EP O 376 185 Bl Description This invention relates to a process for
purification of 1,2-bis(nicotinagpd@meriepdle whi ch has been known to have a
t herapeutic effect on bl ood and bl ood vessel disorders such as
arteriosclerosis or 5 thronbosis through 1, 2-bis(nicotinam do)propane
dinit ratBescllP"!R“ocess for purifying crude 1,2-bis(nicotinan do)propane by
formng 1, 2-bis(nicoti nam do) pr opane oxal ate and di ssociating free

1, 2- bi s( ni EU? |'W§?PP'H(§ E’“‘Fﬁ%l‘ﬁ't"ﬁ@'@&?&l%t‘@ brsfwcawa'a'ﬂe?erawe é’@lcﬁth%ﬁe%f

pot assi uffe B rRIoPH- aAdES‘B’“lB'ﬁs?ﬂ disprpiars; ﬁ‘ﬁ'é 55 FpoHogriargsiseor

1, 2 bi s(‘H 'g?ﬁ'sﬁ ' s F’ talli an tallized or
purified ate 0r:%de ﬁs ss cua ree Ile -bls mc mgﬁ;g E:o mmﬁtﬁgq 8 q n nauc}:/:iﬁ':lizlutlon ver,
this pur 2@ S

cgrgo {eq o\l 6- t tr}iljéﬁ gﬁ% %?9‘; %: 2-b|s( ﬁamldo&pr?man? |st he
eotl

1, 2- bi s( é LA B
oxal at,p SaHBwévﬁr iﬁ%rp%nlﬁit lofokldsk tl‘frrd?n fhe Bf‘a%eys% gﬂ B&rikasi r ed

1, 2- bi siggies lapdbloRion e Bilafedait Q%M dRuPRIR (Eftallibddl ana th&vwhp Wésirbd/1,2-S1 nce
free 1, 2niQhisdtiRdnfidddrddany &R LAY 86 8itinddSwitk Rlich PR, §|ﬁc6 od\ 1,8k nidbiRarkiBé)prapans RY
vari ous ébiiét ifilomes mbdifdcontaining ¥aoud infpuies Guch Nis (niotidadity iqL-Bhdxy¢ardthyidino)-

pr opyl ni grogyinicasnasiide aKé N-(2-ethoxycarbonylamino-1-methyl)ethyl-nicotinamide. The desired product thus

N- ( 2- @4 hebtajred igbmraty adritaine -shehnimbinifibs) # talpydportiorcartoidna rrioeke(ratid lotarekp as daetmpedmuct

t hus 15 twbbhigh pertbrrgeoe liquid chrometegaphy JHBLO).Hruitimn Ut is tvere sliffistit @ qomplpiely trenaave diie 0. 4
to 1. 0% inperties bpfrecaysiatiations ot] ¢ 2dbis(micotimemidelprodase, hing hthe eacivstalized crodutogeinefally

chr omat oepntajpi puch liippueiies aFa propertion of 0.1ite 0.9 ératip ofl ared)ias dtermingd by hipL@ titd$ thersforepv e

t he i npumecessary ‘%@@W"WW turther ptifiestiom by xiligs a9l ahrerpatearaRhy. &) spehopeuiticationand

t he r &rRragede jisy bg frope fhe stndppint ¢f rPEQSP‘ﬂ'S" §Q§E:?Fdlql?ﬁ'ﬁtf°m"l {be pegguction of a
pHport i Brge gyantify of L.abiginicot W?‘H’F’é’fe area) as deternined b$/ HPLC. It is

t her ef or e G‘E'E%‘ gk the P'Gs%‘h‘ K’é i ﬁ%fefﬁfﬂd%iﬂ'&'det%‘ el‘fl&Pt“iPé?"eﬁid Ti W‘T“@%‘PT‘ 8?1‘ Al
S|I|cag|‘”El ??B{f’ "" r|f| t on 20 roc ure

di sad ooyt ‘o'ﬁb'f th
plr 33u\éﬁa|n fzml o)g(élpanE' im?:ﬁe% o oéiamme I n €

s(ﬂ% ﬁﬁg QEBGC'[
of the o] o%g f or
purifi Caérl éﬂ&u iugo §|kan bé?n@i aRJoBQﬁ ﬁd nt l'ﬂt r

thereof. Thg.onlgVie B8 drsbnta veﬁt f, P Sé(ﬁ:@&m&ﬁl&ﬁ&&daﬁé‘ c&ﬁﬂe ibd BY Gépe nga
procegs a‘..&u&.m@ue.a fnYah bt GFgdAIE solverdt Al Feacting nicétinic GEil WRARER 6 Qruas@a\a a%ﬁ@ha@
t he reacidemNaralturthbiCathi12ldiopasedddminb.tTRe dolvéntls ABIAIBMENed frbri e rédikisg YoscBoRYolufidhS
form ng ,oBtaldl crldd i1 2Mis(niRiiRafAb)ProPaMa. The Gudb bioddcEisftien Todcid@ with b (ver alcohol such
1, 2- bi s( & makancland ol Beid pephaiuceS1BRIscbtingidolpRopaie diritfatel ndd fesulting dinitrate gaMNi C
sol vent , is@ectystallizeld hgmtahmaixting @twaler 3andda Béerialeatiol. Meeni, 24 (ficatiavido)psiopassodiniteetectbusby -
addi ngs asbtaiekl adas suspeadegdGh Lani apganiof solbrit,adnd dnoalitali @r sUsitions ofoakaliiis bddad soltheent |
and r enpsusprysiorh dhe oigerimiydr conairtingahee stissoeiated 1.Abiswicatinamjddrortahe wisr p@ated, the
i nvent i oseivert, i9 distilled 1eff cwder nedweedoirensepaand theaprodyst isisrysialized flog & adysenanidrien3o
ni cot i ni eurified kY reqrystafizatiercio obigin dam @'@@PW@M’"’%@I haviag ethighguril¥-cot i nic acid with
a%pr gani c Preiagied axamples cof i eganie) Selvpah tised iy Syspending micginichacid include methylene

Ao pEiRes: éFﬁ‘?‘IE"‘e W'@o?@éﬁ %aﬂdﬂgf?h%mdﬁ?%e%@"‘?"é% Bdk gt acetE®ct i on

sol ut i ona’Pg'@%g s 22 bi.s n| cotl Th crud yct is
h e haw? %P@Bﬂ%l ?g? fmerhpplie s m?*ﬁv

or §3u£§a§‘t 9};&, S g R %fgangnw e ngse% rate

sal t s aﬂﬁé Erﬁu L X"th oridd Qerm% fd é%le??&ﬂ' mj&ﬁ

1, 2 b1 i A o i S e, 8 o ] PR e SHEA, |1

an or ganjgansho¥hbic add! hl@rﬂeai oréHnos%Ifo?nﬂ Bﬂm chlo?o t bdngt he

suspensi I QEERMTe corsRd; Bt 2an e Ydndrd) dﬁﬁﬁ\%rﬁ&u f from 1 to 1.5 mol
1, 2- bi s(%&cﬁ%ﬁﬁfﬁ%m) propane“:/s\’/acag separ at gci ﬁtuhe sol vent | Sonal stil f“é’ép?)'ff

under s¢ eduanél rgaction Hotwéan ritddthid i SNdQRB.EdndénSing Bt €anlbe Zatied 6RMA &h mer sigdnic and
t hen pur édivestdn iy presshte/aftital drgania base at 4 empdritears bf flom?-2001 Cstp 130 OF) prefedabiydi@nproDGane
havi ng atol80ot fgrarpetiod. of fone iG21016@ thinerles, Ippefeeablycifomt 20a0 80 giamtesc sol vent used for
suspendi ng Taitheoedulting reactipnl sdlution waschemedtieg] ic3yaopsiediaminie @y anckenourt oEravm0.45 101086,
acet one, melt by | mah ok migotinicoasid, eed tha hyixjure fig) reptech @t a reroperatush of tdm 020°Geto A9ACet hyl
acet as® prpleraply frem cAQ° §1t¢ 96y fof @paried of fome30de luminvisss prpferably 60 minies. Jhefap lowehase
i ncl ude flpahg g @ﬁ#‘*ﬂ@' wag adedhint the Faaetign imirdire: prntaiqingdhenirpduces) hesbip(EPey %D+
tri et hyl fAPER °'b8'i° a'Pt“Pec'G?‘}&?'! a%;‘ﬁ'ﬁé‘P@r"l"@B thergolvery h R ditilied off ascomwletely
gener al | §° prssitjejapd r'PB‘ffrﬂ"'dd‘F i the fpxtutp ifgn SmpNat ofi fiom Gof to R el iPrRfekablyC d.
45 Preferred exanpl es of the condensing agent i nclude a chloride of
carbonic acid ester such as ethyl chl @ ocarbonate and isobutyl

chl orocarbonate, a chloride of carboxylic acid such as pivalic acid

chl oride, an organophosphoric acid chloride and an organosul fonic acid
chloride with ethyl chlorocarbonate being particularly preferred. The
condensi ng agent can be generally used in an anount of from1l to 1.5 nols




mol of nicotinic acid. 50 The reaction between nicotinic acid and the
condensi ng agent can be carried ouepPioB78rigs®drt organic solvent in the
presence of the organic base at a tenperature of fromJ[err], preferably
from[err] to gerrlIib for a period of from10 to 60 m nutes, preferably from
20 to 30 nfuf mok et el pft figetinie @gie.t 4ndhes esulingomixmswashaiowesicid esthnd at a

1, 2- propa @BP%ﬂﬁ'fﬁef o 20" GRG0 18 Pesfergblytr10 ° QHortagpetiodddt frem 14§ hows, preferably for 5

ni cotinic itg tﬁéWB?t‘[‘ﬁ’@ﬁ@taf"@ac&"’e‘lﬂs(wt“&m!de}?f?emtWf@teofth thysrotitained] |

55 prefer 'quf‘ S3terth pf viatep aRdaowes algehols.gy methanol, ethanol
the reacti on

alliz
pr eker ab| y .bhfieéu}eb?ﬁfr r Tf‘%v%?“"gl initrin sa'te's @.novelhsprRoNRA Whighs bissnigtibeent o
; a%c sole Ry oduc n 2- lts%nl Icotl nam do) - propane
or, prefer ov;ep e§1 % gfﬁ lethan itiafh F2IL BFiuae fpetipylone B‘E‘E’He
distilled o .eeqm g g‘_ Tagéb%tf'cacsﬁﬂm'g
to the w Xﬂo%ﬁﬂrﬂl Baridhe ;:.%
185 Bl fr oiyurbxiéh qag:,:g%% ng lﬁg%mp nr cot |y§}|3c eag{a{:l 5 ® som'o" OfI ﬁod'ﬁ'a
m xture was a:kalrr@we o Srgaid soMentBuse® ThHElodH) didiiRatidh o? QB fdofinamidBpRbe ARlide 21
-10 C, f oracetofds md@d diveht’ b Belonb GncPethAbl) & tolUdhd: it Bliced %lee JFQ(&%O%E andsthanol
preci pi t atteing pyefeirad.s t her eby obt ai ni ng 1, 2- bi s(ni coti nam do) propane
di ni tratse. Thwstdromdingoahemocest a5 desaibe shave, 1,28B(nl2GtinkMiIAs)NEPaRs havihg @ HighPutid
m xed sol vambe oiftaingdt er and a | ower al cohol, e.g., nethanol, ethanol s or
propanol , pr Efechredsks foprpuriiication of Tmbs(nlecsltﬂnhda);gopdnmadcbrdihg?tdsthé tpresént fvénGorCover-
conpound HaMesh tedisapventagaseal thi canveniond! purifidatianepratess thraugti d2dismizstinaimideib@pane d
ex arrpl es cFP‘a'%thé“ rfliea gebicolerpn chramatographye antl is @n excelledt andterfialont pdiicetion pokeste
yI effe E‘HIQOW( "‘aE'E deipropanechevingcthe faliwing afivanieges.al cohol , e. g., met hanol ,

anol or B"‘“@i’ﬁ' P'@%a“%fm‘é.'#e alsk¥ary difficul 190batrpasystallireda | whaters i idliside
an i nor gani % gf?ﬁa"é initeste ‘iif‘nbﬁ 87 reaty elallized) frorm @ gelvant sstomy ¢ wetat and aslowtir um
H L r

hydr oxi de af % °(5‘>?‘l' ENRiiter c%[‘r'Pedl‘ﬁYé'Bif’s asRepvad Py sipgle %Q?HPQ?ﬂ'i"ed in
hydr oxi g of .t j ¢ solvent used

r elcr yst al :c ' %&EASQ leﬂ W%*bi%% od:EtN o:a ?6&“%%&’0& EHgieil "ﬂﬁ prg_;la@? éi}?é:onvgntft{:z
sol vent o

acet one and i th ces a & "B?’l?%'bss
as descri bedoraagggepuﬁaoaaﬂ%‘iﬁsm&an 53'5‘&. Bup! '3 AL ety 'ﬁ’f“ b e s

be obt ajned s) The cBAveRRAS prdebssHauirbd & HuhifRR oﬂfstein einb)| shiEd b & Cdnl aﬁp\x ge
accordi ng t epgakatiydi€8wRiagdol/Pont the 3taRapBint ofl(bFUﬁﬁ&o nB Szlﬁ %%m% b 'Lﬂg'l
convent i onainvgntitn dob< fdt reqlireBUENCESSH dndd iSta@s id-vedy Giicidnf)] COt i nam do) pr opane

oxal at e and Treipngettiinvertian BeflrtheoillustiitedCin rgRsaRk eainmhue folfiMhg leRantpibs EBE b [pRidbnt and
ef fici ent inyvantion ismetto bercqpstaee sssheidg liinided tHeredo.Di S( Ni cot i nam do) pr opane havi ng

the fol¥%ow ng advantages. (1) 1, 2-Bis(nicotinam do)propane oxal ate is very
di fficul t Exempie! Preparation of 112+ Bistuicotinamisiolpenpartb, nitisites - (ni coti nami do) pr opane
dinitrate can be easily recrystallized froma solvent systemof water and a
| ower al cohol0-AhE08h o %efm-@m'qu Wa§ suFnendet 140 niljof methylenelvblofriecandra 22gl (0.085
proyed "éf’)ﬁ' Phé'a’B@%\E“%%% &ri%eH mab afiethgl eljoracerbongte ovgrecaddedsto the gudpension. The
rem)val“’ofre g ‘1"”(§r dé‘?’t“@r‘““@ﬂ‘@s‘écﬁ"aﬁ%lﬁm@{ce frreiged acid anhydrides. Then, 3.2 g

1, 2- bi a8 toacteq fqp,B0 minutes at 30°C.
1, 2- b: 22 2:‘% “°’ E}ﬁ “§H'8'tﬂ ?f'd SH'U g@d Eé\'r&'\PﬁlFf%%of”a‘ﬁb‘t‘%%%qdaﬁ'n
rrdafaL

oalatea ShiAS R Ieaqm | u ?ﬂ@@%s
a)écor di gg Pe@uk & Eyre?%%s 9%"9 ;ﬁg ‘Fgeéq gff’r DSF: soiwﬁ tqu;bl]at #g&
dinitrate 15@&‘ of Met n&ﬁ@h%ﬁ '4rb Bz@ﬂbﬁ '% f&oki ma qghtgae

purificatipgip pigE@Ur e can be e I m na conven'fav'"?lglme ing
process requires a purlflcatlon step u5|ng S|I|ca gel chronatography whi ch
I s apparently di sadvant aggots—fromthe—standpet+rt—ef—prqducti on cost and
oper atissn, whereas the pr Slempentary fs dg% C 6Q6t require such a step and
therefore is very efficientCacdiw® greswet; | myensi by, bsad Urther illustrated
In greater detail by the [ &bind@ng €4aoml £H, 4yt | tN)e0.g8 dsent

ng

55
KBr

IR\’max

cm-!:

3300 (N-H), 1650 (C=0), 1350, 830 (NO;™)



i nvention is not to be construed as being limted thereto. 35 Exanple 1
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the resulting product were found to be substantially identical to those of the product obtained in Example 3.

Example 5 Preparation of 1,2-Bis(nicotinamido)propane

28.7 g (0.070 mol) of 1,2-bis(nicotinamido)propane dinitrate was suspended in 60 ml of ethanol, and 9.2
g of potassium hydroxide was added to the suspension. The resulting ethanol layer containing the
dissociated free 1,2-bis(nicotinamido)propane was separated, and the precipitated potassium nitrate was
removed by filiration. After distilling off the solvent under reduced pressure, 60 ml of acetone was added to
the residue to crystallize the product which was then separated by filtration and recrystallized from a mixed
solvent of 24 ml of ethanol and 80 ml of acetone to obtain 11.6 g (0.041 mol) of 1,2-bis(nicotinamido)-
propane. The melting point, elementary analysis values and infrared absorption spectrum of the resulting
product were found to be substantially identical to those of the product obtained in Example 3.
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