230 5 jualall

A sl Clgaliiall a3l S ) g lilanal
Synthesis of lead compounds and structural similarities


OK
Typewritten Text

OK
Typewritten Text
المحاضرة الثانية

OK
Typewritten Text

OK
Typewritten Text
اصطناع المركبات القائدة والمشابهات البنيوية

OK
Typewritten Text
Synthesis of lead compounds and structural similarities

OK
Typewritten Text

OK
Typewritten Text

OK
Typewritten Text

OK
Typewritten Text

OK
Typewritten Text

OK
Typewritten Text

OK
Typewritten Text

OK
Typewritten Text

OK
Typewritten Text

OK
Typewritten Text

OK
Typewritten Text


ke Gl g3 2 S5l g lia) falal) A3l dadls

BAilAl) LS jal) glikaal 3 AU Juadl)
- . .
4 gl Clgaliiall g
:LﬁA o
aiy Cn LilaS 4clila ddad a3 S pall A 8lal) Al apaas aay (i
g lila¥ly A gl sles cunlal cpdaa 385 LSl o3gd Alasl ¢ lilaia|
N
:(Partial Synthesis) () g LkuaY)
glikal 8 4o HAST Anial Adledll <3 As Ll auly L) 8 4eladiud Jaa
2 Aihall Sbasills el bladll e 2ae muagiy b Led o sfingg 32501 LS
& i) (e Jaal 13
AV sl 2 L) 8 Agal) eliall Gyka alasinl e ial) g llaal) ladad 2
Sl ) Lebisat) sadaill (ggamall g il aladiuls asi a5 Gy ¢ sl 2o )
il
A DU ALY alsall il Ao DU AR Qi 8 Agall clasl Gyla aladin) 2y
Bk LS cdnulial) (lalls ajuians 5 ) L Ba DU AAS e Ajlae € (S0 ¢ Ll
DL aie 38)) Barae Al e dlla AilaS o @) Gl et b L
(208
pre 3She aad i las beca (JUl dars e cdonty piad) 051 g el iy
Al gy L Basasall el il
s Aoyl s g lida Y V) okl Ssall g bl oV UL ¢ ey

A A gy ilaliie



ke Gl g3 2 S5l g lia) falal) A3l dadls

aa (e (Og eyl ecaaal 40591 52Ul diosgenin aSye e Jganll S 1l
e Osdsaiopl) gl A sl Sall Jasas <a . (Dioscorea  specie) (il

() JS8) daball e Al

0

/ 0
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HO (iv) Hy/Pd CH;CO0
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=B =C =D E F G H | J Target structure
(a) Overall yield of the target structure 35%

A = B = C =D =E
>— Target structure
F G H 1 J

(b) Overall yield of the target structure 53%

A—B —C

Target structure
D—E —F ; ; b
J

G—H——1

(¢) Overall yield of the target structure 66%
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2 9 0
C_\- L1
- ©/ OC,H; K@/‘;*‘oc,]{q Cs
LN 4+ E— o % + CH.O
’ H)N H,N o
Benzocaine I o |||
Key: [Ijl .
_ Indicates the real compound (derived from the /©’ OH + CHOH
|H = synthon) that is used in the reconnection reaction. H,N

4-Aminobenzoic acid
OS5 5l oSl bl ol 4 85
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CH3 ® COOH
© HNO3, H2804 KMnO4, H
NO, NO,
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Hy, Pd C,HsOH, H
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NH NH,
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ilas Clesane aladinl Lo iS5e 6 Allad de sane dglead CV A sy b dalall -
alia
Adlbesl Al 3 (Chiral) Leli sl e 5Sha JAa) ol eLiy dalall -

(1 J52a) Baslia Jay) sale) clel Ll A bl cleha) (o pnls Jlae 22

Disconnections Examples of reconnection reactions
Functional group disconnections: ,
Na _ -
Ether: R-OH — R'-0 Na RI—0 —R?
-t : Source of the
rRlodg? — R'—0% R’ Source of the !
0; nucleophile electrophile
For methyl ethers use dimethyl sulphate instead of R
Amide: 0
B} - 2 4 i 2
R'NH 'f'COR' — R'NH + R-C+ R'NH, + R¥OCI —=R'NH— COR’

||| ||| Source of the  Source of the
Alltypes  Suitableacid ~ "cleophile  electrophile
of amines derivatives

Note: The acid anhydride will give the same compound but by a less vigorous reaction.

Ester:
7 /y 5 _ 7 3
RLCO—%OR' — R'—C+ + R'=0 R'cocl  + R'OH — R'CO-OR’
Il Il Source of the  Source of the
Suitable acid  All types of electrophile nucleophile
derivatives  alcohol and phenol
Note: The acid anhydride will give the same compound but by a less vigorous reaction.
Lactone: o OH

+ 0
0 H N
:f'fgo : { te=o (" coon . K co

Source of both the nucleophile
and electrophile

Led ALa Loy )l sale ) cBleli 5 apkadill cile) ya) Jsa Alial 11 J 52
10508 — Qg S Ayl Il aie aokallll -
g b oSy @l DU Aasle A gane (ra Al aobaill cha) Bale cansy
oo Al ehial) anY Al Gl aal 05 of e galaitll ehal) 2ie 2 @Vl
GO o e (A (0sllf) Adla S sla JSin e 10 (Synthon) el
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O3l 53t e il Jelis ge Blie oo ehal) o Byl sale] ¢ Il 5<

(2 Jsan) Gdlsall IS el i (3dlsall

R R + 1
R — W , CHR
z z 0 0 0
Z is an electron withdrawing I I! ! 1
group, eg. NO,, COOR, SOR, R»‘C\Cg Base R"’C\(_j].] R'CH.—Br Rf’C\CgCka
SO,R, CN. | — —1 |
COOC;H; COOCHs | Spuree of the COOC;H;
Carbanion electrophile
Friedel-Crafis disconnections: RCOCI
0 0 or
; RCOOCOR
(':'\ — Ar s +'C' Source of the (COR
Ar’l‘E R “R nucleophile AlC,
Ar = an aromatic system. The position of substitution will depend on the nature of the
substituents on the aromatic (Ar) ring system
Adjacent to a ketone: ] ‘.FI'
0 0] RMgBr &b Loy
E R+ +(|:l Source of the  Source of the R™R
R™R! “R! nucleophile  electrophile
Adjacent to an alcohol:
OH OH OH
. 3
2 2 + - R°-C + RMghr — R° ’/%\
—= + R £
R ’,/);’{R R ‘% Source of the * |, Source of the /R
R R I electrophile nucleophile R
Il
Aldehyde Grignard
or ketone  reagent
Carboxylic acids: Co, H.0
RMgBr RCO,MgBr T RCO.H
- +
R‘? COOH —> R + CoH
. CO, H,0
RLi RCO,Li — RCO,H
Source of the Source of the H
nucleophile electrophile Reaction work up

LD gal) Loy ) Sale] e 5 ¢y S — (3528 Al e qolaill Clanl Al 12 Jpon

Bl ool sl Gl Aty 3 Al e sandl (e 320 o Jsemal
(3 Usis) (FOI) auiehas) clesandl iy sl
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Alkenes: By elimination of alcohols and halides.

e St S o S

Aldehydes and ketones: By oxidation of the appropriate alcohol.

Oxidation R Oxidati R
RCH,0H —* RCHO o1/ CH-OH &*R,/C:O
Primary alcohol Aldehyde Secondary alcohol Ketone
Amines:
Reduction | Reduction |
R-NO, R-NH, RCONHR RCH,NHR
R Condensation R Reduction R
RNH, + 0=C ——— RN=C RNH—CII
- ‘Rl ‘Rl Rl
Useful one carbon additions to aromatic ring systems:
HCHO/HCV/ZnCl, CHCly/OH™ _OH
Ar-H z Ar-CH,(Cl Ar-OH - — > Ar
Chloromethylation < Phenols  Riemer-Tiemann ~ CHO

e ganall G Jasaill 48y plasinly 4ida gl e sanall 0 220 o J geanl) Jgn Al :3 I
(FGI) ksl

Glhbia o Joanlly Zabull claml J5aY) aladiu¥) of €l doled) 6 cony
Lladly H3am Ally Caalll LeShiay Al 5y0all e 508850 adiny dulia g lihial
-l

5 BlAl e 380 pall &Uba\ o

Ol (gaa] il gl (Sl Ay b B e She S asmy ool
taclilaay

Juad & (e (nOn-stereoselective reactions) Lelg sl e edlels aladiu) —
sl el el clSlaal)

IS aan Al (stereoselective reactions) Lelg e cdleln aladiu) —
Alcaall 4l lSledl) (o T anls ¢ty
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(L1 8 A pe CBleE afadia

Aol A el SlSlall e i Lol Lothd A glay) e edlelall e miy
.(enantiomers) &shall cLSleall (e b i (diastereoisomers)

s e lebial sy Las ddlise 400548 paibiad Ljinball )il ilSled) o
el 5510 0 B2l SLSlaall Joadl Bardt il 3y Ll aal (s Lies e
-(Chromatogrphy) sl 3a,alls (Fractional Crystallization)

and ganll leans e lebiad Jany Loe lilaie 40038 pailad 4l clSlad) dlbia
(Resolution) (sl lecaxs e Aalall clSlaall guie clis€e Juad diny . Jiaiinne
e Lelels (PLA e ol Bl el lSles ) Aihe SlLSles e Lebigas Jle
(6 J3) (& he Slas

Racemic modification Pure enantiomer

consisting of B Two Isomers: [(+)A—(+)B] and [(-)A—(+)B]
Enantiomers (+)A and (-)A c.g. ()8 isomer

Diastereoisomers
(+)B ‘\ Separation by the
Pure (+)A Pure (+)A—(+)B +=— | use of physical
Regeneration of the methods
enantiomer of A
Pure (-)A - // Pure (-)A—(+)B
(+)B

el N 3l Jd 35y a6 IS
o Laiy A5l lShall casa )l gdal) Jomdl men Al Sles pladid) dale
(4 Js2a) Baes) GlSall sl bl Joadl (5588 T Slaa aladn
Al el ol Gasen ) Lebipaty Alieall LSall sl miall G (o 1 AR
ALl lpailad 8 CDEAY) o oLVl A3l Aeldl clSlad) mje Juad 4y
a3l Gl bl CSladdl o B Gsllaall Shall cSladd) e Jpanll S
LAuliall e L)
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Aoylail) Ladl) (Y agapall L mless) ) Shsall g Wlaaall Akl o3 aladiul gag
Jaml hall CSleal 138 a5ms Y A51Sa) 2525 g0 % 00 o (D Sleal (gpaaill

ST IS8 3g0al) Gy Les 23a (e cansly it

Enantiomers used

Functional group (resolving agents) Diastereoisomers Regeneration
Carboxylic and A suitable base, e.g. Salts Treatment with a
other acids suitable acid, e.g. HCI

(=) Brucine
(=) Strychnine
(=) Morphine
Amines and A suitable acid, e.g. Salts Treatment with a
other bases suitable base, e.g. NaOH
(+) Tartaric acd
(=) Malic acid
(+) Camphorsulphonic acid
Alcohols A suitable acid (see above) Esters Acid or base hydrolysis

A5l lSlaall Jond 8 Faottosdll LSl ans g Al 24 50
1L 8 Al oo a)adin) .

lSladdl (e 2als aSlan laes I cDlelall oo Capaalls Lol 4ala] edleLal)
Cety JSE Aldinl) 2a2) 4l

A el Ll LSladl oo Tane ey Lol Sl Jo i) 28N gae yoa Koy
Jax dls (diastereoisomeric excess) A siwball e)jl) cilleal) 03¢l 293 yall lua
O hare aey Lehi Sl delal Al) o 2pas 5 <a LS cdle, Dl 4]
4l 3ay 25 (enantiomeric excess) claSlaall s2gd 353 pall Glias Ai]jall CilSlaal)
A AL ail) s3a Olas S €8, |laial

( yield of the major stereoisomer = yield of the minor stereoisomer)
ge. orde. =— : - . : - x 100
yield of the major stereoisomer + yield of the minor stereoisomer
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el GlSleall paea ans delall of e (%) Liall gludl dee. s e6. aid Jus
GlSlaal) ilS 1) oy @ il 5 el 030 (5 Baglatia oy 3 laindl)
Aiile Axalil

LSl el a8 Jelall of W (%) ++) Ll dpgludll dee. s ee. and ealaally ¢ i
Dl alane o Llee Giganll b 05 Lo sy Alaind) Gl Sladl e Tasly Ll
Aglie sy oSl el ilSled) e aghe Jas

A5 deasiall ol sl Ao i) ofpall Alba Al delill mall el sl iy
gl 538 G Jelal)

Gosd delill ipaa (e 8 Aue)i Adle] a5y 2ie Giganll el S Jelil Joa
colalay) sl e CaslK o )

VDU AN Jelis elya) Jopsul€l) g llaal Jalye saa] 8 cdUiad) daw Ao caiy
(7 J<5) t-BUSCH-Br oSy aladinly

o\, Ph
Various Fe ~c=( Fc " Variows _ ¢ ¢ Captopril
steps R _{;‘/ \CI[1 —C-. CH; steps
Li r >
'BuSCH, L Br 'BuSCH,

Unhindered reaction can only occur ) :
from the near side of the C=C New S configuration chiral centre

JinsilSl g llaial 17 JS5
ALY G daal) dea A YY) Cuiloa aal e RS Q) Ayl 038 b
Sdnad) e ailall 138 e bl (<8 el ¢ b ey L AT Gl G 32l
cobd U8 S Laaill e 2 s dlbiey il QS8 ) sk Les
e OBl ate 3She JASY el e ol Gaal slans alasinl @l e sdle (Sa
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OsSes Ll Sl Jelis Gigan 101Kl LS 58] vl sl 6 (3,4l oS
S el b R FSY) pa Y dasasll il 53 (Slaal
L) Jaaal) 38l 53 Slaad) JS5 i ) Jelidl) s paid cAagills s

2 Sal) plbal A dasiial) dalal) 5kl o

L) 8 5 Bl

allae o 2 o Ll hlie 52 35S g lilaial paeeail Baaaag ke Ak 2a5 Y
caldl gl lea o (VA pan oz ladll adings (s3a Sl g lilaal JS Ay
Lebi sl s 5Shall g libial 3 Gesdiaal cSle bl oo fan auly Jlae 2o
Ngdia Canaall (e Sllalg
f lghanals Gylall oda Auhay L ot
cellany asas o el L) 4 eDlels adies @)k -
sl gas (Ao daeldll L) b sadiee e 3ok -

141 8 L) o Jgandl pllagl) o Sadiaal) G k)
Aoail e o Bl slaug aladiu) (@l sl b oS
e oSailly el il o o 85alal) a1 Ga psiiag S ae cllla cang
e Litg ¢ e Ji ¢ L gaY) dliz) e LayYls 50SY) cle L Vgl o2 (e
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Oxidation: {S}

{3}
P. oleovorans
R@&—%@%—@ww ------

R = CH,0CH,CH,—

Reduction: Metoprolol 98% e.e.
Bakers yeast Various routes to carotenoids and
other terpenoid compounds

Oxmsophorone
(R) 8% ee.

Jaag 3 elang o sadina Lel 4 clelss 18 US4
(Chiral) () sylalinal ye salall pladiad Zali e Zpalaidl Ll Zaady) Gylal) s
Al salal (he By e Y w3 (g0 88 LS liad 38 Ly
ast s Ll Aslay) el lal) b Aeadiad) Bas) pe elanl (e 220 ki
el e ye B0 dlly miie ) Lol Shlie je B0 dlla IS5 Jisaty
S (9 US8) Lisea e Lygme e Al ARGV 3 3 LS ol o2 (paam

a o
CH,CI/PhCH,/NaOH a @
o New
CH;0 CH, “7*--- § chiral

CH,0 _
[ CF, % ce. N centre

This starting compound is Various* steps
produced in the form of a - N
racemate 1 )
Catalyst Indacrinone
(@) (a diuretic)

A 3l Je Jpaalldan € Saa j (g guiac dina pladiul Jea JUa 19 JS3
}\ \J;\j 4.\.11.&.\5]\ L@.\.\.u z L\.I}».a Ulad Clagea Gale GMJJMH Myaﬂ\ c&ujj\ u)S.I

(10 J<&) Lebi slaludl e 5Shall e S
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o —o" 0 — U

R-(+) 5Mee C‘§: b IR,2S-(+) ?E%ee
©/ @ An ewnple of the type of ./\ ./L—l

IR, 28-(-) 59% e.e.  catalyst used in these (+) 67% ee.
conversions

AL R Lo pemall I € Ssen (5 e e o330l Jom Jlke 110 U5

wlo) <&l Sharpless — Katsuki Jela g0 Al 03] ol aag

e oSlaes Lol hlnd) e apnlinll Sies (e gije p2idy (535 (epoxidation)
(1T JS2) iyl Jad b

|( Pr} . T1[0 Pr} ,
R, 0 CHOH 'yooH R CH,0H 'BuOOH R CH,0H
\ ¢ = CH.Cl, \ CH,Cl, \
(+)-Diethyl tartrate  p3 R! (-)-Diethyl tartrate \O(

Al oY) J&3 Sharpless — Katsuki Jela 111 J<&
5 Jsanll gla gl o 3aadaall o -l
18 dpilans)

Pl Gohall e il (S

:(Chiral building blocks) &1 3 Blta & 4,50y JI€ aladind -
Jelim iy plhall 2l gl el 4 e J5€ pladin) e Aakl oda i
gl Sl (A sllad) Rl s (SHe elhael danliall I ae ba)ea
plasiu) iy Cua @l e dbiaY) aal (ACE cladia aal) Joi¥U¥) g likaal ey :Jlia
Al (Ao Jgaasdl ¢(L-alanine, L-proline) ehi Hhls ane 5<50 dlla cadlsS
(12 J<3) sthaall 2l o gl) elliey 3 lgal
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S configuration S configuration H oy I.[
CH, HsN

II,N/ O HOOCw
2 cocl,
)—00011 Lo, 4 —..ll] -

H
O L-Proline
CH; I[NW e CH,
. HOOC ’U
L-Alanine 0
o Ph Ph

callaooc’cm’l\ﬂ’]r, Raney Ni_ C,H,00C*C “)\ITNQ

0 COOH i o toon
Enalapnl

JuYY) g lidacal 112 JS&

5,5, Sladll o dumns tua Ll Sl Jelis 5o Gilad) JUd g Loyl delis
oAV 5)38 343y
O i JSE5 2ng (e Slen IS8 Gy cDle il (e aat ) 1aa il )y
(s Y1) de il lSLaal
sl A D) s W Aadsall el Ll 8 lealadind (Ja 3 e o <a
- DAl

:(Chiral auxiliary) G185 Blia & baclus cle gara aladia) -
(Chiral auxiliary) & e sl ae Lhi 5l 518, Jayy dllall o2 (8 iy
Gl (sl el Aadlee (5255 . 2hd HBLE axe (S5 dllay oy S5 JSil
s bl s e o Jsand) Y danlie (23S 2
oy Ao Lt (<5 1)l clSled) aal J€an ) sac bl Ao saadl) 258
Laahy il (blal ¢(Say ol 3ac Lusall Ao sana) A1 cAllall 038 & ¢ Jeliall JlaSinl 2y
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Gl 51 55l alasiuls leliad (pSaall (e Buehi lSlae an 45h Al o3 s
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CH,0H
4 _(GHCO0

The substrate

S-(=)-Proline The chiral
auxilary
\ 0..-\3 CH,
/N—‘:< . CH,
H ) 4 . ] CHCH,I
~ /
CH3CHA CH,CH,
H
~, _aCH,0H
e +CH; c Pt
HOOC N—CO—
o Ty Hydrolysis 2wy
2R-Methylbutanoic acid (84% e.e.) CH;CH, Chiral auxiliary removed CH;CH,

Lel 85yl e sacliue Cile gana aladind 113 JSG





