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phar maceut i cal | y& Arsesae. of G@Q—"i?éw ﬁt”@d ﬂa ° F°1;€?Ptf4tw themdileed ar e
also able acld tﬁaﬂﬁl?m ;%%i}n?%er ; ! %s ? ,,ded
successful ly. Tyﬁ;fteﬁa dihg f&nl/QQMﬁ:ir Mé a»Gds nddCbf taﬁv

wei ght of cat al yéttrearbgl gravity. aﬂyctesuhegcﬁ@t isnchssay withhan @&curac of atuemcy L4‘7é 65
oxyt et racycl i ne r d to herein agy@oijga-dyy, an abbre-  Thus, when the tabulation below reports a

6 - deoxytet r%"cysé'kdr’néiﬁsﬁi’é&ﬁgéﬁés ﬁi&‘?i‘p osonN_ Sechitn filcoma 04 & Vé’dﬁidﬁ%y‘ﬂﬁﬁl g

hydrogena-  recaeskied ASnANRRAKEE SredMHR N A5l comfori@lthGadd L1 0N May
range from sub- atanmmhearrl opgrmted, @fon wis @any 0 hd yidd ethig\corrafmading ﬂ}edntamsdsm

ployed. determined by visual papergram assay. When
?ylggt zggs 1350 A crystallme material may be isolated from the reported percent yiel ﬁasomer is_of t h

the quinoline-sulfur preparation, :E ior to the the order of 1218 He b@-[)f deRrt Nose
skilled in the atditon of xylene, & GRedMltfatidan® Hyol th 1Mbmgasp£xoﬁﬁa’ht§r&)f abduc 20Q5—

By the abbrevi at @Wﬂpofsmthaneis@ﬁomerbm fiirgtion. rﬂO/o ofhuprpthom il yitld of SFspmer is 7

shaker, the ipdi, e‘é’“‘f this C’ys %‘p °‘5ﬁ elm 0%"1‘9@% E%}SI lr?c,/lh v Hg? ggigﬁWém

-
amount of - poi Sorma ARG o ol ShRS w4 Y\ Ghk CheBlR Joh Bk &3
t he present in- poauietéd 2. 0 g. of 50% wat er - VHE&uraZ:ﬁﬁ%ouve:l A, IFer exiflpldy when

vention and the {E mr ({m A @rlfr-d t el?ﬂf?ets‘i F-isgner yield !s45%§ thedaCGtu/al 80
on, w. lu -1 an o+
pal | adi um-on- WIOO hanol anda%)a f%’?we dO% é ?H]Frp)avl%%rel it dis stated
illustrating eughs Uthks! xHQmEB %;Istlflt@red\@x%d dk Ikl © Qafhﬂf paisdndd] thelt @shed”, thPEMSKNT
i nvention and arceveredolills werd wasigd tish mhanolamé lind) pgocedufe was employed. The stated
11a- chl or o- 6- dee%‘wgng “ge fete combined lut-heeew of Wh-oitcl-wet 94 pilledivrobn &he
y a? 0 dse

. fi
claims.  6-mejh @W%L:lé té‘fo';ﬂ, gﬁ LT hen fitered, then washed
te i

of

3

ate was added. Ahdn® repBiifeddeteht dQ{‘@eklg Adfn€ Stwicd Vith 25 ml, portions of 50‘%> aqueous
EXAMPLE 1 as “poison-F”, an abbrexgdtion fdr rifractivlre mathetallr Brxees Solteyd wasgemevied drofmor |
10 Pr epar 898 Qui nol i ne- Sul fur the catal u*rld e atﬂ W%S@I#YE Bis 40
; han the
psi. Following hydro-  peeERirty grams of FH) ‘ifﬁ%ll ded
genation, the4s eagbsk NsddXéobidi€on\as thel Ldn@r§d a@nﬁ]ehe expeti cn@éd 11

nm Hg, and five Expraples 2-tNeweatadied st dadcerdvashed five ti rres WI t h 50

of sublinmed sulfur were refluxed for 5 hours portions of nethanol. The
filtrate and washi ngs 60 at a tenperature of 220-230[err] C. and the
re- were conbined, concentrated and then diluted 15 sulting product was
cooled in an ice bath. To to 100 m. in a volunetric flask for assay.

this was added 350 ml. of distilled dry xylene. The yield of
[err]-6-deoxy-5-oxytetracycline After standing for 1/2 hour the m xture
was was determ ned by quantitative papergram filtered by gravity. The
resulting filtrate is assay with an accuracy of about [err] 1.4% 65
referred to hereinafter as "poison-N', an abbre- Thus, when the tabul ation
below reports a 20 viated designation for "nornmal quinoline- vyield of
[err]-isoner of 43% the actual yield is sulfur”. In these instances
where the poison-N between 41.6 and 44.4% based on the tetra-

deposited a small anount of precipitate on cycline conpound charged.

standi ng, clear supernatent solution was em The yield of the
corresponding [err]-isoner was 70 pl oyed.

determ ned by visual papergram assay. Wen 25 A crystalline material may
be isolated from the reported percent yield of [err]-isoner is of t he

qui nol i ne-sul fur preparatlon prlor to the the order of 12 18% thls

I T 1 Y N T N BN I N oy -,



35 ed with 100 M. of nethanol and stirred over- I n Exanpl es 6-11
wherein it is stated night. This mxture was filtered and the re-
"cat al yst poi soned, then washed"”, the follow _ covered solids were
washed with nmethanol. The ing procedure was enployed. The statgd
filtrate and washi ngs were conbined and dilut- anount of 50% wat grawet 5%
pal | adi umon- 85 ed to 140 mM. with nmethanol. This solution ar coal
was poisoned wth the specified 40 was also used as a poison in several

experi-s anount of poison, then fib{gged, then washed ments geported
bel ow aﬁd-ﬂ—s—deﬂ—gﬁ&&ed—%re%—ﬂ—%—méee—%%—m—pemm aqueous

as "poison-F", an abbreviation for "fraction- nethanol. Excess sol vent

was rermvid f{eom at ed poi son ".ng ; Yield 39%1 Rati t he
catal yst affffPthe stil.l -wet catalyst s O ' 1€ atio
transfer_rpr@% nt o FBOME. of nethahar rn thésomer  «andp */BEXAMPLES 2- 15

Parr shaker.2 The NBabpsdnate (1.0 g.)1imwas addad 45 Aosent stoad ed
conditions to the_ con and the experinent was cgontinued 1 as descri bed

Exanpl es 2- 5 wer®5g rﬁ@é"ﬁrut in attord- abdve. 2 5

1,195,456 4 P01son-N 0.375 ml. 46 8 S 54 5.8
Tot al Exanp Yield % Yield
Yield 5Rat| ol""s‘m'N 049 ml. C#hdi ti ons?-3 53 S%rr]-isoner
[err]-isomer poisG-KJ o%ﬁ“i’m.&er rl 2 [erng 10 _2 1,5N0_poi son
11 19 Catalyst poisoned, 0.6 3 Poi son- N,
0.25 m . then waghed 7.3 51 6.0 4
Poi son-N, O. 75 54 5.8
5 Poi son Nn%P ; Smgj,ﬁdmihm Y 46 43 f°3 10 53
6.3 washed 0i son- 0.38 m ., 16
40 Cat al yst p0| soned t hen
washed 8 715‘;13;;“'1“ OBdplson- N, 045 m ., 5045 4.5 4.5
yst poisoned, 3 cn
50 10 washed Cat al yst poi soned, t hen
washed 8 Poi son- N 0 5 m 9
50 5 Poison-N, 0.75 ml, gigoxp-@dgrgqqu 6—n1e1ﬁgl¢pe—5—oxy-
washed 9‘(1‘:,ataIySt p°’S?5"(?F’ ‘B‘H’ N 0 agypline in produsiY, 4\ ced
6- deoxv- 6- denet hy met hyl ene- 5- oxy- Cat al yst poi soned,
t hen 10t et r aSxywe bd Exe7 bur 1pr oduct 40) 3.6 44washedtl 10
Same as Ex. 7 but?" pressure 40 3.6 44 11
atm pressuje Same as Bxl 10 but Samey@s Ex. 1f but 41
6 7 1.50 g. catalyst afd 8 1.50 g. catalyst and
0.34 nm. Poi son- .34 ml. Poison{l® Poi son-F, 2.5 nl. 43
15 58, . 2.9 13 Poi n F, 4.0,m.
i 12 138P01son F, 2.5 ml “7 43 3 15 Ss% 29 i son-F.
4.5 m. 13 PoisortB, 4.0 ml. 1248 13 60 61 3410
14 Poison-F, 4.5 ml. 48 12 60 4.0
15 1.0 g. 6-deoxy-6- 37 12 49 3.0

demethyl-6-methylenc

5-oxytetracycline

hydrochloride as sub-

strate. Poison-F,

4.5 mi.

ExamrLEs 16—22 10.0 g. of 6 - deoxy - 6 - demethyl - 6 -methyl- 15

Examples 16—22 were carried out as cne - 5 - oxytetracycline - p - toluene sulfon-
follows unless otherwise indicated, Ta a solu- ate was added and the mixture was stirred for
5 tion of 4.5 ml of poison-N in 200 ml. of 3 minutes. This slurry was then hydrogenated
methanol, 20.0 g. of 5% palladium-on-char- for 1 hour. The reaction mixturc was then
coal (507, water-wet) was added, The mixturc filtered through Super—cel {Registered Trade 20
was stirred for 15 minutes and then filtered. Mark) infusorial earth and the cake was
The catalyst was washed four times with 50 washed six times with 100 ml. portions of
10 ml. portions of methanol followed by two 50 methanol. The filtrate and washings were com-
ml. water washings. Excess water was re- bined and cvaporated to a yellow-orange foam.
moved from the cake and the catalyst was The foam was dissolved in methanol, diluted 25
transferred into a Parr shaker. After the addi- to 50 ml, in a volumetric flask and a 5 m_l
tion of 100 ml of methano! to the catalyst, aliquot was removed for chromatographic



15 1.0 g. 6-deoxy-6- 37 12 49

3.0 denet hyl - 6- net hyl ene 5-oxytetracycline
hydr ochl ori de as sub- strate. Poison-F, 4.5
m . EXAMPLES 16- 22 10.0 g. of 6 - deoxy
- 6 - thyl - 6 -nethyl- 15 Exanpl es 16-22 were carried out as
cne - %~ oxytetracycline - p - toluene sulfon- foll ows unl ess

otherwi se indicated. To a solu- ate was added and the m xture was stirred
for 5 tion of 4.5 mM. of poison-Nin 200 mi. of 3 mnutes. This slurry
was then hydtogenat ed net hanol . 20184 of 5% palladiumon-char® for
1 hour. The r gaf}sisOPheMesdubll & WASE tolkBbh was Me@dlly. 6 @0 VRl wayRIddd 208, &dded.
The m xture ftrahdf@ereédo tain rEpleradeycBiffaskr and ell3.5( i pligthedonfaharchel (G, -water-wig)s
stirred for 1%%0‘2%0?@&%16“ [frena dF?lf %%E ?%ﬁégfgﬁgfﬁs@ﬁ%é E{tﬁ% T&“gndSt he
cake was '-t.t l)&%w % ir i- W 1 é}%a nestim:"S
with 100 m YAk ORIl Ofithl U1 : 1M meclARW {+a@RS aa}f -rﬂaierJas Ghce .tho&?ﬁﬂaslﬂiéslnvw 50
met hanol . The fﬂlohrtﬂa»taeetmdn&@sﬁﬂmsg‘hvmk cBMescribed ahdve. Inathe casevab Bkangps.
Excess wat er voazsdgog-_gaomeﬁwhemd evianbplitce Lt gg}qq %sam # ngﬁglg 20
moved from 1& h Ina-é as@%&&gﬁe Qé}tt‘ﬁel %}é&éﬁl€4\.’5’asdimit fi r(ﬁﬂgek rbd %gﬁt ,tiJ n

W]
met hanol , di | uhieds peifen-N) wak raadedfieri ot Gna 2@ siakbaker. After t-he naddi -

to 50 m . in ameg@hadnrethe iParr fshabes landistidred mBg-l . tion of 100 m . of nethanol
to the catalyst, aliquot was renoved for chromatographic 6
1, 195, 456 6 Totabnal ysi s. The

resi dual 45 ml?";?l’lesol tion was neti cél Yid To feh¥igldsol ut“ii“égq3 vvaskgtgi’ded 20.0
g. of transt8rr ed P8 4H° Er | enmever PPk and™¥¥* 5 586" ik

pal | adi um on- chagcoal 3(&Ppew@ter-wet) 39 g. of sulfosaliaylic acé.d was
added followed and the mxture was stirred 15 mnutes. The 15 __ by 50
m. of water. Afifer béPRY B¥%S ed over- #10.0 g. of subst fite was’>fhen
added, and the 5g ni ghthme {515 fEleXdeptr © Wassgf il tereg and theygake ngxture was
stirred an additional 260 sl aethas! washed well with 1: 1 nethanol:

wat er, and then hydr addsd s thejcatalRetcovery was t he sane fol | owed by
acetone and thenget herg, The. C as degcri bed ve. In, he casggof

Exanpl e [err -6-d§&$}%&a{2§?§%§r acycﬁt?ne sﬁ’l' osal i cflsf ate Zﬁsthe
procedure was the sand6ag. ¢anlyitxanpl e 20 was air-dried.

20 except that the catBPY®d was washed with 10 In the case of Exanple 20,

the poison (4.5 5di metfhyl . fyrffagd.ge priog to the . introduckson 6.51. of

poi son-N) was added tmﬁﬁ@gt&am@a‘ash into the Parr shaker. met hanol in
the Parr shaker and stcatalyseefterrpaisoning
Tot al Exanpl g % i el g ,}3/ Yield

. 2 Same as Ex. 20 but 46 . 6. 2 i
Yield RaJadn®d caralyst with NAME Condi t'i ons
[err]-isoner [ er I’p}ioritS@dSﬁgsﬁin [err] and [err] [err] 16 3

[ 39g 6 45 6.5
psi pressure :
17 40 psi Pr essgg ”:;EX' 20 but %2 73 7.3% 62 49
5.7 18 mEas Ex. 16 except 38 6
44 6.3 200 m . net hanol added to
the catal ysts 19 Examery 2928 aS EX. lfy £41G&Pdemonstrated i in the absence
7.3 A9 Grams 5%, palldifn-on-alumina and of poison adrafio B «: BHYMBOE- MNoRDE 45
16.0 g. cat al yls[nl. of poison-N were combined "@rﬁgﬂ @.edwas obtained, v@) extensive de@gpwsitias; Ex. 17
except meghanol. After 3 minutes’gtirging, 2.0 grams whesszy with poison the g f5ratio obtained
of 11a - chloro - 6 - deoxy - 6 - demethyl- was about 2, with very liftle”decomposition.

30 6 - methylene - 5 - oxytetracycline - p -  The presence of some 6 - deoxy - 6 - demethyl-
toluenesulfonate was added and the mixture 6 - methylene - 5 - oxytetracycline in the 50
was hydrogenated for one hour at about 40 psi. latter product indicated that slightly more than
The reaction mixture was next filtered with the optimum poison level was employed.
diatomaceous earth filter aid and the catalyst

35 cake washed with methanol, The filtrate and EXAMPLE 24
wash were then combined and evaporated to The cxperiments of Example 23 were re-
dryness, and the dry solid was crystallized as  peated, substituting 5%, rhodium-on-carbon for 55
before to yield 1.815 g. of product as the sulfo- the palladium catalyst. An «: 3 isomer ratio of
salicy!ate salt. about 0.3 was obtained without poison, and a

30 This experiment was repeated, omitting the ratio of about 2 with poison. The yield of
catalyst poison, and 1.11 g. of sulfosalicylate crystalline product from the poisoned hydro-
salt recovered. genation was 0.99 g.; the product of the 60

Paper chromatography of these filtrates and  control run was not recovered.



did not filter and wash catal yst after poisoning

21 Same as Ex. 20 but 46 6 52

7.7 washed catal yst with DVF prior to

poi soni ng 22 Sane as Ex. 20 but 46

7.3 53 6.2 at 3 psi 25

EXAMPLE 23 final products denonstrated that in t\h

absence 2.0 Gans 5% pall adi um on- aI um' na and of poison a ratio of
err err i somer of about O. of poi son-N werg conbi ned

I[ n 2%)0 7[ ]\I\IFIQ abtained _with pgpg’?[%{ e dprnm)n':l t |pnn ngt_ﬁa,nol . After

3 m nutes' stlrrlnggmﬂ.n()zsgrarrs wher eas vmth pnxmmmhe [err [err] ratio

obt ai ned The expkriments of Eednipb—r?é Were@gam deddq; ~carbo&§7About 2, wi t h

tedys - 1
very Ii tf@% gm%ﬁ{ SP so re 1:::11m g n?éngét‘s m mutes t etg,gélﬁof‘g?? ine - p -
The pr €S &Hd ©bi lev@lqg'@ 5 e Ming ra %13’1'00 ml. of frésP T-Ewh ONgs e was
added andf & t;ee:sdmetetwaﬁ ebouﬁa 2 wﬁfmuhydlseme treatdal catalystytaeﬁe&amnsférreaeo awht-he 50

was hydrw mlﬁwls@n'g;fmﬂofagysttdbomn qfl?? |mllpflzsa!-i\e1 G{g F| ndi cat ed
that sli 1 %én;F DE o theymgol? ’%‘C ‘ﬁéﬁé’ gred with
the opbi mop& evel was emnp oye xytetracycl foferdsulf fet hwd‘sl l7oer aid
and the catal yst 35 Qake washed wit hddt&tahanelmxxtﬂ’daevﬁ hydtopekeed dand

EXAMPLE 24 ﬁw_gk conbi rqeéiowamjroem nq! Opsl
exper 5 :ﬁmh@ﬁza{w% R VIS mud -
crystall i RANES SORRAREHanoS LR ST uiaLngrh ok ailﬁumeq Qaahpmt Qa 35

bef or el5t @hlﬁoei-dimfy 8de!ﬁx§tyy1 06 - eﬂﬂlmt— amc&nltretmsmffabnut 1t@s ¢ paonlum cat al yst .

An [err] acycgqgnm foffate was $ pw chtomatography and

about 0. 3§ ﬁgﬁ%ﬂ“ﬂf go/\’ig e%ﬂﬁg‘;%f;so@oun%lﬂ E!rcﬁio PSRNt was

repeat ed Elim With ﬁ:&’ &dtib @f GHourdhout w. rob¥ai® Gids repbbedywithbwt @D

cat al y20t Wichow @aisonahedratio Wa‘s ut 0f sul f @sisdni b Iratoewasd ttalbe Qe withoduct from
29 Wl abjo y bt

the poi soned hydr o- alt recover é&eﬂsé‘;fed“(’?x%‘fgﬁ;‘m eteCted nducted

genati on % é)raxngS pallati oH—rcﬁ'chC'gO /Of eInﬁ ymg isoned palla %rﬁ‘t%x 'ﬁ%t ogr aphy of

these filukt) Ab£I.80Neh1 FOPs6ON Wk cofBS o fher solvees) WAl rexdles were as followsf 85

1, 195, 45 Gined in 200 ml. methanol and cooled to ~75° 7 _

EXAMPLE in a Dry Ice-acetone bath. Then 5.0 g. of Solvent  ExANVPEE iger ratic The

experi me ete‘@ggmﬂ ﬁd&iléﬁ% TEMGin  Zole@ ans 5% palf adi um on- car bon

( 50% ancr@p@; was o'sedtffoﬁﬁhéngblﬁ,gltut ladeflc & r hodi um swas slurried in 100
. di rretbhtyland bydnpragé at aboutow-tai ferizna f ethatbhe cat al yst, 3and al so reducing

(DI\/F) F0oh ﬁ‘ﬁ‘f‘é’ miyt LF’% andethﬁl;fnetgll'}’é°lr5’€?f‘%°8‘ﬁl lgvel to 05 m. The

resul tindy g‘ﬁ W&ggm . of fT€5h DWF. The thus- 65 of

[err]:[efatd to Sdmmsﬂuu\@:ﬂ t&b@h&dxﬁoh?edvmthout poi $eamrLt Bat ed cat al yst was

next tr ansb@mi.cdethagoland tleated with 6G i abbut high-peespire nﬁ%ﬂ; 80T$19f Yrel d of

5 gfhlog er r-n Ba n-carbo wet) 1
crystal s BP?s‘ﬁNH iffeoon “%e%?p odjgct from
e o~ B R W i 12 T 5y St o
was 1. 51 ogthandl 165 Nr @dﬁ&ﬂoriafaciHMdeﬁmt rdainethyln 6 LmethylkBOXY/- exyt&racycderret hyl - 6 -
met hy | enevith ageton%@nd wher o thaﬁeé@&/g; efd. was1 ;xdded and the mixture wAas 4l’17y§roger]1§t?f
oxyt et @a?ﬂ? ! i'f Ofdf dq&}g %rédﬁtl ?Zﬁﬁataé 3&?& :cylgll:r‘ll;tezvas recohve)xl-::[:i by_100
added an J Errdlye Kév' ow;%éc ra{ dr pdena ﬁ)ﬁbf:edures previously described, with aEXAVPLE 26

an hour @tadxtmmmterrperature and 40 SBUooTh&)B-lsomerofﬁb@S7G. of dry 5%
unr educed Ira# irepefit lsmfﬂm?"éa’ébqub HO’WF=X ' rgﬁvﬁsge#apm %‘B’a'a%q’h‘t’ﬁepf?f%}l{g
Qogr

on- bar uﬁa@fﬁ% °§Qm3£"?§§ (425 mmy) was ¥ tes

atalyst,
portions reactlorptﬁkﬁlﬂen 'ﬁorey N8Rt Qaid RGh My al@ 1161- The
conbined filtrate and wash di | uted thBaauo?aatalxﬁd "Chl or o- 6- deoxy - denet hyl

- 6 - meth /@Eﬂ'fé’ atlon about 1 ny. ﬁgl ute per m. 5 -
50
OXyt et §ACy {)0?% on -N gl gﬂ at e-f\as prathéot 5 gb;v&dS ok %alﬂ@-per
chr omat oghagBy ,ma d10 g aﬁﬁﬁd lﬁv(llgeiﬂﬁlohlaﬁhr&ﬂ daﬁlvithﬁas ABR0LIshIg- axe the
rati o of f-methyjenttarafyeline| w6s deldedy - et edonaf 9420 gren thiourea l@smlpmab-l ded a 47.5%

yield of %IY Ig]m “f?eég%?(ym“f%ﬁﬁﬁimlx‘tﬂﬁe %i’ e Wt“fe was iS m eiax'v&g&tleﬁ ne with an
[er r] : £5er ﬁltgrgi‘l!upd ;aﬁﬂ ed“with met e:ﬁle'tﬂ -ﬁﬁ?& ed Wi t hout

erpsntoﬁﬁagrs Howéd DraMBSF afaRkHesulonate addedpQEthO Ehrﬁxkgefo&ast 1105 Was
found to nbey .&6 ]i;:oxytettahyclme of about 1. When minutes more, the mixture was added to a

ext ensi vehey en fni_ﬁomson Parr shaker bOtIt{kdand the s YA [rreedy
with nitrogen. Hydrog n mtx 1
A seri 6> (ﬁl raggbr E? 'g h Naiyc }l sure of SO gOAaQer né! g‘c??@

pal | adi um on- carbon (50% errpl oyi ng pol soned pal I'adi um on- car bon with




wet) and 1.875 nml. of poison-N were com other solvents, and results were

as follows: 85 bined in 200 M. nethanol and cooled to -75 25 C. in a
Dry Ice-acetone bath. Then 5.0 g. of Sol vent [err]:[err] isoner
ratio 1la - chloro - 67-"deoxy =6 - denethyl - ©-

met hyl ene e{sr acycline hydrochl ori de was added acetonitrile 4
and the @ure was renoved fromthe cooling acetic acid 4
bat h and hydrogenated at about 40 psi for 2 et hanol

3 30 hours. The reaction mxture was then filtered ethylene glycol

nonoet hyl 8 90 and the &aP4#f§st cake washed with

et her reaction mixture was fMered and hee Qﬂgmoﬂe@l-dio'x}t 5-%&)%11@(25‘1n¥\ﬁ$&re\4@fe$
evapor - at @ashédowith 00, heth@s] Bleved byl 78 hi3S6Waenwisos @f Wedsubstrate, Ratio of 55

EXAMPLE 30 L. rWa80 Tyl the epmbineindicatarnd Vtatbeatf?@ Aiserper 6@s AP/1 in thapregduct and

hi gh- pressurg %i‘dp’% ?yﬁ‘f’%ﬁ’al e ‘:; W&?d/ :g?ﬁr /%8 Rt P Gehl ori ¢ aci d. After
stirring over- wasoétlr e@-cﬁtl‘:’l’ ] ‘Q”Zn af1ieed) ¢ wet) was gfmbigmsd ni ght at
room t enper at usdtid plvuct es dtmmgne&hrwr any drietd. t h FoBovingnihe cmechmeNExamp&Oﬂl, s
met hanol . 95 It Wﬂg}teds6$& grerey aad agtved BHEL crak But g te@lthw d&gﬂlfu‘l

L1a - chi or qo- Y8, R U o R A ST s b RA STt hen
demet hyl - TN Lef&ned D 30.69X gettetsroacovclar € plus 3- caeRt armoancnet her,
to obtain 2. 33t}@subﬁlfate was added and the m Wtismer msmhvyaﬂrmeﬁm eddéb@a-
product in the f&?r dprerypingst h>y mt:hlllrma Ph&Papier'r’er C‘F%YCII@S o

A 475 yi el oo, ShrpBEOTRDIY SOBRD £i000 SEBETGPT; ECEA of
[err]-6-deoxy- Mﬁtse AQ@IM@A kdnple hé GRRAEE © ypm and 3/0 mytﬁﬁiareacycllne
of about 1, W tpplitkd tol Wearsler Not hehrphogegbic es preV| ousl| y described, with a

gr adat i on. paper impregnated with McIlvame pH 4.2 70
o1 | SOy ol 1 Smfihinoar SRk il A, "
Hydr ogenat i on a@ pertRgl Hoeae) he? ﬂ)a@ts Ri@S&HE 4 1 chtBipsE had @60° Inl.- o SRl vk O Of
about 0.2 was @lhﬂapaﬁ'edhtorof@ﬁrﬂﬁj Yoiam), isks! aad s@resswted:e&!afcarwwmbresxﬂedndmhtahn
with the pr eseﬁeg,fttleeéfby XROBHS Fovgurer aeia Ion 1opoh W$ At dropre ifm%t rams i gp
the reacti onspifa d05s ot Qidfféf ﬂ’&g e d Pt g %tax r"t

ceedi ng nore S réﬂ, fr@ﬁltsmﬁ@iﬂ ﬂ)ldﬂbtfs A \V386 alﬁ \.ﬁi\lene -5- oxytetracvchne p- t’oluenesul-

[ err ] [ err ] r atuq bg)t o$)t1ca| thed?-tbomer salt is more fonate. This 'EWRLEshQI@n for 5 mmuteg

Grams 5% pal | aqh‘%lﬁ_ bear I8 rlg % ajor paﬁ't of gnder nitrogen, s tg%)tﬁ % 4
0
m . pOI son- I\.‘IOV\@tht som rema1 P m'é 5 er in r:ié 62‘? grﬁtcé élgglﬁd ﬁlé)?opwa @C?vgal
pal | ad- M prodit taa@eelr tlﬁﬂdm $atl i10the Pler@QOX Yered 40y hinutes). umeoﬂxxrﬁmawasoal
catal yst was addBd cants!@IOfJa- QIQSOB deOXy @somtahylt@nétt@tdr a@ b dakeewashed gith Qb d

After tion of a(?eriegt #ip eth«fr?bd .75 . ‘”ﬁ ?f@ér‘f%ﬁ‘"?’y 8g)r
an hOUI‘ at rﬁod r&l@gp r 2\ metnc ana cmp Hlég trate  an Ws'clsl dsV‘ﬁ.lsE 'ng W

and 40 psi pressure, the reactr on mxture uandxrrwove@rgmdﬁi‘esalt Whtch separ-
11a-chl or o- 6- deoxv- 6- de- OP318 was filtered am!l Wahéltmakeﬁvmhédﬂwrtl@an@t h-
net hyl - 6-nethyl ene ;0% - “O¥gLetyacygl i ne [ ook AHbe B W’J‘dscﬁ 8“6% Bhagphy
showed a ratio of T u&t added. ; i m&Ebfl’sl’zlgﬂgwﬂQJ(g on-

[err] to [err]-6- deoxy21etxr1acwcl i ne of abouttenﬂ..of MeltﬁonvﬂﬂstmjhEﬁmen’ceQ atdae

m xt ure was addﬁd to a e ex er| rrertht eiat'tealcwﬂtehdfwahgé};r;gsw Par r

shaker bottle ) ?2‘? - R out
!

0.2. The pro- ‘31 lcate n was "f e%tf ntro uce 50> C}ﬁlucts wglr?e

not recovered DF is dtlutton factor,tc volumetmxﬂ;pressure of 50 psi. After one hour
t he ‘Wthh sample is dissolved FXAMPLE]_35195 456,

8 r eactr on %" %tk’f‘r |tered and t ed“rS j% }e 31 ’Shml'
5-oxytetracycline rep legwé feds washed gja;g mu ng forﬁ rg,gtlasgf,q"il Igwed by
75 35.6% conveTsi Bisomef cohﬂaﬁhosthbﬁﬁanhaioa;ct Rat(xrmﬂtmg}‘~3 B%Cnvl-Z—ﬂﬁdu;;;V\ﬁU%t‘hyl IFoidohe
conbined filtr f@“ﬂgﬁ afqr chrgngagaetaphyt 35 pier (1-04p ‘f’ﬁe?’f e 7 13ygroxyphen
product and ¥ VPl scﬁg\flgassay sanpl e, was e(j g “’“tﬁgf olflre'if/a@gez in the
filtrate. 5 and 10 granggsldpsalicylic aQr'u aldidd EuleXd Uin@hylquinol@sutt,i 1 1 ed
overni ght and fiFdleviegdthe pddirhief Example 31 bur 1,3 - dte*hvl - EXAdVIRlrka, 23- mercapgol 1d
product washed i‘&?i“t:rgmﬁé@ (r)Pf %Ncﬁlﬂﬂr:“j égtl -2- Wll}eo%ﬂ ;{tﬂhe’rﬁfﬁc}{e‘, ﬂhét{t??

g! "z - -
Exanpl e 32, s, fr? diﬁfﬁut 361 31‘&@ A uugﬁzﬁ % %g eaot?f_‘? A [ TP B
replacing the bstrRE, 68;b#£1f{ of Zoor adFﬂ Q’;r resultsPlrd) Sbrdifli wher 5-Q4¥RY-
[err]-isoner C@h!meenlt aqwamﬂ 86%%:- plus R\Mombr Bﬁo 6 g den@fhyl - 6 - methylenetetracycline is 110

1, 3- di - n- but y| -Psq] esptewavas 107 W‘él"ﬂ*lsmef[ é?drlf[ed 60 désRyyBIAsIYreet r acycl i ne

»-1

sulfo- 6.8 grans of dry product was obtained, having salicylate
represented a 30.6% conversion of an [err] - plus [err]-isomer content of
60. 0% The the substrate. [err]-isoner
content was 7% The yield of a- As determ ned by paper

chromat ography, isonmer of 6-deoxy-5-oxytetracycline sulfo- 65 t he

ratro of [err]- to [err]-rsorrer |n the f||trate salrcylate represented

AN 7 - a - o P — o o



follows: A diluted sanple of the filtrate is in the product and 3/0.5 in

the filtrate. applied to What man No. 4 chromat ogr aphic paper

i npregnated with Mllvaine pH 4.2 EXAMPLE 34
buffer and blotted. The chromatogram is de- A Parr shaker bottle
containing 20 grans 70 20 veloped (with a solvent system con Ng of
of a 50% water-wet, 5% pall adi um on-char- 40 parts ethyl ¥ at e,
parts nitromethane coal catalyst and 100 m . of nethanol was and 2
parts ohl orof orm by volune), driBsbsase pressured mtth car bon no#&oxi de and
shaken detect posure‘to a i E,mn Phe resilihl e gauge
readi ng dT@P@Eﬂme@m’ Qetgs %, pallad-€ el s keetboa, 1d ’hmhh

[ err] - i datvei-ctarech lrcetalgz&amk adqbsﬁumdScc TMteteh,evahhaa bvitteawmsb;adniﬁﬂ w]lﬁr grams 75 25
bands ar‘?éaé@ em%ig;%geegamby Afusing 700 e@mp eshyldgeianalde, and finally with weyero Trl;e 6 - deoxy -
i d m#: f)d ysty olvent mxxt&tll%gi d‘ﬁllfém m&j@?& é rﬁg éﬁ _36%?
met hyl €Nfsinutes And 0. 2% bBAkAME Y& dhﬁleesul@ur 02 -oxytetraES'Lﬁ-l ke Since the
[err]-i smmddesatrhe MBTUADWE snfremedrets Tdaits'rm uﬁmmamera a%mme eus 5 m nutes

solub %: S@fl F@@neﬁ dery-, 45: %wﬁ under, en, and
hydro t(:::newas dg’%'E dI db mfl' ﬂ%}%@ ) :El e and
t here- s e aatco eB-or hn adsRGHa 1sortufé@sorcmtﬁl idé solv@f 2 the ratio
of [ err]mitges| Bedu mnsﬂmefnllqwm firthe Harrnadater sritrark. @ negl i gi bl e pressure drop

rate wadPpamrus at P%UUEaHM@Wﬁ #~ than the ratio in the filtrate. served
(abouts %Q;eﬂo&l si cgﬁ £nb of [err]- plus

TCSS E]l%i,&
[ err] - deensyion, A ErioR SnixedrD R gﬁ{ded waedl uttehﬁodaaﬁg At vé Whs 53 nl . a
per cent ltexf caktelv@shbd wigh 50pr afdbecitjueoyss  mpsbted, subyduting the tlivadgélveatsdor75 . wat er .

To th then wit] Safer. ¢ 70/20 Ossolrens, the indigatedn filtrat
To 115, SUELAR T e i orts [V M ek e 11 7t

and 10 grans sulfosalicyclic acid. The m xture

was stirred overnight and the salt which separ- . D418
ated was filtered off, washed w th nethanol

and dried, yielding 6.19 grans of product. [O.D. [err]-7.95] x
D.F x 10[err] Spect rophot oneri ¢ assay showed an [err]-plus
[err]- 90 i soner
content of 52.9%with a [err]-isoner con- 218 x L x W
tent of 7% . Conversion of substrate to a-6-

deoxy - 5 - oxytetracycline sulfosalicylate was where OD is opti cal
density in 0.01N neth- 28.4%. The ratio of [err]- to [err]-isomer was
3.5/1 anolic HC1 at the indicated wavel ength inthe filtrate and
6.6/1 in the product. 95 DF is dilution factor, i.e. volune in
m in 40 whi ch sanple is dissol ved

EXAMPLE 35 Lis cell length in cm When t he
procedure of Exanple 31 is re- Wis sanple weight in nyg.

peated substituting for thiourea: tetranethyl-

t hi ourea, carbon disulfide, potassium ethyl The [err]-isonmer content

of the final product is xanthate, 1- phenyl - 2-t hi our ea, l-ethyl-1- 100
determ ned by paper chromatography as pre- (1-naphthvl)-2-thiourea,
1- p- hydr oxyphenyl - 2- 45 viously descri bed.

t hi ourea. beta - isothioureidopropionic acid, 2-

i m dazol i di net hi one, i soqui noline - sulfur, EXAMPLE
32 qui nal di ne - sul fur, 4 - nethyl quinoline-sulfur,
Foll owi ng the procedure of Exanple 31 but 1.3 - diethyl - 2 - thiourea, 2
- nmercapto- 105 substituting 300 ng. of NN-di-tert. butyl-2- pyridine.
L - cystine or NNN - diethyl - 2- t hiourea for 0.120 gramthiourea and
stirring thiourea. high yields of [err]-6-deoxv-5-oxytetra- 50 for 15

m nutes before and after introduction cycline are obtained. of the
substrate, 6.85 grans of product was Simlar results are obtained when
6- deoxy- obt ai ned, assaying 58.8% [err]- plus[err]-isonmer; the 6 -
denethyl - 6 - nethylenetetracycline is 110 [err]-isoner content was
7.0% Yield of [err]-isomer reduced to [err]-6-deoxytetracycline.

9 1, 195, 456

9 EXAMPLE 36 grans sul fosalicyclic
acid. The resulting slurry To 5.0 grans of 50% water-wet, 5% pall ad-
was stirred for 6 hours at roomtenperature, i um on- charcoal catal yst
was added 100 cc filtered, washed with a 2:1 by vol une water: of a

solvent m xture prepared by diluting 700 dinethylacetam de, and finally
with water. The 5 cc of dinethylacetamde to 1000 cc with water. product,
drled at 40[err] C for 8 hours, repre- 25 - The catalyst solvent



10 6 - denmethyl - 6 - nethylene - 5 - oxytetra- H gh yields of the
[err]-isoner are simlarly 30 cycline p - toluenesul fonate was added,
and obtained when nethyl ethyl ketone is substi - stirring was
continued for an additional 15 tuted for dinmethylacetam de in the sol vent/
m nut es. ction then followed in a Parr water mxture. appar atus at
50 p.s.i.%Eﬁ%flal hydr ogen pres- 15 sure until the pressure drop rate
reached 0.01-0.02 psi per mnute. Follow ng hydro-

EXAMPLE 37-62 genation, the reacti ghture was filtered and Wep the
procedur e of ée&n@#@—%@—ms——sé——p*&ﬁ%eake—mﬁ&hedﬂ%h—ée—ec—e#

t he aqueous repeated, substituting the listed solvents for sol vent
and then with 75 cc vvater To the th&Exnongo’ RVBE/ H[err] O sol vent, the

| ndi -Cat ed 20 . conbi thef;;rchEJme & }f}amplé,\?bs Qas%geaeteda svﬁi) tmg ﬂi? If%g lsé}yiegts or the

realized. 70/ 3h MAc/ H,O solvent, the indicated results were realized.
10 EXAMPLE 37 - 62 When t he

procedure of Exanple 36 was repeated substl tut i fguvetsion | | stRatdp dolbvieomes f or
t he 70/ 30 DMA‘C@QL%E] O sol vent, ?‘}(‘){ | nd| cat ed “f"gggi’l“’fs wer el‘;‘[ltéaﬁé i zed.
{o45¢

Conver si on Ratia [err]/[err
Sol vent 37t0 [wzo]pmmo in the 41.4Exanpl e >6:0.6
(vol . /vol .) (8 Filtra 3 80/ 20
DVAc/ H err] O 38 60/40 13/9““’%94 >%{.3'(5. 6 )é(z638
60/ 40 DVAc/H err] O 39 40/60 DMAc/H,O 51.1 51.0 >6:0.6 5.8 39
40/ 60 DNAC/H[err]O 51.0 5:0.8 40
20/ 80 DMAc/H err]O 4 20/80 DMAC/HO <47 6 <47.6 4.1 2 412 41
80/ 20 acet one/ H[ er rllO 80/20 acetone/H,0 44. 9 44.9 - — 42
70/ 30 acetone/Herr]O 48. 4 43 60/ 40
acetone/Herr]O 42 70/30 acetone £504 48 .4 44
40/ 60 acetone/ Herr , 51.4 . 4:1 . 45
20/ 80 acetone/ H er r}38 60740 acetone/H,0 4571 B4 315 46
10/ 90 acetone/ H err40 40/60 acctone/Hzo - 51.4 2.5:1.41 47
70/ 30 N-net hyl - 2- pyr olle %()arr 59 01 6:0.73_15 48
70/ 30 Di et hyl f or rra de/ I—# 53 ’ 5:0.6 7 49
70/ 30 N-net hyl f or meug de/ I-[ogegora]c@,m/}{zo 52 5 — - 2515 50
70/ 30 N-butyl formam de/H err] O - 51
70/ 30 N-net hyl - N- ac®t yI f of%inmi= éflSVhYl'2‘PYZFBhd8ne/H20 9. 6:0.7
H20 52 4870/ 3070 mliReeLARIEe Herr] 535.¢t6
- 53 70/ 30 N-di et hyl acet oacet ani de/ 43. 4
- 49 70/30 N-methylformamide/H,0 52.5 —

50 70/30 N-butylformamide/H .0 47.0 —_

51 70 QOON-methyl-N-acetylformamide/ 45.3 —

52 70/30 N-methylacetamide/H,0 53.4 —~

53 70/30 N,N-diethylacetoacetamide/ 43.4 -

H,0

54 70/30 Formamide/H,0 42.4 6:1

55 70/30 Ethylene glycol/H,0O <41.3 5:1.5

56 70/30 Tetrahydrofuran/H,0O 44.8 5:0.7

57 70/30 Tetramethylurea/H,0 58 5:0.7

28 70/30 Acetonitrile/H,0 46.4 6:0.7

59 70/30 2-ethoxyethanol/H,0O 54 6:0.7

60 70/30 Propylene glycol/H,O <41.5 5:1

61 70/30 Dioxane/H,0 47.5 5:1

62 70/30 Methyl 1-methyl-2- 48 5:1

pyrrolidone-4-carboxylate/H,O




H20 54 70/ 30 Formam de/H err] O 42. 4
6:1 55 70/ 30 Et hyl ene glycol/Herr]O <41.3
5:1.5 56 70/ 30 Tetrahydrofuran/Herr]O . __ 44 3
5:0.7 57 70/ 30 Tetranmethylurea/Herr] O

5:0.7 28 70/ 30 Acetonitrile/Herr]O

6:0.7 59 70/ 30 2- et hoxyet hanol / H err]@ (ﬁ
6:0.7 60 70/ 30 Propylene glycol/Herr

5:1 11 61 70/ 30 Di.paaste/ Herr]O

5:1 62 gxampee 6307 30 METhyT k- % ] _

5:1 A Parr shaker bottleL:zaé? [edakge® Iw'xtﬁlQOel -gl}g- mfgg{?s‘f wﬁ“ﬁ;xﬂf egalézctih 11

1, 195, 4b6s of a 509, water-wet, 5%, paﬂadmm-on- 100 mil. of 70/30 vol./vol. acetone/whttr sol- 65
EXAMPL | Ehagegal catalyst and 100 cc of a 70/30, vo, voIg ql érﬁ;mbfof B8~ o%zoqmplé*sum'[ 5%

pal | 8030 g for 15 nlile viﬁdhé?{%?‘xﬁi@llﬁs ‘Wéfg 58%22\317 W Zﬁmﬁs‘ﬁé fin- char coal

cat al y SefuRBled: FBOpoREEd Wistile was smeaargsanﬁ of a1 rd\ale eraeus@ 6 5%- pal | adi um
-on- I@(}tn rtiditiapfl 13 QhidGes wmd 10 granhs. of aosthyh e b wah@iryleso! 5 - ﬁamcycmeheﬂt coal
cat aly Egﬁ@“l 6 -ceoxyt- 6 Jegrmy - Gyol2 7 101“V@Mf°fand“4 Wmixyyfe wagfydro-

7, 8-Se i ol AR S 3&32;333 @E ig%gl f PPl B nixture vas
f Qhiixe

POi SON agitahfe HIbAHMKR piFked edaﬁu hatRdwima 15 minutes
and 3 @cd o psqmydm&ql rpeessur»tapplfad b@ﬂﬁeor eviain®) af. taeatont haed asidnlt ivaxer. Qfo 16 sul fur

adde g rmmutﬁgfﬁ dasrhf%slﬁrlﬁoa%s’:' ttilerw@@ldm@ té?msané as}?l ﬂddedﬂ‘dr 0 - 6 - deoxy
d the mgr jn ﬁgfafidﬁ“f ﬁ%ﬁ kiS mmgsu lvtd}‘g‘at hyl - 6 -

rTEt | &€ washexd thﬁDSythtd'f @y hcBBne/ / Qalt was ﬁﬂc@ed‘ ir t@n, ned

denet hywtater scﬁvent llevweﬂ dlyuenes witéroffat enetn'ﬂme and ;qur ﬁelmé Bn;gdam THO gomet hyI ene -

gxytetoraedcl i “211?,%} d@ﬁ?&ﬁdlm baﬁa%yetw& T3 ﬁ{ﬁ* _r‘;gbds after

purgﬁ nﬁm A ﬁ%ﬁf% - 8‘ ery 3 ﬁ@@% ég );tﬁn SRt h nitrogen,

at 50 piltered, . wakid \ﬁEhOlS@/Sd- E/wat ]e ate repr@sg'] ZI‘VOEbnvr{*slﬂﬁ onIb&! was purged

WI t h nmtateoglérapetoanShtdnﬂ pmjscttwhxelutdfl I tered and the cake washed and 50
YL g piiseger afin PLE§7E6tone an ® nl. water.

TO 2?5 filtrate ﬁag')gn ;ﬁf dﬁﬁ sﬁm %%eg T'\lBS sp};m e@;;g wastr?: p onbi ned

filtrate and vvash was added ‘100 15 ofp@tbeﬁﬁbqhukﬁm-sﬁlmg @thydr&eﬂﬂas purged with
n|trogen cc vvat &Alva‘nd6410 rams sulnﬁmab p@ far @5 adnucks. Thia@ried prO-and t he

I ngr edlsu S tutm or the ace -180 J grm atgq‘-y}ngrs erml ght and
(he e B Rt A m’q;p@@ew T

filter aﬁhd'E[vﬁm'Sﬁ ﬂdg’iﬁnsow\/&ls uehM- Fersion of\ﬁ&tsﬂ{stra&@ vent O owed by 75 cc
wat er . S%natmmnnwamthdm@m frgmel ding 6.8 rams The 80 t he conbi ned

filtrat ce Sal t..assa Ius

o1 R B af;é ailont b pRrh S Yure vas
[err]- |as1¢zmcn /amrnmm:t/wn& T.he Eﬁhe Vehi® rdrn m&eerrne] mixfu@ 32 lcatalyst arﬂtl rred at room
t enper Prgpce ‘fmﬁh 2hdlu rgsams af Bsayed d soixept wasSshakemjoyd thﬂemyf@rhrlzmetosul fosal i cyl -

filterEge/ons fh‘ cuaeyelign el i carsg 2 Jrperuse)
R e e e
6. 61 grans and assayed 68 8% [err]oiltlecpnﬁluerea‘ulfonate salt was added. The EXAMPLE 67

85 25 6 deox - 5r %C‘Xd i ne sd’l“i‘%a}ia? eIafoe5 niityss, purgtérihfethpr ocedure of

Exanpl % surred at atd a%%i;g:iu %?PJ: 3510)-?11% E ? 9 aye r 1656.'[ io of

4/ 0. 5. 70)30 bSlt/lvél LHcétdﬂﬁ/vJa solfent b oﬁ]glr %3 #/0k- bI he ﬂ-xsomcr assay

Of 7458-1b &%z owjurites obeforre tiwu t]ﬁm)ﬂu;e-m]tf;d e @ eﬁlarc-yleld of the a-isomer of the EXAMPLE
po1son was added The drle ugyweighed iy f ahr‘yla'teo saly ﬁgqog@-oxyﬁga-d“ ed pro-

The pr q iR ég@ﬁé}lﬁg‘f\f@% 6;‘ céd‘ B P rese?fﬁ%?s i GHEY B 08 gr L7TS

assayi ngg Zm %no &BJS}OS 8Qhe ﬁltratsubstltutl ng f ekamrbeee’0/ 30 acetone/ wat er sol -
plus [err]-isoner; ﬁ-l soner cont@hﬁprmreA&/oExa‘Fﬁp@ @0vas xepaated, 100 cc of
é’f"g

70/ 38 vl AV um acet- i elst"jbsr j‘{)tg ngf ﬁ ﬁalyﬁefp%ége%‘h ed 32.3% con-
or t

ani de/ Weer &L sob hAMEL0f dhdie St ‘Ené}&ae 33#( apstrate.
sul fonaraeacﬁbmsts?atms n&aﬁﬁzbqa@oﬁmﬁdpramdu@mgfdfqm phenle he(zahw ox t wth 1/2

vol . / va3l6ss giame suifpl. Slhe tmixture was heated efhymwﬁ_@rﬁ& 7, 8 - amz‘dlemﬂl[ner r] O, addi ng

til bta hen a
40 PPaffiigr= *@@a s eh T e M SCRb e e s [ opeated 05
35 aciys sl péxwlﬁl Ol 1deid 9?0&1 1§he ba}&ramré Qﬁﬂ és& lﬁdqe
7, 8-be I‘tﬁeﬁqﬁhgbﬁitddnier ghirde fddys tfokenaddi-  78.8% - plus B-isomer; the B-isomer content
tion of 116.5 ml of xylene. The solution was was 0.7%,. The yield of the o-isomer of the
60 filtered twice with filter aid to obtain a clear sulfosalicylate salt of 6- deoxy-S-oxytetracyclme
solution. represented 54.7%, conversion of substrate. The
B. Following the procedure of Example ratio of x-/B-isomer in the filtrate was 5/0.4. 125




a 1/2 vol./vol. DMAc/water wash. The dried carbon nonoxi de. The m xture of

cat al yst and product wei ghed 23.51 grans and assayed solvent was
shaken in a bottle pressurized to 93.6% a-isoner of

6- deoxy-5-oxytetracycline 10 p.s.i. with carbon nonoxide until a pressure
sulfosalicylatéy with an [err]/[err]-isomer ratio of drop of 5 p.s.i. was
observed on@gauge. 100 40 5.5/0.7 in the filtrate.

The bottle t hen evacuated and 10 grans

of the p-tolueneBul fonate salt was added. 1,T91#56 EXAVPRE
65 m Xt shaken for,5 m nutes

The procedure of Ezmb@d f"lﬁ&nﬁl@%@?@eamﬁ't&.@é’eﬁg o Z}C}' 'gggmv}iear? gl'i' 70
m nutes. The @ksoe ng fhat. difhE st— di\,as(lstmﬁutt@d \m ttliioxtrhel ﬁlrlhgaiﬂoxy- 55

product wei ghed 634 ﬁ%yl ms phenyy 5/ 30 tiierires) \pes -Hlliothwureldo-
acet one/ wat er sol % 565 Pu@go _stﬁpr’ }1 }fr%]n it %%;‘ Tr]
-isomer assay 45 gihsls hm,m -Q&z&r 1CIU d‘}faulcliﬁlquU Hf@thyl%ﬁmﬂea N-The

yield of the a-i sme\m’/ofﬁten&ld of thpmmmer ofale ad - 2 -Tihieureh baebimmfuh‘ﬂuczt-mer- 60

wei ghed sul foz&l% Yligylgse Sa§ SCHW 1éltl¢ﬁa'l~cystm66 58 g and

ep en a G

assayed 64 2% mﬁmﬁ{ﬁs cnf, BB e
deoxy- 5- oxyt et r acyyskj 36 Gim. to 2,000 pas.i.

110 [err]/[er r | sorrer Ema»tmm?bf 3 5/ 0 i nSIAI(prof:dssi dctopdig, to claim 4, in which 65
EXAMPLE 69 e procedure of Example 68 was repcated the pressure is from 1 atmosphere ‘Iph@ p.si.

e solyent, 100 6. A process accordi rpcading
procedure of E}(%mﬁ?% E@O%?V i tﬁé %ﬁjylacgmm d claim, mpwhlch the hydmﬁp %Cted
substituting 5 gr vt n@imr@ﬁfd@ 35! cadbi mdn at a Wmperature from 0 o 60° C.

7, 8- Benzoqw noI | Ni§- miBurksf ﬁﬁydrogenanon was begun at 50 gr dnd proidas()accdrdngab cﬂﬁi aﬁh which 70

VOI /vol . .51, and contin t1l5'(139 ratef prqsﬁlgz d BRp re 329]
s ar o vt o 1 N ohpE e, G L8 e et
7, 8- benzoqui nol i rysgpd eﬂ'@he Bfsonder t:on Y lia - d I @XYdemethyl-

1. 665 grans sul f uwas W%e Tiie >ytelsirct§ twas-lsbreatoédhe e@ hipbchtidng o815 @ateﬁnyehh&‘pe- tBlp&e— %

benZOqUI n0| I ne; v} IfroessenteclitZ % 0 l’lVCI‘Sl stratewt aﬁ“g eand the I SU|

001 son. et oGEhaGERE TAL e B A i X 18 el 3 el

hours. The ni xturaadap SSnl‘heﬁI&ﬁtd. cont’i nued for xa&uwtm n nm slighQly less th¥yBhat

slowy cooled to room terrperature and dried ggmrdcum pméuoghbtdcta'kaq nLaiRss ofa Ngd

assayed 120 t Netf s Wi ’%\5 m T hor thy ee® Uy Hof éimsthald = metipingog-
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e temperature is to 40° and the
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69 was repeated, oureap aphé nyI - 2 - thiQig all'adl anmnﬂmlfate,s/g

substituting 50 ng. of 1 - phen | - 3 - di- ;(alladmm:&mh{m 5‘7 2 pallaiiih @b ea,

1- p -hydroxy- 5fa acid a(deon h%dxt @)@o&weﬂn}lt )n:thll ohirl@aca[r@flatq, A% rhodiunpénesasppn, 5% 95
phenyl - 2 -"thi dalé eEplepibergol Whrgpt b legroup o m—ﬁessma hydr oxXnet g
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qui nal di ne- sul f urmedidunnentaiying the said &tradyQlinf epmy-] - fo {!lsie, [%Nf#mqtlybnbmamadqe N- 100
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car bondi sul fi de t2 ﬁrTEB dedd@etracyclife L riﬁdﬁ&a. I cyl atr@. salt of 6 - eoxy - 5 -
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to any precedi ng m. of a 70/30 vol./vol. dinethylacetamde/ claim in
whi ch the hydrogenation is effected wat er m xture and addi ng car bon
nonoxi de for at a tenperature fromO to 60[err] C. 10 m nutes.

Hydr ogenati on was begun at 50 7. A process according to claim®6, in
which 70 p.s.i. and continued until the rate of pressure the

tenperature is 20 to 40[err] C. 20 drop reached 0.01 psi per mnute. The
dried 8 A process accor d| ng to any pr ecedl ng o pr oduct WEI ghed 4.01
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and 3/1.5 in the filtrate, medi umin an anmount slightly
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production of a 6- oxytetracycline. 30 deoxyt etcracycl I ne by the
hydrogenaldon of a 10. A process8%88rding to claim9. in whicH?

tetracycline conpoungkahedd g t.he fornula: pheny‘q he sai- d,ymys@;b 1 5. thi- ﬁf
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p al | adi um Onl‘hb ar I PLE: 7, 5. A process according to clalm 4, m whlch 65
€

pa 123 i KB e B S A <l o
a pol yval eni. d!('&I’Hj/30 Ay voll Mimdtiybodatide/ i h’ﬁdwhuﬁh&rmyaﬂgéaﬂmn ipbected S -
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whi ch the said solvent contains 20 to g9 % f?-f agc"j]le ‘
wat er . 3. A prapgassn@eHer di Ng t o gessirdNs llatmd)sﬁheM!h:bC?h 9315 A process
according to any Qne m)f t he t he sai dlhoblpeceve b@brdipg tta@ lyys preqedingoi soned

with preceding [ wHch an a- GCJ%'CIF fhg said ﬂ°b1€c‘%t‘1*%éfri’la“ﬁfonom de,
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d
phenyl - 2t°ftmodw§v§§;;gggé¥;acm P;seet ur‘E plog "3‘52%
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dri ed prgduyghoivengixed 6 grams and qui nol i ne- suI fur,

qui nal di ne- sl prpcesszthqvei::g ¢tdalm1 llglhlﬁoam i% ISEJQFC Tdipg rﬂlet he [err]
O S 1

-i soner corffeehtt gjﬂi‘g’itﬁ‘iﬁ Slf{pimth rarzh' m ’6- ytetra— mgs 1. 4

% The yi elog‘;epnf 7r§ ﬁﬁfpﬁ ohz'legglm?r 19 dl-{l er:ycl eLhrodiied; b
car bondi ﬂU|bfnlydBth102reﬂB{N &Q tert - bswl { sal 164 plbesssaedotdmgfm ﬁalm 1(mbscap

oxytetra- theytaoppyassiui ¢thyl manthatecl splieppt 113@‘5' ag “il‘ﬂ%ferdé i %’uﬁh ef%e 2%
conver si on 3of d5pl§2 - hydmxyethyl, - &ce§}§°"é"6’co‘i“d?’ﬁg oLtk f ‘B%B‘E% XfgPles  strate.
The ratio of [err]-/[err]-isoner |nthef|Itrate claim in which the said
hydrogen is at a pres- was 4/0. 4.

sure of from100 mm to 2,000 p.s.i. EXAMPLE 71

5. A process according to claim4, in which 65 The procedure of
Exanpl e 68 was repeated, the pressure is from1l atnosphere to 70 p.s.i. 15
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substituting for the acetone/water solvent, 100 6. A process accordi ng to
any precedi ng m. of a 70/30 vol./vol. dinethylacetam de/ ~-claim-

whi ch the hydrogenation is effected water m xture and addi ng car bon
nonoxi de for at a tenperature fromO to 60[err] C.



10 m nutes. Hydrogenation was begun at 50 7. A process according to

claim6, in which 70 p.s.i. and continued until the rate of pressure
the tenperature is 20 to 40[err] C 20 drop.-reached 0.01 psi per mnute.
The dried 8. A process according to any preceding prod wei ghed
4.01 grans and assayed claim in which the said tetracycl{ag gonpound
78.5% [err]- plus [err]-isoner; the [err]-isonmer content s\l - chloro -
6 - gdeoxy - 6 - denethyl - ﬁgg 0% . The yield of the [qgr]-isoner of
the =6 - nmethylene - 5 - nxy'r«l-? h?‘JPJinp pn - toluene- 75

sul f osal? ayleateexys@dciclined whendgediyedS- OXYt et rMARKE I8WELERK| f onate. 25

r epr e the droxe®. ofosng one ef die auecestingsubst r at GhartefgdePateng Ageatspr ocess accordi ng to
cl ai mBEmS; n whi ch ratio of [err]-/[ &8PpE-irstrmdPPifaS 7/ 1 in the product
t he poi son_j r \ ‘Wij%xgjgﬁgaigggjngg—* . 1,4,,5 in the filtrate.
nedipn1in%gﬁiéﬁﬁﬁifggﬁ?ggh. doftfasp aﬁd&@@mﬁiﬁﬁ$§§¥%ﬁ%ék$

required to produce detecttishrogiesqiamm Peirds of 80 WHAT VE CLAIM | S: -
6 - deoxy - 6 - denethyl - 6 - nethylene - 5- 1. A process for the
production of a 6- oxytetracycline. 30 deoxytetracycline by the

hydr ogenati on of a 10. A process according to claim9, in which
tetracycline conpound having the formul a: the said poison is

qui nol i ne-sul fur, the said

nobl e metal catalyst is palladiumon-charcoal, 85

the tenperature is 20 to 40[er ' [err]
pressure is 1 atnosphere touwr‘hu@cllﬂ\r‘ﬂ\lt\\l—\“‘
11. A process according to ng =

claim in which the said noble netal is platin-

um palladium rhodi um or ruthenium 90

12. A process according to claim11, in which

the noble netal catalyst is 5% palladiumon- - carbon, 5%
pal | adi um on-barium sul fate, 5%

pal | adi um on-al um na, 5% pal | adi um on- or a acid addition salt or a
pol yval ent netal barium carbonate, 50% rhodi umon-carbon, 5% 95 sal t
conpl ex thereof wherein r hodi um on-al um na. 35 Ris a
hydr ogen atom or a hydroxyl group 13. A process according to any
precedi ng X is a hydrogen or chlorine atomconpris- claim in which
the said reaction-inert nedium ing contacting with hydrogen a
reaction-inert 1is a solvent conprising acetone, N-nethyl medi um
containing the said tetracycline com formam de, N, N-di nethyl formam de,
N 100 pound and a poi soned noble netal catalyst, the nethyl

acetam de, NN-di net hyl acetam de, 40 poison being such as to lead to an
enhance- N - nethyl - 2 - pyrrolidone, nmethyl 1-nethyl- ment of the
ratio of [err] - 6 - deoxytetracycline 2-pyrrolidone, 4-carboxylate or

t et ramet hyl to [err] - 6 - deoxytetracycline produced. ur ea.

2. A process according to claim1, in which 14. A process according to
claim 13, in 105 the said noble netal catalyst is poisoned with

whi ch the said solvent contains 20 to 80% 45 qui noline-sul fur.

wat er . 3. A process according to claim1l1, in which 15. A process
according to any one of the the said noble netal catalyst is poisoned
with preceding clains, in which an a-6-deoxytetra- carbon nonoxi de,
thiourea, tetranethylthi- cycline is separated from the 6-deoxytetra- 110
ourea, 7,8 - benzoquinoline-sulfur, 1,3-di-n- cyclines produced, by
conventional neans. 50 butyl-2-thiourea, NN- di - tert - butyl - 2-

16. A process according to claim1, substan- t hi ourea, potassium et hyl
xanthate, 1 - phenyl- tially as hereinbefore described with reference

3 - di - (2 - hydroxyethyl) - 2 - thiourea, to any one of the foregoing
Exanpl es. 13 1, 195, 456

13 17. A 6-deoxytetracycline when produced MARKS &
CLERK, by the process of any one of the preceding Chartered
Pat ent Agents, cl ai ns.
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