6 1,91, 448 had dropped to
7. After concentration in vacuo the solution was diluted with water and
slowy acidified with dilute hydrochloric acid, causing the acid to.
crystallize in pure form Wen the product had been filtered off,
washed with water and dried,80.7 g : ~of acid (i.e. 86% of theory)
nmelting at 150 to 153[err] C were obtained. The .acid could 5 10 be
recrystallized fromwater, ethanol, acetone or ethyl acetate.

5 ©_ Méeculsar f@mﬁéENTerSPECIFIC A@I@]\‘é Cal cul ated: -

C =39.64% H=3.56 % . Found C=39.93 % H=3.74% -
c) The @di um sskH hl or§9p‘P%WB‘EFS car bam doacet i ¢ aci dLOY 1448

4.24 o *‘g nedoﬁ@.,fdﬁm%w&.d mn? cmp:eepsrp&mddtﬁﬁ%bvz%dmﬁ 10 M of a
1- mol ar e Re\ | R8) efgie5.0di um “ethyl’ hexoate in acetone, 100 m -
of ethe i A he | lally separated
in the Qor ~ R ‘w caA”::cw f glﬁiiﬁp:ﬁfﬁm‘,ﬂﬁaz smz‘l’he product was
filter e@of N \QARNRTE /, ﬁsé’% T sfwﬁ o Yield
. -4.5 X : Mnec‘,&g& Y9I oscopi ¢ vvat er - sol ubI e powter .

15

15 The sodi um sal t coul uld al'so be obtained by oratin
aqueous Index at pessptapge

C(IF4C2, 4F1, K44, 13302, % %gégﬁz. 5t he
sodium salt could ber%gg%%f, d ggﬁ%gjg %B@:;%oﬁﬁwéa
m xt ur e (,0Rt ai as, gdescri under y evaporat| ng the saponified
neut r al @bﬁﬁ"@ﬁp gﬁs/

‘in-vacuo until dry and.recrystallizing the residue
for purification froma nixtCQMPBETE SBECIFICATION et hanol and et her.

d). The potassium SNgvepD-Thre6-ATPHERYEDIA M SFFOPAIRESLDFolAC d.

The pot assi um salt DerivhiiCedind a1 cééﬁf&gﬁhb‘ii-)ﬁréd’uﬁﬁoﬂy usi ng pot assi um
et hyl. tassium ace white AR hygroscopl C

powder. 25 % aﬁmﬁu@ﬂmlp | ALLR m%ﬂ;‘ﬁ;y ?@ﬁ,@ﬁiﬁmﬁ,{%uﬁﬁg@ af)gﬁ},sﬁg@cet i c acid.

25 ' Q:agbeo zﬁcatsms;mmamehﬁmi wewitchatld edbd rignmsglwibd on of 4. 24
g of chl o%anpmmcvd@lydescnbefimandbsmhb&m“mm@m -acid in 50. m of et ha\rg t he
cuo.

sol ution being;s envanves v ‘:)r Fet 1 D-threo-1-phenylpgeaminocpropan-Le-digl |
The resi due WaSTHhE Ghibpheldl ,zfﬁg' edich ﬁadtcemtdmm@fma Jmoéo on- . ether
(1: 1). 30 .;derable mtéfd:sefodtl:ie @@t;ﬂel% of %1:11’ l;;u 41 OT te ) 1oﬁty of ilkebet adti--
wat er - sol ubl e bieticelane adyinistered o thor p8@lter that 15 to SBB spufgr or intra- ) The
di benzyl af#\ xg %‘?‘%ngﬁ‘ﬂ' ’@l ﬂg"g‘;ﬁ Wh“:h 1b
4.24 g of aci d Odry m of
et hanol and amphenwal :ﬁonﬁéxccinite eammwa\lyzapmzecdhtersbsoo drelpowdas t hen added
With stirging g’?ﬁ Wl(dhgl %Oule aq. bs%?ghl@nspﬁ féheluu zﬁclsmﬂ?t ‘Ftdl 55
crystalli ZI ng tﬁg{gﬁ £ chl frel t
bet ween 153 anﬂd lﬁ[ﬂi&ﬁ WaliaBle @E&ﬂ&ﬁ kbp @ndstﬁls%(g(im mo i n wat er
is 0.56% of the mT(maonmt v:deom@ rn-thﬁo-lt-ﬂhenybbhnndo -propre 13 rtiet dmvaﬂ 06%

g) The dijgenzyf¥ | A_'glﬁémo&gsg &l v;g‘;g Ebm%hagw Xt bafg*gbace
aci d. thelr exc eﬁw’eﬂg‘l&& cg.n aﬁ Qy?d as
described in Cthe ipfesefit iivertidarte pﬂ@ide novel &k dgbnts, evhicle hrda atablk 1rai'tﬁle039 of

wat er was gentmumvr@@cﬁm& sad sv@icbtcwobp vld ®.the fprmfof ag@ous’ preparations,
di-benzyl eishyl dj'ti%'fm?c JmY.\@Jnear eeaiig@egyl st he
cl ear 2-gikhdd ﬁhﬂ-l)&é&‘o {hegeg rymlgryst zed e crys?al
magma was filtered off W th

- @

in which formula the p-position of the phenyl group (R‘) and the amino group of the
amino-propandio] (R?) bear specific substituents which agree ‘with those of chlot-

30. amphenical or which differ from them. Thus, in the above general formula R* repre- 30
sents hydrogen, an NOy—,. CN—, CH,SO,— CH,S—, NH,— or XCONH— group =
or a halogen atom, preferably Cl X being the dichloromethyl, azidomethyl, benzyl,

- phenoxymethyl, phenvl or 1sopropy1 radical; R? represents an XCO group, wherein
X has the above stated meaning, R* preferably being the ClCHCO— or N,,CHzCO—

[Price 4s. 6d.]

2



suction, washed with a little water and dri ed. Yield: - 8.7 ¢
(81% of theory) of the di benzyl ethyl enediam ne salt nelting 45

between 112 and 116[err]C. Water content 2.13% At 28[err]Cits solubility
in water is 45 1.08% ‘Thi's sal't can al'so be prepared-
fromthe free acid and the free base. The di benzyl - et hyl enedi am ne .
salt can also be directly precipitated from saponification m xtures

(cf. under b) from an aqueous sol'ution by addi ng d| ber\kyl ethyl epedi am ne
acetate 50 2 solutions.:. @ . . - 1001448 . e

0 L : L

cor r espéndi ng : ggge dad R® represe“tsdtcatﬁ?'%"é E‘n?%‘l”c’a?’ﬁ’&mdﬂ‘iﬂﬂ’&’ﬁ%
the carboxylic T‘@gal’gﬁ%mtb}’{@lr?d'cg W _were prepared from i
chl or anpheni col "and the esters of |sqt,€yanat ocar boxylic acids - ‘nahed
in the Table. Data relating to _their Ehem cal and phy5|cal opertles are
shown 55 - in Table 5. 0— Xl"‘eog % :

55 wherein R* is a hydrogen atom, an alkyl radlcal containing u’b tQ%JcaMatm, dn- 7.

TABLE 5 ¥ alkyl radical having an’ interposed hetero-atom,CGi. Glghg i i comining iip o

Chl or anpheni cof x:arbongmngssa oAt a@qq*yoqr carbalkoxyalkyl radical or an aryl radical; R° is.an
car bamrrgocar bo 1 atoms s d X1 is a direct C—C bond

the
iC actds or

or’a ) ou g il W] is an in N
lic acid: esters” el dresei pgtlon also includes the S Qof | eral formala T with _
car boxyl i 10 'morgamc ‘or orgahic bases, p: . ysi's Mp. Ahalysis
aci ds Experimepts wigd that ¢ mmphemcal sucanate sohm s _completely Exarrpl e
car boxvlic decompose when are heateg) at 120°C f re&s fﬁx m et

. y solutions or { B of D-tl l-phenyl-z- siﬁ ]
acid ester. oxylates ol oxyhc acids. ofDgerieral forula 1 ozC éir unchefnked g) h)
i) j) 15 From solidtions bﬂlép;ﬂsmis-t{mm ed the reactive agent can bejrepovsyed qpanti- 5
141 40.97 4. 2@Cgvely pughthe novel compounds. are ¢y TiHR: F‘E&dfvshp their fob 50 4. 52
- 40.78  4.03% é%l el tests were perform wﬁ{- ﬁt ©Ten rabbits, werelséd Fordie 50 4. 60
144 nme \IJ atranitisculatly mjected with {xﬁfq' 75 sblﬁﬁlﬁ)bﬁﬂﬁfs&&um 115
132 20 calt. of [chiorady m«;clahyglrmbmmm sq:Ir‘resisondmg 0 75@&/%3)&,9# i

ts al an a ;

-140 . f;;lepcthlecg'scgvﬁthout l::; signs of pmnar:r %dﬁ Lﬁﬂﬁ For the detern 0n42' 20 4.52
| socyanat 0- of blood level, samples of the dnimals’ (Bi d’were takén at the eiid of tHaQikes/dhbwn
[err] - met hyl nemcrRpt 0 anfiBiotic/activity Gds deteriniried by re_f&ence_ tod chlrgitifthenicol
butyrate 25 smndard ik senw@thh Iegﬁ_mihéhert]:st organism St iphyligpgcus aured.# SG 511 23 |
Sodium 142 - | socyanatrM qo- SR -
sal t o ' ;

. . Blood leVeI values (m y/ml)
e ma Th 28 #n

“Mean valie | 13.00 13.00 " 16.00 1700 T 85
(10 tested ammals) ST ;

.___'seatim_ _ . 350 _3'-.5@)";'5_:'1' ;.‘1_'1_5-“____ 258

in vivo.
- . The toxicity of this compound is perceptwely lower than that Qf chloraxhphémcol N ..
30 monosuccmate, as borne out by the followmg Cortiparative data = L 30 :

LD, (subcutaneous in white mice)
sodium salt of chloramphenicol--
carbamidoacetic -acid: 7400 mg/kg
Chloramphenical mofiosucciaté sodium 1850 mg/kg

35 In tests on humans the novel D-threo-1-pheny1-2-armno-propan—1,3-dlol deriva- 35
tives, such as the sodli:m salt of chloramphenicol carbamidoisocaproic acxd, proved
to be perceptibly superior to the known chloramphenicol compounds or its analogues,
such as chloramphenicol monosw:cmate, both i rélatmn to the helght and/or tlie
o duration of the blood level values, 5 o
40 .- Adter ‘oral administration in dnimal tésts the nOVel D-thfeo- -ljheliyl-z-amihh-_ 40
pén-1,3-diol ‘derivatives were found to be féadlily résorbed aiid to have d. distinct
depot eff’ect when compared with dﬂoranipheﬁxcol and its analogues. The-effect that
can be - achieved is illustrated by comparatwn tests whlch gave the résults gollated L
in Tables 2 to 4.



val erate 144

6 Et hyl -DL-[err] - 160 205 41.11 3.91

I socyanat o- - propi onat e 162 206
41.31 4.1 7 Et hyl -L-[err]-iso- 176

166 cyanat o( Phenyl ) - - 49.04 4.11 anor- 2

Sodi um - acetate - 177.-48.77 4.27 phous !

salt 170 ; v D-form 121

123 - 8 Dinmethyl-L- 1,004 117 41.153% 3.86
[err]-isoTyanato: - RSSO 90 556 “Prutarate
152 .. 125 9 Thidst hyl - L- 153 42.36 4.15

oi |y o _ [err]-isocyanat o- - 42 25 4.05

succi nate 1Bldod level values in /! aftdyior Mﬁm ipn pfs®- mg/kg 104 46.16 5.09
oily cyanat o- f chloramphenicol iy pablis "5 1

caproate : 106 EXAMPLE 11: -
a) Methyl -L-chl oranpheni col - car bam d®lded dedphinat @ y/m!) A m xture of

32.3 g (0.1 nol) of .chlora

; e—amd—47-+t g 5
(0.1 nmol) of nthff¥L-isocyaldtoi socd]

bxed £6811 hour in 100

r'dat'e"'%\'ére et

m of 5 M%Mjueacet atg soFor . rgrmw ng:eie pyr igisee-. thg.gel | ow

sol uti on was th(emeeuctaﬁmls)ed Wi t h- .i-_" . d| | ut ed hydr ochl orl C: aC| d, t-he

et hyl acetate-s O Was uld e T “The 1, 091, 448
renmai ni ng oil %ﬁz‘e&l Lied whetd:d ubbe‘c';“m’l‘i h pe '?’gl eum étyﬁer \}Izél d| ng 41.3 ¢
of an am)rphous mat eri-al. which sl-ow y. sof.t ened.:agai-n.over 70[err]C.
By recrystalli zation. from - - o an_et hg acet ate -and - petroi eum et her
mxture 33.5 g of crystallized substT¥e3(68%of = ‘theory) nelting

bet ween 124 and..130] er rgifea WatiSanRtiai aﬁe}:% m&%s this was twice 5
recrystallized- from d| kidéramphbdical kb @eucraaas&r&sﬁél{q&gnd c . .

Mol ecul ar “formila: - [err] 75 mg/kg chloramphetricol in-rabbits - - '_ :
5 Anal ysi$:-_Calculated::- C-46 16% . H= 5.09 %_-.__ e o
Found: - C=46- 62% H=5. 19 %. : Blood mels valu& 3 Y/ml) L

L- chl or anpheni col .car bam do - : -saponi fi cati on
20 g of the estger ##t airied uhder a) Mre di s%él ved |§1h100 rrf-?Aéf 10

-hot ethanol ang . 2b.mk of a msol utfsqp of slgcy um hxgroom de gvgre added to
the hot ' ‘Giatehanimals)

" Scatter T 8.37'” '§L4s"" ) 4..18.'}{'.--. . 4.8

Table 4 illustratively exemplifies the prolongation of blood level values that can
be achieved with two of the chloramphenicol analogye: derivatives that are obtainable’
5 according to the invention. The compounds were tested in the same way as above. [ ]
Thc values given in the Table are mean values obtained when testing 5 rabbits,

Tapie 4. -
: Hours
Compound : -

(parenteral administration) - 17 2" 4 8 24
 Threo-1-p-nitrophenyl-2- 85 90 9.0 6.5 6.0
-dzidodcetylaminopropan=1,3- . . . L oa s 0 e w0
“diol-3-carbamidoaceti¢c acid: : . P Soel i _
Threo-1-p-nitrophenyl-2- 8.5 9.5 85 75 s
azidoacetylaminopropan-1,3- ' '
diol-carbamidoisocaproic acid _

(Comparison) Threo-1-p- ~ 9.5 8.5 8.0 4.5 3.0

nitrophenyl-2-azidoacetyl- -
aminopropan-1,3-diol

#

According to the invention:the novel D—rhito-l-phenyl—?.-ammo—propan—l 3-diol
- derivatives and the salts of the cprrespondmg acids are obtained by reacting a com-
10 poungd of the general formula II - 10



solution. At the end of about 1 hour the pH of the yellow solution that had

nmean- whil e fornmed had dropped to 8.0. This was concentrated and
then diluted with wat er, the resultant cloudiness being renoved by
extraction with ether. Wen the I5 sofutron was acrdiiired an orl

preci pitated which was extracted with ether. After 15 dryi ng,

treating with active carbon-and evaporating, 16.3 g (83% theory) of the
anor phous material which slowmy softened again over- 70[err{ @ By,

recrystallization from - Mp. =g69g@gerr] C Ml egul ar
formula: - -Terr] 20—+  AnalysIs. - Calcurated— *45'1‘8‘7“"*!221—83%'

20 Found: - C=46.10% H=5.26% The acid
forms an crystalline adduct with ethyt!m acetabhe. Mp. 124-127[err]C. '

Mol ecul ar fornula:- [err] . Rl Agakysis: (|: ] cul at ed: - C=45. 48% H=4. 83%
25 Found: - —101/0 ll-z':4|8 %)

25 c) The sodium salt. fn order to prepare the sodi um .
salt the acid was dissolved in water-with one @ equivalent of sodi um

hydr oxi de or sodi-um-car bonate or sodi um bi carbonate and the

sol ution was: e Bt and Rihave “H Aeged §"‘5 {0 @0 ation,
o RN S el -aﬁm%f@m
r econcent sat edtbchaﬁesﬁ@dmglmrsa'ﬁixdocmsyl&fwiﬂ and, if a saltOh raaai it ﬂestr&ile for!n of a
| i ght white povetifringthe kesyltans atjd WJeamn mmm

di benzyl ani ne : method cor g 10 the Jiveio Escrl bed in .

) eers oo blss b ol bl P Beney! oo e

were addegh to tdﬁesp&ﬂ testa@® of daktem{do@rboyyli¢ adids ﬁ@lchllchelnzsjlbenve%sapomﬁed am rie salt

was filtered ofof thyjcpimesponding p'ﬁe S eWSWF#Yg%i therrinefée C§°9f g of 35
tlre €

t he di benzyl a d

165[err] C. Forof js namé’am@ ggdldﬂ.glttlhﬁnoﬁﬁ fhom the m& ad f rom
aqueous. arset onmmdlmﬁsad%)fﬂm niixtivesiofsnanb- and dISuccmatd_ érst t@med in 15

Mol ecul ar  f or i cPreparafiosy of) chipgrmphenicol s It heggptheiz%
H=5. 65% ective sa on of the ester grouping would ‘be - eas1

: 0 1 or_the azidoacetyl ‘radical being: detached. It was therefi surpnsmg when jt
Found: - C»fgﬁuna cod:ﬁé. /ehe gmeral fornfuly lme iriyh ésters\oi lisBdyanad- 08%0
The di benzyl ammxslalmdsmwallysﬁ 1 grd rrfy (pponqdetivati up 20 ;
saponi fic result, Tt ﬁs&ﬁiie& FSRPs § (ﬁ’?gylfl?f ‘ﬁ) ver fers 4 cation. To .
this end the of 1 [ Sink ShiEbtg (3 starting rewtztnhoﬁgéﬂ&m oendigs@t ved and -

preci pi ated wi tnb:hdl hepbzegll‘ngrmmhvenﬁcfntm be ditustyasivelyl éxemplifiedoby thlaéollovﬁ:ﬁg
di benzyl am ne wedtien hemepe easi | y ‘deconposed by dissolving it in alittle
di et hyl - formam de, adding dilute aci q% and extracting with an

organi ¢ solvent,. .. .. -:er cud-lcbewzybnaetm-ycheawa‘muam ne:salt. .
5 g of the sodirumsalt- obtained é;,s Nﬁ@g@ i-bed-under-¢) were dissolved in 25
m 50 “ of water and 50 m of ethano ‘as, vveII as a solutlon of 2 g of
di benzyl et hyl ene di ami ne d| acet at in 25" m of “water adged.

The precigitating cryst Naoh  di ami ne salt was
filtered off with suctlgdﬁ'!’@_ L eo%é‘%"gﬁdc&?led 5.5 g, rreltlng
bet ween 195 and 199[err]C, wvere 'bt'ﬁﬂ‘-‘??é‘az For anal'ysi's thi's was

recrystallized from = .. . .ethanol.. §98- 201 [err]C
i 0 N—-< }-cn cu—cu -ocouncu-—cooraa D
L l 2
. OH 'NHCOCHC1

Preferred starung reactants of general formula II beSIdes chloramphemcol for
performing the method according to the invention are [D(—)-thmo«l-p-mtrophenyl-z-
amdoacetylamldopropan-l 3-d101] _ _
OH H

1 f .
0oN C—C—CHy0H
: Ot
: : H NHCOCH2N3 L
30 and a 4'-methylsulphony1 analogue of chloramphemool havmg the formula o 30

) OH H
- tl:-e—cl:—cuzou
g NHOOCHCI -




1, 091, 448 9 Mol ecul ar fornmul a:

- [err] Anal ysis:- Calculated: C=52.04% H=5.54%

Found: - C=51.40% H=5.66% Solubility in water: - 0.01% 5

In the same way as the dibenzyl am ne salt the di benzyl ethyl enediam ne salt
ean 5. al so be used for isolation and purification. ) The
cal ciumsalt. _ In order to produce the calciumsalt thegid
was di ssol ved i n*aqueous al cohol : and one equi val ent of cal cium

acet at'e was addeds By evaporating imns&8o a white 10 powder whs

obt ai ned 'FG"Vm_.l.fcq” agerone vwas aaded. AT er T1TTering off di ssol ved
( LCIY QS ¢ lo th L adtard! .
10 0L A i o T Bpd eciling o B ool ghot Rl B W e
wat ek=50l ubl e i buslicdcetate, isobutyl ateded; idieganDeirabpdrofuthn, il o ef Jonwas

O.bt ai ned. amide, acetone, methylisobutylketone, benzene, toluene and pthe:lggmbﬁgvggg.- - ) a)
D-chlora heni&?lﬁmpm&ﬁfb Btectiany. pages, syeh as wriethylamine and dimpthylo 15 16 3" g
of - chl or anpheni” C Gonjehterly iéh i9perfortidd 40 fooRYtehptidiRe. 18 s @ses i3 of

met hyl - D- i soc yadnntaghotssa6 bep thadeetiommixti®0 M of et hyl acetate was refluxed for

1 hour _arithe tsppopifiesti the crgultant gsters & Frespondigg \acidg @ Peasul tant oi |

v g r oy s 1 P LR e A AR R

evaporating i rupimie, 3 go [ re - obt al ned. Arter having

been di ssol ved i rIInEI(F)nag:er Momthmﬂggmlemmﬁmtaby {dﬁldgiewz@rﬂi

addi tion of 23mewl salfs, foringranes 2 505 ' gﬁxiﬂa@.ﬁ vidi¥ibeen al | oved
15 tions, cap, b X

fovstand 820" St S LR A B Bl

di luted w th Wainghe, isk ipermii fliad Galts to be prepaeddOwlEi¢h] owisg ke Y @sk by shaki ng

it out with etsdolbility Tinoater cak ternsediab pfoducrs thw have @plepay et in the same wiy om t he

aqueous phas eeﬁy@ew‘;’p’ fstgeseof pjRspmeRbemical arbamidooprbenky asidt 4od ShesriRopfioget her,, The

et her eal $has ™R8, it 4R Gove: TR pinhilh-Rfkd H6paf R5RRN aeivEVBDBAt d “Unt i |

dry. 15.9.9 of feréa comgound% a¥d Sbksied B¢l reddtingl conphilidd ¢Flibe ghdraifamaa IFwRAND| e

crést allized odstemsibofis abexglizusidst Hhe gekal forgila IV: — melting between 78

and 80[err]C. Mol ecul ar, f QUL 3 errl - Anal ysis: -

Cal cul ated: - C=45.01% - H=4. 83%% e cook”! Found: - C=44.34%

H=4.97% 30 - b) The bibenzyl-amne salt. -

30 . - ~This was prepared byl the nmethod described it anple 11 d).

The salt nel Itlecl _ ' bet-ween 189C9;1nd 191[err] C. For anaws_the pr oduct

was recr yat al | et R Q87%R nivk ¥eUbsve Hecified meanings a0 i atifyPEro@ Matlay and 2pat er

and dried for {z}yth0uafrl:ionatomilo[err]C?He gsI\/bI ecul ar formjl'g:eg- [err] 35

Anal ysis: - Cal clRagticele. examplesog, fpaetion compopegsof this general formula are alkyl

35 e T e e L P el ubi iy i1
. Cid, 4 es a- : (s s al . =150/ 18OV .

water: - 0300480/§cid, alkyl eterh ©f —sogamtmgf picliChd :ﬁfé lof aﬁﬁomwphénﬂy mamnizge)

acetic acid, dialkyl esters of e-isocyanatogiutaric acid, dialkyl esters of e-isocyanato-
succinic acid and alkyl esters of e-isocyanatocaproic acid. o ' :

' o BxAMPLE 1:—
a) Ethyl-chloramphenicol carbamidoacetate.
35 323 g (1 mole) of chloramphenicol were suspended in 100 ml of ethyl acetate. 35
160 ml. of pyridine and 129 g {1 mol) of ethyl-isocyanatoacetate were added. By
N allowing the mixture to stand at room temperature with occasional shaking, solution
A o was completed after a short time. At the end of 3 hours the reaction product began
: to crystallize in the form of white needles: At the end of another 40 hours the crystal
40 magma was filtered off with suction at room temperature, washed with ether and 40
dried. 325 g of colourless crystals melting at 138 to 140° C were obtained. A further
quantity of 53.3 g crystallized from the mother liquor after extraction of the pyridine
with dilute hydrochloric acid and concentration of the ethyl acetate solution. The total

yield was 83.69 of theory.
45 Molecular formula: — C, H,;,0,N,;Cl; _ ' 45
Analysis: — Calculated: — C=42499% H=4.23%: :
Found:—  C=42.69% H=439%%

The ester could be rec;ystaliized'from_etlnanol, ethyl acetate or acetone.

N

x b) Chloramphenicol carbamido acetic acid.

50 For saponification 100 g of the ester obtained according to a) were suspended 50
' " in 30 ml of ethanol. In the course of one hour 115 ml of a 2N solution of sodium
hydroxide were added dropwise at room temperature, with stirring. The ester then
- dissolved. After the solution had been kept standing at room temperature the pH



c) The di benzyl ethyl enediam ne salt. 40 This salt was prepared in
a manner anal ogous to that described in Exanple 11 [err]). 40 For
an analysis is was recrystallized from aqueous ethanol and dried for 2

hour s at 110[err]C. Mp.= 183-185[err]C Mol ecul ar
formula:- [err] Anal ysis:- Calculated:- C=52.04% H=5.54% 45
Found: - C =51. 97% H=5.62% _ \b 45
Solubility in water: 0.07% : _
EXAMPLE 13:-6 - a) D, L-chlor arrphm,ﬁa)l car bam doi socapr.m c acid.

T s ConpouT Ya AL B e BT AL TS ﬁafe ﬁggeeﬁa)“ the

| So- [err] =

I socyanat oi soc omha: tha‘ u&mad been ﬁlteredaim, tHoWdtei ai@ neaasongor phousm,an
b) The di tgen Zylb gﬁlq—]@e gl/%cff theory) melting at 150 tphl|5§° §a{e{e owaxgeqaf{‘b@mde(@ulﬁy

preci pi tati ng Pt VM Fom v andharine o SRy et g "It can’then

be further pur Moleaﬂhranﬂa = dgfNo,c83[err] C. For an analysis the salt was
55 . repr ecﬁpﬂ!sat-eccaﬂmbwda—-rﬁ#iww dE=dbamet hyl for mani de and wat er .

55 10 =3993% H=3.7M% .~ . 1.091, 448

Mol ecul ar *f or me'j Fhe sodxuxﬁﬁﬁtro}chlora henic l%ﬂgirﬁ{&‘h' gal CU| at ed: - -C=56. 72%
H=5. 65% 10 4.24 g of the acidroBid 6%. as dgscanFﬁ@) %égﬁ@?ssollfa@i 20190 of 2 1-molar Solygbi l'i ty

in water: - O 8do® of sodiunf ethyl] hexgate ﬂzlacaﬁte! ﬂQO fot o6 ethernbedhgnmlédyl'muer mam de) .

5 N Hytalts e okt &Zﬂ? C@ﬁ?mc acid as
describedi n a)r "E:ifﬁf —yrgl?@s%éiﬁ eﬁo&é@ﬂ‘?ﬁéﬁﬁrb [@i %:wdct

EXAMPLE 115 - - Mp. 120—130°C. ...

Thr eo- 1- p- di chléogr%c%@msﬂbfm@m}spbﬁnwmlhyrwe@tmxaﬂwedwppqumﬂthe di oI
3- car bam do- ac rd s

A suspension Q.ixn&e :éefhpd‘sd (o) m&fﬁiﬁfé’ﬁ'&m e ”ﬂﬂgﬁﬁ oacet ami do-
pr opane- 1203- di @ va(:tpr@phdmdndisacnﬂaﬂﬁzingh&jresme Ubr! urzmaﬁ@nﬁronﬁpeﬁ:ttﬁrb oAt i opgNo.
2,568, 571) ethancl apdyetheyy i of: et hyI acet ate vvas refluxed. with 1.29 g of

et hyl i socyanat g‘foﬂ r| di ne. G adual '
di ssol ution quﬁgﬁﬂﬁg‘ggf %ﬁ'ﬁéﬁ %‘m, QditeSoralshifn i m xture
1tmh-ihygr(ts

was cool ed andh eﬂterqnlpetmureadmte hi togic potdet i on becane "¢l oudy.

15 -2 Rubbi Ry caleiem eslsof ¢ @%‘?ﬁ igeidy stalllze Af t @8
filtration mam%o i e w@ M%p SIS o (s6% o

theory) of. est gen Wegopatadlth PiciRCUhe fesidue ik recrystallized f igtu® of haﬁol\&ﬁ@
recrystal I i zedeﬁlqrﬂnlbt hanol Need es nelting at 196 to 198[err] C were
obt ai ned. 1650&?)‘9!5&?1 “*hE (fstﬁ r?ﬁl‘hé"‘y)—* a Wf["ér?’ﬂ‘“‘“‘{%hh’et‘mdar %llé%tm - B383.22

I

20

y‘} The d1benzylamme salt of chloramphemcol carham1doacenc ac1d .
4.24.g of acid (obtained according to-5). were dissolved in.30 ml of ethanol and
2 ml of dibenzylamine were added. Water was then added with stirring. until the
35 solution became cloudy. The rapidly crystallizing salt was filtered off and dried. It 35
melts between 153 and 156°C and at room temperature its solublhty in water is 0. 56%
The water content of the solid substance is 0.06%,. . o . _

F9) The d1benzylethy1ened1amme salt of chloramphemcol carbanndoacetlc ac1d
A solution of 9 g of ‘the 'sodium salt. (obtained as described in ¢) in a mlxture

40 of 30 ml of ethanol and 30 m] of water was gently warmed and a solution of 3.6 g of 40
dibenzylethylenediamine (diacetate, in 20.ml of water was added. When the clear
solution was cooled it rapidly crystailized. The crystal magma was ﬁltered off thh

suction, washed with a little water and.dried.

. Yield:— 8.7 g (81% of theory) of the dlbenzylethylenedlamme salt meltmg

45 Ilaeésweeny 112 and 116°C, Water content 2.13%,. At 28°C its solubllnty in water is 45
This salt can also be prepared from the free acid and the free base, The dlbenzyl-
ethylenediamine salt can also be dn'ectly precipitated from saponification mixtures
(cf. under 3) from an aqueous sohmon by adding dibenzylethylenediamine acetate

50 solutions, 50
In a manner analogous to that described in Example I the correspondmg esters
of chloramphenicolcarbamidocarboxylic acids or the carboxylic. acids and their salts-
were prepared from chloramphenicol and the esters of 1socyanatocarboxyhc ‘acids
named in the Table. Data relating to their chemical and physical properues are shown

55 in Table 5. 55



Anal ysis:- Calcul ated: - C=40.56% H=3.97% C1=26.60%

Found: - C=40.29% H=4.05% d =25.95% [err] value (thin | ayer
chromat ography): -0.79 [ Adsorbent: - Silica gel [err]

Sol yert——_ But anol, saturated with 3% ammoni aj

25 For saponification 2 g of the ester were dissolved in 10

of ethanol” and 2 ni; of a 2N-solution of sodi um hydroxi de added.
After this solutiom had been allowed to stand at roomtenperature
for 24 hours it was,diluted with wau@elsed then shaken out 7 three
times with Wabetdte TO Tenpve unsapontTied Tesi dues. Arter

acidifi cation 30" -+ - of the aqueous sg kon the acid was extracted with
ethyl acetate. The et hyl acetate 30 SO tlon was then dried and .

evapor at Ed 1. 2—g o F—ah—ot++ ¥ aret+t—bet || UIJL atret—wiTci IySt a| lized
frm ethyl acetate with 1-nol of P °"’mly§ :ﬁé_
recrystalllzedtvmcefromallttllﬁag aem@'ﬂm ar
formula:- Terr] Molecular wei ght-—=-593-2% 35———Anral ysw&bexylﬁal cul at ed: -
C=40.49% . H=4.25% Igip Analysxs Nép Analysis .~ 3aids

Found: - C=40.,.64% atu op| a

chr omat ogr aphy) : @No% a?;%%? [Ad grg‘{gnt )/ Sg]f(g: ﬁg‘lf %sggr] °¢,

Sol vent: - But an-eJ-——sa-t—u-F&t—eel—w -3 06-arreri-a] For—pt oduci ng
the sodium salt a®sol utidn of t heChaci @ i ndet hf/)l abet e vva@ shéken: 40
out with a solutt on alg:ﬁl 4.ng the calculated anount of .sodi umbi carbonate.
The ‘'sodi um__ ,ga@. obt almed in the figr moal a.28hi tsediwat er - sol ubl e
powder by evaporatl ngy-mbtbylmercapto- ~SOM2R0) drf2 — 40.78 4.03 salt

EXANMPLE 15: - 45 .. butyrate 172.5 42.50 4.60 144 .

Threo-| - p-ni trophegnylmgthﬁ;mgoacetyl am dopropan- 1, 3- d| ol - 3- car’bani do- acetl C
45 a-isocyanato- 115 aC| d asad its et hyI ester

A m.xture of 10 g of Pmfthyl-mercapto- — .- :
)-threo:|-p- ni t r ophen§AE®e a7i doad® yI ani noprdﬁ%n 1, 3 d| oI 4.3 g
of ethyl-isocyanatpacgtdyin-and 6.145 MaSa00fa g2yri dine were refluxed in 60 ni
of = ethyl acetisdcgmdter 1 howr. The reswlly ant clear Swliwtion was
evaporated in vacuo WYWPW 146ir 42- Bn:%he oily resi duestubbed with

et her, causing crystali¥Zation. After filtration, 50 ° - drying and
recr ystal liszation & r opedljilDat-g et hanol ¢il1.8 g (82%,11 of - thsedigﬁ ®42 ester-
melting at 111 to 113{S®van§t€1svere obt ai ned. Mol ecusaltr  fornul a: -
[err] Mol ecul ar V\BI ghYal“at%24 39 Anal ysi s: - Cal cul at ed:. Mc—y5. 28%
H=4. 75% 55 o Fgmﬁcb 160 C—4520§5‘%)u Bt 70% ‘

55 [Adsortnt isocyabiitb- ca gel_[err] '~ — _ Solvent: - Butarol,
saturated wi'th 3% armempiedate 2067 41.31 Hgy saponlfl cation the
ester was dissolved i ]{1 00| aﬁ6eqU| val ent amount of a 2N & ution of
sodi um hydr oxi de was hap,;j the_sed of QN akbawed t o Stsgdigh at — oom

tenperature for 14 hoauetste The yeI17mw483m UL 270 rphova s then di | edted 190 t h wat er,
extract ed . Deform” _121 . -

8  Dimethyl-L- 151 : 117 41.15 3.86
o-isocyanato- - —_ 40 90 3.86
glutarate 152 _ 125

9  Dimethyl-L- 153 42.36 4.15 oily
a-isocyanato- — 42.25 4.05

. succinate 154 . _
10 - Methyle-iso- 104 46.16 5.09 oily
_Cyamato- . ' = 46.63 5.12 '
caproate - 106
- EXAMPLE 11:—

- . a) Methyl-L—chloramphemcol—carbamdo-1socaproate .
e A mixture of 32.3 g (0.1 mol) of chloramphenicol, 16 ml of pynd:ne and'17.1 g
5 5 (0.1 ‘mol) of methyl-L-isocyanatoisocaproate ‘were refluxed for 1 hour in 100 ml of ‘5
ethyl acetate. For removing the pyridine the yellow solution was then extracted with
diluted -hydrochloric acid, the ethy] acetate solution was dried and evaporated “The



with ethyl acetate to renove unsaponified residues and the aqueous sol ution
acidified 5 with dilute hydrochloric acid. The acid which
separated in an oily formwas extracted 5 wi th ethyl acetate,
the ethyl acetate solution being dried an decolourizZed win cnarcoar. —
The ethyl acetate solution was then extracted in portions wth a sol utlon

of sodi um bi car.bonate until the pH was 7. The ( sul t ant

sol ution was evaporated in vacuo until L dry. By adding acetone
to the regrdue, filtering off und| §’ I4¥§d corrp-onents rg-. . 10
evaporabfﬁ-g—i—ﬁf\rae-ere—aﬁd*—d-r— < ' S bt ai ned
inthe form mnaml.{les ﬁatglﬁlf::ﬁd:ﬂ;fgwl Mrethe 3ra|9 nproved this
to be hom)ge ctte an leume rxin;rm?g% % yée?g%tan.eﬁggk ograph\\g; .
0.13 theory)xﬁl 24and '3(0 (p@er an analysis this was twie®| vent : ™

But anol 5 sat e m&%mmm]:l%—ﬁi‘&

EXAMPLE 16. '

Threo | - p- nlmwé%%@gt”ﬂqgékpﬁ%arﬁﬂ%%@pan 1, 3-di oI 3 car bam 050| socapro

Found - O=4662% H=5.19% acid and |ts met hyl ester.
A m xture of 5. :

t hr eo- | - p- ni &k h°'2°° goc

of the Het hyjgs héfol o FE e R g ?&t&tﬁ“‘?‘ﬁ% B0 oy e v

20 refl umﬁto . Qi the &0 WoF aboByI @t Rl i e saaahlmmmmmcuo t he ester

was obt ai nedwhlzoffrmed had - dropped tonst)h@hlfi mﬂm@?‘?;;on wth eﬂm taI lizing oil
S X 4

\é\gl (r:ﬂh o S dl W?%'%a?%%sdweq TE g%ng was xtracte w1th eth TO th' s end.

wer e added amﬁb Hoe zﬂatetiauwmmlyadoh@me ih@vest?ﬂ‘f(g Batrecrystdmatmmm at ure for 5

hours. It. Mp.=8-—8°C. was then diluted with water and extracted three

tinmes Wth epiiili.86 xﬂ&eﬁl_{lb‘il?ﬁ,to 25 - rem)velrrpurltles

25 20 Analysis: — fAlcalte (;:__a4514 af =45 agueous solution with dplute
hydrochl ori ¢ aci d arfumelx++ acc._4610°/:, H= 526%| on wi th -ether an et hereal
solution of the_acid was obtained S

salt was preci precaeiddomy 2 Ff@“”attfala‘t‘{“ ?‘fftatfif g'i %g_é%f,am ne. After
filtering W Milecular formula: —Clsﬁuomsgﬂcmhl ng-with ether and drying, 7.5 g of
t he di benzyl| Amlysie: -s dlatculowed:e-Cbid8ledH=4831 = which nelted at 158 to
160[ er r3C af t er havifitgdpeen ¢=é¢-10%4 aHF4884 from et hanol . 30 25

Mol ecul ar f or  sodinn Safi) Mol ecul ar wei ght: - 649: 72 % Anal ysi s

- Cal cul at ed - Gmo§idel Q0/ptdpdie @ %odium salt the acid was dissolved in wateanhdme C= 58. 90%
H=6. 13% valent of padfupm] hW@kldeo gofliim chrhgnate M@mkl@gbom the (. 25 35

[ Adsor b ﬁnt etone was added for purification, th ssolved

d nd’ filtrate reconcentrated. The salt was
b5 E e BT St T
The di benzyl am ne sal t vvas deconposed by shaking a suspensi on in

hydr ochl or i cd) The dibenzylamine giltf ut e et hanol and extracting with an organic

Sol vent . The%ng?ﬁn?ﬁé?? ?ﬁ S Jedt ) Yﬁf:;’if!:;é}aﬁ?tfééﬁ?@ phase in the

form of 44 lte X R G ch&ﬁ “)ys agsodi um
bi car bonat e thadlitewgamina tsaln gert vbta @bicts nelodd L Heiveen. 160 and 165°C. For .
40 analysing the salt it was recrystalh from aqueous acetone agtydgigrbifer 21 hpurs at :
Thr eo- | - p- ni 19 ‘Bhenyl 2- phenyl acet am do- propan- 1, 3-di ol - 3- car bam doaceti c-
acid and itspgichyd fRElS I~ CoH,,N,0,Cl, a) Ethyl ester 45 A
m xt ur eqpof 6Aﬁal;gls(—9 mulated C=56.72% MH=565% 40 :
D-t hreo-| - p-ni trophé’rvg) éifry-'r%ét I8 %r opan- . 45 1, 3-di ol
[ produced frﬁﬂt‘@"(ﬂr"@ I°?§ ni t rophenyl - 2- am no- propan- 1, 3-di ol and phen- ~

acetyl chlori derhehsehsyBmide Bate chd QbEBer dséfuly ehplogtl fidr viorking. @[sﬂfomhca( c= 1 in
et hanoI , 4 @omthixtures accordmg to b) extdifyrd puaMtat'Eq thig emi th b'ladd yexteanted 2. 4 et hyl.

jthe rwaél thel hdé B
'eii‘éﬁf‘atuﬁﬁci{mm i et B L o
y3t al

ether. After recr |zat|on from et anol/vvater 4 g (70%of theory) of
the 50 ¢ Thedlbenzmtstlukne(qumesalGZ[err -133[err] C) was _obtained. For

i t gescribed under ¢) were dissolved in 25 ml
exanpl e t hi's o %e ﬂe&ﬁg? #Pelsql Zﬁgwe as a soluuon of 2 g of dlbenzylethylene diamine 50
. diacetate in*25" ml of water added. The precipitating crystallized dibenzyl ethylene-
diamine salt wds filtered off with suction, washed .with water and dried. 5.5 g, melting
between 195 and 199°C, were obtained. For analysls this was recrystallized from
ethanol, M.p. = 198—201°C. .



nore from et hanol /water. Mp. 134[err]C Mol ecul ar formul a: -

[err] Anal ysis:- Cal cul ated: -C=57.51% H=5.48% 55

Found: - C=57.59% H:5. 65%

55 [err] '+ 18.7[err] (=1, in ethanol) b) Sodi um
salt The ester was saponified in aqueous al coholic sol ution
wi th 2N-sodi um hydr.oxi de. 12

1,091, 448 . Thes usual worki-ng-up gave an oily acid, which was
converted in knowa mamrner to the sodiumsalt. A whi te powder

chr omat ographi_cal lv pure was obtained. -~ ~LO9LM§ orr]_value (thin-layer

chr omat ogr aphy) Mol Qlar formula: __Cjzﬁdéml@@nt - silica gel [err] 5 -
Sol vent : \,Butanol ﬁmalywa-té:dcxnatddh—a%a /Q\IaFJe?S”O : C

EXANPLE 18[_6”1 = $hiubiiy 1] Bt _(BC01/§ 40 i

Thr eo-1 - p- ni t5 ophenyin 2repif 08 GRt MTARmRE %&He&beﬁzyﬂjhtﬁ}lengmﬁﬁﬁebﬁmo acstlc
acid and its et hylalsebtwed forli@lation and purificagio2 - g of
D-threo-1-p-nitrop ’geirﬁ{ca&‘ﬁph noxyacet am do- propan-1, 3-di ol [obt ained 10

by acylating D-thr ol prREALRY baldin? BB RELR
phenoxyacet yl and ondC hiuﬁﬁ?édé &f kdlcha® %ﬁﬂ%&@%&ﬂ@nﬁxﬁéﬁ%&%ﬁgﬁe} lgo 13:6 odi um

carbonate, hddi ng Ry pde/wes ebtai@A to which acetone\®@ [added.] Aftef Gltering aff [thenmdissblv@m 10

substan h ) d
et hanol / wat er) ) e, *5%‘69;&%1;%‘}6? epsoprsripitated pidh ptperq & white Wﬁﬁeﬁ? g powder

Cal cul at ed: -

15 : ' - Found - C—S&ixaﬁﬂﬁn 12H=531% D [err]

48. 1[ err] (04; { -y ;télcarbaalcﬁmm«%weaqdrth 4‘?‘ m 8etlh Iacet asifﬁ 4 mlzs
pyri di ne, m e 8cph clloramphe H@%‘E‘ P Y BoPY 16, r
reflux. for 30 houreth US"?(’ AR R L r°ae vl % . fﬁﬁviﬁlgﬁa&éﬁgﬁﬂdg?ne 0i |

was obt ai ned, whi odigemaswnth ﬁéﬁl@lemdth&oAfter agaun e\%ﬁoriﬂng&ﬁ Ry 21.83hi saperi fi ed by
adni xture with 100¥$aw%fAf@Nh@GdlbmmW d@eml op gthanol it was sapgnified bgiteendi n

for an hour Seo Ll o M W&gwmig‘ﬁmfﬁ e L

with ethyl acet at eclgaliEess [R0RE bl TAKEE It Bl ﬁ F T EH ot 6 GOHSRR Was Pﬁaﬁ with
di l ut e hydro- from the rahu;eouscphaemdh dihité Bydreehlbricacidi andr extiabtedwighh Bryer, Eleet at e,

dryi ng and evapor &HE; With active carbon ap d \weidl d&bﬁa? and
was crystall |2§ed flﬁéﬁgﬁﬁ%‘% dN%ﬁammelWaE Fgfﬁ‘;’m “2%““3 cthaftly eculhr

formula: - [err]

25 . Anal yeroleculéiaﬂommlaa{—%@ Hzémiﬁﬂ 69% H=4., 73% .
- St ed:—
Found: C=53. 52t ‘I‘Ezlcg‘“ﬂﬂ | gﬁ}z E 497{’»,4 19[err] (c 1 in ethanol).

EXAMPLE 19:- 30 o
Threo-1| -p-ni tgaophwyyjmgmggﬂgﬁﬁgsﬁe propan[err]l 3-diol - 3 car bani do [err]3dpl u

taric 30 This was piepared by the method descnbedan iEglangpiedlli )sThH saletnfeirdd est er .
a) Dinmethyl ester between 189 and 191° ctsrva talhzed from a mixture of
D t hreo- 1- p- ni t r op HEAYT fo5mamids 2ag; ‘bﬁf %“d‘ [ produced from

Dthreo 1- p- ni-t r opMG&Mlar f3rmiilil: LOCHHQNANELL 3 d| ol and benzyI chl-oride
35 Analysis: — Calculated: — C=56.72% H=5.65Y, . _ . o 35
Found:—  C=56.75% H=5.81% e L :
Solubility in water: — 0.048%,
[e]p2® =i+ 21.7° (c=5, in dimethyl formamide)

e c) The dibenzyl ethylenedlanune salt, S
40 This salt' was-prepared in a manner analogous to that described in Example 11 e). 40
For an analysis is was recrystallized from aqueous ethanol and dried for 2 hours at
110°C. M.p. = 183—185°C.

Molecular formula:— CﬁzHM,OuN cl, -
Analys1s — Calculated — C=52. 04% H 5 54% .

45 . Found:— -~ ‘C= 5197% H 5.62%, : _ S 45
Solub1hty in water —4007% . _ o o

s © 0 EXAMPLE 13:— T el
a) D L—chloramphemcolcarbaxmdmsocaprmc acid, '
This compound was obtained by the method-according to Example 12 a), the iso- -

) 50 ‘ cyanatocarboxylic ester employed bemg the methyl—DL—u-xsocyanatmsocaptoate The 50
acid thus obtained was amorphous. - Cu _ _
: b) The dibenzylamine salt.

This salt was prepared by prec1p1tatmg it from ethereal solunons of the acid.
It can then be further purified. M.p.=160 to 183°C. For an-analysis the salt was
55 reprecipitated from a mixture of dimethyl formarmide and water. 55



35 in acetone/water in the presence of sodium carbonate, and having a

Mp. =172[err]C 35 [err] = 121.5[err] (c =1, in ethanol).

Mol ecul ar fornula: - [err] Anal ysis:- Calculated:- C =60.75% H=
—510% Foumd—= C=60 479 —+H=5"189%46

with 40 mMs ethyl acetate, 4 ml pyridine, and 4 g dinethyl

L-d-i socyanato-glutarate was .40 heated to boilin nder reflux for

30 mnutes. It was then evaporated to dryness and tcﬁe resi due

crystallized fromethanol/water. 4.7 g of the ester, I\/lp 1@,1 163[err]C,

were ¢ 10 _obtai ned. Far analydi08L#H48 was twice. recrystal lized from
et hanol . - LCc Mol ecul ar fornula: - [err] 45
Anal ysi s: AW O Biea T bl gese% S >

Found: —Fou ik 56337, <H:5591(3Q% H=5 37% [err]

45

56.5[grr] I;gh,tm grrrgl% r - 'b) ~Sodi umi’'salt |

By sa onrf 'f’ﬁga J§ ér'® %‘]g’ﬁ[‘ f'um hydroxide. there.is procguced the 50
correspon d&) rrgxessediw RS AMtdined Vo the Ic&bﬁhﬂo&bd&ﬂdtc aid as @BkiRd i a

chr omat ogr aphmedted begween ii4® and368°C. powder ' [err]-val ue (thin

| ayer chromat ography): 0. 68 Adsorbent: “silica gel [err] r

Sol vent: - gl aﬁﬁre%h ﬁ&ﬁll&&ﬁ&h&m oroadéﬁ&rﬁ&opmp@gl,s-&ﬁ 20} 55 [err] =
- 39. 9[uerr] (C = N \3eddinide-acetic: aadandlts ethyl ester. : = - 10

55 - suspensnon of 4.04 g of: l-p-dlchloroacetamdop 1do.

Thr eo-1 - p- ﬁ?%%‘@%ﬂyip dwsolumn Lt thﬁl% %ﬁm% %f%ﬁpo acetic

acid and i &$ minutes the A mxture
of 6.13. ¢ miﬁ:rdwaoe S?gmre E- addbdammarﬂxdml 10 becamel pﬁudsﬁ ol - 1560

18Q (30 t s
(Exarple LEhsonit i gl o, P o era i T o
i socyana vgé'@ rystalhzedf a ol
13 of“to “bor

eedles melu at 196 o '198° C equ; 091, 448
obtained; “‘heate I ng under. reflux for .30 m nutes.

After evacuation.in vacuo an oi duced Whl ch solidified

i el% 6. ot s talliza-- 20
(1% o AR VR ﬁ?‘gzﬁﬁ_ o i‘%jy;?] o

Mol ecul ar R@hlﬁtl(tﬁnh eeﬂrn}matography) —0.79 Anal ysr S: - Cal cul ated: -

C=56. 63% ilica gel (GFz,,); . - o ] 5
Found- %‘aml’l—ﬁ%'a%“}“‘mﬁm"m] SR [err] ="+ 46%[err] (c=
1, in et han0| ﬁor sapomﬁcauon 2 g of the ester were digovePAli 10"R1SoA kdhano! and 2 ml a

. .White, crosfai 2Nrschmibi cfedodiym fhytirexide Guddibd.r After, this solution had bdef allowed &t r ] - val ue (thin
| ayer chro @ty rosm perature(for724 hours it was dﬂut;lc}i eVélth wgter axxlf then shaken out. 10
ree remove’ unsapo! residues. After n —
[ Adso‘_{ob ent gaiut&ﬂuéir.&%i ﬂj:%ﬁlﬁ) extracted v[:'x ethyl acetate. The Sﬁgﬂ& - ?& aci al
acetiC aci Iutl drid@lagf e\mpoézled, @ oily acid being obtained which e

46.5[ err] ¢rpstallizad friom evbeit &getpte with 1 mol of ethyl acetate, For analys1s th:s was
recrystallized twice from: ahttle ethyl acetate o :

err] +

Molecular formula:-— QJL-,N,O,CL.C H 02 Molecular welght — 593.27
35 Analysis: — Calculated:— C=4049%, H=425% - 35
pro Found : — C=40.64%, H 4.30%, o
R¢-value (thin layer chromatography):— 0.22
[Adsorbent: — Silica gel (GFy;,): —
Solvent : — Butanol, saturated with 39/, ammonia]

40 For producing the sodium salt a solution of the acid in ethyl acetate was shaken 40
out with a solution contammg the calculated amount of sodium bicarbonate, The sodium Ca
salt was obtained in the form of a white water-soluble powder by evapm'aung the_'

solution.
EXAMPLE 15:—
45 Threo-1 -p-mtrophenyl-z-azndoacetylamdopropan-1,3-dlol-3-carbanudo-acet1c 45
acid -and its ethyl ester. .
A mixture of 10 g of D-(— )-threo-1-p-mtrophe:wl-z-azndoacetylammopropan-1,3-
diol, 4.3 g of ethyl-isocyanatoacetate and 6.7 mls of pyridine were refluxed in 60 ml of
' ethyl acetate for 1 hour. The resultant clear solution was evaporated in vacuo until -
50 dry and the oily residue rubbed with ether, causing crystallization. After filtration, 50 R
S drying and recrystallization from dilute ethanol 11 8 g (82% of theory) of ester, .
meltmg at.111 to 113°C were obtamed - _ -

Molecular formula CIGH,‘,N 0 Molecular welght --424 39 - L )

Analysts — Calculated; — C=45. 28% H=4.75%, e : .
55 .. Found:=~  C=45.15% H= 470% _ : L 55

[Adsorbent — Silica gel (GF2;,); - - L

Solvent : — Butanol, saturated with 3%, ammoma] P o - T



EXAMPLE 21: - 15
Threo-1 - p-ni trophenyl - 2-1 sobut yram do- propan- 1, 3-di ol - 3- car bam doacetic

15 acid and its ethyl
ester. a) Ethyl ester. A

m xture of, 2 g D-t hreo | - p- ni trophenyl - 2-i sobut yram do- propan- 1, 3-di ol

[ pre- pared from S 20
D-threo-1-p-nit nophenyl 2-am no-propan-1, 3-di ol and isobutyryl chloride
20 i ethyl acetate/water in the ce of sodium carbonate. p. =
138[ er I‘] C 20 wa Mol ecular formula: I‘lglL:
Anal ysi.s: ¢ Cal Cgrliag}cgudaplggﬁhﬁ& tﬂaﬁét?d;wad-gid%oegdeaﬂ;gnthithall\ol, an equivalent am;unt of a'

Found: - s C=552N-pojytion pf-g wag s°‘m°“ }08&3!1 3“2013err] (c=
1’ in ethanol ) ] &t ﬁ&&fuﬁ%%%ﬁgﬂd CS " Tl [mﬁ

25 0.2 g 12 Eyﬂﬁ&lﬂdﬂﬁfaﬁ@,cﬁfe&&@w sepiPardd 3 Mggxﬁuaé@ refl ux

for 40 m nut es unhiethﬂEOetate, the ethyl acetate solution bemgemaqdcan decelourizal wirhyohgesl' and t he

resi due was recE thy %’ tracied rti g lution of sodium
fia tant. soutlon was evaporated in

the ester was pﬁﬁad'ﬂyeﬁda idue, filtering - off undxssoll)ved c:t;mpvﬁzms,g ,E” ar
fornul a: -1d err vaporating in vacuo and drymg at 10¢¥mhya>mﬁma1t Ve loBthihedlife the forkoB2. S50 -
H=6. 12% : aWhlteP? er. Chromatography proved tifiptg hefhomogeneo@=52. 549 . H=6. 20%°
30 ' l[?‘&‘i’:(l}'r’ﬁem ﬂmmmgm’@ﬁ 2%?#r] (C= 1, in ethanol )

. gel (GF
b) Sodi um sal t. “Selvent: — Butanol, saturated with 85, Whindofla) Chr onat ogr aphi cal | y pur e
powder . [err] value (thi n Iayer chromat ography) - 0.15
35 [A%orbent SI 1ica gel _[err] EXAMPLE 16. .
35 'P‘“S‘E?P‘F%IZW‘B‘QP%EJYW R AP BRR ] )
[err] =- 18. 5[ er r.k iR - 85,9 g uf"@i& p-nitrophenyl-2-azidoacetylaminopropan-1,3-dio \HAT V\E
CLAIMIS: - 3.4 g of the methylester of L-isotyansfoijptapmieSacidf angr4ocitiof pgtidine was.

- ed
T 0. | e oAy ek o ik was Abechy wbmcl to saponBtn: 1 of

the general for Q"G ot end 20 mi of ethanol and 10 ml of a 2N-solution of sodium bydroxide 40
[err] were added and the mixture was allowed to stand at room temperature for 5 hours, It
(1) was then dnluwﬂemmlmtef &rdre]xtneedhbtekmg@mxthathy[ e:etat]: ilChidst therr]  or

XCONH- grou or B X bein oro ~azi donet hyl2s
T ShE e

’ tion with ether an e
[err] is [err] s widtpiiited bythe addm 5f4 fildrifg Wwith s t he

above stated neawiiogwahiog FJ@T amdrpiss 1715 Qitlwdllbmzylanime salt widte obtained

car boxyl i c¥hci dﬁ’ﬁ‘?ﬁm’? mib? %”F‘@%ﬁﬂéﬂﬁ ®srhounds of whe

gener al : ‘I 17
(1) Analysis: — Calculated --c 59.16%, H=605%
' . Found:— .~ C=5890% H=613%
&-vﬂm(tmnhyachmmtogmphy) -—025 N S
35 [Adsorbent : — Silica gel (GFy;,);- S S 35

Solvent : —Butanol, saturated with 3%, ammoma]

The dibenzylamine salt was decomposed by shakmg a suspensmn in hydrochlonc.
N dilute ethanol and extracting with an organic solvent. The acid can be obtained from
W the - organic phase .in the form of its sodium salt by extraction with 4 solutlon of' o
40 sodmm bicarbonate and evaporanng the aqueous solutmn s 40

: e E:AMPLEH—-. ' R
Threo- -p-nm:ophenyl-Z-phenylacetamndo—propan-1,3-d101—3-carbatmdoacenc Tl
acld and its ethyl ester. it
) Ethyl ester.
45 A mixture of 6.6 g (0.02 mol) D—threo— l-p-mtmphenyl-z-phenylacetamﬁo-propan- 45
1,3-diol .[produced from D-threo-l-p-mtrophenyl-Z-ammo-propan- ,3-dio] and phen-
acctyl chloride, having M.p. 110°C and [e]p**=+4.8° (c=1, in ethanol)], 40 ml
) _ ethyl acetate, 4 ml pyridine and 2.4 ml ethyl Lsocyanatoacetate was heated to boiling _
N under reflux for 1 hour. By evaporation an oil was obtained which solidified -on rubbing
50 with ether. After recrystallization from ethanol/water 6.4 g (70% of theory) of the 50
ester (M.p. 132°—133°C) was obtained. For example thls was recrystalhzed thce-
™~ more from ethanol/water. M.p. 134°C :
* Molecular formula: — Cy:H, N;Oq - oo '
big . Analysis: — Calculated: —C=57.51% H=5.48% S

- 55 Foud:— C=5759% H=5&% 5
[a]p?® =!I+ 18.7° (=1, in ethanol) = 3 R
s b) Sodium salt

_ The ester was sapomﬁed in aqucous alcohohc solutlon w1th 2N-sod1um hydroxlde



1, 091, 448 13 heated to boiling under reflux

for 30 mnutes. After evacuation in vacuo an oil was produced, which
solidified (yield 6.9 gns) on rubbing with ether. After recrystalliza-
TronTrom et hanol /water The Mp. was 161-162[err]C. Mol ecul ar
formula: [err] S - Anal ysis:- Calculated:- C= 56.63% H= 5.20%

5 Found::- - C=56.45% H=5.30% grr] =
+46.6[err] (c=1 in ethanol). b) Sodi um salt. «. a.,white,

:cr omat ogra hically pure powder 10 [err]-val ue (thin layer. -

‘chr omat o Y:-0.70 1,091,448 10.

[Adsorbent : Tk unEPw@Stheg-beEdvd an cily acid, whidh WaNdoave@ldoi abwnoginircoaci d: . _
.but anol : wat ehe=so§i@n s¢h0'A P powder chroma| Joempl]lcaﬂy:pu*e %8 .obfiged . (c-= 1, in-ugter)
'EXAMPLE 21: - Kxgalue (thin-layer chromatography)s-—- -

'Igreo | -sp- mtgagﬁ‘ny’ﬁuﬂdgﬂggﬁﬂ{ﬂ@y%%gpan 1, 3-di-of - 3- car bam doagetlc

_- [2]p* ='+18:1° (c=1, in water). . - . aC| d- and |ts et hyl ester. a)
Et hyl ester. A m xture of - 2 : '
D-threo-1-p-nit e ar ed
from Dthrgo I-%Q%ﬁté]ép %edﬁ?@‘%mm T%ng%‘ §'c%$a%'d a?%lgbutyryl g

chl ori d&o 20 6ohgef & L-@nivioptienyl2 @henb id pmpaancsedmlf[olsmtdum cHr bonat e.
Mp. = 138[e %sylaung D- l-z»mtrophenwaf {PEOP bgw r;&e@axvﬂgetyl

Anal ysi s: - i ﬁf{;‘;ﬁ%ﬁ g carbonate, av‘“ga“ Z~Found: - C=
55.17% H= 6. formula: @H;Nﬁ WQB 2[err] (c=1, in ethanol)] with 20 m

et hyl ad®t at Analiss: megulated:-ﬁeOab‘&Ds% H=5.28%92 ¢ et hyl |socyanat oacBt at e was
heated to boi I | ng un f)uk ﬁ?&"%OHmi%%ﬁt? fbn 2 tz evaporat ed to
dryness, and g%ﬁﬂ%’% S o oWy 2.1 g of
the ester Wa’guﬂﬁeﬁktﬁe ine. oil ‘was obtai didséN arula - [err]

Anal ysi £0.- Cdi 20 mnh ethahol anCsépauified Oty adﬂ:ixﬁrelﬁ% BOmls of 2N-sodium hydroxide. Fourd®
C=52.54% H=@\ 0 g for an hour: at about 40°C, it was diluted with ‘water, extracted twice 30

. _ and the 3c m the aqueous
ferr] =+ 344 'i!acx‘gr tzjactezo &ﬁﬁm drymg%nd evpﬁfugsgﬂ%f% a
white, chr ormésmger aa‘mbﬁa 0[5 EryRaiiwEtRfrom ethanol/water| BL.D. ;ama-hwc( hin | Javer
chr omat 8yr ap 118 : -35C;,H,u N3 Adsorbent silica gel [err]. -
35 nT"F a&’ﬁtﬂ" a 3% amonial . .. [err] = -
18.5 (c= 0. 6,[,,]D \aj §jo ke lmethanol) ; °V\E CLAIMIS:.. - 1. A
proces of producing Dthreo I-phenyl 2 ami no- propan 1; 3- d| oI d-.eri vatives 40
of t he g(()aneral f,Hmrru1 EXAMPLE 19:— - - 3 :

0- -p-mtrophenyl-z-benzamxdo-propan°l 3-diol-3 -carbatmdo-a—blutaric 30

acid and its dunethyl ester.
a) Dimethy] ester.
A mixture of 6.3 g of D-threo-l-p-mtrophenyl-z-benzanudo-propan-1 3-d101
[produced from D-threo-1 -p-mtrophenyl-z-ammo-propan-l ,3-diol -and benzyl chloride
35 in acetone/water in the presence of sodium carbonate, and havmg a Mp--—l72°C. 35
' [e]p®®=-~121.5° (c=1, in ethanol). S .
Molecular formula: — C, H; N0,
Analysxs — "Calculated: — C=160. 75% =510% . .
: -Found: — - C 6047%, H= 518% . v
40 with 40 mls ethyl acetate, 4 ml pyridine, and 4.g dimethyl L-a-xsocyanato—glutarate was 40
o heated to boiling under reflux for 30 minutes.. It was then evaporated to dryness and: o
the residue crystallized from ethanol/water. 4.7 g of the ester, M.p. 161—163°C, were
obtained. For analysis it was twice recrystalhzed from ethanol Mp 165°C
Molecular formula: — C; H»N,0,,

45 Analysis: — Calculated: — C=55.70%, H=5.26% 45
Found: — C=56.02%, H= 537% T
[a] p?’ = — 56. 5° (c=1,in dmeﬂlylforma:mde)
b) Sodlum salt. .

~. By sapomfymg the . ester . thh 2N-sodxum hydromde there is produced the-
50 correispondmg sodium salt, which is. obmmed as a whxte, chromatographlcally pure 50
powder.. :
R.-value (thin layer chromatography) —_ 0 68
[Adsorbent: — silica gel (GFs,s5)
, Solvent : — glacial acetxc acid: butanol water—60 20 20] -

55 [e]p?®="~39.9° (c=1, in water). : . - e 55
EXAMPLEZO U
Threo-1-p-n1ttophenyl-2-benzam1do-propan—1 3-d101-3-carbatmdo aceuc

acid and its ethyl ester. .
a):Ethyl ester.

60 A migtare of 6. 3 g -threo-1-p-mtrophenyl-Z—benzamxdo-propan— ,3-d101— -0
(Example 19), 40 ml ethyl acetate, 4 ml pyridine and 2.4 ml ethyl isocyanatoacetate was




[err] wherein [err] is hydrogen, an [err] ON-, [err] or
XCONHF group 6r° a hal ogen atom X being the dichloraonet hyI azi donet hyl ,

benzyl , . phenoxynet hyl, phenyl or isopropyl radical, [err] S [err]
or ot her 45 XCO- gr oup, wherein X has the above stated neani ng and [err]
represents a carbantdo- 45° : carboxylic acid ester radical, which OD,
conpyi.ses reacti ng-corrpounds of the general formula Il:

[err] . mhmmn [err] hA0¥4Be same neani ng as above,13yi th
esters- rsocyan Iunder reﬂux for 302Gin6iss. After evacuation in vacto g biPWRCCSS &S
cl ai med 4. cl ai m ano wat g cﬁt9asm-°»)@ﬁ rrgpbmem&h ether Aftércredrystallisa-

chl or.anpheni col . lecularfonrml.a W@l ainmed in claimi1, in which
t he react ant%of gémblsxe:l—f@rcmnbd& 04353&} =520, - S .5
)-threo-1-p-nitro yl - a@rdoacélqjsauvﬁcmgop 1,3-diol. '_ ' 4.
A process as clai ﬁﬁe‘p i 466 56cm1qin ethpohni ch t he ?ﬁact ant of formula Il is the
4' - et hyl - sul phong)l seamalsggue of chl oranpheni col 5 A process

as clainmed in anyﬂmﬁltemcalawgraﬂmdamyyhupoadahl ch the conpound of 10

general forMla F“’F%ﬂé‘h@sﬁe dgrapliyz -eo7er of “an i socyanat ocar boxyl i Cjg
acid in the pre- ?fem -—1ac1afa Zi)f a.tertiary base. 6. A
process as cl ai ne@li*h= anyscq& ,ar,,srgsr fta?(g Btef 5P9: é%@ﬂ by saponi fication of

t he: resulting D-threo- I-phenyl 2-am no-1, 3- propane
di ol - car bamiglocar boxyi.c l%(_:l d ester tEKAMPLE 2l:—yield the correspondi ng
car-bam docar boxyl i c aci 3 P

myl'z“”b b%'émla?scaddaardmdm n cl ai ngs6,
i n Which the resrﬁ)ﬁ&rytesia-threo 1- phaecldaln fsg‘mg?te"
amiho- 1, 3- propanedl ﬁ@ﬁm&rﬁaﬂbalﬂ@w tropheamzdsobﬁﬁhﬁiao-%%ﬁ%tdn&lsl aponrfred

to the 20 cdfE beﬁmrel,mmdanm ikobuth e cinide
al kgli netal or ak fﬂﬁfﬁfﬁéﬁ%“c’:%@ % iMip =JB8°€ar bonate or 2an

amihe or hydroxyaﬂnhdydls -a-nC:le:lated 1= C=55319, }l&sé/process as claimed in claim
6 or 7 foll owed 3 RSN %P rr-OJc {Jhéswt,bmw 20 . carboxylic acid.-to

a salt theremf b ﬁa b2 |eﬂmlr aatc,cl4ba5§yndmea9cﬂ

9. A process as ceiraao tol 8dnmtr ,res ﬁy °‘# m;i 7 jfirfutes @ndpi t h 25
di benzyl avagproduced oMipy HPO.E of et ene T4 1 A

di benzyl et hyl ene 'g‘lrf “i‘l’ﬂa‘t;dcuméNao A0 grocess as cI ai med in any of
clainms 1 to3®, in | ch er 2. m’° 7o i socyanat o- car boxylic acid

enpl oyed is the ﬂdbﬁ”k-ﬂﬁd&ﬁ&a@twaﬁgn l’a%le620 er. 25 11. A 30

process as cl ai d ip a of clains 1 to 9, in which the ester of the iso-
[Zgr . Cyanakqgﬁ?mﬁhoﬁif%ﬁmﬁ?l 9e¥ed has the general formula
' yer mat —
35 [Adsorbent: silica gel (GF%QSIIalp 7):—0.15 _
Solvent: butanol saturated with 3%, ammonia) ' 35

[«]p**=--18.5° {c=0.6, in water).

WHAT WE CLAIM IS: —

1. A - - : . —
P of the e ell';rlO;::;n (:fl apIroducmg D-threo-1-phenyl-2-amino-propan-1,3-diol derivatives

| 40
I
. R
_ Howm2
(I)
wherem R' is hydrogen, an NOy— CN— CH,SO CH,S
—, NH,—
XhCONH group or a halogen atom, X ’bemg th:: d1chloror§e—ti1yl azldom’ethyl iaenz;lr
i Phenoxymethyl, phenyl or isopropyl radical, R? is Cl,CHCO— or N;CH,CO or other
z{ag’(()}x—lgroup, r‘\l:vherem X has the above stated meaning and R* represents a carbamido- 45
. formulz lﬁ acid ester radical, which comprises reacting compounds of the general
Sa
/
Ot
' H. NHRZ H

: »%E ..




wherein [err] is a hydrogen atom an al kyl radical containing up to 6
carbon atons, an al kyl radical having an interposed hetero-atom
and containing up to 6 carbon atons, 30 a carboal koxy or

car boal koxyal kyl radical or an aryl radical, [err] is a alkyl radical 30
having up to 4 carbon atoms and [err] represents a direct CGC bond or the

gr oupi ng .. [err] being an integer between 1 and 6. o’)_)
12. A process s ‘ctaimed in claim 11, in which the ester of the
i socyanat ocar baxylisc . acid i 31@514&1 kyl-[err]-i socyanat oaceiaatt e. 35

13. A pr 0CesSwmas—ctma-fe i £
| socyanat ocar bd)@gch, to boflg under reflux foaéo chinuges. shfter evacuation in vacuo an oil was

al kyl -\a-i socy Wg (yield 631%’;‘3,) °i‘65'§bb“¥4“’“h§thebr4ﬁ?’é§§ry%”§hzé'l ainmed in

claizn 11, in B IﬁN | socyanat o- carboxylic acid

is an al kys [erm}atymsee aluy-:re-tsh 3° Hxag209put yrate. - - . A
process as cl al P'Ezdm-ll Q#G\ﬂhﬁcﬁ{-‘rh@%ster of the

i socyanat ocar bo ?l c 67c=1 ingthapol.o" op 4 kyl -[err]-isocyanatoi soval erate.

40 b)lg},dm,ﬁ g, ocess as claimed in claim 11, in.-which the ester

of the |socyana=tmhrte uomatograpluoaw Wiee acid is an .

al kyl - [ er rip- |s aPhY) —0.70 17." A process as cl aj r’r%d in
claimll, in vvh dotve _ A ] adt‘ mﬁ&%ﬁé@nﬁf egappoxylic ~acid is

net hyl - [err]-| smy&ea.tmsp(henmh),vatage ate. . 18. A process as

clainmed in:claim1l, in which the. ester of the [ socyanat ocar boxylic 45

acid is di thyl - [ I sac . A procegss as
clained i B0 ai m 11 hqmﬁ'ﬁﬂ?@eﬁgg%ﬁﬂé?&fyﬁ 2t %‘81'3'%?%’ o?: "oxylic B
acid is di nethyk-gyl egeri SOCyanat osucci nat e. 20. A process as
clainmed inclaim 1A m,lxturn ofh g mhtehé-psmoehenﬂfz-ltomym@de tldethqi Howeyl i c -

o ;ﬂi; 7 Sipidtess gf
produci ng novel Mﬁfec Jla il\@
derivatives of Aﬁwstgeneranhlaté@LnWﬂsBl%ulIEGW,g aI ly as her ei nbef ore

descri bed "and 17%. H=6.54%, reg- 1- phenyl~
e ey A AT S A ey R e

clainmed in any the residue was recrystallize ethanol/water. 2.1 g of
D-threo-1I- Phenythe%team.e» Mp.-liz% di ol derivatives having the general
formul a Molecular formula: —-Cl Hz 1,091, 448

15 30 W&relgﬂﬂﬂétﬂr Eg}i -CN, [err] or XCONH-ragi cal
or a hal ogen_ at pp»X+3e2n@LHan ﬁdlpl ororret azi donet hyl , benzyl,
phenoxynet hyl, % lE)henyl or isopropyl radl cal, [err] is an. XCO
radical in V\:hIC H%g" anjing, 5 and [err] is a

car bam docar boxg vafue 0. t% Mtgggmgﬂwdlf%rpoxyl ic acid ester radical, and 5
the salts 3f theAdmb geaqdmgg) i'C acids with organic or inorganic ssases.
24. D-threo-1- pw qﬁp’aﬁémomlol derivatives clainmed in claim
23 olpT = —18. (C 0 ater }

WHAT WE CLAIM IS: —
. 1. A proces of producing D-threo-1 -phenyl-z-ammo-pmpan- ,»3-diol derivatives
40 of the general formula I: _ 40

@

wherein R is hydrogen, an NO;—, CN—, CH,SO,—, CH,S—, NH,— of
XCONH-—group or a halogen atom, X being the dichloromethyl az1domethy1 benzyl,
phenoxymethyl, phenyl or isopropyl radical, R?* is CL,CHCO— or N;CH.CO or other -

45 XCO—group, wherein X has the above stated meaning and R® represents a carbamido- 45
carboxylic acid ester radtcal whtch comprises reacting compounds of the general
_ formila II: : S o
E} Ve o R.! C—'—C-——-' G
T S @ BB
. & . . . .. . . H- N"R H .- . . .
an — T

- L



wherein [err] is Hor Cl or a [err] - or -NHCOX radi cal, X having

the sanme neaning as in claim?23. 10 25.

D-t hreo- | - Phenyl - 2- am no- propan-1, 3-di ol derivatives clained in claim23 or
6 24—whereti—terr—sthe [err] -radical. 26.

D-t hreo- | - Phenyl - 2- am no- propan-1, 3-di ol derivatives clainmed in claim?23,. .
24 or 25, wherein [efr] 'is a radical of the fornula 15 in

which formula [err] is a hydrogen atom an al kyl radical cdmai.ning up to 6
car bon a}S atoms an al kyl %léfl having an i nterpesed- het ero-atom
and cont 1‘hl ng.up.to._6.. e car POy a_carhal koxy .Qr. _
car bal koxyal kyhereiomli @alR? Bdve €48 seiMe i eariikCh Ghidve, w{ueesfe}sofﬁocymtocarboxywdr ogensar n .
al kyl radi cal adavi-ng ‘up to:4 earbon_ atons - and %err is a difect CC bt

or a [err] grg# 2 (hrpeEss s Flaimed igclajoy 1,y which the Feaciant of ggnerabfprmula Ilis . 57

Chl or anpReni cOl 35 broitlsd0agRbd & i § @RSl hS Bkl b @ShPlormua 115 3 20
28. L-Chl oranphe)qthﬁ:eh pe:ﬂfdpaaﬁylmeazﬂmaﬂmﬁn@mamm dield 1-ts- et hyl ester. = -

29. Derr]Chlor EEEEOTS CI?aneB Pr&lgm bd@; h)ﬂ@ reeerm of formula Il 1s the 30, Al kal i

metal and al karf wﬁ th qﬂrrc% na gpy of clains
23 to 2810 25 general fonm:la 1335 re: éj;&' oﬁ ﬁi‘}a@d’t& &':@i@ nfaé:@- prean daaceti c
: . :32. Di‘benzyl am ne and

aci d. : sence of atemary base,

di benzyl et hyl en aIF“F “‘0? el ifcaion o the any of
clains 23 to ‘ utllllg cone:;?)-z:g % rg ?§6a£ | (F?Bqﬁ(}?‘ FeSteréo

azi doacetsyl am noyz.-A Bfo&ﬁb&fd&:lann ,; claundG GJ. which the msunaﬁrpaﬁraa npKdgaeet i C 1mCi d,

and its ethyl am;lst!-bﬂ-promedml—carbamﬂocarl&whc Bcid aster @rpduct s sappnified Notthophenyl - 2 -
azi doacet yl anf¥ SP°n m&ﬁ?grcar ocarbp "Yé‘c acidypith the aid of an alkali metal gt glispfineeasthoi socapr oi .

onate or an amine of
acid and its ne & claimed in claim 6 or 7 fmd conie?&foﬁ Qf the darbamBio
Di chl or o¥cet amrm\@pfnaaq ko a sakt ther@df Byhteatian@itt ANdrghic or inorganic base. 2

propane- 1, 3-di ol 23\ G@Fﬁa@ &cp@h&h@ewl letahfjﬂld vaitht dibenzyl
36. D - threoa""ml’]ﬂ"%a%‘;:;“ ycpegmine “d“‘%afh ﬁm’" Jpropan - 1,3 -
diol- 35 isGeydaiit © wid Upfjel s st olafboRAdt dselS

35 B7 A focess tah rlgimed inlany oflaimNi tor i@ty the ester of ﬂhesaoxya@ét am do
propan__- 1, enatqgrbaxylic acid employedshag the geaprpldeymulagcet i c acid and its et hyl
ester. - _ 38. D.- thrgo el Ni t rophenyl - .2 - benzam do -
propan - 1,3 - “diol - 3- R cm?bécrlnbgooﬁerr] glutaric acid and its

di met hyl ester. 40 39. I:N- threo =1 - p - Ntrophenyl - 2 -
benzam dq - propan - 1,3 - diol- car bam do- acetic aecid and
its ethyl ester. : 40. B threo -.1 - p-- Ntrophenyl - 2 -

i sobut yram dowherdid RPRM hydrbged atont] aDhikyl radical contmnmg uCRedamdifoas et i ¢ acid and:
Its ethyl est elkyt radical havmganmterpﬁshd hfttreammeond icontainingppsid 6i cathen o ai ni ng a :

bealko: 1 ¢ an ary] gad i
C(ﬁrrpoundi%! al Fﬁﬁ‘ P H? car?on atomsxaaﬁ X2 %!ep%grnts a dlre:cétSa &Q’C ﬁ}zds,aéer1 mky(lgtmrau%ll@l wi ta
pharmaceuti ca bemg an integer between 1 and 6.

MATHYS & SQUI R 12 A process as claimed in claim 11, in which the ester of the xsocyan%@fbbﬂ'hed Pat ent
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rocess as almed in Cclaim 11 in which the ester of the isocyanato-
carboxylic acid is an alkqua-lsocyanatopropmnate s
17. A process as claimed in claim II, 'in which the ester of the isocyanatocarboxylic
acid is methyl-a-lsocyanato(phenyl) acetate.
45 18. A process as claimed in claim 11, in which the ester of the isocyanatocarboxylic 45
acid is dimethyl-a-isocyanatoglutarate.
" "19. A process as claimed in claim 11, in wh1ch the ester of the 1socyanatocarboxyhc )
jaexd is dxmethyl-a—1socyamtosuccmate -
- 20. A process as claimed in claim 11, in Wthh the ester of the mcyanatocarboxyhc .
80 'aczd is methyl-¢-isocyanatocaproate. g 5
‘21. A process of producing’ novel’ D—threo~l-phenyl-Z-ammo-propan-l, 3-diol
denvatlves of the. general formula I substantlally as hereinbefore described and
exemplified.
22. D-threo-1-phenyl l-2-ammo-propane—1 3-diol denvatwes when produced by
55 a process claimed in any of claims 1to 21. - 55
23. D-threo-1 Phenyl-z-mmno-propan~1,3-dwl ‘derivatives having the general

formula
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phenyl or isopropyl radxcal, R? is an XCO—radical in which X has the above meaning,
and R® is a carbamidocarbozxylic acid or carbamidocarboxylic acid ester radical, and
the salts of the carbamidocarboxylic acids with organic or inorganic bascs,

24. D-threo-1-phenyl-2-amino-propan-1,3-diol derivatives claimed in claim 23,
wherein R* is H or Cl or a —NO,, —CN, CH,;80,, CHsS—, NH,— or —NHCOX
radical, X having the same meaning as in c1a1m 23,

25. D-threo-1-Phenyl-2-amino-propan-1,3-diol derivatives claimed i in claim 23 or
24, wherein R? is the CLL,CHCO— or N;CH,CO~radical.

26. D-threo-1-Phenyl-2-amino-propan-1,3-diol derivatives claimed in claim 23, 24
or. 25, wherein R? is a radical of the formula

Rl
—-CO—-NH—éH—X‘—COOR"’

in which formula R* is a hydrogen atom, an alkyl radical containing up to 6 carbon
atoms, an alkyl radical having an interposed hetero-atom and containing up to 6
carbon atoms, a carbalkoxy or carbalkoxyalkyl radical or an aryl radical, R is
hydrogen or n alkyl radical having up to 4 carbon atoms and X* is a direct C—C bond
or a (CH;), group wherein n is an integer from 1 to 6.

27. Chloramphenicol carbamidoacetic acid and its ethy] ester.

28. L-Chloramphenicol carbanudomocaprolc acid and its methyl ester.

29. D°Chloramphenicol carbamidoisocaproic acid.

30. Alkali metal and alkaline earth metal salts of the acids claimed in any of claims
23 to 28.

31. Sodium salt of chloramphenicol carbamidoacetic acid.

32. Dibenzylamine and dibenzylethylene diamine salts of the acids claimed in

any of claims 23 to 28,

33. D - threo - 1 - p - Nitrophenyl - 2 - azidoacetylamino - propane - 1,3 - dxol-
3-carbamidoacetic acid, and its ethyl ester.

34. D - threo - 1 - p - Nitropheny] - 2 - azidoacetylamino - propane - 1,3 - diol-
3-carbamidoisocaproic acid and its methyl ester.

35. D - threo - 1.- p - Dichloroacetamidophenyl - 2 - dichloroacetamido-
propane-1,3-diol-3-carbamido-acetic acid and its ethyl ester.

36. D - threo - 1 1 p - Nitrophenyl - 2 - phenylacetamido - propan - 1,3 - diol-
3-carbamido - acetic acid and its ethyl ester,

37. D - threo - 1 - p - Nitrophenyl - 2 - phenoxyacetamido - propan - 1,3 - diol-
3-carbamido - acetic acid and its ethyl ester.

38, D - threo - 1 - p - Nitrophenyl - 2 - benzamido - propan - 1,3 - diol - 3-
carbamido-o- glutaric acid and its dimethy] ester.

39. D - threo - 1 - p - Nitrophenyl - 2 - benzamido - propan - 1,3 - diol - 3-
carbamido-acetic acid and its ethyl ester,

40. D - threo - 1 - p - Nitrophenyl - 2 - isobutyramido - propan - 1,3 - diol - 3-
carbamido-acetic acid and its ethyl ester.

41. Therapeutic compositions containing a compound clauned in any of claims 22
to 40 in admixture with a pharmaceutical carrier.

MATHYS & SQUIRE, |
Chartered Patent Agents,
Staple House, 51/52, Chancery Lane, London, W.C.2,
(Agents for the Applicants).
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