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Drotaverina piemaisijuma standartvielas praktiska

sinteze
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Kopsavilkums. Drotaverina hidrogénhlorids ir izplatits
papaverina tipa antispazmatisks Iidzeklis, pazistams arl ar
nosaukumu NO-SPA. Farmaceitiski aktivas vielas drotaverina
registracijas dokumentacija apskata virkni savienojumu, kas var
biit raduSies gan preparata sintézes gaita, gan degradesanas del.
Viens no tiem ir 6,7-dietoksi-1-(4-etoksi-3-hidroksi-benzil)-3,4-
dihidro-izohinolinija hlorids, kas ir drotaverina tautomérs ar
brivu 3-hidroksigrupu benzilaizvietotaja. Mes Seit pirmo reizi
aprakstam praktisku $1 piemaisijuma pilnu sintézi, kas lauj ieguit
minéto piemaisijuma standartvielu vairaku gramu apmeéra.
Ieteiktas vienpadsmit pakapju sintézes atslegstadija ir BiSlera-
Napiralska dihidroizohinolina cikla saslég§ana, savukart atvértas
kédes amida ka lineara prekursora sintézé nepiecieSsama (3-
benziloksi-4-etoksi-fenil)etikskabe iegiita 6 stadijas no komerciali
pieejama 3,4-dihidroksibenzaldehida.

Atslegas vardi: drotaverins, farmaceitiski aktivo vielu
piemaisijumi, BiSlera-Napiralska ciklizéSana.

l. IEVADS

Drotaverina hidrogénhlorids jeb No-Spa (1) ir arstniecisks
preparats ar spazmolitisku iedarbibu. Drotaverina darbibas
mehanisms saistits ar ta sp&ju inhib&t fermentu fosfodiesterazi
IV un palielinat cAMF daudzumu, kas savukart veicina kalcija
jonu saistiSanu muskulu §tinas.

Drotaverina registracijas dokumentacija reglamente ta
farmaceitiski aktivos piemaisijumus (2a-c), kuri varétu rasties
sint€zes norises gaita vai iegilito produktu degradacijas
rezultata (1. attels).

Saja darba pirmo reizi aprakstita drotaverina piemaisijuma
A (2a) iegisana, kas realiz€ta no komercpreparata 3,4-
dihidroksibenzaldehida 11 stadiju sintezg.
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1. att. Drotaverins (1) un ta registracijas faila fiks&tie piemaisijumi (2a-c).
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Il. REZULTATI UN TO IZVERTEJUMS

Tapat ka drotaverina sintézé [l], ari piemaisfjuma 2a
iegiiSanai identific§jam BiSlera-Napiralska ciklizéSanu ka
atslégstadiju misu retrosintétiskaja analizé (2. attéls). Tas
noved pie lineara prekursora 3, ko, acimredzami, var veidot no
komerciali  pieejama  2-(3,4-dietoksifenil)etilamina  un
attiecigds karbonskabes, kas visparigd veida attelota ar
formulu 4. Talak, nemot véra faktu, ka visvieglak pieejams ir
aizvietots benzaldehids 8, ir iesp&jami vairaki risinajumi:
karbonskabi 4 var generét gan no nitrila 5 [2], gan no 2-aril-
nitroetdna 9, gan no vinilétera 11. P&dgjais, piem&ram, ir
ieglistams Vitiga [Wittig] reakcija no aldehida 8, savukart
nitroatvasinajums 9 ir pieejams no Henrija [Henry] reakcijas
produkta 10. Atgriezoties pie nitrila 5, tas ir sasniedzams gan
no cianhidrina 6, gan no aizejoSo grupu (AG) saturosa
benzilspirta atvasinajuma 7.

Pieeja 8—11 netika izméginata, bet cianhidrina sintéze
(8—6) un Henrija reakcija (8—10) nedeva vélamos rezultatus.
Cianhidrina veidosanas reakcija ar dazadiem katalizatoriem
vargjam iegiit tikai Iidz 30% konversiju, savukart, nitrometana
pievienoSanu aldehidam nevargjam apstadinat nitrospirta 10
stadija, jo stabilizéta benzilkatjona dél notika arT otra
nitrometana ekvivalenta pievienoSanas, dodot 2-aril-1,3-
dinitropropanu. Tadgjadi izstradajam un optimiz&€jam
karbonskabes 4 sintézes shemu 8 -»7—5—4.
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2. att. Drotaverina piemaisijuma Standartvielas 2a retrosint&tiska analize.
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Sintézi  uzsakam ar  komerciali  pieejama  3,4-
dihidroksibenzaldehida (8a) selektivu aizsargasanu divas
stadijas (3. attéls). Literatura [3] aprakstita 4-OH funkcijas
etileSana deva monofenolu 12 ar 76% iznakumu. P&c
benzilésanas ieguvam ortogonali aizsargatu aldehidu 13
(80%), kas ir sagatavots nakamajam stadijam. To reducgjot ar
NaBH, metanola $kiduma, izdalijam benzilspirtu 14 (79%),
kura apstrade ar metansulfonilhloridu deva attiecigo
benzilhloridu 16 ar 86% iznakumu. Sada kimiska parvértiba ir
tikai dal&ji parsteidzo$a, jo in situ veidojies mezilats 15 ir
samera labils un viegli iesaistas Syl reakcijas ar nukleofiliem.
Tas  skaidrojams ar  aromatiska sisttma esoSiem
elektrondonoriem aizvietotajiem, kas stabilizé benzilkatjonu.
Saja gadijuma reakcijas vide veidojas trietilamonija hlorids
(ROH + NEt; +MsCl — ROMs + Et;NH" CI), kas ka
nukleofils nomaina mezilgrupu pret hlora atomu.

Benzilhloridi ir pietieckami aktivi talakas nukeofilas
aizvietoSanas reakcijas, un més to izmantojam benzilnitrila 17
sintézei ar 73% iznakumu. P&c nitrila pilnigas hidrolizes, kas
norisingjas kalija hidroksida etanola §kiduma pie +80 °C 4
stundas, un sekojoSas paskabinaSanas izdalfjam planoto
karbonskabi 18 ar 88% iznakumu.

Seit aprakstita sekvence parada benzilgrupas ka fenola
aizsarggrupas pielietojuma pamatojumu. Pirmkart, nav
iespgjama selektiva pirméja spirta meziléSana fenola klatieng,
otrkart, ne silil-, ne estertipa aizsarggrupas nav piemérotas
saméra smagajiem nitrila 17 hidrolizes apstakliem.
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3. att. Drotaverina piemaisijuma standartvielas 2 sintézes shéma.
Ar1 nakamaja stadija — amid@Sanas reakcija ar ariletilaminu 19
briva fenola HO-grupa nav vélama tas skabuma de]. Tad&jadi
atvertas virknes amidu 20 ieguvam, amidgjot skabi 18 ar
aminu 19 EDC klatieng. Konkrétais karbodiimids ieteicams, jo
to var viegli atmazgat no reakcijas maisijuma organiska slana
ar atSkaiditam skabem [4].

Talakais sintétiskais plans un imina dubultsaites klatbiitne
mérkmolekula 2a pieprasija aizsarggrupas stratégijas mainu.
Benzilgrupas hidrogenolize uz Pd/C katalizatora atmosferas
spiediena deva brivu fenolu 21 ar 95% iznakumu. Bislera-
Napiralska ciklizé$ana [5, 6] tika m&ginata ar §adu produktu,
kas viena stadija dotu mérksavienojumu 2a. Lai arl ir
sastopami nedaudzi literatiiras precendenti lidziga tipa
parvéertibam [7], masu gadijjuma brivas fenola HO-grupas
fosforilésana reakcijas maisijuma ar POCIl; nelabvéligi
ietekmgja reakcijas iznakumu. Savukart benzoilestera izveide
un ta talaka apstrade ar POCI; toluola +90 °C temperatiira
atlava izdalit ciklizéto produktu 23 ar 93% iznakumu. P&c
debenzoilésanas ar HCI ieguvam meérka savienojumu 2a
(90%).

Drotaverina piemaisijuma standartviela 6,7-dietoksi-1-(4-
etoksi-3-hidroksi-benzil)-3,4-dihidro-izohinolinija hlorids (2a)
iegiits 10 pakapju sintéz€ no literatira aprakstita 4-etoksi-3-
hidroksi-benzaldehida (12) jeb 11 stadiju sintéz€ no
komerciali pieejama 3,4-dihidroksi-benzaldehida (8a) ar
kopgjo iznakumu 15%.

1. EKSPERIMENTALA DALA

Komerciali pieejamie reagenti un $kidinataji lietoti bez
papildus attiriSanas. Sint€z€m nepiecieSamie bezidens
skidinataji iegiiti sekojoSi destilgjot: tetrahidrofurans un
toluols no metaliska natrija, metanols no metaliska magnija,
dihlormetans un dimetilsulfoksids no kalcija hidrida. Reakciju
progress un vielu tiriba monitoréta ar: 1) planslana
hromatografiju, lietojot Merck plaksnites Kieselgel 60 Fjs4; 2)
gazu hromatografu ar masselektivo detektoru ET rezima pie
70 eV, 5% fenilmetilsiloksana kapilara kolonna (30m x 250
pm x 0,25 um), nesgjgaze — hélijs (1 ml/min.), temperatiiras
rezims: 70 °C 3 min., paaugstina par 40 °C/min. lidz 310 °C,
iztur 15 min., inzekcijas tilpums 5 pl (¢ = 2 mg/ml; CHCIy).
Kolonnu hromatografijai / hromatografiskai filtrésanai lietots
Rocc silikagels ar dalinu izméru 40-60 pm. KMR spekitri
uznemti uz Bruker Ultra Shield™ 300 spektrometra, 'H-KMR
spektri uzpemti pie 300 MHz, “C-KMR pie 75 MHz.
Kimiskas nobides pierakstitas J skala un konstantes J méritas
hercos. Nedeitereta $kidinataja atlikuma signals izmantots ka
'H-KMR iek3gjais standarts (CHClg: 6 (H) 7.26, DMSOq.g: &
(H) 2.50, D,0: & (H): 4.79 ppm). *C-KMR spektri kalibréti
sekojosi: CHClj3: 0 (C) 77.16, DMSOy.: 0 (C) 39.52 [8].

6,7-Dietoksi-1-(4-etoksi-3-hidroksi-benzil)-3,4-dihidro-
izohinolinija hlorids (2a)

Spiedienizturiga ampula O-benzoilaizsargato drotaverina
piemaisTjuma 23 (2,85 g, 6,0 mmol) $kidumam metanola (50
ml) pievieno koncentrétu (36%) HCI Gdens skidumu (30 ml).
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Ampulu noslédz un karsé + 80 °C temperattira 3 stundas un
tad iztur 14 stundas telpas temperatiira. Reakcijas maisijumu
mazga ar toluolu (50 ml) un diizopropil&tera/heksana (1:5)
maistjumu (30 ml). No iegiitas organiskas fazes pazeminata
spiediena attvaice metanola parakumu Iidz novéro produkta
kristalizéSanos. legiito Gidens skidumu atdzesgé Iidz istabas
temperatiirai un filtré. Produktu uz filtra mazga ar acetonu.
Iegtist analitiski tiru produktu 2a (2,2 g, 90%).

'H KMR (300 MHz, DMSOg) J, ppm: 14.52 (pl.s., 1H, H-
N(2)), 7.22 (s, 1H, H-C(5)), 6.97 (pl.s., 1H, H-C(2")), 6.84 (d,
1H, 3 = 8.1 Hz, H-C(6)), 6.71 (s, 1H, H-C(8)), 6.72 (d, 1H,
%1 =8.1 Hz, H-C(57)), 4.44 (s, 2H, H-C(1")), 4.14 (q, 2H, 3J =
7.0 Hz, CH3CH,-0-Ar), 3.99 (g, 2H, *J = 7.0 Hz, CH;CH,-O-
Ar), 3.98 (q, 2H, *J = 7.0 Hz, CH3CH,-O-Ar), 3.91 (m, 2H, H-
C(4)), 3.91-3.67 (pl.s, 1H, HO-C(3™)), 2.97 (t, 2H, 3J = 7.5
Hz, H-C(3)), 1.45 (t, 3H, %] = 7.0 Hz, CH,CH,-O-Ar), 1.37 (t,
6H, °J = 7.0 Hz, CH,CH,-O-Ar). *C KMR (75 MHz,
DMSOg) J, ppm: 174.3, 156.1, 147.8, 146.6, 145.8, 133.8,
126.2, 120.5, 116.9, 115.3, 114.0, 112.7, 111.7, 65.1, 65.0,
64.5, 40.9, 38.1, 25.4, 14.9, 14.4 (2xC). GH-MS: tz = 10.62
min.; aprékinats (briva baze: C,H,7NO,;) m/z 369.2; atrasts
369.2. Elementanalize: aprékinats C,,H,7NO4*HCI (405,92) C
65,10; H 6,95; N 3,45; atrasts C 64,87; H 7,03; N 3,58.

4-Etoksi-3-hidroksi-benzaldehids (12)

Aldehida 8a (25 g, 0,18 mol) un K,CO; (19 g, 0,14 mol)
suspensijai karsta (+ 80 °C) DMF (100 ml) lenam pievieno
dietilsulfatu (28 g, 0,18 mol). Iegiito reakcijas maisijumu iztur
pie + 80 °C 1,5 stundu un atstaj pa nakti istabas temperatiira.
Tad to izlej uz ledus (600 g), izkritusas nogulsnes filtré, uz
filtra tas skalo ar heksanu (3 x 15 ml) un zavé + 50 °C 3
stundas. legaist analitiski tiru 12 (23 g, 76%).

'H KMR (300 MHz, CDCls) 8, ppm: 9.84 (s, 1H, CHO),
7.44 (d, 1H, ) = 1.7 Hz, H-C(2)), 7.42 (dd, 1H, %] = 8.1 Hz, “J
= 1.7 Hz, H-C(6)), 6.95 (d, 1H, %J = 8.1 Hz, H-C(5)), 5.90
(pl.s, 1H, OH), 4.22 (q, 2H, %) = 7.2 Hz, CH3;CH,0-C(4)),
1.50 (t, 3H, %J = 7.2 Hz, CH3CH,0-C(4)). GH-MS: t; = 6.84
min.; aprékinats (CgH1003) m/z 166.1; atrasts 166.1.

3-Benziloksi-4-etoksi-benzaldehids (13)

Aldehida 12 (22 g, 0.13 mol) $kidumam abs. THF (600 ml)
pie 0 °C Ieni pa porcijam pievieno NaH (60% suspensija ella;
6,4 g, 0.16 mol). legiito reakcijas masu maisa pie 0 °C 20 min.
un tad tai 1€nam pievieno benzilbromidu (25g, 0,15 mol) ta, lai
iek$gja temperatiira neparsniegtu + 10..+15 °C. Ka pedgjo
reakcijas maisijumam pievieno tetrabutilamonija jodidu (4,8 g,
13 mmol) un reakcijas masai atlauj sasilt Iidz istabas
temperatirai. Reakciju maisa pa nakti istabas temperatiira un
nakamaja diena iztur papildus 4 stundas pie + 35 °C. Tad to
uzmanigi istabas temperatiira neitralizé ar IM NaH,PO, tdens
§kidumu (~ 200 ml) Iidz pH 3. Nodala slanus un THF slani
ietvaicé pazeminata spiediena lidz ~100 ml atlikumam. Tad
tam pielej toluolu (300 ml) un atdala noslanojusos tidens fazi.
Organisko fazi zavé virs beziidens Na,SO,, filtré un ietvaicé
pazeminata spiediena. Iegttajam atlikumam pievieno heksanu
(50 ml) Iidz tas sakristalizgjas. Ieglito suspensiju filtré un uz

filtra mazga ar heksanu (2 x 50 ml). leglist analitiski tiru 13
(27 g, 80%).

'H KMR (300 MHz, CDCl;) 8, ppm: 9.81 (s, 1H, CHO),
7.47-7.43 (m, 4H, H-C(Ar)), 7.41-7.29 (m, 3H, H-C(Ar)), 6.98
(d, 1H, %) = 8.7 Hz, H-C(5)), 5.19 (s, 2H, CH,0-C(3)), 4.19
(9, 2H, 3 = 7.0 Hz, CH3CH,0-C(4)), 1.51 (t, 3H, ] = 7.0 Hz,
CHsCH,0-C(4)). GH-MS: t; = 8.53 min.; aprekinats
(C16H1603) m/z 256.1; atrasts 256.1.

(3-Benziloksi-4-etoksi-fenil)-metanols (14)

Aldehida 13 (24 g, 94 mmol) skidumam metanola (300 ml)
lénam pa porcijam pievieno NaBH, (5 g, 0,13 mol) 0...+5 °C
temperatiira. legiito reakcijas masu maisa istabas temperatiira
2 stundas un tad to uzmanigi neitraliz€ ar 2M NaH,PO, tidens
Skidumu Iidz pH 6. No iegiitas suspensijas pazeminata
spiediena attvaic€ metanolu un atlikumu ekstrahé ar CH,Cl, (3
x 100 ml). Organisko fazi zave virs beziidens Na,SOy, filtré un
ietvaicé pazeminata spiediena lidz 150 ml tilpumam. Tad tai
pielej heksanu (100 ml) un izgulsngjusos produktu filtre.
Iegtist analitiski tiru 14 (19 g, 79%).

'"H KMR (300 MHz, CDCls) §, ppm: 7.47-7.44 (m, 2H, H-
C(Ar)), 7.40-7.28 (m, 3H, H-C(Ar)), 6.96 (pl.s., 1H, H-C(Ar)),
6.89 (pl. s., 2H, H-C(Ar)), 5.15 (s, 2H, CH,0-C(3)), 4.57 (s,
2H, HOCH,-C(1)), 4.11 (g, 2H, %J = 7.0 Hz, CH;CH,0-C(4)),
1.45 (t, 3H, % = 7.0 Hz, CH,CH,0-C(4)). *C KMR (75 MHz,
CDCl3) o, ppm: 148.9, 1489, 137.5, 133.8, 128.6, 127.9,
127.4,120.4,114.2,113.9, 71.3, 65.4, 64.9, 15.0.

3-Benziloksi-4-etoksi-benzilhlorids (16)

Benzilspirta 14 (5,3 g, 21 mmol), trietilamina (3,1 g, 31
mmol) un 4-N,N-dimetilaminopiridina (0,13 g, 1 mmol)
§kidumam CH,Cl, (70 ml) I&ni pievieno mezilhloridu (2,58 g,
23 mmol) pie -10°C...-15 °C. P&c mezilhlorida pievieno3anas
reakcijas masai lauj sasniegt telpas temperatiiru un to maisa
1,5 stundu. Tad reakcijas masu atdzesé 1idz 0 °C un tai pielej 1
M KH,PO, tidens skidumu (50 ml), izveidojusos slanus nodala
un organisko slani mazga ar piesatinatu NaHCO; tdens
Skidumu (2 x 30 ml). Organisko fazi zavé virs beziudens
Na,SO,, filtré un ietvaicé pazeminata spiediend. Sadi iegiist
hloridu 16 ka ellu, kas stavot pamazam kristaliz&jas. Ieglst
analitiski tiru 16 (4,9 g, 86%).

'H KMR (300 MHz, CDCl3) 6, ppm: 7.47-7.44 (m, 2H, H-
C(Ar)), 7.41-7.28 (m, 3H, H-C(Ar)), 7.00-6.92 (m, 2H, H-
C(Ar)), 6.85 (d, 1H, *J = 8.1 Hz, H-C(Ar)), 5.15 (s, 2H,
CH,0-C(3)), 4.52 (s, 2H, CICH,-C(1)), 4.11 (g, 2H, 31 =7.0
Hz, CH,CH,0-C(4)), 1.45 (t, 3H, *J = 7.0 Hz, CH;CH,O-
C(4)). GH-MS: tg = 7.26 min.; aprékinats (CgH17ClO,) m/z
276.1/278.1; atrasts 276.1 / 278.1.

(3-Benziloksi-4-etoksi-fenil)-acetonitrils (17)

Benzilhlorida 16 (4,8 g, 17 mmol) un tetrabutilamonija
jodida (0,6 g, 1,7 mmol) skidumam abs. DMSO (30 ml)
pievieno KCN (2,47 g, 38 mmol) un ieglito suspensiju maisa
istabas temperatiira pa nakti. Reakcijas masai pievieno tdeni
(70 ml) un toluolu (70 ml), izveidojuSos slanus atdala.
Organisko fazi mazga ar fideni (5 x 50 ml), savukart ieprieks
atdalito tidens fazi atekstrah€ ar toluolu (3 x 30 ml). Toluola
slanus pavieno un mazga ar 1 M KH,PO, tidens $kidumu (30
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ml). Organisko fazi zavé virs beziidens Na,SO,, filtré un
ietvaicé pazeminata spiediena. Sadi iegast tehnisko produktu
17 (4,1 g), kuru atttra ar silikagela kolonnas hromatografiju
(toluols/heksans 1:1 — toluols). Iegiist analitiski tiru 17 (3,4 g,
73%); R¢= 0,22 (heksans/acetons = 5:1).

'H KMR (300 MHz, CDCl,) 8, ppm: 7.47-7.29 (m, 5H, H-
C(Ar)), 6.90-6.83 (m, 3H, H-C(Ar)), 5.15 (s, 2H, CH,0-C(3)),
410 (g, 2H, %) = 7.0 Hz, CH;CH,0-C(4)), 3.64 (s, 2H,
NCCH,-C(1)), 1.46 (t, 3H, %] = 7.0 Hz, CH3;CH,0-C(4)). °C
KMR (75 MHz, CDCl;) 4, ppm: 149.0, 148.9, 136.9, 128.5,
127.9, 127.3, 122.1, 121.1, 118.2, 114.6, 113.9, 71.3, 64.7,
23.1, 14.9. GH-MS: tz = 8.77 min.; aprekinats (C;;H;7NO,)
m/z 267.1; atrasts 267.1.

(3-Benziloksi-4-etoksi-fenil)-etikskabe (18)

Nitrila 17 (3,5 g, 13 mmol) un KOH (3,5 g, 63 mmol)
$kidumu etanola (50 ml) / Gidens (10 ml) maisijuma vara ar
atteci 4 stundas. Reakcijas masu atdzesé lidz telpas
temperatirai, pievieno tdeni (30 ml) un nepolaras
komponentes atmazga ar toluolu (30 ml). Reakcijas sarmaino
$kidumu neitralizé ar 2 M KH,PO, tdens $kidumu (100 ml)
un papildus paskabina ar daziem pilieniem konc. HsPO, lidz
pH 2, tad to ekstrahé ar CH,Cl, (4 x 40 ml). Organisko fazi
zave virs beziidens Na,SO,, filtré un ietvaicE€ pazeminata
spiediena. Iegiist analitiski tiru skabi 18 (3,3 g, 88%).

'H KMR (300 MHz, CDCls) §, ppm: 7.46-7.44 (m, 2H, H-
C(Ar)), 7.38-7.28 (m, 3H, H-C(Ar)), 6.87-6.80 (m, 2H, H-
C(Ar)), 5.13 (s, 2H, CH,0-C(3)), 4.09 (g, 2H, 3J = 7.0 Hz,
CH3CH,0-C(4)), 3.54 (s, 2H, HOOCCH,-C(1)), 1.44 (t, 3H,
%J = 7.0 Hz, CH4CH,0-C(4)). *C KMR (75 MHz, CDCls) 4,
ppm: 177.9, 148.7 (2C), 137.3, 128.6, 127.9, 127.5, 125.9,
122.5,116.3,113.9, 71.4, 64.8, 40.6, 15.0.

2-(3-Benziloksi-4-etoksi-fenil)-N-[2-(3,4-dietoksi-fenil)-
etil]-acetamids (20)

Amina 19 (3,2 g, 15 mmol), 4-N,N-dimetilaminopiridina
(3,76 g, 31 mmol) un EDC (3,0 g, 15 mmol) skidumam abs.
CH,Cl, (100 ml) pie 0 °C pievieno skabes 18 (4,0 g, 14 mmol)
Skidumu abs. CH,Cl, (30 ml). Iegiito reakcijas masu maisa pie
0 °C 1 stundu, at]auj tai sasniegt telpas temperatiiru un maisa
15 stundas. Iegiito reakcijas maisijumu skalo ar 1 M KH,PO,
tdens §kidumu (2 x 100 ml) un @deni (2 x 30 ml). Organisko
fazi zave virs beziidens Na,SOy, filtré un ietvaicé pazeminata
spiediena. Tegiist analitiski tiru amidu 20 (5,8 g, 87%).

'H KMR (300 MHz, CDCls) 8, ppm: 7.44-7.27 (m, 5H, H-
C(Ar)), 6.83 (d, 1H, *J = 8.1 Hz, H-C(Ar)), 6.72-6.66 (m, 3H,
H-C(Ar)), 6.61 (d, 1H, “J = 1.9 Hz, H-C(Ar)), 6.47 (dd, 1H, *J
= 8.0 Hz, “J = 2.0 Hz, H-C(Ar)), 5.34 (pl.t, 1H, %] = 5.6 Hz,
NH), 5.09 (s, 2H, PhCH,0-C(3")), 4.10 (q, 2H, %] = 7.0 Hz,
CH5CH,0-C(Ar)), 4.05 (q, 4H, 3J = 7.0 Hz, CHsCH,O-
C(Ar)), 3.42 (s, 2H, CO-CH,-Ar), 3.37 (dd, 2H, *J = 5.6 Hz, %)
= 6.8 Hz, N-CH,-CH,-Ar), 2.59 (t, 2H, %] = 6.8 Hz, N-CH,-
CH,-Ar), 1.46 (t, 3H, 3J = 7.0 Hz, CH;CH,0-C(Ar)), 1.42 (t,
3H, *J = 7.0 Hz, CHsCH,0-C(Ar)), 1.40 (t, 3H, 3J = 7.0 Hz,
CH;CH,0-C(Ar)). GH-MS: tz = 15.13 min.; aprékinats
(CoH35NOs) m/z 477.3; atrasts 477.3.
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N-[2-(3,4-Dietoksi-fenil)-etil]-2-(4-etoksi-3-hidroksi-
fenil)-acetamids (21)

Lineara amida 20 (5,8 g, 12 mmol) skidumam metanola
(150 ml) pievieno paladiju uz ogles (2 g, 10% Pd saturs) un
iegilitaja suspensija barboté gazveida tGdenradi 30 min. Tad
barbotgSanu partrauc un reakciju maisa slégta trauka tidenraza
atmosfera 24 h. Reakcijas maistjumu fitré caur celitu un
ietvaic€ pazeminata spiediena. legiist analitiski tiru produktu
21 (4,5 g, 95%).

'H KMR (300 MHz, CDCl,) 8, ppm: 6.79-6.72 (m, 3H, H-
C(Ar)), 6.61-6.58 (m, 2H, H-C(Ar)), 6.53 (dd, 1H, % = 8.1
Hz, “J = 1.7 Hz, H-C(Ar)), 5.51 (pl.t, 1H, %) = 5.6 Hz, NH),
4.09 (g, 2H, %) = 7.0 Hz, CH3;CH,0O-C(Ar)), 4.04 (g, 2H, ) =
7.0 Hz, CH;CH,O-C(Ar), 4.01 (g, 2H, % = 7.0 Hz
CH3CH,0-C(Ar)), 3.42 (s, 2H, CO-CH,-Ar), 3.40 (q, 2H, 3J =
6.3 Hz, N-CH,-CH,-Ar), 2.64 (t, 2H, 3] = 6.8 Hz, N-CH,-CH,-
Ar), 1.44 (t, 3H, 3J = 7.0 Hz, CH3CH,0-C(Ar)), 1.42 (t, 6H, )
= 7.0 Hz, CH5;CH,0-C(Ar)). *C KMR (75 MHz, CDCls) 4,
ppm: 171.5, 149.0, 147.5, 146.2, 145.3, 131.4, 127.7, 121.2,
121.0, 115.8, 114.1, 113.8, 112.0, 64.8, 64.6 (2C), 43.4, 40.9,
35.2, 15.0. GH-MS: tg = 11.17 min.; aprékinats (C,,H,9NOs)
m/z 387.2.3; atrasts 387.2.

5-{[2-(3,4-Dietoksi-fenil)-etilkarbamoil]-metil}-2-etoksi-
fenilbenzoats (22)

Fenola tipa atvasinajuma 21 (1,42 g, 3,7 mmol) un
trietilamina (0,74 g, 7,3 mmol) $kidumam abs. toluola (40 ml)
-10...-15 °C temperatiira pievieno benzoilhloridu (0,57 g, 4,1
mmol). Ieglitajam reakcijas maisijumam atlauj sasniegt telpas
temperatiiru un to iztur 14 stundas. Tad to skalo ar piesatinatu
NaHCO; tdens skidumu (3 x 40 ml) un Gdeni (2 x 30 ml).
Organisko fazi zave virs beziidens Na,SQ,, filtré un ietvaicé
pazeminata spiediena. Sadi iegiist tehnisko produktu 22, kuru
attira ar silikagela kolonnas hromatografiju (toluols —
toluols/acetons 15:1). Iegist analitiski tiru 22 (1,5 g, 83%); R¢
= 0,29 (toluols/acetons 5:1).

'H KMR (300 MHz, CDCI3) 6, ppm: 8.20 (d, 2H, 3J = 7.9
Hz, H-C(Bz)), 7.65 (t, 1H, *J = 8.0 Hz, H-C(Bz)), 7.52 (t, 2H,
%) = 8.0 Hz, H-C(Bz)), 7.02-6.98 (m, 2H, H-C(Ar)), 6.93 (d,
1H, ) = 9.2 Hz, H-C(Ar)), 6.74 (d, 1H, 3J = 8.1 Hz, H-C(Ar)),
6.65 (d, 1H, *J = 1.9 Hz, H-C(Ar)), 6.56 (dd, 1H, *J = 8.1 Hz,
*J = 1.9 Hz, H-C(Ar)), 5.48 (pl.t, 1H, *J = 6.8 Hz, NH), 4.06
(9, 2H, %) = 6.9 Hz, CH;CH,0-C(Ar)), 4.02 (q, 2H, *J = 6.9
Hz, CH,CH,0-C(Ar)), 3.99 (g, 2H, *J = 6.9 Hz, CH,CH,O-
C(Ar)), 3.49 (s, 2H, CO-CH,-Ar), 3.44 (q, 2H, *J = 6.8 Hz, N-
CH,-CH,-Ar), 2.68 (t, 2H, *J = 6.8 Hz, N-CH,-CH.-Ar), 1.42
(t, 3H, ) = 6.9 Hz, CH;CH,0-C(Ar)), 1.40 (t, 3H, *J = 6.9 Hz,
CH5CH,0-C(Ar)), 1.30 (t, 3H, *J = 6.9 Hz, CH;CH,0O-C(Ar)).
GH-MS: tR = 16.89 mm, aprélginﬁts (C29H33N06) m/z 4912,
atrasts 491.2.

5-(6,7-Dietoksi-3,4-dihidroizohinolin-1-il-metil)-2-etoksi-
fenilbenzoats (23)

Linearas kédes amida 22 (3,0 g, 6,1 mmol) skidumam abs.
toluola (20 ml) pievieno POCl; (10 ml) argona atmosfera.
Iegiito reakcijas masu maisot karsé + 90 °C temperatiira 3
stundas un izdaloSos gazveida HCIl novada caur reakcijas
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aparatiiras sastava eso$a atteces dzesinataja gala piemont&to
barbotieri, kur§ piepildits ar abs. toluolu. Tad reakcijas
maisijumu iekoncentré pazeminata spiediena Iidz sausam,
pievieno toluolu (30 ml) un filtré. Uz filtra skalo ar heksanu.
Sadi iegiist tehniska dihidroizohinolina 23 fosfatu maistjumu
(4,3 g). To skidina metanola (40 ml), pievieno NaOH (2 g)
$kidumu tdent (100 ml) un iztur 15 min. istabas temperatiira.
Saja laika nogulsngs izkrit briva baze 23, kuru filtré un uz
filtra skalo ar Gdeni. legist analitiski tiru produktu 23 (2,7 g,
93%).

'H KMR (300 MHz, CDCI3) 6, ppm: 8.17 (d, 2H, %1 = 7.7
Hz, H-C(Ar)), 7.64 (t, 1H, %J = 7.7 Hz, H-C(Ar)), 7.50 (t, 2H,
%) = 7.7 Hz, H-C(Ar)), 7.33 (d, 1H, 3J = 8.7 Hz, H-C(Ar)),
7.24 (s, 1H, H-C(Ar)), 7.21 (s, 1H, H-C(Ar)), 6.94 (d, 1H, 3J =
8.7 Hz, H-C(Ar)), 6.72 (s, 1H, H-C(Ar)), 4.18 (g, 2H, %) = 6.8
Hz, CH3;CH,0-Ar), 4.00 (q, 4H, 3J = 6.8 Hz, CH;CH,0-Ar),
3.95 (m, 2H, H-C(3)), 3.49 (s, 2H, CH,-C(1)), 2.99 (t, 2H, %J =
6.8 Hz, H-C(4)), 1.49 (t, 3H, 3] = 6.9 Hz, CH;CH,0-Ar), 1.41
(t, 3H, % = 6.9 Hz, CH3;CH,0-Ar), 1.26 (t, 3H, 3J = 6.9 Hz,
CHsCH,0-Ar). GH-MS: tz = 14.86 min.; aprékinats
(CgH3iNOs) m/z 473.2; atrasts 473.3.
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Maris Turks, Viktors Kumpins, Daina Zicane. Practical Synthesis of Drotaverine Impurity Standard

Drotaverine hydrochloride is used as antispasmodic drug arising from papaverine class of biologically active compounds. It is marketed also
under the name of NO-SPA. Drug Master File of drotaverine documents a list of potential impurities that may arise during both, the chemical
synthesis and partial degradation. One of those regulated compounds is 6,7-diethoxy-1-(4-ethoxy-3-hydroxybenzyl)-3,4-dihydroisoquinolinium
chloride. The latter is an imine tautomer of drotaverine and additionally differs from the parent structure with free 3-hydroxy group in the
benzylic substituent. We report here for the first time the full synthesis of the above mentioned standard impurity. The developed synthetic
route allows to obtain several grams of the required product. The synthesis consists of 11 steps with the key-process being Bischler-Napieralski
cyclisation of isoquinoline cycle. In turn, the linear precursor was obtained from commercially available 2-(3,4-diethoxyphenyl)ethylamine and
(3-benzyloxy-4-ethoxyphenyl)acetic acid. The latter was obtained in 6 steps from commercial 3,4-dihydroxybenzaldehyde. Synthetic sequence
towards this carboxylic acid started with an orthogonal protection of both hydroxyl groups at C(3) and C(4) and was followed by reduction of
aldehyde. Then the transformation of the resulting benzyl alcohol led to benzyl chloride and its nucleophilic substitution with KCN provided
benzyl cyanide,hydrolysis of which gave the above mentioned carboxylic acid required for the amide coupling.

Mapuc Typxke, Bukropc Kymnuusi, Jaiina 3unane. [IpakTnyecknii cHHTe3 CTAHAAPTHOI MpUMecH APOTaBepHHA

I'mppoxmopun nportasepuna uin HO-IITA sBiseTcs tekapcTBEHHBIM CPECTBOM KiIacca OMONOrHYecKH aKTHBHBIX COSANHEHNH ITanaBepruHa 1
obiazaeT aHTUCIIA3MOTHYECKMM JeHCTBHEM. PermcrpamnoHHas NOKyMEHTAIWs (apMaleBTHYECKH AaKTUBHOTO BEIIECTBA JPOTaBEpUHA
peTJIaMeHTHPYeT MOTCHIMAIBHBIE COSANHEHHS, KOTOPhIe B KauecTBe IMpHMeceil MOTyT o0pa30oBaThCs B XOJA€ CHHTE3a WM IIPH JeTpaJariy
TMOJIYYCHHBIX MPOAYKTOB. OJHMH M3 TAKHX COEIMHCHHH MPEICTABISACT COOOM THAPOXIOpHI 6,7-AUITOKCH-1-(4-3TOKCH-3-THAPOKCH-OCH3IT)-
3,4-AUrnIpo-N30XNHOJMHA, KOTOPBI OTINYAeTCs OT ApoTaBeprHa cBoboaHo 3-OH rpymmoii B 6eH3016HOM Kouiblle. B 3Toi myOauKauy Mel
BIIEPBBIE COOOIIAEM O MOJHOM CHHTE3€ BBIILICH3JIOKCHHOTO COSAMHEHUS U MIPEICTaBIsAeM METOJUKY €T0 MOTy4YeHHs B KOJIMUECTBE HECKOJIBKUX
rpamMoB. KimroueBoii crapueii 11-craauitHOro cuHTe3a ABIAETCS 3aMbIKaHUE JUTHIPOM30XMHOIMHOBOTO IMKJIA B YCIOBHAX cUHTe3a bumiepa-
Hanupasnbckoro. [Ipekypcop JHHEApHOrO CTPOCHHS MONyYalld M3 KOMMEPLHAIbHO AOCTYymHOro 2-(3,4-amdtokcudennn)stuiamuna u (3-
OEH3MIOKCH-4-2TOKCH(EHIIT)YKCYCHON KHCIOTH. KHCIOTY CHHTe3HMpoBaiu B 6 CTaausaX, U3 KOTOPBIX IepBas 3akitoyanack 3ammutoil OH-
rpymn npu C(3) u C(4). Ilocne mocneqyromero BOCCTAHOBIEHHS ajbJeTHAa ITOMyYeHHBIH OCH3WIOBBIA CHHPT MPEBPAAIN B XJIOPHI,
HykineopmibHOe 3amenieHne kotoporo ¢ KCN mpuBeno x OGeH3wImmaHumy; TPH TUAPOIH3E TOCIEAHETO 00pa3oBanach BHINICHa3BAHHAS
KHCJIOTa, HE0OX0AUMasl JUIsl PEaKIMU C aMHJIOM.
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