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TOM TAT

(9-Methyl 2-(tert-butyldimethylsilyl)oxy)-5-(tosyloxy)pentanoate faot hop chit trung
gian quan ng trong qua trinhdng hop tac nhan abng $it rét Febrifugine va cacAd xuit cia
né. T hop chit thwong mai axit L-glutamic, ching téida ©ng hop (9-Methyl 2-(¢ert-
butyldimethylsilyl)oxy)-5-(tosyloxy)pentanoate qdebrdc voi higu suit tong 1a 19 %. Gu tric
hoa hc cia hyp chit nayduoc xacdinh king cac @ liéu ptd NMR va MS.

Tu khoa: Febrifugine, §-Methyl 2-(tert-butyldimethylsilyl)oxy)-5-(tosyloxy)pentanoate.

1. MO PAU

Febrifugine 1& mt ancaloitdwoc Koepfli va cac éng sr phan éip lan dau tién vao am
1946 tr ré cay Dichroa febrifugavéi ham krong thip, chodén nim 1953 thi ngoi ta msi phat
hién ra hat tinh cténg it rét dia hyp chit nay [1 - 3]. Febrifugine cé hbtinh ctbng it rét rt
manh, véc tinh minh khaing fon 100 hn so Wi quinine déi véi chung ki sinh tring & rét
Plasmodia lophurag3 - 5]. Viéc liy ré caydé phan fip hat chit Febrifugine lamén hai dén hé
sinh théi, lon nira ham drong aia hait chit nay trong cayat thap, do iy viéc tong hyp toan
phan d& duoc nhidu nha nghiénieu quan tam [3 - 5]. ¥ kinh nghém tong hyp cac bét dugc
chéng St rét, ching tdidinh hréng cho vic tong hop Febrifugine va cacad xuat nhim tim
kiém cac lyp chit c6 hat tinh cao bin vauu viét hon. Trong khuén ké bai bao nay, ching toi
tinh bay quy trinh dng hop chit (§-Methyl 2-(tert-butyldimethylsilyl)oxy)-5-
(tosyloxy)pentanoatesf, mot hop chat trung gian quan ¢ing trén corduong ©ng hop tac nhan
chéng it rét Febrifugine va cacid xuit caa né fr hop chit throng mai axit L-glutamic (L) dua
trén cac chdan dadugc cong b cia tac gi trongdiéu kién cia Viét Nam [6].

2. THUC NGHIEM

Thiét bi: Pl NMR dugc ghi trén may Bruker Advance 500 MH&iTMS lam chit chuin
ndi, Pho khoi lugng duoc do trén méydo pho khoi lugng LC/MSD Agilent series 1100.
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Hoa chit: Hop chit axit L-glutamic (), TBSCI, DMAP, NaNQ, Pd/C va céac hoa éh
dung chodéng hyp hiru co mua @ia hang Aldrich va Merck.

Axit (S)-2-amino-5-(benzyloxy)-5-oxopentanoic (2)

Cho 20 g axit L-glutamic (13,6 mmol) va benzyl &ob(21 ml; 20,4 mmol; 1,5eq) vao
trong binh &u chra 20 ml toluene. Bh hyp phan tng duoc khidy vadun néngs 45°C, sau khi
nhiét o dat 45 °C thi cho thém axit methane sulfonic (10,6 ml; 26p3mol; 1,2 eq) vao dung
dich phin tng. Sau 3 @i, hdn hop phin tng duoc dwa v 30°C va khuy tiép trong 4 gb. Ding
phan tng, cho thém 40mluvc vao dung gth phan tng, phandp va lai boé pha dung moi tu
co, loc lay phin nuéc rdi cho thém 40 ml ethanol saé nho tir tir dung dich ammoniac 20 %
(20 ml) chodén khi pH 6 thuduoc chit két tua. Loc chit két taa va fra Wi ethanol 4nh (30 ml x
2) saud6 nra king nrgc (30 ml x 2) 8i lam khd drgi chan khéngy 50 °C thudugc sin phim
axit L-benzyl glutamic 2) dudi dang chit ran vé dinh hinh mau fing (19,7 g, hu stit dat
61 %). Hyp chit duoc so sanh tréndm mong TLC Wi chét axit L-benzyl glutamic aa aldrich.

(9)-5-benzyl 1-methyl 2-hydroxypentanedioate (4)

Phin#ng 1

1,7 g axitL-benzyl glutamic 2) (7,1 mmol)dugc hoa tan trong binhaa chra Hn hop
dung mdi AcOH/HO (1/4; 40 mL) va lamahh xung 0°C. Dung dch NaNQ (980 mg; 14,2
mmol; 2 eq) trong 15 mlusc dugc nhp tir tir vao ptan tng ¢ 0 °C (khaing 15 phat). Fn hop
phan tng duoc khidly & nhiét do phong trong 3 @i. Thém mdc rdi chiét bing EtOAc, iy pha
hitu co, 1am khd Wi Na,SO, loai dung méi aréi ap st giam thu dwoc sin phim 3 sir dung
ngay cho phn ing tiép theo.

Chéat 3 thuduoc tir phan ting tréndugc cho vao binhau chira 50 ml DMF saw6 cho thém
1,19 g NaHC@ (14,2 mmol) va Mel (0,88 ml; 14,2 mmol) vao dunghdphin tng. Hon hop
phan ttng dugc khifly trong 20 gb & nhiét o phong. Sadé hdn hop phan ttng duoc chiét phan
bé bing EtOAc/HO, lay pha firu o, 1am khé ling NaSQ,, rdi loai dung mdi dr6i ap sit giam
thu dugc cin chit. Cin chit dugc tinh cké trén &t sic ki silica gel i hé dung mdi n-
nexan/EtOAc gradient thitrgc sin phim 4 dué6i dang cHit dau mau vang nit (1,27 g, héu suit
téng hai ptin tng dat 70,2 %).

'H NMR (500 MHz, CDC3) & (ppm): 1,97 (m, 1H, H-3a); 2,19 (m, 1H, H-3B)54 (m,
2H, H-4a + H-4b); 2,88 (d] = 5,5 Hz, 1H, OH); 3,78 (s, 3H, OGH 4,25 (m, 1H, H-2); 5,12
(s, 2H, CH-Ph); 7,33 - 7,36 (m, 5H, Ph).

Phdn iing 2

1,7g axitL-benzyl glutamic 2) (7,1 mmol)duoc hoa tan trong bintio chra h5n hop dung
mdi AcCOH/H,O (1/4; 40 mL) va lamahh xung 0°C. Dung dch NaNQ (980 mg; 14,2 mmol,
2 eq) trong 15 mlwsc dugc nhd tir tir vao phin tng ¢ 0 °C (khaing 15 phit). Kn hop phan
rng duoc khudy ¢ nhiét ¢6 phong trong 3 @i. Thém mée rdi chiét bing EtOAc, &y pha fiu
co, lam khd i Na,SQ, loai dung méi drGi &p stit giam thuduoc sin prim 3 sir dung  ngay
cho phin ing tiép theo.

Chét 3 thu duoc tir phan tng trénduoc cho vao binhawu chra 50ml acetonitrile sadib cho
thém 1,19 g NaHC©(14,2 mmol) va Mel (0,88 ml; 14,2 mmol) vao durighdphan tng. Hon
hop phan tng duoc khudy trong 20 g ¢ nhiét do phong. Sadé hdn hop phin tng duoc chiét
phan 1 bing EtOAc/HO, ldy pha hiru oo, lam kho Bing NaSQy, rdi loai dung mdi aréi ap st

412



Téng hop S)-Methyl 2-((tert-butyldimethylsilyl)oxy)-5-(tosyloxy)pentanoate

giam thuduoc cin chit. Can cHit dugc tinh cié trén &t sic ki silica gel i hé dung mdi n-
nexan/EtOAc gradient thduoc sin pHim 4 dudi dang cHit diu mau vang ndt (600 mg, hiu
suit tdng hai plan angdat 33,1 %).

Phdn ing 3

1,7 g axitL-benzyl glutamic 2) (7,1 mmol)dugc hoa tan trong binhaa chra HBn hop
dung mdi AcOH/HO (1/4, 40 mL) va lamahh xung 0°C. Dung dch NaNQ (980 mg; 14,2
mmol; 2 eq) trong 15 mlusc dugc nh tir tir vao ptan tng ¢ 0 °C (khaing 15 phat). Kn hop
phan tng duoc khidly & nhiét do phong trong 3 @i. Thém mdce rdi chiét bing EtOAc, iy pha
hitu co, 1am khd Wi Na,SO, loai dung mdi aréi ap st giam thu dwoc sin phim 3 sir dung
ngay cho phn tng tép theo.

Chit 3 thu duoc tir phan Gng trénduoc cho vao binhau chia 50 ml DMSO sad6 cho
thém 1,19 g NaHC©(14,2 mmol) va Mel (0,88 ml; 14,2 mmol) vao durighdphan wng. Hon
hop phan tng duoc khudy trong 20 gb ¢ nhiét d6 phong. Saudé hdn hop phin tng dugc thém
nuéc, chiét voi ete, By pha hru oo, 1am khé ting NaSQ,, r6i loai dung méi drGi ap stt giam
thu dugc cin chit. Cin chit dwoc tinh clé trén &t sic ki silica gel i hé dung moi
n-nexan/EtOAc gradient thiroc sin pHim 4 dué6i dang cHit dau mau vang nit (1,23 g, héu
Suit tdng hai plan engdat 68 %).

(9)-5-Benzyl 1-methyl 2-(fert-butyldimethylsilyl)oxy)pentanedioate (5)

Phdin #ng 1
Hon hop phan tng ¢dm hop chit 4 (1,19 g; 4,73 mmol), 645 mg imidazole (9,47 mmol,

2eq) va DMAP (29 mg; 0,05 edjroc hda tan trong 10 mL DMF, saé cho thém 1,07 g éh
TBSCI (7,10 mmol; 1,5 eq) vaooh hop phin tng va khdy ¢ nhiét d6 phong trong 18 gi
Dung phin ¢ng, thém eéc va chét voi ethyl acetate. Phaitn oo duoc lam kho ing NaSO

roi loai dung méi ardi 4p st giam thuduoc cin chit. Cin chit duoc tinh cté trén @t sic ki
silica gel i hé dung mdi n-hexan/EtOAc gradient tdugc sin pim 5 du6i dang diu mau
vang nht (1,5 g, héu suit phan angdat 93 %).

H NMR (500 MHz, CDC3) & (ppm): 0,05 (3H, s, SiC8t 0,08 (3H, s, SiCH; 0,89 (9H,
s, SIC(CH)3); 2,01 (m, 1H, H-3a); 2,10 (m, 1H, H-3b); 2,48, (2H, H-4a + H-4b): 3,70 (s,
3H, OCH,); 4,28 (dd,J=4,5; 7,5 Hz, 1H, H-2): 5,11 (s, 2H, GIRh): 7,30-7,38 (M, 5H).

Phdn #ng 2

Hon hop phan wng gm hop chit 4 (1,38 g; 5,486 mmol) va 747 mg imidazole (10,98
mmol, 2 eq) va DMAP (201 mg; 0,3 eq) vao tronghbpihin trng. Quiy cho tan cht & nhict do
40 °C trong 10 phut, sadé cho thém 827 mg éh TBSCI (5,49 mmol; 1eq) vaodh hop phin
ttng va khdy ¢ nhiét do phong trong 3 @i. Ding phin tng, thém eéc va chét vai ethyl
acetate. Phailu a» duoc lam khd Bng NgSQ, rdi loai dung mdi ardi 4p st giam thuduoc
cin chit. Cin chit duoc tinh clé trén &t sic ki silica gel 6i hé dung méi n-hexan/EtOAc
gradient thudwoc sin phim 5 du6i dang diu mau vang ndt (1,673 g, hdu suit phan ¢ng dat
90 %).

(9)-4-((tert-Butyldimethylsilyl)oxy)-5-methoxy-5-oxopentanoic aid (6)
Cho chit 5 (1,15 g; 3,14 mmol) va Pd/C 10 % (80 mg) vao trbith phn ¢ng chra 20

mL methanol, sc khi hydrodugc ¢ nhi¢t d6 phong trong 24 gi Dung dch phin ung duoc loc
bo chat xdc tac, 6i loai dung mdi argi ap sut giam thudugc cin chat. Can chit dugc tinh clé
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trén ot sic ki silica gel i hé dung moi n-hexan/EtOAc gradient thuoc sin phim dudi dang
dau mau vang ndt (780,5 mg, hiu suit dat 90 %).

'H NMR (500 MHz, CDC3) & (ppm): 0,05 (3H, s, SiCi}t 0,07 (3H, s, SiCk); 0,90 (9H,
s, SIC(CH)3); 2,02 (m, 1H, H-3a); 2,09 (m, 1H, H-3b); 2,49, (2H, H-4a + H-4b); 3,72 (s,
3H, OCH); 4,29 (dd J=5,0; 7,5 Hz, 1H, H-2).

(S)-Methyl 2-((tert-butyldimethylsilyl)oxy)-5-hydroxypentanoate (7)

Dung dch phin &ng gom hop chit 6 (1,67 g; 6,05 mmol) trong THF khalroc lam knh
xudng 0°C saud6 nho tir tir 3 ml dung dch BH;.SMe, (30,25 mmol; 5 eq) vaodh hop phan
ing va khdy ¢ nhi¢t @6 phong trong 20 ¢i Sau khi Et thic, ptan tng dugc thay phan ng
dung dch NaHCQ 10 % trong 30 phati chiét phan 16 voi ethyl acetate. Phaih oo dugc 1am
kho qua NaSO, rdi loai dung méi argi 4p st giam thuduoc cin chit. Can chit dugc tinh cké
trén @t silica gel Wi dung mai diclometan thduoc sin phim dang diu mau vang nit (1,109
g, hiéu stiit dat 70 %).

'H NMR (500 MHz, CDC3) & (ppm): 0,06 (3H, s, SiCHt 0,09 (3H, s, SiCH); 0,91 (9H,
s, SIC(CH)3); 1,69 (m, 2H, H-4a + H4b); 1,83 (m, 2H, H-3a +3b)); 3,66 (M, 2H, H-5a + H-
5b); 3,72 (s, 3H, OCH; 3,74 (s, 3H); 4,28 (1=5,5Hz, 1H, H-2).

(S)-Methyl 2-((tert-butyldimethylsilyl)oxy)-5-(tosyloxy) pentanoate (§

Dung dch phin g ¢om 200 mg kp chit 7 (0,763 mmol)iugc cho vao binhau 25 ml
saudé cho thém 0,6 ml BN va 9,3 mg 4-DMAP (0,1 eq) vaéimho tir tir dung dch gdm 0,217
g TsCl (1,5 eq) trong 2 ml dichlomethanedrHhop phin tng duoc khifly ¢ nhiét d6 phong
trong vong 36 @i, qua trinh phn tng dugc theo déi Bng sic ki kin mong. Sau khi pin tng
két thac Bn hop phan tng dugc cho thém adc cit saudd chiét véi dung mdi CHCl,. San
phim phan tng duoc tinh cké bang sic ki ot voi hé dung méi n- hexan/ EtOAG t& 2/1 thu
dugc sin prim dang diu mau vang nit (219 mg, hju stit dat 69 %).

ESI-MS: m/z353 [M+H]"; *H NMR (500 MHz, CDC3) & (ppm): 0,01 (s, 3H, SiC#t 0,05
(s, 3H, SICH); 0,91 (s, 9H, 3 x Ck); 1,74 (m, 4H, CH3 + CH-4); 2,44 (s, 3H, CH); 3,70 (s,
3H, OCH); 4,04 (m, 2H, Ch5); 4,16 (m, 1H, H-2); 7,34 (d,=8,5 Hz, 2H, H-2' + H-6"); 7,78
(d, J = 8,5 Hz, 2H, H-3' + H-5");*C NMR (125 MHz, CDC3) & (ppm): -5,1 (CH-Si); -5,6
(CHs-Si); 18,1 C(CHzy)s); 21,5 (CH), 24,6 (CH-4); 25,5 (3x CH); 30,9 (CH-3); 51,7 (OCH);
70,1 (CH-5); 71,2 (C-2); 127,7 (C-2’' + C-6’); 129,7 (C-3'G-5'); 132,9 (C-4’); 144,6 (C-6);
173,5 (C=0).

2. KET QUA VA THAO LUAN

Pé tong hyp ra hp chit (S-Methyl 2-(tert-butyldimethylsilyl)oxy)-5-(tosyloxy)
pentanoated), tir chit thwong mai axit L-glutamic @), ching t6i tirc hign qua 7 phn tng. Dau
tién cho cht 1 tdc ding Wi benzyl alcohol i si c6 mit cia axit methane sulfonic thiroc
axit L-benzyl glutamic 2) véi hiéu stit 1a 61 %. Nhém Nkcua chit 2 duoc chuyén héa thanh
nhém OH lang phin tng Wi NaNQ, trong Bn hop AcOH/H,0 thuduoc chit 3. Nném OH @a
axit cacboxylic @a cHit 3 dugc methyl héa cbn loc nhém ling Mel Wi s ¢ mit caa NaHCQ
cho ctit 4, trong plin ung nay, chidng tdi thc hién voi 3 loai dung méi khac nhau la
acetonitrile, DMSO, DMF, & qua cho thiy khi sr dung DMF cho Kt qua t6t nhat véi higu st
qua 2 phn tng 1a 70,2 %. Bo v& nhdm ancol #c 2 dia chit 4 bing TBSCI i sy c6 mit cia
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imidazole trong dung mdi DMF thdwrgc hop chit 5 véi hiéu stit 1a 93%. Phn tng to chit 5
ciing duoc ching toi the nghiém bing cach khéngisdung dung méi DMR#é cho & dang lon
khi tinh ch va ching téi @ng thudugc chit 5 véi hiéu suit cao 90 %. Kir héa lai nhém
benzyl lyp chit 5 bang phin tng hydro hoa i xic tac Pd/C, MeOH cho &h6 véi hiéu stit la
90 %. Nhom axit cacboxylici@ chit 6 dugc khir hda ting BH;.SMe, cho ancol7 véi hiégu stit
la 70 %. Cho cft 7 tAc ding Wi TsCl wi sy c6 mit caa EgN thu dugce chit 8 véi hiéu st 1a
69 %6 ]

o O

0 0 o] o)
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HOWOH 3 - BnO)J\/\‘/U\OH BnO OH
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Hinh 1.Quy trinh 6ng hyp chit (S)-Methyl 2-((ert-butyldimethylsilyl)oxy)-5-(tosyloxy)
pentanoated) tur chat axit L-glutamic ().

Hop chit 8 thuduoc dudi dang cHit diu mau vang nit. P *C-NMR va DEPT aa8 cho
tin hiéu aia 19 nguyénit cacbon wong tng Wi 7 cacbon lai héa $pra 12 cacbon lai hda $p
trongdd c6 1 nhom cacbonyl, 1 nhdm metoxy, 6 nhom,CHnhém CH, 1 nhém CH si) 4
nhém CH vong tam va 3 cacbondz bon. Trén pid 'H-NMR, c6 tin héu aia 4 proton vong
thom ¢ oy 7,34 (d,J = 8,5 Hz, H-2’ + H-6"); 7,78 (dJ = 8,5 Hz, H-3' + H-5’) va tin I§u aia 1
nhém metoxys 3y 3,70 (s, 3H, OCH. O phia tong cao, thy xuat hi¢n tin hu cia 2 nhém
metyl gin véi silaned 0,01 (s, 3H, Ch); 0,05 (s, 3H, Ch). Ngoai ra con c6 tin &il caa 4 nhom
metyl, 3 nhdém metylen va 1 nhém metifngvsi oxy trén pld *H-NMR. Tir cac dt liéu phd,
ching t6i xacdinh dugc chit 8 la (S-Methyl 2-(tert-butyldimethylsilyl)oxy)-5-(tosyloxy)
pentanoate.

Nhu vdy tir chit theong mai axit L-glutamic (1), qua 7 phn tng chang toida Hng hop
dugc hop chit trung gian quan éng 8 véi hiéu st tong qua 7 pin ung la 19 %. Cacdp chit
thu dugc trong qué trinh pim tng duoc tinh ck va xacdinh cu trdc king phrong phap ph
khdi luong va pld cong hrong tr hat nhan'H-NMR, *C-NMR (xem chi tét trong phn thuc
nghiém).
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Loi cém on. CONg trinh naydugc thec hién trong khudn ké Nghi dinh thr cépr Nha réc v6i cong hoa
Phap do B KH&CN cap kinh phi “Nghién @¢u tng ding cac cht long ion tat doi xang dé tong hop
Febrifugine va cacih xuat. Khao sat hat tinh sinh loc cia ching”.
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ABSTRACT

SYNTHESIS OF (S)-METHYL 2-TERTBUTYLDIMETHYLSILYLOXY)-5-
HYDROXYPENTANOATE
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(9-Methyl 2-tert-butyldimethylsilyloxy)-5-(tosyloxy)pentanoate8)(is an intermediate

substance in the synthesis of antimalarial Fegirikr and its analogs. This compound was
synthesized from L-glutamic acid in 7 steps withozerall yield of 19 %. Their structures were
established by MS and NMR spectroscopies.

Keywords Febrifugine, §-Methyl 2-tert-butyldimethylsilyloxy)-5-(tosyloxy)pentanoate.



