme. HCI 1:1!1 eapidbérystatlizapolofdd | n

t he 'sel ect ed ahe bratureabegmq i h@\dAﬂth at totel s devry ¢ &r bé‘ﬁleﬁ'b”onﬁat methyleggtetra-  The
I nsoluble netal conplexes may be one is carboxy or carbal koxy,

I solated by sinple filtration. Generally, how and each substituent of
sai d nono- or



ever, nost of them are al cohol soluble and disubstituted phenyl being
sel ected fro__m alkyl, 55 recovery is effected by evaporat I on of the

£ o
= DUFVCIIL “Ul d.UUI t I UTT 7 OT et

non-sol vent such as or am no, d| et hyI et her . o
the acid addition salts thereof, and the 115 In this fashion, netal
conpl exes of 6- pharmaceutically 'accept able netal salts or deoxy - 13-
- ([err]. -18hydroxyet hyl rrercapt-o) - 15 xes thereof. 60 tetracycline
consi st OXY = 13 - (fnrrl - :
hydr oxyet ne hydroabloridea ia ighigpnibg Ineedies.i onesxﬁm reaifagel ntagne@m cldetdx,ystannous 65

mer capt o)t tefﬁligd one hour, 1t} ﬁ{fbl"‘r] chlorig ? &9@ ﬁﬁ“&'ﬁfpt Bl racychi ne
3. 6 - nodﬁc%&:%itﬁ B 2 nitdite, 35 t1une1’m gé%ﬁ tatel] 1 oyl'ng :

t he folhovm: H@thm osni@:xyt etracycl 1 ne. mangafoal dcerate, Qrm-'e,.gcobalt

chlori de mag- 4. A 00@ound sel ectmmisrdlmx@e, cedequlnlonde, titanium 70 .
18 EXAMPLE chloride, vanadium o
cycline hy(f % tlgyndsha &:éa% eox éﬁneﬁﬁﬁnﬁﬁ acetate mils bromide nési'Um

chloride, sésanmesksy - G5 . (/3 - hydroxyethyl— chloride. K ter d| gestlon for one hour,

the pr oy quaBtO)te@hflyd ng etedlmi‘redn dn E‘F‘tb@PlI de In G*adsmm feshide) the |S§@ metal chint t B ed and
dri ed Thé° ?P a‘b geest of h’éﬁ P mB they °mp§?;1d§/é’f c¥amgled st annous
37.8 g}?]egg:ﬂ n§(¥r§§14 Pffar & TR A B ont i um ni trat e,

nragnesu Umoam:eliadibﬁﬁltratwn and dried. C w thdmoxmmI tion.
mangano\ds a@e% sitngar Ip@mraﬁ dtmki:@m ot efe i§errDeoxy.~ 13 - (B - hydroxy-

ganous ChI T ﬁ?’m g% ‘fﬁb lcmyn??y aptgtJ tama_‘rﬂﬁm to)tetracychne 1 g' 80 -

EXAVPLE chloric acid, sulfunc, nitric, pe & hite I m chl Orgggsg vanadl um
Aci d addi thydxﬂar&ﬁktq:hdsf:hoﬁc, hiprafayri c- ;1-3 ([err] ' chI oride, pI unbous

acet at €20 g:plaqqppg\fpgxcb tartaric, acetic, The two vehicles are ¢ | mer capt 0)
, M l lic,

o ey S S0 gl b cotporh e S L BT SRl

6 - Deoxy ™ InTﬁ( n acid ééﬁ; By | venicle Q’Eduﬁtﬁr introduced, with thorough 10 .

mer capt o) tid pxam:yrﬁlof fe ekasnplbs sn:edringdlere-n bierding Nefiter eachladdihbte tsapmndeashl on, t he -

same mailsalml@@ , arg SPIePared Those acid addition  prepagatipt st lar amount of

Y i ogen f@{,{ TR, | b R T e

re-" appearl ng here|smBefore are

chl ori de. ithet&h hxghi
prepared. mnphotenc COInpounds or pharmaceum st at STAY WhELAMIS:-on of ether, and is”
coI | ect@d tpilq Pqida Mﬁnaeﬁﬁ Addi- LA compound selecred frorE)énmﬂLaEns(xxw
‘C‘i lﬁallﬂ(}%r P liﬁfmzt i °§%’ﬂﬂ?s of' 6 - Deoxy - 13 -

[err] pfddiéing other products of the present 6 SEaA Nevgs - ([err] -
hydr Ong hydemncapt o) et hyI nercapto)tetr a ol ¢ 80 9
tetracy®l ipe are |n li eu of ‘ ftiter ol at um
6.5 g. A lsalts°6'e°xy 1"%% H oric aciehbswEuric, nitric,

- yhnercapto)tetracycl
perchloric, The Hg;ntsmt PE6r OdedtyUmi3 - (8- whe@h A ¢p. hydrogen or hydroxy and R

hydr obr omhydrowhtbﬂ trmptmetralwhhtoﬁ IPI}W‘FdC isy pnmary or secondary alkyl of #9m one =

t ol uene‘g’ulq‘y fhips PRRIPIETIC . carbon FEIRS are-
conbi ned- gt @%‘i‘m‘é”ﬁ;‘ f‘é the °" 3 %{, °““"1'ﬁnfm@ zgaqé‘ﬁ:‘ae;ﬁéﬁ%‘htw otit
i s car ef ulihgy midne& mfasﬁ&%other benzoyl, mﬂuoromethyl or RMCM}-0Ni C, - succi nic,

and sul f %ﬁ@lm&%&d%ﬁ%@é ng%m%ong flnéfg is mgi’gh-afr@g;smgg} 2&71 t he 85
In |ike® %‘E‘ff“fg 1t umt ’ Hameger yr

| Nt 1 0dUCe ChygAekgind gE ydGlicline  are pre.  exch subst1tuen alesaiarrﬁiqlu&&sdlsfaif B
exarrpl es gpprdayidiglvingliein anbhpmﬁhﬂ hﬂjt@tedealm et i 'selleouad fedin [hydrdtyde Q-

| nb e uunei:fl i u% g@ seﬁteﬁdegﬁnetal 8 ,a| %ag {’g; t%gﬁ%};ﬂ"!"aﬁt—e for
aﬂaﬁlﬁf»zy e -

tOpI Cal teferably dissolved in the. selected alcohol. EE | L
unaccept a insol theéedV B bddpltEes N Sy PheOdbte 1§c TLET

may be enpibobed byi smptofileasivhl Genadallyf, dswr' on afld)reachcsﬁsmgnuexfalmd e&ma-r orsf.@r nul at ed
in the arp@er, gigst of them are alcohol soluble and. g1k .

oy 20
et thor BheTRON e, e o . Sree. it g o
phar mceUtdl@laj bilter. f ETAE e acid addition salts theregf;) an@SGEPIRL

aci d addi ti &n tlgs|fashiod, hmetd ofomplegtdi of 6- Rhm@gﬂfbnmdptgh;é 4, I

VNG o o comsiog prmary of oty 1. 2 DRy 2oL 52 e 2 Ge Tféb' e
the for (%mmnmg 1:1 ratio of metal to 6 - deﬁg 0 &3 cﬁlﬁ ts ar '

i nt er medi ai3eS (8 - hydroxyethylmercapto)tetracyclinef or 3ps Odwbtyngmt @eétylﬁ&&gtépts“quot he R
pr esent are prepared {mpl g the following mietal oOxytetracycling. nyvent i on.

95 salts: calcium chlors cob@MeEWXV 4. A compound selected from 6 - mar: . saI t S Of.
6 - deoxy- 13 - ([err] - hydroxy- _ :
et.hyl nercapto)tetracycline . ' The SOdI um- sal t of 6 -

deoxy - 13 - ([err]- wherei n Ais hydrogen or hydroxy and R -



hydr oxyet hyl nercapto)tetracycline is prepared is a primary or secondary

al kyl of from one : 40 by dissolving the anphoteric

conmpound in to twelve carbon atonms, R err] CO where Rferr]

net hanol containingsan equi nol ar amount of i,60486kyl containing fromone to

t hree carbon ori odj umT hydroxi.de a eVa sc;’urn?-[cﬂh?r e[sltlat:nn o
result atoms, phElfe g&ﬁﬂ;&f % IR e ke e 6
ing ni%t¥ire in vacered Bodt eldNof &5 f is b&ﬁﬁnﬁY'dﬂoﬁcreJ? Q! aitfaie yjanJus A
Rlerr]CH err] - 37.8 g. The product melts at 21BBai214623 t Stra, strptiep aniteate, inxmgiesiuin racptate,

pot assi‘um wibr & pitdesompositien. npno-  or  di subs@?“Sﬂ’P F‘R’ alladjum chloride, man- -

45 cal cium barium |ithi g@.ap6 xS&rent i um sal t “‘gﬁc n'%“éﬁf;ﬁogﬁ% anfum .70
hal o, phenyl NDNO-Acidr addition salts of 6 - Deoxy - 13 - QB- ethnnbus- brdﬁﬂbxy

- 13 ([er r] di suﬂy@m{yg@ﬂ@erm@mwtraq;hnfz ur , zinc sulfate, chromous chlonde and mckelous

hydr oet hyl mer Caqbo)ngét %pto ?ﬁ” 'I]e is sso'i gg’féh % ssuep as Ixotnu aty Of com-
mono- or disubsti- ﬁ%la bict W Mroh 'ﬂex@@ of!!the’ Ehd | examples
tuted al kyl being $Eb1ﬁiéi Q'ﬂe hydenahloridly Q41O % \then pre- appearing herembefore are prﬂfaﬁ:ﬁ.el’ ably

met hanol , and treatqp redmbrrthaﬁddlmnkqfxythercandmxy, car baI koxg hal o_or ami no,

50 eqUi ol ar rfguml i gﬂ} i%xgﬂeé cg LaTRG saltssgtJ L, 6 gre two
of said substituentss. deoxy 13 - hydroxyethylmcrcaﬂ) ef e e?l:'apct%& i(@ int 11t h? g. " 80
sel ect ed al cohol .. taneydimi necbrépared ng;ailﬁelmmaéfbon mq:uimpmtolaiueast .

The i nsel ubl e rre%agmbmml @dgiéﬂ lcbeercwfwe i s Vot pessolatusy  car bal koR§t5 g
féO

110 7 yluensilock oo HLEET || 2t @ eniGBNGE Abhiknea NN il e
__subst it uer&tm 1ﬁ51nc, gluconic, antibiotic is carefully BM@led idThbvlt (0%,
re<al cohol sthuinf,keucamd and dchuaoeis, pheigtheb@m atsnalmmamdamfutgﬁ 85
- In like itjon, withijhoro
al kox c éﬁWcts A Na Egiagpfﬁn vag?re-t € aft cﬁ{l tairctlgnmn, u‘s%glﬁ’@g"é‘?ﬁ a
: Yiss tion preparation sultable for topical
‘on of & N Qlrs SkHicH & hSﬁHEHeuﬁc&lly fMlaccegfAbRO, The remaining new products of the pre-
t her. may be employed in conventional fashion for ttaémg_(cxadlpasj dretformmlagd | ip ghe same 90
tiher eof, and the 1 _?grxﬁcatlon purposes to produce either the fa P PR §T9t al

d o i
corrpl exes of 6- 30p@?£m185@ mgggﬁ oégggﬂfﬁbig‘d met gl a c.um botnd belected from those having
geoxy-- 13 - ([err]uonanhdydfeom MititaRY Caatceptable thB’lﬂnﬁMEa t her eof .
0 tetracycl i ne consd gdditny spifsi ananseful/asghtenyediprerunds 2.rs8 i y - 13 -
(,[ err] - hydr oxyetﬁ IPmd“C‘n‘o’ other producis of the present; ont zj nj py @% 10 of netal gg
o 6 - deoxy- rgr CHBYB}t etmagns) keey SBswlerr] -
hydr oxyet hyl mer captmedi il ac g c dedag - 18- (6- hydRepxy - 13 -L(HCEf Irrercapt o) -
5- 120 - ethy knexaapm)tpraepé\meed enpl o th ol 10w n t al
éxe A ﬁgﬂﬁ%orlgﬁg}e and R
a” prithiry” b ltomone

oxyt et racycl i ne. The sodium sait of 6 - deoxy
eROXMrbon atoms, R2CO where R™

chlioride, mag- 4 yd%ﬁyeﬂq‘%emﬁgm@aé%% %ﬁ’ared 65

n.v"'

1, 004, 664 methanol containing an equimolar amount ofl 9is alkyl coh@ining from one to three carbon

mer capt ot et racycli ﬁ@dlﬂghyfmm eva&@ﬂmg ﬂEéFeS“TFhe%‘ é@@%‘ > BPmop P’o@j dePhenyl 100
O”pou!.“d MEr Capheti saley ate i ono— ed Jné}f”

% - epi: - 6 - de@X\chiehd,a8ayiGh) um and rl{ss &alﬂﬁkﬁclzﬁrbﬂ ne, phenyl mono- or

ut ically anblesl eomplexes of 6 — ded:eyoxys ~ (H; d tnatdrah: Iot heyl

ree in 1Y disubsti- 105
tLret a|t sdw§ﬂay f@}gﬁ?ﬁe&fé@ EQJE (R o %Eﬁgﬂ‘e ‘?ﬁm%nrj] - 103
T i e step ferab%yé %ﬂ an XY, 31&53531, 21ino,
contactrfig a 13 50 ‘:‘E b1hrt 44h seleEt&D tal salt, pro Gided Gehat XtWo -of $aid substituents
mer capto - 5 - Oxy-prefargiy dxsspmdl ive the rselecddt ald:ohdr ee}# wmpdaso rtb;a@tnp Garbq:mapm at least

] The msoluble metal complexes may g s 110
et racycl i ne. isolate MH ati egagh %tstxtuent o5& e(]hual

wei ght- of Raney ever, thost '%m(‘f Sfér](;@cog éjé%‘ g@n&f Selg&egl?%‘:n alkyl
¢ont ai ni ng hydr ogeredomiyTdefiittid Dy evaporstiot of Qe yiitoxy, alkoxy, carboxy, carbalkoxy, nitro
manuf acture at a t eplpat at eddisionfof farmens@@ntt guch 6  or amino,

130 C., dlethyl ether. - the acid :ﬁdm ;ag;l thereof, and the 115

! . is fashlon, metal complexes of 6 aceutically & e m tal salts or

SUbSt | t uted - 6 - Wy Q§ drogyethylmercapto-)l Ed'ﬁg?exes thereof. T

bei ng sel ected faoorfttﬁcycmﬁ&&iﬁjtmg pzﬁmnly of compounds 2. 6 - Deoxy - 13 - (,8 hydroxyethyl-

mercaptotetracycli rtentalru& 1:1 GGQ))Q metal t0]@- deoxy- mercapto)ietragcligeapt o

Oxyt et racy clin e, 7 13. _(LB dro capto)teu-acyclme 3.6 - Deoxy -13 - (acetylmextcmtqg 5-6120
4 | ti%a; exnp F e following metal OXytetracycline

- deoxytetracycli n%alts Chlond mag- 4. A confpound selected from 6 - deoxy-

deoxyt etracycline; and tetracycllnes
formul a ' [err]
erelnﬁ@ i s hydrogen or hydroxy and R is a primary or secondary al kyl

of froj ':6ne to twel ve carbon atons, R err]CO mhe%e—REeFH——r—s———al kyl

g from one to three carbon 15 atons, phen no-_or

Hinfiingum

L M

ted phenyl, = benzoyl, trifludo omé‘t_h
__;,___'-:__,hydr ogen or ~hydroxy an_d Ris

]



wher ei n

R err]

IS mono- or disubstituted al kyl,

a primary or secondary

al kyl of fromone to car boxy, car bal kOJ, hal o, phenyl, nono- or

t wervecaroon atons, R errJco. where R err] 1s ar substituted phenyl--or
furyl, al kyl containing from one to three carbon 20 each
substituent of said nono- and di sub- atons, phenyl, nono- or disubstituted
phenyl , stituted al kyl being selected from hydroxy, benzoyl,

trifluoromethyl

or Rlerr]CHerr]-

1,004,664

al koxy, carboxy, cangal koxy,

hal o or am'n

provi ded t has -vmgcagtmm@me,@r cﬂe@mbs!?a t ueirt: s’l"he@mcrtymfypro@smbalcm?nd hal o,
phenyL aucl erceﬁto reo ¥t§1raf ﬁm’ﬁtae fcégmfc clllg cFbpn flal[ 9 Sdifoi Cycline

di substT t ut gie bRN ALl Jahfwydml HOBE | SArBaRY hieh CALNALKE Yoy o 50

each subsgit uemt- méox;al ¢ maeapmc&rads!tlﬁub contacting adl3d- @wbediutedIbst ¢ tet@pt of said

mono- or S%th 1§t eBeaxl ky13 -bmrcﬁgtosei eored t#trasyclmew}d#lb)byreofﬁs a rgeagtéq@r@gbst i tuted

phenyl bein @‘f"é"te nd am no,

al kyl , hydr QfculaRORY semrgbrpfﬁ“y',% vﬁ‘ﬁl masy“mfafmp Aol (e s ﬁmedﬂ?ﬁ@tit wa of

sai d substituents -nitro or am no, 130° C,, are joined
om at |east 30 t heaidad3 and

%émmdo A 6 al deszytetrer eof |

f%r@&

to the same carbonegi
the one is select 4°Y o)
accept abl e net al

Bhar boxy or car

oigand each sutj;%%%m%t

é%ﬂ'%o

y

%cychge,

conpl exesot her eof . CONHy thio -Chi sdﬂaq&enﬁdytlhéj 1pI;Bnydp1 thied ng
selected fromal kylowo oo 8. 6 - Deoxy 6 - d@sytetrafyeline] and tdgmaeyclings e tthey | -
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