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‚ªœ”•«™’™±•“•” •œ°•” ›•’ª•ªšœ¬ €
(”œ•˜•“™±°’ •‚ˆ <<ƒ•“˜œ”’•ªœ«”™¬™‘—•>>)
å•˜™±¬ªœª— ‘—ª•˜•” «™•›™±•æ”œ•™±°:

•—ª•˜•” çœ˜•š••”œ•è

Ž•éª™”•˜•” ê”ææ—°•«™’”œ•è

‚ë•ì•ª•• ˜•í°•˜œ•î™±•“™±”è

Ž•éªî•”™±•“™±”ê ˜•“•”•¬™± € 2012 •.
•‚ˆ <<ƒ•“˜œ”’•ªœ«”™¬™‘—•>> •‚…-™±°

018°•’”•‘—ª•˜•” «™•›•æ— ”—’ª™±°:
ƒ•’´œè 0056,ƒƒ,ï. †•–•”, •“™±•ì“•” ð™ç™´,14,
‚ªœ”•«™’™±•“•”ê ˜••œ¬— ñ ²•”™••”•¬
•‚…-— ‘••æ•••”™±°:
ˆœç°•‘—•” •ë•¯š•² €2012 •. ›™±”—’—20-—”:

¤•’”•‘—ª•˜•” «™•›•æ—‘—ª•˜•” ¯••ª™±ç••,

¾ÍâÇÒ¶ÊÊÍÈÌÇ·¶¶ÞÌÎÍÈòÒÍµÇ µÇ óÇÊÍÒÇµ¶ËÝ
»¶ÐÌÍÝµÐãÐÉ¶¶>(µôµÍ <<¸Èâõ¶ÐÌÍÝµÐãÐÉ¶Ëö
÷ÇÏÞãäÌÍÌÇ ¿ÃÙ,

ÁÇÞßµôÍ ÈÞÏÐÎÐÒ¶ÌÍã¶:

½÷¶·¶ÇãäµôÍ ÐááÐµÍµÌô:

ÕÍÒÞøÇËÐÈÉÇµ¶óÇ·¶Ë; ÁÇÞßµÐ-ÌÍÝµÐãÐÉ¶ßÍÊÏ¶à·ÍµÌÈ ÐÈÉÇµ¶ßÍÊÏÐà ¶
÷ÇÈâÇ·ÍÎÌ¶ßÍÊÏÐà Ý¶â¶¶ Á¸Á ¹¸

ÑÇø¶ÌÇÒ¶ÊÊÍÈÌÇ·¶¶ÊÐÊÌÐ¶ÌÊË<<20>> ¶ùãË2012É. Î1400 ßÇÊÐÎ µÇóÇÊÍÒÇµ¶¶
ÊáÍ·¶Çã¶ó¶ÈÐÎÇµµÐÉÐÊÐÎÍÌÇ Õ¸Å-Ç 018 »¶ÐÌÍÝµÐãÐÉ¶¶ áÈ¶ µ¶·
<<¸Èâõ¶ÐÌÍÝµÐãÐÉ¶Ë>>Á¸Á ¹¸.
¸ÒÈÍÊ: 0056,¹¸, ¿ÈÍÎÇµ,Þã.ÃùÈÒòËµÇ,14, ÌÍã/÷ÇÏÊ (37410)65 4183.ÊÒ¶ÊÊÍÈÌÇ·¶ÍàâÐòµÐ ÐóµÇÏÐâ¶ÌäÊË Îõ¶õã¶ÐÌÍÏÍ <<¸Èâõ¶ÐÌÍÝµÐãÐÉ¶Ë>>
Á¸Á ¹¸.
¸ÎÌÐÈÍ÷ÍÈÇÌ ÈÇóÐÊãÇµ<<20>>¶ùµË 2012 r....ÙßÍµôà ÊÍÏÈÍÌÇÈäÊáÍ·¶Çã¶ó¶ÈÐÎÇµµÐÉÐÊÐÎÍÌÇ,

<<…œ”’•ªœ«”™¬™‘—•“—•ƒ•>> ú­©
•‚… – †Žƒ ¯—°—•“—

ƒƒ •‚ˆ •˜•æœ°—˜™’, î•™åœ’™•
’. ˆ. ˆ•ç“•”

¯.‘.•. „m. ¤. §•”ç“•”

¯.‘æ. ‚.†. ‚ç•ì•”“•”

¯.‘. ¡ˆ. ƒ••™±•“™±”“•”

•‚‚ û•‘•”•˜•” – æœç•‘™•²•˜•”
¯—°—•“— ‘—ª•ªœ«”™¬™‘—•˜•” ˜œ”ª•™”

›™±¬—’—20-—”, ü•°ê 149-—”
‘™•²™ç ­‹ƒ-— …œ”’•ªœ«”™¬™‘—•“—

›œë/å•¯’ (374 10)65 4183:
•‚ˆ <<ƒ•“˜œ”’•ªœ«”™¬™‘—•>>

˜.•. ýle.4....................‚šœª—’™š•

ÞßÍµôÝ ÊÐÎÍÌÐÎ Ñ¸½ <<Á¼¼
Á¸Á PA) ¶ Ý¶â¶ßÍÊÏÐÉÐ

ÇÏÇÒÍâ¶Ï Á¸Á ¹¸, áÈÐ÷ÍÊÊÐÈ
AC. ÆÇÉ¶Ëµ

Ï.Ý.µ. þ................. ÔÇµÉËµ
Ò.Ý.µ.A.E. ¸ÉÇÒòÇµËµ
Ò.Ý.µ.Õ.Æ.̧ÈÞÌùµËµ

¸ÎÍÌ¶ÊÐÎÇ

‚ÿŠ‚‰‚‡ï• ©‡§ƒ‚‡‹ž¦ ­‡‹ž¥‚••¦©

Š”æ•— ••æ—•˜•”™±•“™±”ê: …œ”’• � •”™•œ” – æœç•� •”™•œ” •˜ª—š
¯—••¬•“—” ®•‘•”•˜•” °—•´™±•“™±””œ•—’—”•œíê ›•°••š™±° € ü•°•”•˜•˜—´
˜œ”’•ªœ«”™¬™‘—•“— – ˜œ”’•®•‘•”•˜•” ¯—°—•“— ˜••–™••‘™±“”
™±çç™±•“™±””œ•—´°œ˜ê: ‡°•” °—•´™±•“™±”œ•—é••¯—” œ” î•ª˜•”™±° � ”•˜•”
îœîª—æ”œ•ê – ”••”´ ’—”•œª—˜ ”°•”•˜”œ•ê, ™•™”¯ é”™•›—š̃•ë™±´š•²¯•“—”
“™±••›•ª˜™±•“™±””œ•— – ˜œ”’• � •”•˜•” ›•ª˜™±•“™±””œ•—, •“’®•
•”ð™«••—”œ¬— ªœç œ”í � •çœ´”™±° � üé˜™±•“•”, æœç•‘™•²™±•“•”, ‘—ª™±•“•” ™±
ªœ«”—˜•“— •“¬ ™¬™•ª”œ•™±°,™•™”´ ’ª•´™±°” ™± ›œª•í™ª™±°ê ›—°”•••• –
˜—••ë•˜•” °œ² ›œª•¯•¯•™±•“™±” € ”œ•˜•“•´”™±°: (Norbert Sewaldand Hans-
Dieter Jakubke.2009):

Žœîª—æ”œ•ê é”™•›—š ˜•ë™±´š•²¯•“—” •ë•” � ”•›•ª˜™±•“™±””œ•—,
®üªš•² œ” ’î—ª•˜™±´”œ•— – � ìì•“—” •“¬ °•˜•™°™¬œ˜™±¬”œ•—›œª ð™«•íæœ¬™±
î™ªœ”´—•¬ ™±”•˜™±•“•° � : §••”¯ ™•™é åœ•°œ”ª”œ•— (î•™ªœ•í”œ•—,
˜—”•í”œ•—, å™’å™¬—î•í”œ•—,ª••”’åœ••í”œ•— – •“¬” ) ˜••–™• ’™±� ’ª••ª”œ•
œ”, —’˜ ”••”´ ”°•”•˜”œ•ê ›•ì™ç™±•“•° � ˜—••ëš™±° œ”ª•• � œ•°œª• � ™¬—˜
î•™´œ’”œ•— °œ«•”—í°”œ•— ›œª•í™ª°•” ‘™•²ê”••´”œ•™±°è ™•îœ’
åœ•°œ”ª”œ•— ••‘œ¬•˜— �”œ• (Weidner, J.R.,Dunn, Õ.M. 1991):

…œ”’• � •”™•œ” •˜ª—š � ”•˜•” îœîª—æ”œ•ê ›•ì™ç™±•“•° � ˜—••ëš™±° œ”
”•– � üé˜•‘—ª™±•“•” � ”•‘•š•ë™±°, ™•îœ’ æœç•î•ª••’ª™±˜”œ•:
ý•°•”•˜•˜—´ æœç•‘™•²™±•“•” ••æ—•˜•” «”æ—•”œ•—´€ ®•‘•”—í°— ›•°••
®ª•••²—” îœîª—æ•“—” ˜•ë™±´š•²¯— æœç•î•ª••’ª™±˜”œ•— ’ª•´™±°ê:
­”•˜•” îœîª—æ— ˜•ë™±´š•²¯™±° ’î—ª•˜™±´•“—” •°—”•••š— ð™«••—”™±°ê
”•• ™� ’î—ª•˜™±´•“—” ”°•”•˜™š � œ•™±°€ æœç—•íæœ´™±•“•” î•™¬™”‘•´°•”ê –
••æ“™±”•šœª™±•“•” °œ²•´°•”ê: (Rivier, J.,Brown, º., 1976,ÑÇÌÍÎÇÝ¶µ¼.¼.,
×ÍÉÇãÐÎ 2000):

£”•“•² •“” ›•”‘•°•”¯—”, ™••“’®• œ•˜•• îœîª—æ”œ•ê ›—°”•˜•”™±°
’—”•œíš™±° œ” î™¬—°œ••“—”›œ”¯— š••, ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ•
î••™±”•˜™ç ”™• îœîª—æ”œ•— ’—”•œíê ”î•ª•˜•›••°•• € —••˜•”•´”œ¬
æ•’•˜•” îœîª—æ•“—” ’—”•œí—°œ•™æ”œ•™š,¯•”— ™• •“’ æœî¯™±°̃ ••–™• €
°—ì•”˜“•¬ ••‘•’—¯”œ•— •”ì•ª™±°ê – ™±’™±°”•’—•™±°ê, —”�ê æüš•• €
—••˜•”•´”œ¬ î™¬—°œ••“—”›œ”¯—š•• °•ª•—´•“—” ’—”•œí—ü•°•”•˜: (M. G.
Dutta 2011):

Žœîª—æ•“—” ’—”•œí— ›•“ª”— œç•”•˜”œ•— é••¯™±° ˜••œ¬— €
•ë•” � ”•´”œ¬ •˜ª—š•´š•² €’•œ•”œ•— °œ•™æê,™•ê •î•›™š™±° € ’—”•œí—
›•°œ°•ª• � •• � •• � • œ¬¯œ•– ™•—æœî¯™±°”î•ª•˜•“—” ••‘•’—¯— ™� ´•”˜•¬—
ë•´œ°—í•´°•” šª•”‘ê ”š•í•‘™±“” €:

­”•˜•” îœîª—æ”œ•— – ”••”´ ’—”•œª—˜ ”°•”•˜”œ•— ˜œ”’• � •”•˜•”
›•ª˜™±•“™±””œ•— ™±’™±°”•’—•™±•“™±”ê›•°••š™±° € æüš•• – � •í°•²•š•¬
•é«•ª•”¯, ¯•”— ™• îœîª—æ”œ•— •íæœ´™±•“•”ê œ”••˜• •—••«”œ•ê
� •í°••—š œ”:§••”´ é••¯—” œ” î•ª˜•”™±° î•™ªœ™¬—ª—å̃œ•°œ”ª”œ•ê, ™•™”´
•íæœ´™±•“•” «•”‘••™±°ê ®•‘•”—í°™±° ›••™±´™±° € •«ª•²—” œ•–™±“•”œ•:
(Rinderknrcht, Á. 1993):

ƒ†¤‚¦ ñ 3
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ƒœª–• � ••, •˜ª—š•´š•² €’•œ•”œ•— ˜—••ë°•° � ™� ’î—ª•˜™±´•“—”
•°—”•••™±”œ• î••™±”•˜™ç îœîª—æ”œ•— ’—”•œíê – î•™ªœ•í”œ•— š•• ”••”´
•íæœ´™±•“•” ›œª•í™ª™±°ê ••æ—•˜•” «”æ—• €:

ƒœª•í™ª™±•“•” ”î•ª•˜” ™± «”æ—•”œ•ê: ‚ªœ”•«™’•˜•” •é«•ª•”¯—
”î•ª•˜” € ª•• � œ• ˜•ë™±´š•²¯— •¬—å•ª—˜, ••™°•ª—˜ – ›œªœ•™´—˜¬—˜
ªœç•˜•¬— �”œ•™š€”•”ª—™°œ••îœ’ °•¯™±• ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ•—´
˜•í°š•² ”™• îœîª—æ”œ•— ’—”•œí—°œ•™æ”œ•—°é•˜™±°ê, ”°™±é”œ•—’ª•´™±°ê –
’œ•—”•“—” î•™ªœ•í”œ•— •˜ª—š™±•“•” š•• ”••”´ •íæœ´™±•“•” ›œª•í™ª™±°ê:

‚•æ“™±”¯”œ•—°œ˜”• � •”™±•“™±”ê•ë•šœ¬ � ™š•”æ•˜•¬—´ æ•• � ”œ¬™±›•°••
”î•ª•˜ € æ•šœ¬°™¬œ˜™±¬•“—”°•˜••æ•˜™š ™±’™±°”•’—•œ¬¬—‘•”æ”œ•— (™�
’î—ª•˜™±´•“—” •°—”•••™±”œ•—´ ˜•í°š•² îœîª—æ”œ•—) ›œª åœ•°œ”ª”œ•—
ð™«•íæœ´™±•“•” ›”•••š™• ª•• � œ••˜”œ•ê ›•°•˜••‘ � •“—” ²••‘•œ•— (æ™¯—”‘
•”•¬—í) ˜—••ë°•° � :

¡œ•™”é“•¬ ”î•ª•˜—” ›•’”œ¬™± ›•°•• î¬•”•š™•šœ¬ € ›œª–“•¬ ›—°”•˜•”
«”æ—•”œ•—¬™±²™±°ê,

> °é•˜œ¬ ¯œ°™ª•˜ª—˜ N-å™•°—¬°œ•—™”—¬îœîª—æ”œ•— ’—”•œí—
œç•”•˜,

> °é•˜œ¬ ª•• � œ• ˜•ë™±´š•²¯— •¬—å•ª—˜, ••™°•ª—˜ –
›œªœ•™´—˜¬—ª̃œç•˜•¬— �”œ•™š ™� ’î—ª•˜™±´•“—” (S)- – (R)-a-
•°—”•••™±”œ• î••™±”•˜™ç N-å™•°—¬°œ•—™”—¬æ—- –
ª•—îœîª—æ”œ•— ’—”•œí—°œ•™æ”œ•,

> °é•˜œ¬ •¬—å•ª—˜ – ›œªœ•™´—˜¬—ª̃œç•˜•¬š•² ™� ’î—ª•˜™±´•“—”
•°——”•••™±”œ• î••™±”•˜™ç ”™• æ—-– ª•—îœîª—æ”œ•— ’—”•œí—
°œ•™æ”œ•BOC î•éªî•”— � «° � —̃ —••ë°•° � ,> ›•°•˜••‘ � •“—” AutoGrid 4 – AutoDock 4 ²••‘•œ•— ˜—••ë°•° �
’—”•œš•² ›œªœ•™´—˜¬— ª̃œç•˜•¬š•² æ—-– ª•—îœîª—æ”œ•—
é••¯™±° � •´•›•“ªœ¬ ´¬—¬“••æ—ª•—î’—”— – Tritirachium album
Limber ’”˜—´ •”ì•ªš•² î•™ªœ—”•í K-— î™ªœ”´—•¬
••‘œ¬•˜— �”œ•ê,

> ™±’™±°”•’—•œ¬ ’—”•œíš•² ›œªœ•™´—˜¬—˜ ªœç•˜•¬— �”œ•™š
•°—”•••™±”œ•—´ ˜•í°š•² ”™• æ—- – ª•—îœîª—æ”œ•—
•íæœ´™±•“™±”ế¬—¬“••æ—ª•—î’—”— – T. album-—î•™ªœ—”•í K-—
•˜ª—š™±•“•” š••:

‚é«•ª•”¯— ‘—ª•˜•” ”™•™±“•ê: ‚˜ª—š•´š•² €’•œ•”œ•— °œ•™æ—
˜—••ë°•° � °é•˜šœ¬ œ”N-å™•°—¬-(S)-°œ•—™”—”—– N-ª•œª � ™±•®¯’—˜•• � ë”—¬-(8
•¬•”—”— ›œ”¯—š•• ˜•ë™±´š•² €”•”ª—™°œ••îœ’ °•¯™±• ™� ’î—ª•˜™±´•“—”
•°—”•••™±”œ• î••™±”•˜™ç æ—-– ª•—îœîª—æ”œ•— ’—”•œí—°œ•™æ”œ•:Ÿ™±“€́
ª•šœ¬, ™••°—”•••™±”œ•— ˜™”æœ”’°•” ëœ•˜´—•”œ•ê ›—°”•˜•”™±° ê”••”™±° œ”
›•°œ°•ª• � •• •••‘ – ë•´œ°—í•´—•“— � •´•˜•“™±•“•° � :

ˆ—”•œíšœ¬ œ” ‘••˜•”™±•“•” °œì � ”˜•••‘•š•² ª•• � œ• •¬—å•ª—˜,
••™°•ª—˜ – ›œªœ•™´—˜¬—ª̃œç•˜•¬— �”œ•™š€”•”ª—™°œ••îœ’ °•¯™±• (S)- –
(R)-a-•°—”•••™±”œ• î••™±”•˜™ç •šœ¬—̄•” 34 ”™• æ—-– ª•—îœîª—æ”œ•, ™•™”´
˜•ë™±´š•²¯ê – ˜™”å—‘™±••´—•” î••í• � •”šœ¬ € ü•°•”•˜•˜—´
å—í—˜•¯—°—•˜•” •”•¬—í— °œ•™æ”œ•™š:

‚ë•ì—” •”‘•° ›œª•í™ªšœ¬ € 1,2,4-ª•—•í™¬•“—” ®ç•˜ î••™±”•˜™ç
•°—”•••™±”œ•— – ”••”´—´ ˜•í°š•² îœîª—æ”œ•— •íæœ´™±•“™±”ế¬—¬“••æ—

ª•—î’—”— – T. album-— î•™ªœ—”•í K-— •˜ª—š™±•“•” š••: Ÿ™±“€́ ª•šœ¬, ™••“æ
°—•´™±•“™±”œ•ê™� °—•“” ³”é™±°, •“¬ ”•– ˜••™ç œ” «••”œ¬ åœ•°œ”ª”œ•—
•˜ª—š™±•“™±”ê:

‚é«•ª•”¯— ˜—••ë•˜•” ”é•”•˜™±•“™±”ê: ¤é•˜šœ¬ € î™ªœ”´—•¬
¯œ°™ª•˜ª—˜ •˜ª—š™±•“•° � ®üªš•² N-å™•°—¬°œ•—™”—¬îœîª—æ”œ•— ’—”•œí—
°•ª �œ¬—°œ•™æ,™•—̃—••ë°•° � ’—”•œíšœ¬œ” •šœ¬—¯•” 25 æ—-– ª•—-
îœîª—æ”œ• í•”•í•” •¬—å•ª—˜, ••™°•ª—˜ – ›œªœ•™´—˜¬—˜ ªœç•˜•-
¬—�”œ•™š€”•”ª—™°œ••îœ’ °•¯™±• (S)– (R)-a-•°—”•••™±”œ•— ®‘ª•‘™•²°•° � :
¤é•˜š•² °œ•™æê ›•ì™ç™±•“•° � ˜••œ¬— € ˜—••ëœ¬ N-å™•°—¬°œ•—™”—¬
îœîª—æ”œ•— ˜•í°— °œì •“¬, ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ• ”œ•°™±²œ¬™±
›•°••, —’˜ ’—”•œíš•² ”™• îœîª—æ”œ•ê, ˜••™ç œ” °™ª •î•‘•“™±°
›•ì™ç™±•“•° � •î••”¯•“”•´šœ¬ °—ì•í‘•“—” é™±˜•“™±°:

ˆ—”•œíš•² ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ• î••™±”•˜™ç îœîª—æ”œ•—
˜œ”’• � •”•˜•” ›•ª˜™±•“™±””œ•— ›œª•í™ª°•” ••æ“™±”¯™±°™•™é”°•”•˜”œ•—
°™ª ›•“ª”• � œ•šœ¬œ” ’œ•—”•“—” î•™ªœ•í”œ•— ••ª•›•“ªš•² ••‘œ¬•˜— �
•˜ª—š™±•“™±””œ•, ™•™”›´ ›œª•‘• ˜•ª••œ¬•‘™•²™±°ê ˜••™ç € � œ•œ¬”™•
›•˜•š—•™±’•“—” æœç•î•ª••’ª™±˜”œ•— ’ª•´°•”ê:

Ž•éªî•”™±•“•” ”œ•˜•“•´š™ç
> ïœ°™ª•˜ª—˜ •íæœ´™±•“•° � ®üªš•² æ—îœîª—æ”œ•—’—”•œí—

°é•˜š•² °œ•™æ”œ•,
> ‚¬—å•ª—˜ – ›œªœ•™´—˜¬—˜ªœç•˜•¬— �”œ• î••™±”•˜™ç ™�

’î—ª•˜™±´•“—” •°—”•••™±”œ• î••™±”•˜™ç N-For- – BOC-
î•éªî•”š•² æ—-– ª•—îœîª—æ”œ•— (•šœ¬—̄•” 34 ”°™±é)’—”•œí:

> ‰œç•˜•¬š•² 1,2,4-ª•—•í™¬•“—” ®ç•˜ î••™±”•˜™ç ‘-•¬•”—”—
°”•´™•æ”œ•—´ ˜•í°š•² îœîª—æ”œ•— •íæœ´™±•“•” ›œª•í™ª™±°
ª•—î’—”— – î•™ªœ—”•í K-—•˜ª—š™±•“•” š••:

> §••”´ é••¯™±° î™ªœ”´—•¬ ••‘œ¬•˜— �”œ•— � •´•›•“ª°•”
”î•ª•˜™š ›•°•˜••‘ � •“—” AutoGrid 4 – AutoDock 4 ²••‘•œ•—
˜—••ë°•° � ”••”´ ð™«•íæœ´™±•“™±””œ•—°™æœ¬•š™•™±°:

‚é«•ª•”¯— ˜•îê ‘—ª•˜•” ²••‘•œ•— – •œ°•”œ•— ›œª: ‚é«•ª•”¯”
—••˜•”•´šœ¬ € ¤—ì•í‘•“—” ‘—ª•ªœ«”—˜•˜•” ˜œ”ª•™”— #2780(2002-05••.),
¸-1247 (2004-08••.) – A-1677 (2008-11••.) æ••°•é”™•›”œ•—, —”� îœ’ ”•–
ƒ•“˜œ”’•ªœ«”™¬™‘—• •‚…-— � •í•“—” ‘—ª•›œª•í™ª•˜•” ²••‘•œ•—
é•ì•”•˜”œ•™±°:

ƒœç—”•˜— •” � ”•˜•” ”œ•æ•™±°ê: ƒœç—”•˜— •” � ”•˜•” ”œ•æ•™±°ê
”œ••ë™±° € •é«•ª•”¯— ›œª •ë” �š™ç‘—ª•˜•” ‘••˜•”™±•“•” šœ•¬™±²™±•“™±””
™± ê”æ›•”••´™±°ê, ›œª•í™ª™±•“•” ›—°”•˜•” ð™•� •••••˜•” «”æ—•”œ•—
—••˜•”•´™±°” ™± •°ð™ð™±°ê, ªî•‘•š™ç ‘—ª•˜•” ›™æš•²”œ•—
”•«•î•ª••’ª™±°ê – •ªœ”•«™’™±•“•” ˜•í°™±°ê:

‚é«•ª•”¯— ¯”••˜™±°ê – ªî•‘•™±•“™±””œ•ê: ‚ªœ”•«™’™±•“•” ”“™±•ê
é•••æ•š•² € 3 ‘—ª•˜•” ›™æš•²”œ•— – 1 •œí—’—ªœ’¯™š: ‚é«•ª•”¯—
•ë•” � —”••æ“™±”¯”œ•ê íœ˜™±´šœ¬œ”State-ofthe-Art Biotechnologyin Armenia &
ISTCcontribution, Tsakhadzor,2008,ƒ•“˜•˜•” ¯—°—•˜•” ê”˜œ•™±•“•” •ë•ì—”
‘—ª•ü™ç™š <<ƒ•“•’ª•”— ¯—°—•˜•” ‘—ª™±•“•” ••æ— «”æ—•”œ•ê>>, 2008,
‘—ª•ü™ç™š”œ•—” – <<ƒ•“˜œ”’•ªœ«”™¬™‘—•>> •‚…-— ‘—ª•˜•” «™•›•æ—
”—’ªœ•™±°:
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‚é«•ª•”¯— —••˜•”•´°•” š•“•ê: ‚é«•ª•”¯” —••˜•”•´šœ¬ •‚‚
<<ƒ•“˜œ”’•ªœ«”™¬™‘—•>> •‚…-— îœîª—æ”œ•— ’—”•œí—¬• � ™••ª™•—•“™±°:

‚é«•ª•”¯— ²•š•¬ê – ˜•ë™±´š•²¯ê: ‚ªœ”•«™’™±•“™±”ê ˜•í°š•² €
”•«• � •”—´ – �™•’ ‘¬™±«”œ•—´, (‘••˜•” •˜”••˜, «”æ•— æ•š•²¯ –
›œª•í™ª°•” ®� “œ˜ª—ê”ª•™±•“™±”, ••æ“™±”¯”œ•—¯””••˜™±°, ð™•� ”•˜•” °•’),
œí••˜•´™±•“™±”—´ – ‘••˜•”™±•“•” ´•”˜—´: ‚é«•ª•”¯ê é•••æ•š•² € 134€ì—
š••, � œ•š•² œ”5 ’«œ°•, 10 ”˜•• – 3 •ç“™±’•˜: •••˜•”™±•“•” ´•”˜”
ê”æ‘•˜™±° € 231 ‘—ª•˜•” ªî•‘—• ›™æš•²”œ•:

Ð

NH2

(S)-Met, (1•)
(R)-Met, (1� )

"Ðµ+

ˆ«œ°• I

(µ,ÊÐ),I
Ð Ðµ

(S)-For-Met,(2•)
(R)-For-Met, (2� )

•Œ‹žŠ 1.•¦‚…‚‡ ‚…‡‚¦….

‡š—•š•² € ‘••˜•”™±•“•” •°ð™ð°•”ê – ”˜•••‘•š•² œ” ’î—ª•˜™±´•“—
– ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ• î••™±”•˜™ç îœîª—æ”œ•— ˜—••ë°•”
›”•••š™• ™¬™•ª”œ•ê:-‚ë•” � —” � •ü—” ”š—•š•² € ™� ’î—ª•˜™±´•“—”
•°—”•••™±”œ•— ’ªœ«—™°œª•—˜ •’—°œª•—˜ ’—”•œí— ”˜•••‘•™±•“•”ê:
‡œ•˜•“•´š•² œ” æ•’•˜•”, î—”æ å•í•“—” – •’—°œª•—˜ îœîª—æ•“—”
’—”•œí— œç•”•˜”œ•ê: ¤•”••°•’” ”˜•••‘•š•² œ” ”•– ë•´œ°—í•´—•“—
«”æ—•”œ•ê îœîª—æ•“—” ’—”•œí™±°:

‚ë•ì•´•² N-å™•°—¬-(8)-°œ•—™”—”ê
æ—´—˜¬™›œ¯’—¬˜••� ™æ——°—æ—”œ•˜•“™±•“•° �
•˜ª—š•´š•² N-®¯’—’™±˜´—”—°—æ•“—”
æ—´—˜¬™›œ¯’—¬°—í•”“™±•êå—¬ª•°•° � ›œë•´”œ¬™±´
€’•œ•— ¬™±²™±“•ê•ë•”´ •”ì•ªœ¬™±
®‘ª•‘™•²šœ¬ € ›•ì™•æ •°—”•••š— ›œª
æ—®¯’•”™±° ¬™±²š•² N-®¯’—’™±˜´—”—°—æ•“—”
î•“°•””œ•™±° •šœ¬•´šœ¬ € 0.5N ì••“—”
•°—”•••š—”: (ˆ«œ°• 2):

(2•)
šœ• €

€’•œ•—
›œª™,

ëœ•˜´—™”
˜™”æœ”’°•”

NaOH-™±°

æ—®¯’•”—
•²šœ¬

(3):

°—ì•š•“•™±°
›•°•î•ª•’«•”

‚”ì•ªš•²
N-®¯’—’™±˜´—”—°—æ•“—”

°—ì•š•“•—´ •”°—ì•îœ’
ëœ•˜´—•“™±°: §•• ›•°••

•˜ª—š•´š•² €’•œ•ê «•ë”°•”
¬™±²š•² ›•ì™•æ •í•ª

•Œ‹žŠ 2.Š‡§¦• §¦¡‚¢ï© †¡ ƒ†‰‚¨‹‰¤‚‡ û­„†…‰•
©‡‰¦‹ž¥„‹ž‡©. ˆ«œ°• 2

ƒœª•í™ª™±•“•” ›—°•”•˜•” •ë••˜• œ”›•”æ—’•´œ¬ ¯œ°™ª•˜ª—˜ æ—- DCC
îœîª—æ”œ•— ’—”•œíê – ”••”´ ˜—••ë™±°ê ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ•—´ µÐ
˜•í°š•² ”™• æ—-– ª•—îœîª—æ”œ•— ’ª•´°•” ëœ•˜´—•”œ•™±°, —”� îœ’ ”•–
’—”•œíš•² îœîª—æ”œ•— é••¯™±° ’œ•—”•“—” î•™ªœ•í”œ•— ”™• ••æ“™±”•šœª
••‘œ¬•˜— �”œ•—� •´•›•“ª™±°ê:

•Œ‹žŠ 3. ‚¦§„‹ž‡ï‡†¦• ï‡‡‚¦…‹ž¤

3.1. ïœ°™ª•˜ª—˜ •íæœ´™±•“•° � ®üªš•² N-å™•°—¬-(5)-°œ•—™
æ—îœîª—æ”œ•—’—”•œíê

ïœ°™ª•˜ª—˜ •íæœ´™±•“•° � N-å™•°—¬-(8)-°œ•—™”—¬îœîª—æ”œ•— ˜œ”’•-
� •”•˜•” ›•ª˜™±•“™±””œ•ê � •š•˜•”—” ™±’™±°”•’—•š•² œ”, ’•˜•“”
‘••˜•”™±•“•” °œì � •´•˜•“™±° œ”•é«•ª•”¯”œ•ê ”••”´ ’ª•´°•” °œ•™æ”œ•—
šœ•• � œ•“•¬:

ˆ™±“” •é«•ª•”¯™±° ”éš•² îœîª—æ”œ•— ’ª•´°•” ›•°•• °é•˜š•²
°œ•™æê� •ç˜•´•² ›œª–“•¬ ð™±¬œ•—´.

•) N-å™•°—¬-(8)-°œ•—™”—”—’ª•´™±°,
� ) N-å™•°—¬-(8)-°œ•—™”—”—•˜ª—š•´š•² €’•œ•— ’ª•´™±° – ”••

˜™”æœ”’™±°›•ì™•æ •°—”•••š— ›œª, •ë•”´ šœ•ì—”—’ ˜•• � ®¯’—¬•“—” «° � —
î•éªî•”°•”: ­•š•˜•”—” � •• � • œ¬¯œ•™š—••˜•”•´šœ¬ € (8)-°œ•—™”—”—
(1•) – (R)-°œ•—™”—”—(1� ) N-•´—¬™±°ê98%-ng °•ì”•••— – ˜™”´œ”ª•—˜
¯•´•«•”›—æ•—æ— ®‘ª•‘™•²°•° � (3:1 ›••• � œ•™±•“•°� ): (ˆ«œ°• 1):

I

Ðµ

4,9. R= H,
Ðµ 5,10. R=CH3,

6,11. R=C6H3CH?,
7,12. R=(CH)),HHH,,

9-13 8,13. R=(ÆÁ3),CH,

DCC:æ—´—˜¬™›œ¯’—¬˜••� ™æ——°—æ

‡éš•² ’«œ°•“™š ’—”•œíšœ¬œ”N-å™•°—¬-(9)-°œ•—™”—¬‘¬—´(9),N-å™•°—¬-
(8)-°œ•—™”—¬-(8)-•¬•”—”(10), N-å™•°—¬-($)-°œ•—ë”—¬-(97-åœ”—¬•¬•”(11), N-
å™•°—¬-(9)-°œ•—™”—¬-(9--¬(i2), Š-å™•°—¬-(9-°œ•—™”—¬-(9-š(13)
îœîª—æ”œ•ê: ­™¬™• ”éš•² N-For-æ—îœîª—æ”œ•—’ª•´°•” î•™´œ’™±° ™�
´•”˜•¬— ë•´œ°—í•´—• �— •• � •”•‘•šœ¬: ­™¬™• ’—”•œíš•² N-For-
æ—îœîª—æ”œ•—(9-13) ˜•ë™±´š•²¯ê ›œª•í™ªšœ¬ – î••í• � •”šœ¬ € ¤¤ �
’îœ˜ª••æ—ª•˜•” œç•”•˜™š:
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3.2.ñ”•”ª—™°œ••îœ’ °•¯™±• ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ• î••™±”•˜™ç
N-å™•°—¬æ—-– ª•—îœîª—æ”œ•— ’—”•œíê

3.2.1.Š-å™•°—¬æ—-- – ••—îœîª—æ”’—”•œíê •¬•”—”— ™� ’î—ª•˜™±´•“—”
”°•”•˜”œ•— ˜—••ë°•° �

‹ � ’î—ª•˜™±´•“—” •°—”•••™± î••™±”•˜™ç N-å™•°—¬æ—îœîª—æ”œ•—
’—”•œíê —••˜•”•´šœ¬ € ”••”´ ’î—ª•˜™±´•“—” ”°•”•˜”œ•— ’—”•œí—”
›•°•”°•”: (‡˜•• 1):

HN Ê

Ðµ
14-23

14,15. R= 16. R 17.R=

5-•—®¯’™±1,4------------- (23),æ—îœîª—æ”œ•™•™”´˜•ë™±´š•²¯ê
›œª•í™ªšœ¬ – ›•’ª•ªšœ¬ € ¤¤‹ ’îœ˜ª•æ—ª•˜•” œç•”•˜™š:
ƒœª•í™ª™±•“™±””œ•— ••æ“™±”¯™±° î••íšœ¬ €, ™• ªœç•˜•¬š•² •¬•”—”—
°”•´™•æ— ª•—•í™¬•“—” ®ç•˜— 3-•ææ—•¯™±°î—•—æ—”ªœç•˜•¬— �—•ë˜•“™±•“•”
æœî¯™±° ªœç— € ™±”œ”™±°°œ•—™”—”—°”•´™•æ— °•’”•˜— ë•´œ°—í•´™±°,
šœ•ì—”—’ •²«•²”— •ª™°— —”šœ•’—•“— é”™•›—š, ™•ê � œ•™±° €
›•°•î•ª•’«•”• � •• N-å™•°—¬-(S)-°œ•—™”—¬-5)-(-----•¬¬—¬-3-(î—•—æ—”-—¬)
6-•—®¯•ë-122-ª•—•í™±----- (22•) – N-å™•°—¬-(R)-°œ•—™”—¬-(87

•¬¬—¬-3-(î—•—æ—”-3 (22� ) æ—•’ªœ-
•—™°œ•«•ë”™±•æ—•ë•ì•´°•”ê: ‚“æ ð•’ªê ›•’ª•ªœ¬™± ›•°•• °œ• ˜™ç°—´
—••˜•”•´šœ¬ € ›•”æ—î•˜•´ ’—”•œí, ™•— ü•°•”•˜ ™•îœ’ œ¬•”“™±•
®‘ª•‘™•²šœ¬ € N-å™•°—¬-(R)-°œ•—™”—”ê:ˆ—”•œíš•² æ—îœîª—æ”œ•—̃•ë™±´-
š•²¯— ¤¤ � ’îœ˜ª••æ—ª•˜•” ›œª•í™ª°•” ü•°•”•˜ î•™ª™””œ•—
›•°•î•ª•’«•”œ´°•” ›•°•• � •´— 'H ¤¤ � ’îœ˜ª•”œ•—´ ’ª•´šœ¬ € ”•–
20 ¤¤ � ’îœ˜ª•”œ•ê - HeteronuclearMultiple Quantum Coherence(HMQC):

‚“”™±›œª– ª•—•í™¬•“—” ®ç•˜ î••™±”•˜™ç •°—”•••™±”œ•ê ˜—••ëšœ¬œ”
ª•—îœîª—æ”œ•— ’ª•´°•” ëœ•˜´—•”œ•™±°: §•• ›•°•• ”™±“”’˜í � ™±”¯™šN-
å™•°—¬-(8)-°œ•—™”—¬‘¬—´—”(9) – Š-å™•°—¬-(9-°œ•—™”—¬-(9-•(10)æ—îœî-
ª—æ”œ•—’́ª•´šœ¬ œ”›•°•î•ª•’«•” N-®¯’—’™±˜´—”—°—æ•“—”•˜ª—š•´š•²
€’•œ•”œ•ê (OSu) (24) – (25), ™•™”¯ •“”™±›œª– ›—°”•-ì••“—” ¬™±²™±“•™±°
˜™”æœ”’šœ¬œ” ª•• � œ• €”•”ª—™°œ••îœ’ °•¯™±• ™� ’î—ª•˜™±´•“—”
•°—”•••™±”œ•— (‹ˆ‚¥) ›œª, •ë•ì•´”œ¬™š Š-å™•°—¬(89-°œ•—™”—¬‘¬—´—
– Š-å™•°—�-83°°•—™”—¬(19-•¬(ˆ«œ°• 3):

18. R= 19. R 20. R= ˆ«œ°• 3

i
Ðµ -Ðµ a

21.R= 22.RR is 23.R= DCC
9,10 24,25

-N

‡˜•• 1:‰œç•˜•¬š•² 1,2,4-ª•—•í™¬•“—” – ••™°•ª—˜ ®ç•˜ î••™±”•˜™ç ™•™é a Ðµ
N-å™•°—¬-(9-°œ•—™”—¬æ—îœî˜•ë™±´š•²¯ê:

Ðµ

ˆ—”•œíšœ¬œ” (14),
(15), N-å™•°—¬-(8)- 29-34

(16), N-
26,29;R=H, R,= as 27,30;R=H, R,=

•¬•”—” (17), 4-å™•°—¬(99-°œ•—™”—�(8-•- -¯¬™•åœ”—¬)-5-•—®¯’™-1,2, 26,32; R=CH3, RI= 27,33; R=CH3,R,= -
ª•—•í™¬-1-—¬]-”-•¬•”—” (18), Š-å™•°—�(8)°œ•—™”—¬-09-•--°œ•®¯’—-
«œ”—¬>>-«—•¯••—•í™�--—•-’ (19), N-å™•°—¬-(9)-°œ•—™”—¬-(9- I

(20), N-å™•°—¬-(8)- 28,31;R=H,R,= >
28,34; R=CH3, RY=

(21), --—¬)-5-•—®¯’™-1,2,4-ª•—•
ì™¬-1-—¬]-Ç-•¬•”—””œ•(22•, � ) –
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‚“’ œç•”•˜™š ’—”•œíšœ¬ œ” N-å™•°—¬-(8)-°œ•—™”—¬‘¬—´î••™±”•˜™ç ’—”•œíš•² ”™• æ—-– ª•—îœîª—æ”œ•— ˜•ë™±´š•²¯ê ™±’™±°”•’—•šœ¬ "H-¤¤‹
ª•—îœîª—æ”œ•è ’îœ˜ª••æ—ª•˜•” •”•¬—í— °œ•™æ™š:(‡˜•• 3):

1,2,4-ª•—•í™¬-1-—¬]---•¬• (29), N-å™•°—¬-(99-°œ•—™”—¬‘¬—´—¬-(9-•-(4
î•™î—¬-5-•—®¯’™-1,2,4-ª•— -—¬]-Ç-•¬•”—” (30), N-å™•°—¬-(8)-
°œ•—™”—¬‘¬—´—¬-( ,2,4-ª•—•í™¬-1-—¬]-’-•¬•”
(31)– Š-å™•°—¬-(9-°œ•—ë”—¬-(5)-î••™±”•˜™ç ª•—îœîª—æ”œ• N-å™•°—¬-

8.08; dd;

•¬•”—” (32),N-å™•°—¬-(8)-°œ•—™”—¬- allytoly

1,2,4-ª•—•í™¬-1-—¬]----•¬ (33), N-å™•°—¬-($)-°œ•—™”—¬-(8)-•¬•”—¬-(S)-B-[4-
(34):

¡œ•ê ”˜•••‘•š•² œç•”•˜™š •“’ •é«•ª•”¯™±° ›•ì™çšœ¬ ñ ’—”•œíœ¬”•–
7.96, d;

ª•—•í™¬-1-—¬]-’-•¬•”—” ˜••–™• îœîª—æê (35), ™•ê î••™±”•˜™±° € � •• � •
¯œ°™ª•˜ª—˜ •íæœ´™±•“•° � ®üªš•² 4-å™•°—¬-(9-°œ•—ë”—¬(19-å
°”•´™•æ: (‡˜•• 2):

Ð €
€

35

‡˜•• 2:
˜•ë™±´š•²¯ê:

ƒ•°• � •“” 'H-U¤ � ’îœ˜ª••æ—ª•˜•” •”•¬—í— ªš“•¬”œ•— 35
ª•—îœîª—æê ’ª•´š™±° € °•¯™±• æ—•’ªœ•œ™°œ•—ªœ’¯™š:

3.2.2. ‚¬—å•ª—˜ ‘-•¬¬—¬‘¬—´—”– •-›—æ•®¯’—¬œ“´—”î••™±”•˜™ç
N-å™•°—¬æ—- –ª•—îœîª—æ”œ•— ’—”•œíê

‡˜•• 3:Š-å™•°—¬-(5-°œ•—ë”—¬---•¬'H-U¤ �  ’îœ˜ª•ê:
(‚ë•” � ”•´š•² œ” •°—æ•“—” – å™•°—¬«° � œ•—î•™ª™””œ•— •íæ•”é•”œ•ê (S,S)

– (S,R)-—í™°œ•”œ•—›•°••):

‡˜•• 3-™±°� œ•š•² € Š-å™•°—¬-(9-°œ•—™”—¬-ë-•¬æ—îœîª—æ”œ•—
¤¤ � ’îœ˜ª••‘••°•”: ‡˜•• 3-—´ •˜”›•“ª™•œ” œ•–™±°€ N-å™•°—¬-(8)-
°œ•—™”—¬-’-•¬¬—¬‘¬—´—”—(S,S)(36)–((,R) (37) æ—•’ª•œ™°œ•”œ•ê ª•• � œ•š™±°œ”
—•••—´ •¬¬—¬‘¬—´—”—°”•´™•æ— •°—æ•“—” î•™ª™”— •íæ•”é•””œ•— ¯—°—•˜•”
éœç°•” – ’î—”-’î—”•“—” ð™«•íæœ´™±•“•” ›•’ª•ª™±”— ••üœ¯”œ•— ›•éš—”:

¤¤ � ªš“•¬”œ•ê š˜•“™±° œ”•“” °•’—”, ™• ™•™éæœî¯œ•™±°N-å™•°—¬-(8)-
°œ•—™”—¬-(5333----›—æ•®¯’(38) – N-å™•°—¬-(9-°œ•—™”—¬-(2R,
›—æ•®¯’—¬œ“´—”(39) æ—îœîª—æ”œ•— ’—”•œí— ëœ•˜´—•”œ•™±° ”˜•ªš™±° €
°•’”•˜— ë•´œ°—ì•´™±°: (‡˜•• 4):

ˆª™•– ”œ•˜•“•´š•² � ™¬™••¬—å•ª—˜ N-å™•°—¬æ—îœîª—æ”œ•ê’ª•´šœ¬
œ”N-å™•°—¬-(8)-°œ•—™”—¬¯œ°™ª•˜ª—˜ æ—îœîª—æ”œ•—’—”•œí—›•°•• ”•«™•æ
‘¬«™±°� •š•² °œ•™æ™š:§•• ›•°•• ™•îœ’ ™� ’î—ª•˜™±´•“—” •°—”•••š•“—”
� •ç•æ•— � ®‘ª•‘™•²šœ¬ œ” (S)- – (R)-a-•¬¬—¬‘¬—´—”—– (2.S,3 M)- – (2R,3 S)-B-
›—æ•®¯’—¬œ“´—”—®îª—˜•îœ’ °•¯™±• —í™°œ•”œ•ê,™•™”¯ ••æœ” ®üªš•² œ”
ª•• � œ• ˜œ”’• � •”•˜•” •˜ª—š™±•“™±””œ•™š:‚“æ •°—”•••™±”œ•— ›—°•” š••
’—”•œíš•² ™•™é æ—îœîª—æ”œ•— ˜œ”’• � •”•˜•” ›•ª˜™±•“™±””œ•—
›œª•í™ª°•” ••æ“™±”¯™±° •• � •”•‘•šœ¬ œ” ”˜•ªœ¬— •˜ª—š™±•“™±””œ•:
ˆ—”•œíš•² îœîª—æ”œ•—´ “™±••¯•” � “™±•—•”ì•ª°•” – °•¯•°•” ›•°••
°é•˜šœ¬ œ”®îª—°•¬ î•“°•””œ•, ›•éš— •ë”œ¬™šîœîª—æ— � •ç•æ•™±•“•” °œì
•ë˜• ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ•— •ë•” � ”•›•ª˜™±•“™±””œ•ê: ­™¬™•

Ð

NH Ðµ

µÐ
38 •, [(S,(2S,3R)],� . [(R,(2.S,3R)],39 [(S,(2R,3.))]

‡˜•• 4: ˆ—”•œíš•² ¡-å™•°—¬(15-°œ•—™”—�---›-
’ªœ•œë—í™°œ•”œ•—̃•ë™±´š•²¯ê:
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¡-å™•°—�(8-°œ•—™”—�-å-›—æ [(S),(2.S,3.)) – [(R),(2SS33))]
’ªœ•œ™—í™°œ•”œ•ê •ë••” � ”•´šœ¬ œ” •éª•••˜•“—” •æ’™• � ´—™”
¯•™°•ª™‘••å—•“— œç•”•˜™š:

‚“”™±›œª– ”éš•² ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ•— ›—°•” š•• ’—”•œíšœ¬
œ” N-å™•°—¬-($)-°œ•—™”—¬‘¬—´—¬-(25,3R)-p-›—æ•®¯’—¬œ“´—”(40), N-å™•°—¬-(S)-
°œ•—™”—¬‘¬—´—¬-(9----•¬—¬(41) – N-å™•°—¬-(9-°œ•—™”—¬‘¬—´—
•¬¬—¬‘¬—´—”(42)ª•—îœîª—æ”œ•ê: (‡˜•• 5):

Ðµ

40 [(S),(2S,3R)]

HN Ðµ
Ð 41 (S,S);42 (S,R)

‡˜•• 5: – N-å™•°—¬-(S)-
°œ•—™”—¬‘¬—´—¬-(8)- –(R)-a-•¬¬—¬‘¬—´—”ª•—îœîª—æ”œ•— ˜•ë™±´š•²¯ê:

‰•—îœîª—æ”œ•— ’—”•œí— ••æ“™±”¯™±° ™±çœ˜´™çæ—•’ªœ•œë—í™°œ•—
� •´•˜•“™±•“™±”ê š˜•“™±° €,™•œ¬•“—”N-å™•°—¬-(5)-°œ•—™”—¬‘¬—´æ—îœîª—æ—
’ª•´°•” ð™±¬™±°°œ•—™”—”—̄—••¬•“—” •²«•²”— •ª™°— —”šœ•’—• ªœç—�—
™±”œ”™±°:

3.3.N-‰•œª� ™±•®¯’—˜•• � ë”—¬(BOC) æ—-– ª•—îœîª—æ”œ•— ’—”•œíê

‚ë•ì—” ð™±¬™±°›•“ª”— °œ•™æ™š’—”•œíšœ¬ ñ BOC-(S)-•¬•”—” (43)
î•éªî•”š•² •°—”•••™±”, ™•ê •“”™±›œª– ëœ•˜´—•“— °œì € æ•šœ¬ N-
›—æ•®¯’—’™±˜´—”—°—æ—(HOSu) ›œª, æ—´—˜¬™›œ¯’—¬˜••� ™ç——°—æ—(DCC)
”œ•˜•“™±•“•° � : ˆª•´šœ¬ € N-BOC-(S)-•¬•”—”— N-®¯’—’™±˜´—”—°—æ•“—”
•˜ª—š•´š•² €’•œ• (44), ™•ê ˜•«š•² ›œª•‘• ëœ•˜´—•“—´ ˜••™ç €
®‘ª•‘™•²šœ¬ •”°—ì•îœ’, ˜•° €¬”•«•îœ’ � “™±•œç•´”œ¬™±´›œª™:

ƒ•ì™•æ ð™±¬™±°æ—®¯’•”— °—ì•š•“•™±° 0.5N ì••“—” NaOH-—
”œ•˜•“™±•“•° � —••˜•”•´šœ¬ € N-BOC-(S)-•¬•”—”— •˜ª—š•´š•² €’•œ•—
ëœ•˜´—•” ›•ì™•æ •í•ª •°—”•••š— ›œª: (ˆ«œ°• 4):

ˆ«œ°• 4 i <
µÐ-%

Ê 44
13

H2A Ðµ
4,45-48 R=H, 4,49

45 -(S);50-(S,S);
Ð R=CH,=CH-CH, 46 -RR; 51-(S,R);

€ NIN-CH, 47 -(S);52-(S,S);µÐ. R= N – 48 -(R),55-(S,R);

49-53

‚•æ“™±”¯™±°’—”•œíšœ¬œ” BOC-(8)-•¬•”—¬‘¬—´—”(49),BOC-(S)-•¬•”—¬-(8)-
•¬¬—¬‘¬—´—”(50), B0C-(5--•¬•”—¬-(R)-•¬—¬‘¬(51),BOC-(8--¬••”—¬-(5)-@-(N-
—°—æ•í™¬—¬)•¬•”—”(52) – BOC(9-•¬•”—¬-(87å-‹±—°—æ• (53)
æ—îœîª—æ”œ•ê:

ˆ—”•œíš•² æ—îœîª—æ”œ•—̃ •ë™±´š•²¯ê ™±’™±°”•’—•šœ¬ € 'H-U¤ �
’îœ˜ª••æ—ª•˜•” •”•¬—í— °œ•™æ™š:Ž••íšœ¬ €, ™• ’—”•œíš•² � ™¬™•
æ—îœîª—æ”œ•—(49-53) ”°™±é”œ•êî••™±”•˜™±° œ”°—•“” °œ˜ æ—•’ªœ•œ™°œ•,
—”�ê š˜•“™±° € ’—”•œí— ‘™•²ê”••´™±° ë•´œ°—ì•´°•” � •´•˜•“™±•“•” °•’—”:

‰•—îœîª—æ”œ•—’ª•´°•” ›•°•• ’—”•œíš•² BOC-(S)-•¬•”—¬‘¬—´—”(49)
æ—îœîª—æê”•« °—ì•”˜“•¬ •˜ª—š•´šœ¬ € N-›—æ•®¯’—’™±˜´—”—°—æ•“—”€’•œ•—
ªœ’¯™š (54) – •“”™±›œª– ð™«•íæœ´™±•“•” °œì € æ•šœ¬™� ’î—ª•˜™±´•“—”
•°—”•••™±”œ•— ›œª, •ë•ì•´”œ¬™š BOC-(S)-•¬•”—¬‘¬—´—¬-(5)-
—°—æ•í™¬—¬)•¬•”—”(55) – BOC(S--¬•”—¬‘—´—¬-10-4-Ó-•¬•”—”
(56) ª•—îœîª—æ”œ•ê: (ˆ«œ°• 5):

ˆ«œ°• 5
Ð.

HO-N'
µÐ

DCCÐ
49 54

7,48

55-(S,S), 56.(S,R)
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3.4.Žœîª—æ”œ•— •”ì•ª™±°ê – °•¯•™±°ê

…™”æœ”’°•” ëœ•˜´—•“— ••æ“™±”¯™±°’ª•´š•² îœîª—æ”œ•— •”ì•ª°•” –
°•¯•°•” °œ•™æ”œ•—ê”ª•™±•“™±”ê ˜•«š•² € ’ª•´š•² °™¬œ˜™±¬”œ•—
� –œëš•²™±•“•” •’ª—³•”—´, � “™±•œç•´°•” ™±”•˜™±•“™±”—´ – •“¬
›•ª˜™±•“™±””œ•—´: ˆ™±“” •é«•ª•”¯™±° °é•˜šœ¬ œ” ’—”•œíš•² šœ•ì”•”“™±•œ•—
•”ì•ª°•” œ•œ œ̄ç•”•˜”œ•:

1. � œ•˜´—™”«•ë”™±•æê �œí™¯•´š™±°€5%-ng ²²° � •˜•” ••š™š (˜•° 10%-
™´ ˜—ª•™”•••š™š) – ì™±•/®•‘•”•˜•” ¬™±²—�ê š•˜™±™±°—î•“°•””œ•™±°
›œë•´”œ¬™±´›œª™, °”•´™•æê ª•¯•´”œ¬™š ¬™±²š™±°€ ®•‘•”•˜•” ¬™±²—�™±°
(€•—¬•´œª•ª ˜•° €•—¬•´œª•ª/°œ••”™¬), •“”™±›œª– å—¬ª•š™±° €
•”®•‘•”•˜•” «•ë”™±•æ”œ•—´: ˆª•´š•² €•—¬•´œª•ª— ¬™±²™±“•—´’•ëê
î•“°•””œ•™±° � “™±•œç•´š™±° €îœîª—æê, � “™±•œç”œ•ê•”ì•ª™±° œ”å—¬ª•°•° �
– •”›••üœéª™±•“•” æœî¯™±° ¬••´™±´—� šœ•• � “™±•œç•´š™±° œ”
€•—¬•´œª•ª/›œ¯’•” «•ë”™±•æ—´: ‚“’ œç•”•˜™š ’—”•œíšœ¬œ”10,13,22•, � , 52,
53 æ—îœîª—æ”œ•ê– 55,56 ª•—îœîª—æ”œ•ê:

2. � œ•˜´—™”«•ë”™±•æê «•ë”°•” î•“°•””œ•™±° �œí™¯•´š™±°€ 10%-ng
˜—ª•™”•••š™š ”•«•îœ’ •šœ¬•´”œ¬™š €•—¬•´œª•ª, •“”™±›œª– «•ë”™±•æê
ªœç•ð™«š™±° € ’•ë”•••”: ƒ•ì™•æ ®•ê •ë•ì•´•² îœîª—æ— � “™±•œç”œ•ê
å—¬ª•š™±° – ¬š•´š™±° œ”€•—¬•´œª•ª™š: ‚“’ °œ•™æ™š•”ì•ªšœ¬ œ”11 – 21
æ—îœîª—æ”œ•ê:

3. � œ•˜´—™”«•ë”™±•æê «•ë”°•” î•“°•””œ•™±° �œí™¯•´š™±°€ 10%-ng
˜—ª•™”•••š™š (”•«•îœ’ •šœ¬•´”œ¬™š €•—¬•´œª•ª), ®•‘•”•˜•” éœ•ªê
•”ì•ªš™±° €, —’˜ •”®•‘•”•˜•” éœ•ªê •ç••š˜™±°, ˜•˜—” €¯’ª••˜ªš™±°
€•—¬•´œª•ª™š – °—•´š•² ®•‘•”•˜•” éœ•ªœ•ê �™••´š™±° œ”°•‘”œí—™±°—
’™±¬å•ª™š: £™••´”œ¬™±´ ›œª™ ¬™±²—�ê ›œë•´š™±° €, —’˜ îœîª—æê
šœ•• � “™±•œç•´š™±° € €•—¬•´œª•ª/›œ¯’•” ¬™±²—�”œ•— «•ë”™±•æ—´: ‚“’
œç•”•˜™š •”ì•ªšœ¬ œ” 9,12,14,15,16,17,18, 19,20, 23,29,30, 31, 32, 34,35,
36,37, 38, 39, 40,41,42,50,51îœîª—æ”œ•ê:

‚”ì•ªš•² îœîª—æ”œ•ê ¬••´™±´—� °•¯•šœ¬ œ”šœ•• � “™±•œç•´°•° � , —’˜
™•™éæœî¯œ•™±°”•– •éª•••˜•“—” ¯•™°•ª™‘••å—•“— °œ•™æ™š:

Žœîª—æ”œ•—šœ•• � “™±•œç•´°•” ›•°•• ®‘ª•‘™•²šœ¬ œ” (°œ••”™¬,
€•—¬•´œª•ª – ›œ¯’•”) ¬™±²—�”œ•—´˜•í°š•² «•ë”™±•æ”œ•:

¡œ•ì”•”“™±•œ•— °•¯•™±•“•” •’ª—³•”ê ’ª™±‘šœ¬€ ”•– ‡ÿï •”•¬—í—

œç•”•˜™š:
£•ðšœ¬ € ”•– ’—”•œíš•² ”™• æ—-– ª•— îœîª—æ”œ•— ªœ’•˜••••

®îª—˜•˜•” îª™±“ª— ••üœ¯”œ•ê: ‚ç™±’“•˜ 1:
‚ç™±’“•˜ 1-™±°� œ•š•² œ” ’—”•œíš•² îœîª—æ”œ•— šœ•• � “™±•œç•´°•”

î•“°•””œ•ê, R,-—– [a]d20-—••üœ¯”œ•ê:

ˆ—”•œíš•² îœîª—æ”œ•— šœ•• � “™±•œç•´°•” î•“°•””œ
••üœ¯”œ•ê:

‡ÿï
Œ™±²—�”œ•—

ƒ•°•••”—éê ›•°•˜••‘ Œ™±²—�”œ•—
›•°•˜••‘

2•

2�

9

10

11

12

13

14

15

16

17

18

19

20

21

22•, �

23

36

37

38

39

CH;COOC,Hs/ �

CH;COOCHH

CH,COOCHH3/C, HI

CH;COOC,Hs

CH;COOC,Hs

CH;COOC,Hs/C, Hiz

CH;COOCHH:/C, Hiz

CH,COOCHH:/C.Hiz

CH;COOC,Hs/ Hiz

CH;COOC,Hs/Æ6Hiz

Êµ,ÊÐÐÊ,µó/

CH;COOCHH:/C

CH;COOCHH
Êµ;Ðµ

CH;COOCHH

CH;COOC,H3/C, Hiz

CH,COOCHH3/C, HI2

R-—
••üœ¯

0.5

0.5

0.35

0.4

0.55

0.45

0.43

0.3

0.3

0.3.

0.4

0.4

0.45

0.4

0.45

0.35

0.4

0.4

0.4

0.35

0.35

‚ç“™±’•˜ 1
Rr—– (4] 220-—

(a]d20

+7.5è
3.6; MeOH)
-7.50

0.4; MeOH)
+13,130
0.66;MeOH).
-18,010
0.5; MeOH)
-10,010

0.55; MeOH)
+18,330

Ê= 3.3;MeOH)

5,01
0.3; MeOH

44.74
0.413; MeOH)
-35.340

= 0.78; MeOH)
-39.730

= 0.245; MeOH)_
-34.74"

0.609; MeOH)_
+1330

= 0.06; MeOH):
-25.098"

= 0.051;ºÍ½Á)

-30.357?
- 0.28;ºÍ½µ).

-3,150
0.81;ºÍ½µ)
-37.06 Ð
0.85;MeOH)

14 15
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29

30

31

40

41

42

32

33

34

35

49

50

51

52

53

55

56

‘)

•” � îœ’
� ™±åœ••“—”
(›—æ•™å™� )
å™•°—¬îœîª—æ”œ•—
‡• � •éœ•ª
•æ’™• � ´—™”
ü•°•”•˜:

‚˜ª—š•´š•² €’•œ•”œ•— œç•”•˜™š îœîª—æ”œ•— ’—”•œí— ü•°•”•˜
°•’”•˜— ë•´œ°—í•´°•” œ•–™±“•”˜•ªšœ¬ € °—•“” œ•œ ǣœî¯™±°(S,R)– (R,S)
›—æ•®¯’—¬œ“´—””œ•– (8)-•-[4-•¬¬—¬-3-(î—•—æ—”--—¬---•—®¯’™-1,2,4-ª•—•í
—¬]-Ç-•¬•”—” ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ• î••™±”•˜™ç æ—îœîª—æ”œ•—

’—”•œí—‘™•²ê”••´™±°:

CH;COOCHH

CH;COOCHH

CH;COOC,Hs/
Êµ;Ðµ

CH;COOCHH:/C6Hiz

CH;COOCHHIC, HI

CH;COOCHHsI
Êµ;Ðµ

CH;COOC,Hs/
ÊµóÐµ

CH;COOCHHI/I
CH;OH

CH;COOC,Hs/
Êµ,Ðµ --

CH,COOC,H:/CaHiz

CH,COOCHH;/C, HI2

CH;COOCHH;/C, HI

CH;COOCHHs/
ÊµóÐµ

CH;COOCHHs/
ÆÁ;½Á

CH;COOC,HsI
Êµ,Ðµ

CH;COOC,Hs/
Êµ;Ðµ

•) CH,COOC HACH,CH,OH (55
CH,COOC.HE.CHCI;CH,OH (2.

œ•–™±°€ •“™±’•˜—´,
¬™±²™±“•™±°‘œ••˜éë™±°

¬™±²—�”œ•ê ¯¬™•™å™•°
æœî¯™±°”š•í™±°

¯•™°•ª™‘••å—•“—
¯•™°•ª™‘••å—•“—

‚ç“™±’•˜ 1-—

‘ 0.4

0.4

0.45

0.4

0.45

0.45

0.5

0.5

0.5

0.4

0.35

0.45

0.45

0.3

0.3

‘ 0.3

CH;COOCHH;CCHCI;CCH:OH

Õ½Æ-æ—îœîª—æ”œ•—
œ” ›•°œ°•ª• � ••

– €•—¬•´œª•ª: ‡••”´
€, —®‘™±ª ›—æ•™å—¬

ªš“•¬”œ•ê ®‘ª•‘™•²šœ¬ œ”
œç•”•˜™š ”“™±•œ•—

é••™±”•˜™±•“™±”ê

-23,75"
(c = 0.4; MeOH)

-12,690
0.52; MeOH)

-6.60
= 0.5; MeOH):

20,759
0.26; MeOH
32,910

0.82; MeOH)
-4,00

0.25; MeOH)
36,25" (Ê= 6.66;

MeOH)

Me0

0.85;MeOH
-36,429
0.81;MeOH
+3,0159*
0.69;MeOH
-37,016

- 0.71; MeOH):

(3:3:1);

•”ì•ª°•” ü•°•”•˜
´•²• î™¬“••™±•“•° �

°•’”• � •ü—”ê N-
¬™±²—�—(°œ••”™¬):

™•îœ’ ´™±´•”—é”œ•
›œª•‘• °•¯•°•”

)

Ÿ™±“€́ ª•šœ¬, ™••éª•••˜•“—” ¯•™°•ª™‘••å—•“— œç•”•˜™š N-å™•°—¬-
(8--”œ•—™”—¬-25,3R-›—æ•®¯’—”•œí—«•ë”™±•æ—´ ›”•••š™• € •”ì•ªœ¬
•ë•ì•´•² œ•˜™±æ—•’ªœ•œë—í™°œ•”œ•ê (S),(2.S,3R)– (R),(2S,3R),™•™”´
˜•ë™±´š•²¯ê – œ•˜•• � •ð•˜•” ˜™”å—‘™±••´—•” î••í• � •”šœ¬ € ¤¤ �
’îœ˜ª••æ—ª•˜•” œç•”•˜™š: � œ•˜´—™” «•ë”™±•æ—´ •”ì•ªš•² ”“™±•œ•—
¤¤ � ’îœ˜ª••æ—ª•˜•” •”•¬—íê � •´•›•“ªœ¬ € æ—•’ªœ•œ™°œ•”œ•—›œª–“•¬
›••• � œ•™±•“™±”ê

‚éª•••˜•“—” ¯•™°•ª™‘••å—•“— °œ•™æ™š›•ì™çšœ¬ € •”ì•ªœ¬
°—”™••“—” (R),(2S,3R)(38� ) æ—•’ªœ•œë°œ•ê: †”••æ•š™±° €, ™• °•’”•˜—
ë•´œ°—ì•´°•” € œ”•••˜šœ¬ °œ•—™”—”—°”•´™•æ— ¯—••¬•“—” ˜œ”ª•™”ê: §••
°•’—” € š˜•“™±° N-å™•°—¬-(57-°œ•—™”—�¬—´—�(25,32--›
ª•—îœîª—æ— ’—”•œí—ü•°•”•˜ °•’”•˜— ë•´œ°—í•´°•” � •´•˜•“™±•“™±”ê:

� •´œ°—ì•´°•” œ••™•æ æœî¯ê ”˜•ªšœ¬ €•, N-å™•°—¬-(8)-°œ•—™”—”—-
’™±˜´—”—°—æ•“—” €’•œ•— – (87-(-----•¬¬—¬-3-(î—•—æ—-—¬)-5-•—®¯’™-1,2,4-
ª•—•í™¬-1-—¬]-’-•¬•”—”— ˜™”æœ”’°•” ëœ•˜´—•“— ü•°•”•˜: •” � îœ’ œ•–™±°€,
� ™¬™•œ•œ¯ æœî¯œ•™±° €¬ ›•°•˜••‘™±° •ë˜• œ” ›—°”•“—” � ”™±“•—
•°—”•••™±”œ•, ™•™”¯ªœ’•˜•”™•œ” ê”æ™±”•˜ œ””î•’ªœ¬™± ë•´œ°—í•´°•”
î•™´œ’—”: ï•”— ™• ™•™é•˜—æüš••™±•“™±””œ•œ” •ë•ì•´œ¬ 22• – 22�
æ—•’ªœ•œ™°œ•æ—îœîª—æ”œ•—̄•™°•ª™‘••å•´°•” ü•°•”•˜, æ••”´ °™ª
—í™°œ•°•” î•™´œ’”œ•— šœ•ì”•˜•” ›•’ª•ª°•” ›•°•• —••˜•”•´šœ¬ €
›•”æ—î•˜•´ ’—”•œí N-For-(R)-Met-—˜—••ë°•° � – ¤¤ � ’îœ˜ª••æ—ª•˜•”
œç•”•˜™š ´™±“ €́ ª•šœ¬, ™•ëœ•˜´—•”œ•— ••æ“™±”¯™±°’ª•´š•² °—”™•– °•ü™•
æ—•’ªœ•œ™°œ•”œ•—›••• � œ•™±•“™±””œ•êœ”•••˜š™±° œ”›•˜•æ•• � ð™ð™«°•”:

3.5.‹ �  ’î—ª•˜™±´•“—” •°—”•••™ î••™±”•˜™ç îœîª—æ”œ•—
•íæœ´™±•“™±”ê’œ•—”•“—” î•™ªœ•í”œ•— •˜ª—š™±•“•” š••

ˆ™±“” •é«•ª•”¯™±° ›œª•í™ªšœ¬ œ” °œ• ˜™ç°—´ ’—”•œíš•² ™�
’î—ª•˜™±´•“—” •°—”•••™±”œ•—´ ˜•í°š•² îœîª—æ”œ•— – ”••”´ œ¬•”“™±•œ•—
™� ’î—ª•˜™±´•“—” •°—”•••™±”œ•— •íæœ´™±•“™±”ê’œ•—”•“—” î•™ªœ•í”œ•—
•˜ª—š™±•“•” š••: ƒœª•í™ª™±•“™±””œ•ê —••˜•”•´šœ¬ œ”œ•˜™±³•”•î•›™š
›•°•˜••‘ � •“—” ²••‘•œ•— ®‘”™±•“•° � (æ™¯—”‘•”•¬—í) ’î—ª•˜™±´— ›œª
¬—‘•”æ— ð™«•íæœ´™±•“•” °™æœ¬•š™•™±°– ð™•� ••˜š™ç °—•´™±•“™±””œ•—
•ë˜•“™±•“•° � : åœ•°œ”ª— •˜ª—š™±•“•” ™•™é™±°:

¢••‘••š™•°•” ®‘”™±•“•° � ›•éš••˜šœ¬ €•—î’— •í•ª €”œ•‘—•” (AG) –

¬—‘•”æ-°•˜•™°™¬œ˜™±¬ ð™«•íæœ´™±•“•” ›•°•î•ª•’«•” æ—’™´°•”
›•’ª•ª™±”ê (Ko), ™•™”´••üœ¯”œ•— ›—°•” š•• ‘”•›•ªšœ¬ € ›œª•í™ªš™ç
’î—ª•˜™±´”œ•— ›œª ¬—‘•”æ”œ•— ˜™°î¬œ¯’ •ë•ì•´”œ¬™± ™±”•˜™±•“™±”ê:
‚•æ“™±”¯™±° î••íšœ¬ €, ™• ’—”•œíš•² îœîª—æ”œ•— – ”••”´ � •ç•æ•— �
•°—”•••™±”œ•— °œ²•°•’”™±•“™±”ê ð™«•íæ™±° œ” ª•—î’—”— ›œª,
•ë•ì•´”œ¬™š ˜™°î¬œ¯’: ˆ•˜•“” ”éš•² °—•´™±•“™±”œ•—™́� °œ˜ê ˜™°î¬œ¯’ �—
•ë•ì•´•œ¬ î•™ªœ—”•í Ï-— ›œª: ƒ•éš••˜•“—” ªš“•¬”œ•ê � œ•š•² œ”
•ç“™±’•˜ 2-™±°:
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AutoGrid4 – AutoDock ›•°•˜••‘ � •“—”
°™æœ¬•š™•°•” ªš“•¬”œ•ê, ›—°”š•²

æ™¯—”‘•”•¬—í—

ú™•� ••˜š•² ™•™é›œªœ•™´—˜¬—˜
ªœç•˜•¬š•² •°—”•••™±”œ• – ”••”´—´

˜•í°š•² îœîª—æ”œ•

(5-•-4-••—¬-3-î•™î—¬-5-•—
ª•—•í™¬-1-—¬]-’-•¬•”—”

(S)-B-[4-•¬¬—¬-3-(2"--¯¬™•åœ”—¬)-5-•—®¯’™-
1,2,4-ª•—•í™¬-1-—¬]-’-•¬•

(8-å-(-•“¬—¬:3-2--°œª®¯’—
•—®¯’™-122,4-ª•—•í™¬-|-—¬
(8-å-(-•“¬—¬33œ”í—¬-5-•—®

ª•—•í™¬-1-—¬]-Ç-•¬•”—”
(8-å-4-••—-3-å™±••”---—¬)
1,2,4-ª•—•í™¬-1-—¬]----•¬
15-0----••—-----—•—æ—”-3-
1,2,4-ª•—•í™¬-1-—¬]-Ç-•¬•”—”

(8-8-å-åœ”—¬---î•™î—->--—
ª•—•í™¬-1-—¬]-Ç-•¬•”—”

(8-p-4-î•™î—¬-3 � ™±•—�5-•—
ª•—•í™¬-1-—¬]-Ç-•¬•”—”
Š-å™•°—¬-(9-°œ•—™”—´-4-4-
î•™î—¬5-•—®¯’•-12,-ª•—•í™

•¬•”—” (16)
N-å™•°—¬-(%-°œ•—™”—¯-¯-¯-
î•™î—¬5-•—®¯’™-12,-ª•—•í™

•¬•”—” (17)

N-å™•°—¬-(9-°œ•—ë”—¬-(5-å
(2--°œª®¯’—åœ”—¬).5-•—®¯’
ª•—•í™¬-1-—¬]-Ç-•¬•”—” (19)
N-å™•°—�-99-°œ•—ë”—•-å-(-
(2,¯¬™•åœ”—¬-5-•—®¯’™-1,2,4ª

I —¬]-a-•¬•”—” (18)

²••‘•œ•—
î•™ªœ•í ¬—‘•”æ

š••:

Ž•™ªœ—”•í

Î
Î ÎÎ

- 5,51

-5,50

-5,82

-5,42

-5,84

-5,01

- 6,43

-5,63

-4,01

-3,34

+4,82

-5,50

®‘”™±•“•° �

Ï
Î
I
0,09
°°™¬

93,57
°˜°™¬

+113,31

106,68
°˜°™¬
52,17
°˜°™¬
212,80
°˜°™¬

0.02
°°™¬
74,54
°˜°™¬

1,14
°°™¬

54,55
°˜°™¬

93,57
°˜°™¬

‚ç“™±’•˜ 2
°™¬œ˜™±¬•“—”

ð™«•íæœ´™±•“•”

‰•—î’—”

Î a
I Î
+ 31,4

+317,04

+135,22

+119,91

+99,74

+ 1,75

+122,87

+113,31

480,73

+356,89

Š-å™•°—¬((3--œ•—™”—•-•-•-
å™±••”---—¬)5-•—®¯’ª-1224

—¬]-a-•¬•”—” (21)
N-å™•°—¬-($)-°œ•—™”—¬-(5)-P-[4-•¬¬—
� œ”í—�---•—®¯’™-1,2,4ª•—•
•¬•”—” (20)
N-å™•°—¬-(8)-°œ•—™”—¬-(S)-B-[4-•¬¬—¬-3-
î—•—æ—”-37-—¬-5-•—®¯’™-1,ª•—•í™¬-
1-—¬]-Ç-•¬•”—”(22•)
Š-å™•°—-(8--”œ•—™”—¬((8--
� ™±•—�>>-•—®¯’™±1,2,-----
•¬•”—” (23)
N-å™•°—¬-(8)-°œ•—™”—¬-99-
î•™î—¬-3- � ™±•—¬-5-•—®¯’™-
ª•—•í™¬-1-—¬]-Ç-•¬•”—” (29)
N-å™•°—¬-(9-°œ•—ë”—¬‘¬—´—
•¬—¬-3-î•™î—�---——¯¯ª-1,2
1-—¬]-Ç-•¬•”—”(30)
N-å™•°—¬-(8--œ•—™”—¬í¬—´—
åœ”—¬---î•™î—¬-7-•—®¯’ª-1
1-—¬]-Ç-•¬•”—”(31)
4-å™•°—--99-°œ•—™”—-(9-•“
4-åœ”—¬-3-î•™î—¬-6-•—®¯’™

ª•—•í™¬-1-—¬]---•¬•”—” (34)
N-å™•°—¬-(‰)-°œ•—™”—¬-(9)-•“•”—¬-(8
(4-•¬¬—¬-3-î•™î—¬-5-•—®¯’
ª•—•í™¬-1-—¬]-’-•¬•”—” (33)
N-å™•°—¬-(‰)-°œ•—™”—¬-(8)-•¬•”—¬-(S
(4-î•™î—¬-3 � ™±•—¬-5-•—®¯’
ª•—•í™¬-1-—¬]-Ç-•¬•”—” (32)
N-å™•°—¬-(9)-°œ•—™”—¬-(8)-åœ”—¬•¬•”
(8-4-4-î•™î—¬-3� ™±•—�5-•—
ª•—•í™¬-] -—¬]-Ç-•¬•”—” (35)

ƒ•°• � •“” æ™¯—”‘•”•¬—í— ªš“•¬”œ•—, ª•—î’—”— ›œª ˜™°î¬œ¯’ ˜••™ç
œ”•ë•ì•´”œ¬ ›œª–“•¬ ™� ’î—ª•˜™±´•“—” •°”•••™±”œ•ê – ”••”´—´ ˜•í°š•²
îœîª—æ”œ•ê
(8---------bœ”—¬-3-î•™î—¬1,2,4-ª•—•ì™¬- 1-—¬]-Ç-•¬•”—”ê, (8)-B-[4-•¬¬—¬-
3-(2, (8)-B-[4-•¬¬—¬-3-(22-
°œª®¯’—åœ”—¬)>-•—®¯•ë-122-—¬]-Ç-•¬•”—”ê, (8)-B-[4-•¬¬—¬-3-� œ”í—¬-
5-•—®¯’™-1.2,4-ª•—•í™¬-1-—¬]-Ç-•¬•”—”ê, (5-----------™±••”-2-«¬—5
1,2,4ª•—•í™¬-1-—¬]---•¬•” (8--œ•—™”—¬-(9-•--------—-—¬-5-
•—®¯’™-12,4-•••—•í---—¬-- (22•), N-å™•°—¬-(9)-°œ•—™”—¬-(8)
•“¬—¬-3-î•™î—¬-5-•—®¯’™-12,4-ª•—•í™¬-1-—¬]-Ç-•¬•”— (16), N-å™•°—¬-(8)-°œ-

‚ç“™±’•˜ 2-—é••™±”•˜™±•“™±”ê

-5.04 22.23 +524,76
°˜°™¬

0.07-2.15 +117.14
°°™¬

-5,27 3,54 +205,69
°°™¬

-3.18 820.35 +150.13
°˜°™¬

0,08 870,26 +149,15
°˜°™¬

-3,16 482,20 +97,46
°˜°™¬

-4,73 342,51 +680,27
°˜°™¬

-6,08 34,95 +947,83
°˜°™¬

-3,67 2,05 +784,10
°°™¬

+10,21 +126,50

-3.04 5.98 +257.85
°˜°™¬
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(17),N-
å™•°—¬-(S)-°œ•—™”—¬‘¬—´—¬-(8)-(4-•¬—¬-3-î•™î—¬-5-•—®,2,4-ª•—•í™¬-1-—¬]-Ç

-•¬•”—”ê (30), N-å™•°—¬-(S)-°œ•—™”—¬‘¬—´—¬-(5)-(--åœ”—¬-3-î•™î—¬-5-•—
1,2,4-ª•—•í™¬-1-—¬]-----• (31):

‚“”™±›œª– ™±’™±°”•’—•šœ¬€ ®îª—˜•îœ’ •˜ª—š ™� ’î—ª•˜™±´•“—”
•°—”•••™±”œ•— – îœîª—æ”œ•— •íæœ´™±•“™±”êT.album-—î•™ªœ—”•í Å-—– ´¬—
¬“••æ—ª•—î’—”— •˜ª—š™±•“•” š••: £•ð™±°”œ•— ••æ“™±”¯™±°›•“ª”• � œ•šœ¬
œ”™•™é•˜—›•ª˜™±•“™±””œ•™š ®üªš•² °—•´™±•“™±””œ•:
> ¤—•´™±•“™±”œ•, ™•™”¯ �œ” •íæ™±° ª•—î’—”— – î•™ªœ—”•í Å-—

•˜ª—š™±•“•” š•• (S)-B-[4-•¬¬—¬-3-(2̄¬™•åœ”—¬-5-•—®¯•ë-1,2-ª•
—¬]-Ç-•¬•”—”ê,(8)-B-[4-•¬¬—¬-3-(2"°œª®¯’—åœ”—¬-5-•—®¯•ë-122
—¬]-Ç-•¬•”—”ê,N-å™•°—¬-(S)-°œ•—™”—¬‘¬—´—¬-(97-(4-•¬¬—¬-3-î•™î—¬-5-•—
-1,2,4-ª•—•í™¬-1 -—¬]-Ç-•¬•”—”ê(30),Š-å™•°—¬-85-°œ•—™”—¬((9--

(33):
> ¤—•´™±•“™±””œ•,™•™”¯³”é™±° œ” î•™ªœ—”•í K-— •˜ª—š™±•“™±”ê, � •“´ �œ”

•íæ™±° ª•—î’—”— •˜ª—š™±•“•” š•• (8-4-(------•••î—¬-5-•—®¯
ª•—•í™¬-1-—¬]-a-•¬•”—”ê,
—¬]-a-•¬•”—”ê:

> ¤—•´™±•“™±””œ•,™•™”¯«••”™±° œ” î•™ªœ—”•í K-— •˜ª—š™±•“™±”ê, � •“´
�œ” •íæ™±° ª•—î’—”— •˜ª—š™±•“•” š•• N-å™•°—¬-(5)-°œ•—™”—¬-(87

(21):
> ¤—•´™±•“™±””œ•, ™•™”¯ «••”™±° œ” – î•™ªœ—”•í K-— – ª•—î’—”—

•˜ª—š™±•“™±”ê (5)-•-[4-•¬¬—¬-3-(î—•—æ—”--—¬)5-•—®¯’™-1,2,4-ª•—•í
Ç-•¬•”—”ê,
N-å™•°—¬-(S)-°œ•—™”—¬-(

ª•—•í™¬-1-—¬]-Ç-•¬•”—”ê (34):
> ¤—•´™±•“™±””œ•, ™•™”¯ ³”é™±° œ” – ª•—î’—”— – î•™ªœ—”•í Å-—

•˜ª—š™±•“™±”ê N-å™•°—¬-(S)-°œ•—™”—¬-(S)--4--4-•¬—-°œ•®¯’—åœ”—¬-5-
•—®¯’™-122,-•••ì™±-1-—¬--(19),N-å™•°—¬-(8)-°œ•—™”—¬‘¬—´—¬-(S)-

(31):
> ¤—•´™±•“™±””œ•,™•™”¯ «••”™±° œ” ª•—î’—”— •˜ª—š™±•“™±”ê, � •“´ �œ”

•íæ™±° î•™ªœ—”•í K-— •˜ª—š™±•“•” š•• (5)-(----•¬—¬-3-(å™±••”-2
•—®¯’™-122,4-ª•—•í™¬---—¬N-å™•°—¬-(S)-°œ•—™”—¬-(S)-B-[4-åœ”—¬-
3-î•™î— �-5-•—®¯’™-1,2,4-ª -—¬]-Ç-•¬•”—”ê(17),N-å™•°—¬-(S)-°œ•—™”—¬
(8)-@-[4-•¬¬—¬-3-(î—•—æ—”

(22•):
> ¤—•´™±•“™±””œ•,™•™”¯³”é™±°œ” ª•—î’—”— •˜ª—š™±•“™±”ê, � •“´ �œ”•íæ™±°

î•™ªœ—”•í K-—•˜ª—š™±•“•” š•• N-å™•°—¬-($)-°œ•—™”—¬-(S)-•-[4-•¬¬—
(16):

‹ � ’î—ª•˜™±´•“—” •°—”•••™±”œ•— – ”••”´—´ ˜•í°š•²
•íæœ´™±•“™±”ê’œ•—”•“—” î•™ªœ•í”œ•— š••:

•°—”• � •™±”œ•– ”••”´—´ ˜•íš—˜
•°—”•••™±”œ• – ”••”´—´ ˜•í°š•² îœîª—æ”œ•

ˆª™±‘—�

•¬•”—”
(S)-B-[4-•¬¬—¬-3-(2̄¬™•åœ”—¬)-5-•—®¯’™-1,2,4-ª•—•í™¬-1-
—¬]-a-•¬•”—”
(S)-B-[4-•¬¬—¬-3-(2-°œª®¯’—åœ”—¬)-5-•—®¯’™-1

ª•—•í™¬-1-—¬]-’-•¬•”—”

•¬•”—”

—¬]-a-•¬•”—”
(8)-(-----•¬¬—¬-3-î—•—æ—”----¬—•-•—®¯’™-1,2,4-ª•—•
_—¬]-a-•¬•”—”
(S)-B-[4-åœ”—¬-3-î•™î—¬-5-•—®¯’™-1,2,4-ª•— 1-—¬]-a-

•¬•”—”

•¬•”—”
N-å™•°—¬-(8)-°œ•—™”—¬-(S------•“¬—¬-3-î•™î—¬-5-•
1,2,4-ª•—•í™¬-1-—¬]-Ç-•¬• (16)
N-å™•°—¬-(8)-°œ•—™”—]-($1--4-åœ”—¬-3-î•™î—¬-5-•—
1,2,4-ª•—•í™¬-1-—¬]-ë-•¬• (17)
N-å™•°—¬-($)-°œ•—™”—¬-(8---(4-•¬¬—¬-°œª®¯’—-

(19)
N-å™•°—¬-(8)-°œ•—™”—¬-(S)-B-[4-•¬¬—¬-3-(2-¯¬™•åœ”—¬)-5-
•—®¯’™-1,2,4ª•—•í™¬-1-—¬]-Ç-•¬•”—”(18)
Š-å™•°—¬-(8)-°œ•—™”—¬-($)-(---------•¬¬—¬-3-(å™±
•—®¯’™-1,2,4ª•—•í™¬-1-—¬]-Ç-•¬•”—”(21)
N-å™•°—¬-(8)-°œ•—ë”—¬-(8)-@-(4-•¬—¬-3-� œ”ì—¬-5-•
1,2,4ª•—•í™¬-1-—¬]-’-•¬•” (20)
N-å™•°—¬-(8)-°œ•—™”—¬-($)-Õ-[4-•¬¬—¬-3-î—•—æ—”-3-—¬-5-

•—®¯’ª-42,4-ª•—•í™¬-|-—¬] (22•)
N-å™•°—¬-(8)-°œ•—™”—¬-(5-------••îî¬¬3- � ™±•—¬-5-
1,2,4-ª•—•í™¬-1-—¬]-ë-•¬• (23) 5

îœîª—æ”œ•—

100,0

70,5

81,3

80,2

39,9

54,4

155,3

57,6

135,0

68,5

69,0

65.0

152,1

127.2

84,2

156.1

‚ç“™±’•˜ 3

100,0

99,3

109,0

94,8

146,9

146,6

123,1

64,9

120,9

69,8

67.0

107,3

87

121,6

81,0
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‚ç“™±’•˜ 3-—é••™±”•˜™±•“™±”ê

Š-å™•°—¬-(9-°œ•—´”œ¬-(8-å•¬¬—¬-3-î•™î—¬-5-
•—®¯’™-1,4-ª•—•í™¬-|-—¬)-(30) 5 98,0 95,1

N-å™•°—¬-(5)-°œ•—ë”—¬‘¬—´57-•-[4-åœ”—¬-3-î•™î—¬-5- 5 73,7 76,7
•—®¯’™-1,2,4-ª•—•í™¬-1-—¬]-Ç-•¬•”—”(31)
N-å™•°—¬-(S)-°œ•—™”—¬-(‰]-•“•”—¬-(5)-Õ-[4-åœ”—¬- 2 122,3 112î•™î—¬---«—’¯••˜••—•í™±-- (34)

N-å™•°—¬-(8)-°œ•—™”—¬-€5)-•¬•”—¬-(5-•-(--------- 2 84
5-•—®¯’™-1,4-ª•—•í™±---—¬(33)

N-å™•°—¬-(8)-°œ•—ë”—¬‘¬—´$)-B-[4-î•™î—¬-3 � ™±•—¬-5- 2 102 95•—®¯’ª-122,4-ª•—•í™¬-|-—¬ (29)

N-å™•°—¬-(S)-°œ•—ë”—¬-(S)-•¬•”—¬-( S)-B-[4-î•™î—¬ 5 135 78
„ � ™±•—¬-5-•—®¯’™-1,2,4-ª•—•í™¬-1-—¬]-Ç-•¬•”—(32)
N-å™•°—¬-($)-°œ•—™”—¬-($)-åœ”—¬•¬•”—¬ -(S)-B-[4-î•™î—¬- 5
„ � ™±•—¬-5-•—®¯’™-I.2.4-ª•—•í™¬-1-—¬]-Ç-•¬•”—(35) 114,2 103,5

•” � îœ’ œ•–™±°€ •ç“™±’•˜— ªš“•¬”œ•—´ (8)-(-----•¬—¬-3-� œ”í—¬->
1,2,4-ª•—•í™¬-1-—•]-Ç-•¬•
ª•—•í™¬-1-—¬]-Ç-•¬•”—”,
•¬•”—” ›œªœ•™´—˜¬—ª̃œç•˜•¬š•² ™� ’î—ª•˜™±´•“—” •°—”•••™±”œ•ê – N-
å™•°—¬-(8)-°œ•—™”—¬-($)-B-[4-•¬¬—¬-3-(2°œª®¯’—åœ”—¬)>-—•¯••-12,+

—¬]-a-•¬•”—” (19), N-å™•°—¬-(
ª•—•í™¬-1-—¬]-Ç-•¬•”—” (17) æ—îœîª—æ”œ•ê ³”é™±° œ” î•™ªœ—”•í K-—
•˜ª—š™±•“™±”ê, —’˜
1,2,4-ª•—•í™¬-1-—¬]---•¬• (16), N-å™•°—¬-(5)-°œ•—ë”—¬-(9-----------

(19) æ—îœîª—æ”œ•ê
³”é™±°œ”ª•—î’—”— •˜ª—š™±•“™±”ê:

‰•—î’—”—”™• ••‘œ¬•˜— �”œ• œ”›•”æ—’•”™±° ”•– ’™±“” •é«•ª•”¯—
é•ì•”•˜”œ•™±° ’—”•œíš•² ›œª–“•¬ •¬—å•ª—˜ ªœç•˜•¬— �”œ•™š
•°—”•••™±”œ•—´ ˜•í°š•² æ—îœª—æ”œ•ê N-å™•°—¬-(9--°œ•—™”—¬-(9-
‘¬—´—”ê, N-å™•°—¬-($)-°œ•—ë”—¬-(R)-•¬¬—¬‘¬—´N-å™•°—¬-(5)-°œ•—™”—¬-(2S
›—æ•®¯’—¬œ“´—”ê(36), N-å™•°—¬-(94°œ•—™”—¬-(2R.35-›—æ•®¯’(37):

ƒœª–• � ••, ˜••œ¬— € œ”••æ•œ¬, ™• ”éš•² °—•´™±•“™±””œ•ê˜••™ç œ”
›•”æœ’ ‘•¬ ™•îœ’ î•™ªœ—”•í K-—– ª•—î’—”— î™ªœ”´—•¬ ••‘œ¬•˜— �”œ•—
˜••–™• � •ç•æ••°•’œ•: ¤•’”•š™••îœ’ æ••”´—´ ™•™é”œ•ễ••™ç œ”˜—••ëšœ¬
›•˜•š—•™±’•“—” æœç•î•ª••’ª™±˜”œ•— ’ª•´°•” ‘™•²ê”••´™±°:

†¨¦‚…‚Ÿ‹ž¥„‹ž‡‡†¦

1. ‚˜ª—š•´š•² €’•œ•”œ•— œç•”•˜— ˜—••ë°•° � °é•˜šœ¬ œ”¯œ°™ª•˜ª—˜
•˜ª—š™±•“•° � ®üªš•² N-Formyl-(S)-Met-Gly, N-Formyl-(S)-Met-(S)-Ala,N-
Formyl-(S)-Met-(S)-Leu, N-Formyl-(S)-Met-(S)-Phe– N-Formyl-(S)-Met-(S)-
Val æ—îœîª—æ”œ•—’—”•œí—°œ•™æ”œ•,›œª•í™ªšœ¬ – î••í• � •”šœ¬ œ”

2.

3.

4.

5.

’—”•œíš•² ”™• îœîª—æ”œ•— ˜•ë™±´š•²¯ê – æ—•’ªœ•œ™°œ••“—”
°•¯•™±•“™±”ê:
¤é•˜šœ¬ œ”•¬—å•ª—˜ ªœç•˜•¬— �”œ•™šè(S)-– (R)-a-•¬—¬‘¬—´—”,(2S,3R)–
(2R,35)-Î-›—æ•®¯’—¬œ“´—”,••™°•ª—˜ ªœç•˜•¬— �™šè (R)- – (S)-(N-
� œ”í—¬•°—”™)-Ç-•¬•”—”– ›œªœ•™´—˜¬—ª̃œç•˜•¬— �”œ•™šN-(S)-– (R)-B-
(N-—°—æ•í™¬—¬)•¬•”—”,3 – 4 æ—•¯œ•™±°ªœç•˜•¬š•² 5-•—®¯’™-1,2,4-
ª•—•í™¬•“—” ®ç•˜ î••™±”•˜™ç •¬•”—””œ• ((8)-(------•¬¬—¬-3-î•™î—
•—®¯’™-122,4-ª•—•í™¬-|-—¬S)-B-[4-•¬¬—¬-3-(2̄¬™•-åœ”—¬)-5-•—®¯’™-
1,2,4-ª•—•í™¬-1-—¬]-’-•¬• (8-¯-[4-•¬—¬-3-� œ”í—¬-5-•1,2,4-ª•—•í™¬-
1-—¬]-Ç-•¬•”—”, (8)-•-[4-•¬¬—¬-3-(2°œª®¯’—åœ”—¬-5-•—®� •ë-124
—¬]-a-•¬•”—”,
•¬•”—”, (‰)-@-(4-•¬¬—¬-3-î—•—æ—”-—•5-•—®� •ë-12,-----------

(S)-Õ-[4-
®îª—˜•îœ’ °•¯™±•

™� ’î—ª•˜™±´•“—” •°—”•••™±”œ•—´ ˜•í°š•² N-For- – BOC æ—-–
ª•—îœîª—æ”œ•— ’—”•œí—°œ•™æ”œ•:ƒœª•í™ªšœ¬ – î••í• � •”šœ¬ œ”
’—”•œíš•² ”™• îœîª—æ”œ•— ˜•ë™±´š•²¯ê – æ—•’ªœ•œ™°œ••“—”
°•¯•™±•“™±”ê:
Ÿ™±“´ € ª•šœ¬, ™• Õ½Æ-îœîª—æ”œ•— ’ª•´°•” ‘™•²ê”••´™±°
ë•´œ°—ì•´™±° ªœç— �—™±”œ”™±°,—’˜ N-For-îœîª—æ”œ•— ’—”•œí—
ü•°•”•˜ îœîª—æ— ˜•ë™±´š•²¯— °œì ›—°”•“—” � ”™±“•— ™�
’î—ª•˜™±´•“—” •°—”•••™± ”œ•°™±²œ¬™±æœî¯™±°(®•—”•˜, Õ-[4-•¬¬—¬-3-
(î—•—æ—”-3 -Õ-

›—æ•®¯’—¬œ“´—”)”˜•ªš™±° € °•’”•˜— ë•´œ°—í•´™±°: ˆª•´š•²
æ—•’ªœ•œ™°œ• îœîª—æ”œ•— ˜•ë™±´š•²¯ê – ˜™”å—‘™±••´—•”
� ”™±••‘•šœ¬ œ”¤¤ � ’îœ˜ª•æ—ª•˜•” •”•¬—í— œç•”•˜™š:
ƒœª•í™ª™±•“™±””œ•— ••æ“™±”¯™±° ’—”•œíš•² ”™• °—•´™±•“™±””œ•—
é••¯™±° � •´•›•“ªšœ¬ œ” ’œ•—”•“—” î•™ªœ•í”œ•—” (ª•—î’—”— –
î•™ªœ—”•í Å-—)³”é™ç (˜•° ••‘œ¬•˜— �) °—•´™±•“™±””œ•:§••”¯ œ”è(S)-

(S)-B-[4-
N-å™•°—¬-(8)-

°œ•—™”—¬-(8)-•-[4-•¬¬—¬-3°œ•®¯’—åœ”—)---—•¯•ë-122, -1-—¬]-
‘-•¬•”—”ê, N-å™•°—¬-(S)-°œ•—™”—¬-(8-•-å-åœ”—�-3-î•™î—¬-5-•—
ª•—•í™¬-1-—¬]-Ç-•¬•”—”ê, N-å™•°—¬-(8)-°œ•—™”—¬-(57-B-[4-•¬¬—¬-3-î•™î—¬
--•—®¯’ª-12,-----------¬— N-å™•°—¬-(9)-°œ•—™”—¬-(8)
•¬¬—¬-3-(2°œ•®¯’—åœ”—¬->>•—®¯ª™-1,2-1-—¬]-Ç-•¬•”—”ê, N-
å™•°—¬-(9-°œ•—™”—¬-(9-P-(¯¬™•åœ”—¬---•—®¯’™-1,2,4ª
1-—¬]-Ç-•¬•”—”:
ˆ—”•œíš•² ”™• îœîª—æ”œ•— – œ¬•”“™±•›•”æ—’•´™ç ™� ’î—ª•˜™±´•“—”
•°—”•••™±”œ•— é••¯™±° � •´•›•“ªšœ¬ œ” ”•– î•™ªœ—”•í Ï
åœ•°œ”ª— •˜ª—š™±•“™±”ê «••”™ç °—•´™±•“™±””œ•:§••”¯ œ”è(S)-Õ-[4-
•¬¬—¬-3-î—•—æ—”-3-—¬-5-•—®¯’™-1,2,4-ª•—•í™¬-1-—¬]’-•¬•”—” N-å™•°—¬-
(S)-°œ•—™”—¬-(‰)-----••î—¬-3-� ™±•—¬-5-•2,4-ª•—•í™¬-1-—¬]-•-

•¬•”—”ê, N-å™•°—¬-(S)-°œ•—™”—¬-(9-•----------™±••”-2-—¬).
1,2,4ª•—•í™¬-1-—¬]-Ç-•¬•”
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6. ƒ•°•˜••‘ � •“—” æ™¯—”‘•”•¬—í— °—ì™´™š́™±“´€ ª•šœ¬, ™•’—”•œíš•²
°—•´™±•“™±””œ•—™́� °œ˜ê �—ð™«•íæ™±° î•™ªœ—”•í K-—›œª, � •“´
æ••”´—´ ™•™é”œ•ễ••™ç œ”•íæœ¬”•• •˜ª—š™±•“•” š••: Ÿ™±“€́ ª•šœ¬
”•–, ™• ”éš•² °—•´™±•“™±””œ•—‘œ••˜éë™ç °•’ê ˜••™ç € ð™«•íæœ¬
ª•—î’—”— ›œª ³”éœ¬™š̃•° «••”œ¬™š ”•• •˜ª—š™±•“™±”ê:

‚ªœ”•«™’™±•“•” ›—°”•˜•” ••æ“™±”¯”œ•ê ªî•‘•š•² œ”›œª–“•¬
•é«•ª•”¯”œ•™±°

1. DanghyanYu. º., SargsyanÌ.0., JamgaryanS.M.,Gulumyan ¿.¸. Saghiyan
A.S.Synthesisof peptidesbasedon nonprotein a-aminoacidsII State-ofthe-Art
Biotechnology in Armenia & ISTC contribution, Tsakhadzor,Republic of
Armenia, September 28-October02,2008,p.116.

2. ù... ÔÇµÉËµ,T.0. ÆÇÈÉÊËµ,Æ.º. ÔòÇâÉÇÈËµ, E.A. ÃùãÞâËµ, Ã.¸.
ÓÇµÐÊËµ,A.C ÆÇÉ¶Ëµ.Æ¶µÌÍó µÐÎôÝ ÇµÇãÐÉÐÎÝÍâÐÌÇÏÌ¶ßÍÊÏ¶Ý áÍáÌ¶ÒÐÎ Ê
¶ÊáÐãäóÐÎÇµ¶ÍâµÍõÍãÏÐÎôÝ Çâ¶µÐÏ¶ÊãÐÌII À¶â. òÞÈµ. ¸ÈâÍµ¶¶, 2010,T.
63,N@ 3,Ê.385-393.

3. ù... ÔÇµÉËµ,Ì.0. ÆÇÈÉÊËµ,Æ.º. ÔòÇâÉÇÈËµ,� .¸. ÃùãÞâËµ,Ã.¸. ÓÇµÐÊËµ
¶ A.C. ÆÇÉ¶ËµÆ¶µÌÍó áÈÐ¶óÎÐÒµôÝ ¶ ÌÈ¶áÍáÌ¶ÒÐÎ, ÊÐÒÍÈòÇø¶Ý
ÐáÌ¶ßÍÊÏ¶ ÇÏÌ¶ÎµôÍ µÍõÍãÏÐÎôÍ Çâ¶µÐÏ¶ÊãÐÌô Ç.-Çãã¶ãÉã¶·¶µÇ¶ B-(N-
¶â¶ÒÇóÐã¶ã)ÇãÇµ¶µÇIÃÀÀ..òÞÈµ. ¸ÈâÍµ¶¶, 2010,Ì. 63, No 1,Ê.95-100.

4. T.0.ÆÇÈÉÊËµÆ¶µÌÍóN-÷ÐÈâ¶ãÒ¶-¶ ÌÈ¶áÍáÌ¶ÒÐÎ Ê¶ÊáÐãäóÐÎÇµ¶Íâ(S)-B-
¶ ¶óÞßÍµ¶Í ¶Ý

Îã¶Ëµ¶Ë µÇÇÏÌ¶ÎµÐÊÌä ÊÍÈ¶µÐÎôÝáÈÐÌÍÇóIIÀ¶â. òÞÈµ. ¸ÈâÍµ¶¶, 2011,Ì.
64,No 4, Ê.518-523.

Æ¸¹ÃÆÄÁ ¾¸¾¿Õ¼Å½Ã¸Á¿Æ½ÕÁ¸

Æ¶µÌÍó Ò¶-¶ ÌÈ¶áÍáÌ¶ÒÐÎ, ÊÐÒÍÈòÇø¶Ý÷ÞµÏ·¶ÐµÇãäµÐ-óÇâÍøÍµµôÍ
µÍõÍãÏÐÎôÍ Ç-Çâ¶µÐÏ¶ÊãÐÌô¶ ¶Ý Îã¶Ëµ¶Í µÇÇÏÌ¶ÎµÐÊÌä ÊÍÈ¶µÐÎôÝ

áÈÐÌÍÇó
¹¿Ñþº¿

ÅãùßÍÎôÍ ÊãÐÎÇ: Ò¶- ¶ ÌÈ¶áÍáÌ¶Òô, µÍõÍãÏÐÎÇË Çâ¶µÐÏ¶ÊãÐÌÇ,
ÇÏÌ¶Î¶ÈÐÎÇµµôà � ÷¶È, ÈÇ·Íâ¶óÇ·¶Ë, ¶µÉ¶õ¶ÌÐÈ,ÌÈ¶áÊ¶µ, áÈÐÌÍ¶µÇóÇÏ.

Ô¶ÊÊÍÈÌÇ·¶ÐµµÇËÈÇõÐÌÇáÐÊÎËøÍµÇ Ê¶µÌÍóÞ Ò¶- ¶ ÌÈ¶áÍáÌ¶ÒÐÎ,
ÊÐÒÍÈòÇø¶ÝµÍõÍãÏÐÎôÍ Çâ¶µÐÏ¶ÊãÐÌô, ¶ ¶ÊÊãÍÒÐÎÇµ¶ù Îã¶Ëµ¶Ë
áÐãÞßÍµµôÝáÍáÌ¶ÒÐÎ µÇÇÏÌ¶ÎµÐÊÌä ÌÈ¶áÊ¶µÇ ¶ áÈÐÌÍ¶µÇóô Ï. ¹ÇõÐÌÇ
ÎôáÐãµÍµÇ Î ãÇõÐÈÇÌÐÈ¶¶áÍáÌ¶ÒµÐÉÐÊ¶µÌÍóÇ <<¸Èâõ¶ÐÌÍÝµÐãÐÉ¶Ë>>
Á¸Á ¹¸.

ÓÍÈÎôà � ÌÇá ÈÇõÐÌôóÇÏãùßÇãÊËÎ ÈÇóÈÇõÐÌÏÍâÍÌÐÒ¶Ï áÐãÞßÍµ¶Ë
ÝÍâÐÌÇÏÌ¶ßÍÊÏ¶Ý áÍáÌ¶ÒÐÎ - N-÷ÐÈâ¶ã-(5)-âÍÌ¶Ðµ¶ãÉã¶· N-÷ÐÈâ¶ã-
(S)-âÍÌ¶Ðµ¶ã-(S)-ÇãÇµ¶µÇ,N-÷ÐÈâ¶ã-(5)ââÍÌ¶Ðµ¶ã-(9- N-÷ÐÈâ¶ã-
(5)-âÍÌ¶Ðµ¶ã-(5)-÷Íµ¶ãÇãÇ ¶ N-÷ÐÈâ¶ã-(5)ââÉÌ¶Ðµ¶ã-(57

ÏÐÌÐÈôÍ Î ÒÇãäµÍà� Íâ ¶ÊáÐãäóÐÎÇã¶ÊäÎ ÏÇßÍÊÌÎÍ ¶ÊÝÐÒµôÝÊÐÍÒ¶µÍµ¶à.
Æ¶µÌÍó ÝÍâÐÌÇÏÌ¶ßÍÊÏ¶Ý áÍáÌ¶ÒÐÎ, ÐÊÞøÍÊÌÎãÍµµôà âÍÌÐÒÐâ
ÇÏÌ¶Î¶ÈÐÎÇµµôÝ � ÷¶ÈÐÎ (N-ÐÏÊ¶ÊÞÏ·¶µ¶â¶Òµôà � ÷¶È), µÍ áÈ¶ÎÐÒ¶Ì Ï
ÐõÈÇóÐÎÇµ¶ùáÐõÐßµôÝáÈÐÒÞÏÌÐÎÈÇ·Íâ¶óÇ·¶.

ÆãÍÒÞùø¶â � ÌÇáÐâÈÇõÐÌôËÎ¶ãÊËÊ¶µÌÍó âÍÌÐÒÐâÇÏÌ¶Î¶ÈÐÎÇµµôÝ
� ÷¶ÈÐÎ Ò¶- ¶ ÌÈ¶áÍáÌ¶ÒÐÎ. Æ¶µÌÍó áÈÐÎÐÒ¶ãÊËµÇõÇóÍN-÷ÐÈâ¶ã-(S)-
âÍÌ¶ÐµÇ ¶ BOC-(S)-ÇãÇµ¶µÇ,ÊÞßÇÊÌ¶Íâ� µÇµÌ¶ÐâÍÈµÐ-ß¶ÊÌôÝµÍõÍãÏÐÎôÝ
Çâ¶µÐÏ¶ÊãÐÌ - (S)- ¶ (R)-Ç-Çãã¶ãÉã¶·¶µÐÎ, (S)- ¶ (R)-Õ-¶â¶ÒÇóÐã¶ã-Ç.
ÇãÇµ¶µÐÎ,(S,R)-¶ (R,S)-B-É¶ÒÈÐÏÊ¶ãÍà·¶µÐÎ,(S)-¶ (R)-B-(N-õÍµó¶ãÇâ¶µÐ)-
Ç-ÇãÇµ¶µÐÎ¶ (5)-B-(4-Çãã¶ã-3-áÈÐá¶ã-,(5)-Õ-(4-÷Íµ¶ã-3-áÈÐá¶ã-, (S)Õ-[4-
Çãã¶ã-3-(2-ÝãÐÈ÷Íµ¶ã)-, (S)-B-[4-Çãã¶ã-3-(2-âÍÌÐÏÊ¶÷Íµ¶ã)-, (S)-Õ-[4-
Çãã¶ã-3-õÍµó¶ã-,(8)-p-(4-anã¶ã-3-(÷ÞÈÇµ-2(5)-P-[4-Çãã¶ã-3-á¶È¶Ò¶µ-
3è-¶ã)-,
½ÌÈÇõÐÌÇµôÊáÐÊÐõôÎôÒÍãÍµ¶Ë ¶ Ðß¶ÊÌÏ¶ ·ÍãÍÎôÝ áÍáÌ¶ÒÐÎ, óÇÎ¶ÊËø¶Í, Î
ÐÊµÐÎµÐâ,ÐÌ ÝÇÈÇÏÌÍÈÇÉÈÞááÎÝÐÒËø¶ÝÎ ÊÐÊÌÇÎµÍõÍãÏÐÎôÝ Çâ¶µÐÏ¶ÊãÐÌ.
¼ÊáÐãäóÐÎÇµ¶ÍâÍÌÐÒÇÄMP (<<ÚÍµÌÈ ¶ÊÊãÍÒÐÎÇµ¶ËÊÌÈÐÍµ¶ËâÐãÍÏÞã>>
Á¸Á PA) ¶ ÇÒÊÐÈõ·¶ÐµµÐàÏÐãÐµÐßµÐàÝÈÐâÇÌÐÉÈÇ÷¶¶áÐóÎÐã¶ãÐ
áÐãÞß¶Ìä ÒÇµµôÍ Ð Ò¶ÇÊÌÍÈÍÐâÍÈµÐàß¶ÊÌÐÌÍ áÐãÞßÍµµôÝ áÍáÌ¶ÒÐÎ.
ÕôËÊµ¶ãÐÊä,ßÌÐ áÈ¶âÍµÍµ¶Í ÌÈÍÌ-õÞÌ¶ãÐÏÊ¶ÏÇÈõÐµ¶ãäµÐ óÇø¶ÌµÐà
ÉÈÞááôÐõÍÊáÍß¶ÎÇÍÌ áÐãÞßÍµ¶Í Ò¶ÇÊÌÍÈÍÐâÍÈµÐ-ß¶ÊÌôÝáÈÐÒÞÏÌÐÎ,aáÈ¶
¶ÊáÐãäóÐÎÇµ¶¶÷ÐÈâ¶ãäµÐàÉÈÞááô,Î ÊãÞßÇËÝ¶ÊáÐãäóÐÎÇµ¶ËÇâ¶µÐÏ¶ÊãÐÌ
ÐÊµÐÎµÐÉÐÝÇÈÇÏÌÍÈÇ- (S,R)-¶ (R,S)-p-É¶ÒÈÐÏÊ¶ãÍà·¶µÐÎ¶ (S)-B-[4-Çãã¶ã-3-
(á¶È¶Ò¶µ¶ã-3è- µÇõãùÒÇãÇÊä
ßÇÊÌ¶ßµÇËÈÇ·Íâ¶óÇ·¶Ë ÒÐ715%.ÕÐ-ÎÌÐÈÐâÊãÞßÇÍ,ËÎãÍµ¶Í ßÇÊÌ¶ßµÐà
ÈÇ·Íâ¶óÇ·¶¶ õôãÐ áÐÒÌÎÍÈòÒÍµÐ ÎÊÌÈÍßµôâ Ê¶µÌÍóÐâ Ê¶ÊáÐãäóÐÎÇµ¶ÍâN-
÷ÐÈâ¶ã-(R)-âÍÌ¶ÐµÇ.Î ÈÇâÏÇÝ ÎôáÐãµÍµµÐà Ò¶ÊÊÍÈÌÇ·¶ÐµµÐàÈÇõÐÌô áÐãÞßÍµÐ ¶
ÐÝÇÈÇÏÌÍÈ¶óÐÎÇµÐ36Ò¶-¶ ÌÈ¶áÍáÌ¶ÒÇ,a ÌÇÏ òÍ N-÷ÐÈâ¶ã-(S)-¶ N-÷ÐÈâ¶ã-
(R)-âÍÌ¶Ðµô.

ÑÇÏãùß¶ÌÍãäµôâ � ÌÇáÐâ ÈÇõÐÌô ËÎ¶ãÐÊä¶ÊÊãÍÒÐÎÇµ¶Í Îã¶Ëµ¶Ë
áÍáÌ¶ÒÐÎ ¶ ¶ÊÝÐÒµôÝÇâ¶µÐÏ¶ÊãÐÌ µÇÇÏÌ¶ÎµÐÊÌä ÊÍÈ¶µÐÎôÝ áÈÐÌÍÇó.
¼ÊÊãÍÒÐÎÇµ¶ËáÈÐÎÍÒÍµô ÎµÇßÇãÍ Ê áÐâÐøäù ÏÐâáäùÌÍÈµôÝ áÈÐÉÈÇââ
(Docking analyse) âÐÒÍã¶ÈÐÎÇµ¶ÍâÎóÇ¶âÐÒÍàÊÌÎ¶Ëã¶ÉÇµÒÇÊõÍãÏÐâ.
ÈÍóÞãäÌÇÌÍ âÐÒÍã¶ÈÐÎÇµ¶ËÎôËÊµÍµÐ, ßÌÐ õÐãä� ¶µÊÌÎÐ ¶ÊÊãÍÒÐÎÇµµôÝ
ÊÐÍÒ¶µÍµ¶àÐõÈÇóÞùÌÏÐâáãÍÏÊô ÊÌÈ¶áÊ¶µÐâ, µÐ µÍ ÎóÇ¶âÐÒÍàÊÌÎÞùÌ Ê
áÈÐÌÍ¶µÇóÐàÏ.

ÑÇÌÍâ ÐáôÌµôâ áÞÌÍâ õôãÐ áÐÏÇóÇµÐÎã¶Ëµ¶Í Çâ¶µÐÏ¶ÊãÐÌ ¶
áÍáÌ¶ÒÐÎ µÇ ÇÏÌ¶ÎµÐÊÌä ÊÍÈ¶µÐÎôÝ áÈÐÌÍÇó.ÓÐÏÇóÇµÐ,ßÌÐÊãÍÒÞùø¶Í
ÊÐÍÒ¶µÍµ¶Ë:
ÇãÇµ¶µ, N-
÷ÐÈâ¶ã-59-âÍÌ¶µµ¶-------- -âÍÌÐÏÊ¶÷Íµ¶ã)-5-Ì¶ÐÏÊÐ-1
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ÌÈ¶ÇóÐã-1-¶ã]-Ç-ÇãÇµ¶µ,
6-Ì¶ÐÏÊ2,4,7È¶ÎóÐã-1-â¶]- N-÷ÐÈâ¶ã-(5)-âÍÌ¶Ðµ¶ã-(57

N-÷ÐÈâ¶ã-(S)-
âÍÌ¶Ðµ¶ã-(S)-P-[4-Çãã¶ã-3ËÎáÐÈ÷Íµ¶ã).-----È¶óóÐá--
ÇãÇµ¶µ, ÐÏÇóôÎÇùÌ ¶µÉ¶õ¶ÈÞùøÍÍ ÒÍàÊÌÎ¶Í µÇ ÇÏÌ¶ÎµÐÊÌä ÌÈ¶áÊ¶µÇ ¶
áÈÐÌÍ¶µÇóôÏ.

ÕôËÎãÍµô ÌÇÏòÍ ÊÐÍÒ¶µÍµ¶Ë ÞÎÍã¶ß¶ÎÇùø¶Í áÈÐÌÍÐã¶Ì¶ßÍÊÏÞù
ÇÏÌ¶ÎµÐÊÌä áÈÐÌÍ¶µÇóô Ï (8)-(----÷Íµ¶ã-3-(á¶È¶Ò¶µ -¶ã)-5-Ì¶ÐÏÊÐ-
1,2,4-ÌÈ¶ÇóÐã-1-¶ã]-Ç-ÇãÇN-÷ÐÈâ¶--9-âÍÌ¶µ--7-(--áÈ

N-÷ÐÈâ¶ã-(5)-âÍÌ¶Ðµ¶ã-(8)

ÓÐÌÍâÍ Ò¶ÊÊÍÈÌÇ·¶ÐµµÐàÈÇõÐÌôÐáÞõã¶ÏÐÎÇµµÐ5 ÈÇõÐÌ(¶óµ¶Ý 2
ÌÍó¶ÊÇ).

TATEVIK SARGSYAN

SYNTHESISOF DI- AND TRIPEPTIDESCONTAINING FUNCTIONALLY-
SUBSTITUTEDNONPROTEINOGENICa-AMINO ACIDSAND THEIR

EFFECTON ACTIVITY OF SERRINE PROTEASES

SUMMARY

Key words:di- and tripeptides,nonproteinogenicamino acid, activated ester,
racemization,inhibitor, trypsin, proteinaseÏ

The thesisisdevotedto the synthesisof di- and tripeptidescontaining
nonproteinogenicamino acidsandstudyof the effectof thesynthesizedpeptides
on activity of trypsin and proteinaseÏ. The work wascarried out in the
laboratory of peptide synthesis of the Scientific and Production Center
"Armbiotechnology"of theNationalAcademyof Sciences,RA.

The first stageof work was to develop methodsfor production of
chemotacticpeptides -N-For-(S)-Met-Gly, N-For-(S)-Met-(S)-Ala,N-For-(S)-
Met-(S)-Le and N-For-(S)-Met-(S)-Phe that were later on used as initial
compounds.Synthesisof chemotacticpeptidesconductedby the methodsof
activatedesters(N-oxysuccinimide ester) did not lead to formation of by-
productsof racemization.

As the next stageof work appearedsynthesisby the methodof activated
estersbasedon N-For-(S)-Met and BOC-(S)-Ala, di- and tripeptides with
involvement of enantiomericallypure nonprotinogenicamino acids -(S)-and
(R)-a-allyl-Gly, (S)-and (R)-B-imidazolyl-a-Ala, (S,R)-and (R,S)-B-hydroxy-
Leu,(S)-and (R)- B-(N-benzylamino)-a-Alaand (5)-B-[4-allyl-3-propyl-, (S)-B-
[4-phenyl-3-propyl-, (S)-B-[4-allyI-3-(2 -chlorphenyl-)-, (S)-B-[4-ally1-3-(2è-

metoxy-phenyl)-, (S)-B-[4-
allyl-3-pyridin-3 -yl)-,
The methods for isolation and purification of target peptideshave been
elaborated.They wereshown to dependmainly on the characterof groups
constituting the composition of nonproteinogenic amino acids. The NMR
method (performedat the*MoleculeStructureResearchCenter"under the RA
National Academy of Sciences)and the method of adsorption column

chromatographyenabledto obtain dataconcerningdiatereomericpurity of the
synthesized peptides. It was ascertained that involvement of tret-
butyloxycarbonyl protectinggroupensuredobtainingof diastereomericallypure
productswithout racemization.And involvement of the formyl group in caseof
usingamino acidsof basicnature(S,R)-and (R,S)-B-hydroxy-Leuand (S)-B-[4-
allyl-3-pyridin-3 -y))-5-thoxo-t,2,1-iazol- resulted in partial
racemizationup to 115%. In the secondcasethe occurrence of partial
racemization wasconfirmed by countersynthesiswith involvement of N-For
(R)-Met.

In the framework of theperformedthesis36di- and tripeptides, aswell as
N-For-(S)-MetandN-For-(R)-Met havebeenobtainedandcharacterized.

The final stageof work wasdevotedto studyof the influenceof peptides
and initial amino acidson activity of serineproteases.The investigationswere
first carried out by meansof computerprograms(Docking analysis)through
modeling the interaction of ligandwith protein. Modeling revealedthat the major
partof the investigatedcompoundsformed complexeswith trypsin but they did
not interactwith proteinaseÏ.

The effectof amino acidsandpeptideson activity of serineproteaseswas
shown then experimentally.It wasshown that the following compounds(S)-B-[4-
phenyl-3-propyl-5-fioxo-1 triazol -1-y1]-a-Ala, (5)-B-[4-allyl-3-benzy1-5
tioxo-1,2,4- triazol -1-y1]-a-Ala, N-For-(5)-(85-p-(--------

N-For-(S)-Met-(S)-p-[4-ph
3-propyl-5-tioxo-1,2,4- triazol -1-yl]-a-Ala, N-For-(S)-Met-(5)-@-(4-al
propy-5-fixxtrazol--91--- N-For-(5)-(8)-p-(--------

had inhibiting effecton activity of
trypsin andproteinaseÏ.

The compoundsincreasingproteolytic activity of proteinaseÏ havealso
beenrevealed. They are
1-yl]-Ç-ÇãÇµ¶µ,
yl]-a-Ala,
y1]-a-Ala.

5 papers(including 2 abstract)havebeenpublishedon thesubjectof the
thesis.
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