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| RADICACION EXPEDIENTE No. 08-55564
EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENGCION
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en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad s¢ pena de gue la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisidn 486/2000.
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Organlc Oxoammonium Salis. 3.! A New Convenient Method for the
Oxidation of Alcohoin to Aldehydes and Ketones

Zhenkun Ma and Jamea M. Bobbitr*

Department of Chemiairy, Linjversity of Connecticat, Storrs, Connectient S6269-3060

Recelved Moy 13, F98]

A nsw mathod for the selactive oxidatlon of alcohals waing organic oxonmmoniyum salta generated hy acid-
promoted disproportionetion of nittozides in salution hes been developed, Major advantages are hlgh ylsids,
page of pteduct ikolation, end a high degres of welactivity in the presence of ather funciional groupe.

Oxcammonium salts such 28 3 have been used pxtsn-
sively for the pxidetion of aleobals to aldehydes and ke-
tones, The older Hteraturs hee been summarized.? Thees
resctiots have been carried out in two modes. One ia the
use of pymthetically prepared ozowamonium salts, and the
othet is the vse of nitroxids catalyste {such as 2) in the
presence of a primary oxidaat, which will oxldize the ni-
troxides to oxoammonium salta. Recent papers have ap-
peared on the oxidation of difunctionel aleohols,? w-{han.
zovicxylalkanols,d N N-dialkylanilines,® and poly(vinyl
Bloghol)® Nitrexide-ratalyred pxidstions of elechols with
hypochlorite, ™ bromite? or eloctrolytically generated Bet 1
have baen describad. We have carried out the preparative
caidation of alcohols and thiols on graphite anodes coated
with & nitroxids cavalyst 1! g5 have othars 183 The figld
has been reviewsd recently, !t

In this paper, we would like to dewrihea shied axde
et ypor e mvoer-aad promoted s trlonation
ligipovide. dvrresoassaentter fidm S Ay ine
Mhigag fog 1)1V Thus, freatment of the sleobol to be

{1) Papar & Bobbitt, J. 6L Guttermuth, 8. C. F.; Ma, Z; Turg, H.
Hetgrocyelns 1990, 30, 1131, Qe ious papets have beun published
undey the genaric aame “Nitrosonium Selte”, At lsant e athar names
have bartt used: oionmmonive salts, oxoamminium wlts, immontum
wlty, exciminim wits, ind oXoazonlirs salts, “Ozcamsmonium Balts™
Ftopag 10 ba uved by modt guthers. We will use the modifled term
“organle oxoAmMoniLm sal”,

12) Bolbies, ). M Flores, M, C. L, Hetoragyelen 1888, 17, 508,

58 15] Yammguehi, M Taiwts, T Bndo, T, Tatradedan deer, 985, 26

71,

dy Yaumpguehd, ., Takata, T Enda, T. J Grg. Chem. 1494, 55, 1450

r53 Hunter, D, H.: Kaeok, 0. 9. ey, & W, Fonee, Y. 2. 0, Org. Cham.
1BEE, A8, 19758

8] Yameguend, b Tukats, T; Endo, T- Makrompl, Chem., Repid
Cotmmun. 1988, B, 204.

71 Amelli, P. L Banfi, 8 Montanarl, F.;Quled. 8. J Cig. Chem, 1884,
&4, 2670 wnd referencen glted,

(8] Slediacke, R.; Skeceaweld, 1. Mischowski, . Tetrakedron Lot
1840, 37, 2177

[t Inolnashl, T Matawmots, & MNighivama, T.; Tol, 8, 7, Ong. Chem.
1950, 55, 482
w-!ém Inokuchi, T\ Matsumats, 8, Torll, 8. . Org. Chem, 1951, 55,

{131 fa) Opa, T Aletha, U Swgwwn, L; Bobhitt, Jf. b Cheam, Lett, LIS,
1423 (b Dwn, T Kuhiw-lﬂ. Y. Mukad, K.; Ohsewa, A Baobhite, 7 M,
Chem, Lete, 1900, T8, (ch Kashiwagl, ¥, Ohasws, Y. d‘n. T M, I
Bakbitt, J. M, Cham, Letz, 1091, 581 {d) Onn. T; Kanhiwagy, Y.; Bobhitt,
oML Ma, 2. Fusrechr(ft Manyg! Baiver; Maresl Deklar. Wetr Yark, In
Pregs,

(12} MacCorquodse, F. Cfﬁ;{l ool A Walten, J. G Womkold, D.
J. Tetrahedran Lect, 1980, 31, 151,

" rJgjfmmls:. A Limown, Dy Moctat, J-C. Elactrochinm, Acta 1987,

L LB,

(14) Yornaguchi, b Miyutween, T.; Tukats, T.: Ende, T, Purs Appl.
Cham, 1990, B2, 217,

{16) Meyer, K. H.: Roppe. W, Her 1931, 64, 327,

(18] () Golubav, V. 4. Thdgnov, B L, Gide, V. M. Beoantes, £. G
Buff, Aced, Bel, LS8R, Chem. Nar_ 1971 20 788 (b} Guolubew, ¥. A
Sag. ¥, Do Kulyk, L Vi Alekaandrov, & L. Bubl, dead. Sei, LLE.5.R.,
Cham, Swr, 1978, 24, 2115
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oxidized in an organie solvent with a slight excess of a
mirters of 2 equiv of nitroxide and 2 aquiv of p-toluene-
sulfonie acid gives smentially quantitative yields of al-
dehydes from primary alcohols and ketones from second.
ary alechols, The cxoammoninm salt formed durlng the
disproportionation is reduced, in the cxidation, to the same
hydrozyarnine salt formed during the disproportionation,
The overall reaction is shawn in eq 2. THFRISHNCM

T : ﬁ%‘a‘ﬁﬁr Al e | T _
Tt i qu pauaii}la tt mq of the earlier catalyzed
work involving peracids goes by e similer mechanism gince
5lla'® notad that his resction required SIMEEER such
qj Ths L. 3 3 .1_ Y .

ch & mechanism wes proprsed by 4
of this quggestion, thers doss not appear to be any report
of the oxidatlon of nitroxide to oxoemmonium selt with
peracids, although the oxidation of hydroxyamlues to
nitronjdes {s well k&m,f‘

avoids ! an less E&]ava un'izing sgents guch
ae peraclds and the halogen derivatives ussd in the varioua
catalyric methods mentiopad above™™? and elzewhere.?

(1%} Ullnan, E, F.; Cwivckd, 3. Hi Booesek, I, G, By and Darey, B o
Ami. CRem, Sae, 1972, 94, TO4D,
Bé[ésh Calla, J. A Kalley, J. A Kenehan, B, F. . Org, Chem. 1575, 40,

480 Breusr, E.; Autlets G Fo Mg, A Nitroner, Mitronases and
Mieroxidea; John Wiley and Beos, Tne: New York, 1988; pp d54-387,

1
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Organic Oxopmmeniumg Salts

Furthermore, rio metal ione are involyed, sa in oxidations
with the varicus chromium or twanganess reagents, ® In
contrast to the Moffatt and Swern ozidation and similar
reactions,! anhydroue aclvents are not raguired; the
groduct isclation s shople; oo dimethy] aulfide 1s given
off. The maln disadvantage is that 2 equiy of a, 40 far,
noncommercially available nitroxide, 2, B = NHAp, ia
raquited. Howswver, the nitroxide can be prepared in B7%
vield und yacovered in yields of over 98%,

It would appear logical to eXploro the reactions of the
oedammonium salt, §, K = NHAc, [teelf rather thaz ta
prepare it as needed, and the resctions of meny such
compoonds are known! However, the salt did nat pre-
vipitate under the various acid conditions normally used,!
Since the nitroxides are much more gtable than the oxo-
ammaoniury salts, there geemed little reagon to prepare 3,
R = NHac

We have used two nitroxides, the commercially avuilabla
2,25 5-tetramathylpiperidingl- 1-oxy (2, R = H [TEMPO}
and 4acetylemine-TEMEO (2, B = AcNH)  (Acetyl-
amino)-TEMPO® ean be suslly mads in gn overall yeld
of 37% b 8 moclified two-stap procedars, from the raadily
available and inexpensive 4-amine2 2,8 A-tatramethyl-
piperidine, Wa prefer the acetylamino nitroxide for the
following reason. The sulfonats salt of the hydroxyamine
derived irom TEMFO, 4, R = H, is mors soluble in QH,CL
than tha salt of 4-{aecetvlamine)-TEMPO, 4, R = AcNH.
Taus, it is difficult to remove the TEMPO palt extirely,
evan with extensive water washing. The result is they there
are mitroxide derived materials in the organic phese, which
complicate the isolation procedure. If apy TEMPC) itself
i8 present, it is volatila and distiile with the products, In

general, it oas flank: cpro-
tege antries 3, 7, %, and 11 in Tabla 1),

Two sulfonic acids were used to genstate the oxo-
ammonium salt, p-toluenesulfonic agid, end (LS)-(+].
camphor-19-sulfonie neid, The camphorsulfonic acld was
used for peveral vxidetions (entries 12, 14, and 22 in Table
[} to see whether any enantioselectivity could be ofained,
ad has been noted in enzyms work (apecifically for entry
2207 None wea obeerved,

We have used two procedures for the ozidation. In the
first procedure (method A), the alephol to be oxidjzad i
dissolved in CH:Cly, and the p-toluenesulfonic seid is
added as a solid (the solubillty was determined to be less
than 38 mg/100 mL). The nitroxide, dissolved in UH,Cl,,
is ndded slowly to the ice-cocted aleohal-acid. The sulfonic
avid slowly goes intg solution, generating the oxo-
Ammonium jon. As the exoammaoniiam ion is ueed yp, the
color s dispatched. Ar the end of the reaction, the splotion
is almost colotless, and the hydroxyamine salt precipitates,
somatimes after & short tims. In the sacond procedure
{method B, the sulfenic acid and nitrexide are mixed
together to form the sxcammoniom on in eoluticn, and
this is glowly added to the cooled alechol solution. Agsin,
the color is dispatched, and the salt precipitates. In me-
thod A, the concentration of the oxidizing agent is kept
low to enhance selectivity, but thets {5 some acid presant
that mlght eatalyze undeslred reactione. [ty method B, the
concentration of exidant is high, but the acld is minimal,
A real difference was noted only in the oxidetion of nerol

(20} Hudieky, M, Gridagions in Organis Chamintry; A0S Monograph
188, Amprican Chemich] Boclaty: Washington DO, 1980, pp 115120,

(213 Tldwwll, T. T- Crg. Rearz, 10040, 35, 797

122) Rozantewy, K. G, Kokhanov, Y. ¥. Bull Acad, Sel USSR,
Chem, Sar. 1988, /5, 1422,

(23] Jakoves, L 1. Goodbrand, H. B Lok, K. P Jooe, S B, ). Am.
Chem, Spe. 982, M0, 4650,

J. Org. Chem., Vol. 58, Mo, 21, 188! 8111

and geraniol to their respective aldehydes. biethod B gave
lom igomerization around the 2,3 double hond than method
A, although some was still ocbeerved.® Otherwise, there
ssem to be faw differences botween the methads,

The recovery of the pitroxide &, B = NHAx, from the
hydrazyamine salt {2 quite shople. Thae salt s dissclved
ity water, basified with K00y, ang treated with sither Hi,
of sodium perborats (NsBOy). After 24 b, the nitroxide
crystallizes. Tha overail rscovery is about 88%. The salt
4, B = NHAc, b guite stable and can ba stored for recovery
at g later dete.

The reaction has been investigated with a large array
of mleohals as shown in Teble L Doubls bonde do ot seem
to interfers with the reaction, although thers is some
probiem with antry 4 and cholesterol (not shown) in which
there is & S=v double bond. Thie 1e not understood and
{8 under further atudy. Severs! diols wers invastigated in
notord with previous studies,* 1% pure praducts wers not
vbrained. As pointed out by Endo,* siechols having &
oTygan are not oxidized by oxcammeonium salts, and those
with & v oxygen are slow, We have found that ethylens
glvcol in completaly unreactive under our conditions, al-
though 2,3-butanadiol wae found by Endo to give s poor
yield of 3-hydroyy-2-butancne® §6-Dodecanediol was
axidized in good vield by Torii vaing a similsr method
Under our conditions, 2-phenoxysthanol reacts alowly and
incompletely. Acid groups do not interface with the re-
action, although bese groups should, dus to the reversal
of g 2.

Taﬁa mechanisms of tha reactione are not clenr, Golubev
suggestad & mechanlam for the weid-promoted dispropar-
tionation.”® A concerted cvelic mechanism for oxo-
ammonium salt oxidations was suggented by Semmelhack™
and in ghow in Scheme I [F to 8 to 7). Ax glternste
muchanism with an seyele transition atate i ghown so §
tofta 7. We favor the seyelic form for two reasons, First,
it is probably Jess sterically confining than the eyclie form
and there seem to be few sterie effacts in oXoammoeniom
oxidations.? Second, the acyclic intermediacs shows haw
a & pxygen may hinder ¢he reaction by complexing with
the positively charged nitrogen as shown in 8. This s fass
liksly to occur in § hacause of the negative oxygen. The
somplex formation a2 shown In 9 may hinder or slow the
reaction i two ways. It may reduce the positive charge
on nitzogen end therefore reduce the driving force of the
reaction. Or, alternatively, complex formation may ferce
the hydrogen being lost out of the planar conformation
required for reaction.

Experlmental Section
Geoers) Prooadures, Das chroopatography-mnats snectTs ware

{24) Such lsomerizatlon 3 pormal |n the oxidetions of thess oom-
pounds Io only oo cass haa an axidation been Feportsd aith fe om-
erigaticn (Guriec, F. 8, Jr.; Luexde, F. &, J. Org. Chem. 1988, 47, 17870,

{26) Miyaszawa, T'; Endo, T. J. Org. Chem, 1888, 50, 3030,

12p) Sammelhack, M, F.; Schald. ©. R Cortes, 0. & Tatrahedron
Leg, tmﬁ’i:: 11 é& Soc. 1935,

27 & n, B J. Cham. Sag, 1874

i26) Bly, B. 5 Konlzst, G, B. . Org. Chem, 1958, 3, 2346,

" {aﬂ; B????tgg A, B ULS, Pacent, 2315496, Dec T2, 168 Cham, Abuir.
£0. 24, :

[A0) Mitkoh, Ag Lambert, J. L. 7. Am. Chem. Saz, 1088, 88, 1805,

(a1} Stwadan, B P, A Tumer, B B, J, Am. Chem, Soc. 1988, 77, 160,

fagh F. O, Bull. Sor. Chaw, Er, 1084, 1887,

(33 Mober, C. R Adnms, B. J. Am, Chem, Soc, 1924, 48, 1883,

{34 Caraon, B, B.; Sankomn, . E. Van Ew, P. R. Am., Chem. Soe.
L&, 52, 1824,

(a8 Andreww, L. ) Linder, 8. L. o, Am, Chem. Soc. 1dt, 89, 2041,

{96) Thavis, J. B Jepkman, L. M. Siddons, P. T.; Wetdon, 5. ©. L. J.
Chem, Soc. T 1085, 21564,

137 Pusssll, A-; Ka B L Dr_’il. f}yn!h. 1944, 22, 78,

(8EF Cham, 0¥ L Favew, By o YL 8 Dham, Sor, 1995, B558,
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Table . Oxidatlon of Alaphols by Oxepxmonium Sults A (R = B oy AoNH, X = TeQ or Os0)

:ﬁ ubattale oxidar mitind {ilme} predutt g, O o, G menkg .
ipurtiication_mathod) % o mp, G it
1 CHalGH CHIOH A AchH A[2ER) CHyCH 1 CHD 100 0-35 2
1-hitadecano| Xa T hexadecanal (FO3 ) (]
z o ReANH  AiZh) CHO o 28.38 1.0 28
A THl . i ( D} 189-70 7 13}
fecuman Bl Tt | ]
Hm " [ and wug)
3 Fi=H Af2n * M0 1
. * e Tol - { FOG and D, § 47013
fl ,@"VQH FimkohH  A[25R) @’YHU - 84 /1.0 o
X Ted { O § {5 10y
[LRt-1-aapeod nepal
]
: 5 GH i = AChH A[16R] o 17178 a0
| X= Tal { e, M EIOH | (177178
Gkj-mbormaal {glewmpber
& M psam A it @ 120139 a4
K= T3 (Feez, EIGH} [128-1300
5 HO) o
._j = [+]-gihydroahalustergl 15O LRI R 3-Cnae
ET 7 Fi=H AlTh) . 160 128130 a1
== ' X =T {FOE ) {128-130}
2%
A -
Zy 8 H Rebeh  ALTR) CHG " 34.38 a3
] - -,‘.i " T!Q‘i )
. £y - gy [ v piication b {3530
| = piparnnyl aloshal plaarcapl
P o . Re H ALTHY . ® o =
.: E e Tl | FCG) [aBs-am
_! 10 o F = ACMH MiEny ) o081 120 an
‘; Xa THQ ¢ CHa] {88/ 18}
3 yacphanathy] Beaho) wcHinpiwInane
- 11 A=H A{1.5h) . -0 B2Baria 2
. E-Ted { PG an Dby ) {BE {18}
12 . AwhchH [ A1ER) . B I 208220 2
Ko g (PG wnd Dim, } (o 18}
13 H AwAchH  AtBh) g 8488 ad
ocH K= e COOH [Fiee, ©CL (88}
Lxt-mandulic pcki banzoy fonmke sekd
14 FvAchH &) Ajlh) . &2 i) 193195 34
. Xe Cod tanrhiive) 8] (138197 }
. O RedeNH  A{1h) HO - 92712 as
K= Toly [ D (135138 /26 )
cinnamyl sieshal cinnam ikdnfyda
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Organic Qroammoninm Salts J. Org, Chem., Vel. 58, No. 81, 1587 8113

Tuble I (Contipuad)

et Yod % W R, S mmikg
ldunt thad [l - 0= ! .
e nubureis wdwnt ' P fpurcation muthod ™ orp.%C (ny '

CHO

14 M R u AchH Al1hy a3 1281/ L0 28
] A Toly O, | (198155 /2 )
Frrmagd (i of Aot gng) ) farriesal | mu o woment
1 R ACHH ALER I} - A2 at
7 X T [ }HE‘I [ j (i3 (Ba8S 2}
O
(B} (20
el nlraf garatidf
N R%E12 a7
18 A= B2NH BivEhy N (348572 §
. X=TiO I @ { D]
R » ACiH LIELY HG ) m-rz il a8
" CH Xu TEl GHG L. ) {B4-BE) 2}
1BE) ALK
gavani gerpriml  raeal
P = heiH Bi14ny w T4-Thd an
20 . ¥ Tyl - s {1 ) LR-BE 2}
5 7 290112
o LT MiEh h
= 4| g: ey gl MiZh] {m.} V71108
; a1, 2-cyclohaxans- (- a0 ratiey Cio-
T dlrnatnarol .2, blraran-2-ans
,:': . o o3 A G 23
- 22 ;_%H W Af2n} . .} {Te-77 08

*Inclated yisld of purifivd product. *FCC: fluh column chromatography on wllica gol. Dis: distilstion. Rec: recrystaillzation, *Half
amgunt of oxidants taed to check for arantingslectivity. ¢ Yinld based op 4-{ucetylamina)- TEMPD. 4 (2 4-Dinitrophaenyl) hydmzone deriv-
nthra. / The catlon vera axtimated by ges chromatography and 'H NME spectroscoty. P Two equivalents of oxidant used to producs (aotoos,

Scheme 1

«v@n ' .H°_!/;:n- - 3 H’V@’m' i

I AT THL D0 DR IIELA T ™At v Ut

Icgzsin [ ©heLslun -

Pl 2 lgtdeed .
hi

2 Z
]
Ay
n/ﬂiﬁ
H
A
ohtalned on & Hewlet Prckard 58700 syatern aquipped with a The d-eming-2,2 8,8-atrsmsthyipiperidine was obtained from

12 BT HP-1 capillpry column. Einmantal eTinlypen ®um performmsd Fluka Chemica! Oa., Roskonkome, NY, end the varlous alechols
by Galbraith Laboratories, Ine,, Memphis, TH. were all commarcial wamples used without puriflcation.
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4-{Acetylamino)- TEMPO (3, B = NHAc), Acstic anhydride
(70,0 g, 0.8B€ mal) wew added, dropwing, to & sclution of 348 ¢
i0.221 mol) of 4-aming-2,2,6,5-tetremethyipiperidine dlascived
ir 100 rel. of ankpdrous sther that hed bawm cocled to 0 °C. Afar
additlon wae corpplete (about 1 hi, the solution was stirred for
M) min at feon ampereturs. The pracipitate wae reroved by
filtration and waghed with 20 ml of ether 1o give 56,6 g (B3]
:{% 4-{acnﬂtyé?mlna]-‘E.E.ﬁ.ﬁ-—htﬂmﬂh}‘]pipﬂidinmm acetats mp

G *C subl.

The acetats wae dfiecived in 400 mil of water and besitfed with
B0.0 g of KoCOw1.5 O 10,303 mol). T this wolution was sddad
BO k. of 30% H;0y, 4.00 g of sodium tungetate, and 4.00 g of
ethylsnedigminacetracatic acid, wtresodivin aalt. The mixture
wey ptirred at room temperature for T2 b The red precipitata
was rernoned Yy izt and washad with 30 mL of HyO to give
35.6 g of product, which melted at 146-147 *C, Iit2 mp 14715 *C.
The fltrate was saturaterd with solld KyCO, and extracted with
two 100-mL portions of CHClL. The organic phase was washed
with aaturated equsous sodm chlorlde. drisd over MeS0),, and
avaporated 1o give 7.1 g mory of product, tp 145-147 °C, The
ermhined winld waa 45.7 g toveras] yieid tor the two steps, S7%

Genarzl Procedure for Aleohol Oxldarion. Method A,
p-Toluenesulfonic agid monohydrate (400 g, 21 mmell was
sampanded in 30 mL of CHCL, containing 10 mumel of the wleohal
1o be axldized and cocled to 0 *C, A solution of 447 g {21 pemal)
of pitrozlis 2, B = KHAc 1o 30 mL of CHyC, wu&ddiddmwidm
over 80 min. This addition tould be mach slower if thers wara
& problem with salectivity. Tha eolution wey stirred at & = for
I 1 and then ab room temperatirs untl it W alieat complotely
decolorlend. During the laet of the reaction or weimetines after
wolar wes gone, a heavy white precipitate formed. The mixture
was cooled T ice, and the précipitate wae ramioved by fUbration
and wethed with 10 el of cold CHyCly to give the selt 4 [n
spagntially quentitative yield, The filtrats wae waehed with 50
mL of HyQ end 50 ml. of seturated aqusous NaCl and dried over
Na,80,. Afcar removal of the solvent, the produet was purified
by digtillation or crywtatlization. The products wers dantified
by M5, [H, and NME spectroscepy. and in some cases by de-

tivative formation (Teble IL.

Generul Prooedurs for Alcohol Oxidetion. Method B, A
schution of aroammonivm salt 3, B = NHA¢, wes prepared by
stipping a waapapmion of 400 g (21.0 mmol) of p-tolusnesulfonic
agid monchydrate with §.47 g (21.0 mmel) of pitroxide 2, R, =
WHAg, in 30 ml, of CHLCL for 20 min at 0 *C, An intense red
aotor devaloped from the oaossmmoniuzs salt. Thin solution was
added dropwise to 16 mmal of tha aleohol to b axidized in 30
il of cold CH,Cly over 30 min, The orazge solutlon wop then
gtfered mt vt tem perazure until che oolor aus sasentially pone
and » dense white precipitata formed. The reaction mixtirs wes
then procassed g described in method A.

d-{Acetylamlinn)-2,2,k §-tatcamathyl-1-hydroxy-
piperidioium p-Tolusneaulfonats (4} The salt, aa recowered
from the oxidation reactlons, melted at 188-171 °C when the
temparature was slowly raised, Whan the tenperature e ralsed
quickly, a second mult::f point at ebout 145 *C was obaervad,
almost sutsly corresponding to o ices of water. The compound
wag recrvstallized from water with 1o change in mp. Anal. Caled
for OO &H: 0 C, 53.44; H, T87; N, 657, Found: C, 5.1
B, 2.05; N, 65.89,

Recovery of Nitroxide 3, R = NHAQ, from Ealt 4, H =
NHAe. A sobutlon of 22.8 g (30 mmol) of 4 in 300 mL of liI-fG
weg made basic with 198 g of K;C00,1.8 HyQ (120 mmal), Hy-
drogen peroxide, 30 mlL of 3% (170 mmoad), or 27.8 g of sodinem
parborate tetrakydrats (170 mennl} was added, and the salution
tean atirred At Toom temuparature for 24 h to give an incense red
eolutian. The sglution wew saturated with solid KOO, and s red
Drecipitate formed. The precipitate was removed by filtration
tagive L1990 g (Ba%) of 3, R = NDHAC, mp 146-147 *C. Tha purity
wax mufficient for uee in further oxidations,

Acknowliedgment, We thank the donors of the Pe-
troleum Reseprch Fund, administered by che American
Chemical Society, for partisl support of this reseatch, We
also acknowiedgs financial support froin the Unlveesity of
Connecticut Research Foundation.

Direct Conversion of
(15,29)-2-Aming-1-[(4-methylthio)phenyl]-1,3-propanediol into Its
Enantiomer for Efficient Synthesis ¢f Thiamphenicol and Florfenicol

Claudio Giordano,* Silvia Caviechioli, Bilvlo Lewi, and Marca Vilin*

fatvucs of SMicerea O 6, Jamdor® zdﬂﬁ" S}'&a‘p Fpd, Vig Simabus, 2698, 30002 Cormans,
tan, fraly

Recaived April 30, 1951

Thy wiual synbests of thiamphenice] and Horfapice] lovolves the resclution of racemie threp -aming-1-
[(d-methylthio)phenylj-1 3-propanadiol into ity 15,25 and 14,28 fromeg ({+)-3 end (-3-8), of which cnly the
lattar is a useful precuror. An efficient converslon of the 15,95 isomer ints the 18,20 spantiomer in high yield,

Ia deacribed.

Thismphenicol, ¢hree-(18 08N {dichloroacetamida-
1-[ (4-nethylsulfonyl)phenyl}]-1,3-propanedisl (1)1 and
florfenice! (2),? the 3-fluors derivative of 1, are broad-
spactrum antibiotics [Figura 1),

(11 {a) Elkn. J.; Ganellln, C. B, Dictioagry of Drugr, Chepman and
Hall; London, 1080; T-0C1TE, (B Cotler, H. A, Stenger. R 1 Butar, C,
B J Am. Cham, Soc, 1982, 74, 5476

20 () Elkew, J.; Gamallie, C. R, Netionary of Druge; Chapmas eid
Hall: Loadon, 1964; F-00124 (b Schutacher, D. P; Cluk, J. E;
Murphy, B. 1. Fischer, F. & o, g, Chem, 1990, &8, 6201,

D022- 32618 /81 / 1068-611 450260/ 0

Cusrent manufactnring procsssps for 1 and 2 invelve an
aptical resolution at some stage of the aynthesis. In moet
cases, entrelnment resolution® is performed on racemic
threp-2-aming-1-[(4-methyithiolphanyl]-1,3-propanediol
to afford the 1R,2R leower (=-§ {the precureor of 1 and

39 (o) ducques, J.; Collet, A; Wilwn, 5. H. Enantiomara, Bocemates
end Revalutions; Johia Wmﬁ Bobue New York, 1981 (h) Cellar, A
Hrisooe, M. 1.; Jucguss, 1. I, So¢, Chim, By, 1972, 127,

{4) Entrammene repclution of (k)-8 Long, L, M, U8 Pat. 2797214,
1550: Cham, Atatr, 1957, 5T, T414b,

D 1081 American Chemicel Sociaty
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' NP ! , | Fecha de ‘
Documento ( _Titufa publicacion
r - ORGANIC OXOAMMONIUM SALTS, 3. A
NEW CONVENIENT METHOD FOR THE
ART 1 | NEVY S ATION OF ALCOROLG 1O 1991-05-13 |
} _____ _  ALDEHYDES AND KETONES _ _
lDE U52002151431 { RECOVERY METHOD | 2002-10-17
e ]

ART 1. Juurnal of Organic I:‘.‘ri'uerr"ns'rur:-,.r 1991, 56, 61106114,

4, Andlisis de patentabilidad {segin requisito) {articulo 14 D48G)
MNovedad (articulo16 D486)

Respecto a la reivindicacion 1:

La reivindicacion 1 dice "Proceso para la recuperacion de un compuesto nitroxi
. organico de uha solucidn de este compuesto nitroxi en un solvente organico o una
mezola de solvente organico miscible en agua y agua, el proceso se caracteriza
porgue comprende 1as etapas de:
)] Ajustar el pH de 1a solucidn a un valor menor gque 4, para generar un ion
nitrosonio y 'a hidroxilamina protonada,
i) Retirar el solvente organico hasta que se forma un residuc gue contiene
el 1an nitrescnio ¥ la hidroxilamina protonada,
Lif} De ser necesario, redisolvid €l residuo obtenide en agua, y
v} Neutralizar la solucién acuosa resultante para recuperar el compuesto
ritraxi. ",

Respecto al estado de |a técnica:

D1 descripe un nueve método para la oxidacidn selectiva de alcoholes usando
sales organicas de oxoamonic generadas por desproporcion de nitroxidos
promovida por acidos en solucion (Resumen).

. Reaspesta g la solicitud en estudio:

De acuerdo con la reivindicacion independiente 1 de la solicitud en estudic &
principio técnice de esta es un proceso para [a recuperacion de un compuesto
organico. No obstante D1 describe procesc basado en la desproporcion de
nitroxidos a sales de oxoamonio y sales hidroxiamina promovidos por acidos, as':

3 Desproporcién de nitroxidos a sales de oxcamenio y sales hidroxjiamina
promavidos por acidos {(Pag. 6110, Col 2 parrafo 1),

i) Rernover |la sai por filtracion, secado, congentracion y destilacidén o
cristalizacion {Pag. 6110, Col 2 parrafp 1),

iii} Recuperacion facil del nitroxido de (a safes de hidroxiamina donde (a sal
es disuelta en agua, v (Pag. 6111, Col 2 pamrrafo 2)

i) Neutralizacién de la sal con KxCOs v tratada con perdxido y perborato
(Pag. 6111, Col 2 parrafo 2).

Dado lg antetiar, &l abjelo de la invencién recegido en )a relvindicacion 1 ha sido
divulgado idénticamente en la anterioridad D1, por lo tanto esta reivindicacion y
sus dependientes no pueden considerarse nuevas.
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Respecio a la relvindicacion 7;

La reivindicacidén 7 dice "Proceso para 1a oxidacion de un compuesto hidroxi en la
presencia de un compuesto nitroxi, que comprende las etapas de

iy Oxidar un compueste hidroxi en 1a presencia de un compuesto nifroxi y
opcionalmente un oxidante primang en un medio de reaccidn due
contiene agua,

iy Separar el compuesio nitroxi restante en la mezcla de reaccién con una
resina hidrofobica,

i} Retirar e compuesto hidroxi de la resina hidrofdbica al eluir la misma
con un solvente organico o una mezcla de agua y un solvente organico
miscible en agua, la mezcla tiene menor polaridad que el medio de
reacecion

v} Recuperar el compuesto nitroxi de la solucién resuitante por el proceso
de |a reivindicacion 1,

V) Reciclar el compuesto nitroxi obitenido de esta a |a etapa (i)

Respesto al estado de la técnica:

02 describe un método para obtener el activo ¢atalitico de una mezcla basada en
un radical estable nitroxil. Este consiste en poner en contacto la mezcla de
reaccion que comprende radicales estables de nitrexil con una fase sélida o liguida
que exhiben hidrofobicidad.

Respecto a la reivindicacidn en estudio:

De acuerdo con la reivindicacion independientz 7 de la solicitud en estudio el
principio tecnico de esta es un proceso para la oxidacion de un compuasta hidraxi
en presencia de un compuesto nitroxi. No obstante D2 describe la oxidacién de
sofuciones organi¢as y la recuperacian del 108 compuestos nitrexi por separacion
cromatografica, especificamente en el E). 4,

D2 no menciona ia recuperacion de los compuestos nitroxi por desproporeién de
nitroxidos. Sin embargo en el estado de |la técnica ya era conocido el process de
recuperacian de nitroxidos por desproporcion como lo reporta D1.

Es asl coma un experto en la materia que tuviera acceso a ios documentos 02 y
D1, poadria verse motivado a un proceso de oxidacidn de compuestos hidroxi en
presencia de compuastos nitroxi ¥ su final recuperacidn por medico de
desproporcion de nitroxidos tal come o propone la solicitud en estudio.

DGado lo anterior, las caracteristicas técnicas del proceso de oxidacién de esta
solicifud, no representa un avance tecnoldgico sobre el estado de la téonica,

En conclusion, esta reivindicacion y sus dependientes se encuantran afectadas en
su nivel inventivo ya que se derivah de manera evidente del estado de la t&cnica y
pueden ser obvias para un experte en al materia.

a%



7. Conclusion

Los requisitos de patentabilidad de la presente solicifud se encuentran afectados
asi:

" Reivindicaciones

5 N° | Deocumento N° I| Afectadas Requisito que afecta
b e e — o IR ——ovidd 4
i_m i ART. 1 i 7-11 Nivel inventivo

102 US2002151431 | 7-14 | Nivel Inventivo ]

..... kY| e, At ey e ey 10 i R T e, sy ]

En cumpiimignto del articulc 45 de la Decisidn 486 de la Comisidn de la
Comunidad Andina, se lg indica que debe dar respuesta dentro del término de 60
dias contados a partir de 1a fecha de nofificacidn de ia presente comutricacién. En
casp de no dar respuesta al presente reguerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara |a patente.
Notifiguese el prasente oficio conforme & lo dispuesto en el numeral 5.2, literal e),
del capitulo guinto de! titule primere de la Circular Unica N° 10 de 2001,

CESPEDES DE VERGEL
de Nuayas Creacionas

ALIX CARMEN
Jefe de Divisi

El anterior requerimientc fue notificado por fijacion en lista, de fecha

{9 0CT. 2009
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