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(57) Sdng ché nay dé cap dén quy trinh chiét hgp chét 1-methoxy-3-methyl-9H-
carbazol tir r& cay com rugu trdi hep (Glycomis stenocarpa), quy trinh bao gém
céc budc: a) xr Iy nguyeén liéu; b) chiét v6i metanol; ¢) trich ly v6i n-hexan va
etylaxetat; d) chung cat 16i cuén phan doan n-hexan; va e) thu hgp chat 1-
methoxy-3-methyl-9H- carbazol. Quy trinh s_i'x dung phuong phap chung cat 16i
cudn nudc va két tha 1- methoxy-3-methyl-9H-carbazol trong dung méi n-
hexan/etylaxetat & 4°C trong 2 gid dé thu hgp chédt 1-methoxy-3-methyl-9H-

carbazol véi hiéu suit so v6i nguyén liéu 1én t6i 3%.
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Linh vue ky thuat dwgc dé cap

Sang ché thudc linh vuc héa hoc nhim phén 13p, tinh ché céc hop chét giau hoat
tinh sinh hoc c6 ngudn gbc tir thién nhién. Cu thé 1a sang ché _dé cap dén quy trinh
chiét hop chét 1-methoxy-3-methyl-9H-carbazol (hay Murayafoline A) tir ré cdy com

rugu trai hep (Glycomis stenocarpa).
Tinh trang ky thuit ciia sang ché

Tir xua dén nay, cac hop chit thién nhién ludn dong vai tro quan trong trong doi
sdng ctia con ngudi. Chung duoc st dung @& lam thyc phidm, m§y phdm, cac thudc
phong va chita bénh. Ngay nay, dii céng nghé téng hop héa duoc dang phat trién hét
sttc manh m&, tao ra nhiéu loai biét dwgc khac nhau phuc vu nhu ciu cua con nguoi.
Tuy nhién, dong gdp cua cac lodi thao dugc trong linh vire y dwgc khong vi thé ma bi
suy giam, ching van 12 ngudn nguyén lidu truc tiép hoic gidn tiép cling cip nguyén
liu dAu vao cho cong nghé ban tdng hop nhdm tim kiém nhimng dugc phim méi diéu

tri cc chting bénh nan y nhu ung thu, tiéu duong, HIV.

Hop chét 1-methoxy-3-methyl-9H-carbazol 14 mdt din xuédt cua hop chéit
carbazol. Hop chét nay dugc phan lap tor mot s6 loai thuc vat thugc ho cam quyt
(Rutaceae). Py 12 hop chét c6 nhiéu hoat tinh sinh hoc quy dic biét 1a hoat tinh khéng
ung thu. Hop chit nay 1in dau tién dwoc phat hién va phén l4p vao nim 1985 béi
Furukawa va cong su khi nhom nghién ctru nay tién hanh nghién ctru thanh phin hoa
hoc tir cao chiét etanol ctia vo ré cay Murraya euchrestifolia thu hai & Dai Loan. Téi
ndm 2000, Itoigawa va cong su cong bd di phan lap thanh cong hop chét 1-methoxy-
3-methyl-9H-carbazol tir vé 1& cdy Murraya euchrestifolia véi ham lugng 1én t6i 1,2%
tinh theo trong lugng mau kho. Tai Malaysia nim 2001, nhém nghién ctru Mohd
Aspollah Sukari va cdng sy dd phan 1ap dugc hop chét 1-methoxy-3-methyl-9H-
carbazol tir r& cAdy Murraya koenigii (Rutaceae), ham luong hop chét 1-methoxy-3-
methyl-9H-carbazol chiém 0,03% khéi lugng mau kho. Nam 2012, nhém nghién ctu
ciia Tawanun Sripisut va cdng sy (Théi Lan) ciing dd phéan 14p duoc hop chét 1-

methoxy-3-methyl-9H-carbazol tir & cAy Clausena excavate (Rutaceae) thu hai & mién
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Nam Thai Lan. G Viét Nam, hop chét 1-methoxy-3-methyl-9H-carbazol méi chi dugc
phat hién & loai Glycosmis stenocarpa (Rutaceae) bdi cong trinh nghién ctru cuia

Nguyén Manh Cudng va cong su (nim 2005).

T4t ca cic cong trinh néu trén khi nghién ctru phan 1ap hop chét 1-methoxy-3-
methyl-9H-carbazol tir nguyén liéu déu sir dung két hop céc phuong phap chiét xuét,
trich ly va sic ky khéc nhau. Quy trinh chung dugc mo ta nhu sau: Pau tién nguyén
lidu mau thuc vat duge xt ly, séy khd, sau d6 dugc chiét bf?mg dung mo6i 14 metanol
hoic etanol dé thu cao tdng. Cao téng nay tiép tuc duoc trich ly v6i cac dung méi khéac
nhau nhu n-hexan, diclometan, etylaxetat, butanol nhim thu dugc cac phan doan. Cac
phuong phap sic ky cot pha thuong, pha dao, selphadex, sic ky 16p mong két hop
cung phuong phap loc rira, két tinh duge ap dung cho tirng cao phan doan dé thu duoc
hop chét 1-methoxy-3-methyl-9H-carbazol tinh sach. Tuy nhién, cdc phuong phap nay

thuong phirc tap, tiéu tén hoa chét va cho hidu qué chiét khong cao.

Do d6, dé phat trién dugc ngudn nguyén liéu dé cung cip hop chét ¢6 hoat tinh
sinh hoc tlr thuc vét cho nganh y dugc dé phat trién dugc phdm nhim diéu trj céc bénh
nan y thi cn thiét phai céi tién cac quy trinh chiét da biét d& c6 hiéu suét chiét thu hdi
cao hon. Cu thé 1a cdn cai tién quy trinh chiét hop chét 1-methoxy-3-methyl-9H-
carbazol tir ré cy Com ruou tréi hep (Glycosmis stenocarpa) mdt cach don gian, co6

hi€u suat chiét cao.
Ban chat ky thuét cia sang ché

Dé giai quyét vin d& néu trén, cac tac gi4 sang ché phat hién ra rang & nhiét do
thudng 1-methoxy-3-methyl-9H-carbazol ton tai & thé rén, tuy nhién nhiét do nong
chay ctia n6 kha thip (52 — 54°C) nén rat d& chuyén sang thé 16ng, ngugc lai cac hop
chit khéc trong ré cdy com ruou trai hep c6 nhiét do néng chay twong dbi cao (trén
100°C). Mt khac, 1-methoxy-3-methyl-OH-carbazol lai khong hoa tan trong nuédc
ngay ca ¢ trang thai 16ng. Vi vay c6 thé sir dung phuong phép cét 16i cudn hoi nuée dé
phén 14p 1-methoxy-3-methyl-9H-carbazol véi hiéu sudt chiét cao hon so véi phuong

phép séc ky thong thudng.

Do d6, sang ché dé cap dén quy trinh chiét hop chét 1-methoxy-3-methyl-9H-
carbazol tir r& cdy com ruqu trai hep (Glycosmis stenocarpa), quy trinh theo séng ché

bao gdm cac bude:
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a) X ly nguyén liéu bang cach thu ré cdy com rugu tréi hep (Glycomis
stenocarpa), loai bo tap chét, rira sach, séy mau 20 phut & 110°C @é diét enzyin, sau do
sy méu dén kho & nhiét do nam trong khoang tir 55 dén 60°C, sau dé. nghién nho thu

duqc nguyén liéu kho dang bdt;

b) Chiét v6i metanol bang céach chiét nguyén liéu dang bot thu dugc tir bude a)
tfong metanol véi ty 1€ 1/3 (thé tich/thé tich) & nhiét dd 40°C trong diéu kién si€u éin,

sau do ¢6 quay loai dung moi trong di€u kién ap suat gidm thu dugc cao tdng metanol;

¢) Trich ly v6i n-hexan va etylaxetat bing cach hoa tan cao téng metanol véi mot
lugng t6i thiéu hdn hop MeOH/H,0, sau d6 trich ly 1an luot véi cac dung mdi n-hexan
va etylaxetat, sau khi loai dung moi trong didu kién 4p sudt giam, thu duoc cao phan

doan n-hexan;

d) Chung cat 16i cudn phan doan n-hexan bang cach pha lodng cao phén doan n-
hexan véi nuée, sau d6 tién hanh chung cét, phin hoi dugc ngung tu vao binh chira
hdn hop dung mdi n-hexan/etylaxetat theo ty 1& 9/1 (thé tich/thé tich), sau d6 1am khan
phan dich nay trén thiét bi cd quay, thu duoc hdn hop dang dich léng; va

e) Thu hop chét 1-methoxy-3-methyl-9H-carbazol bing cach hoa tan hoan toan
hdn hop thu duoc tir bude d) véi mot luong téi thiéu dung dich n-hexan/etylaxetat theo
ty 1¢ 50/1 theo thé tich, sau d6 lam lanh dén 4°C trong 2 gid thu két tua, sau khi rira
sach két tua bang n-hexan lanh thu dugc hop chat 1 methoxy 3-methyl-9H-carbazol

dang két tinh vo dinh hinh mau tring.

Theo modt phuong an wu tién, hop chit 1-methoxy-3-methyl-9H-carbazol thﬁ |
dugc theo quy trinh ciia sang ché 14 hop chit c6 cong thirc (I):

CHg

Lty

: OCH, D.

Theo mot phuong an ﬁu tién, trong ~d6 hop chit 1-methoxy-3-methyl-9H-
carbazol dugc tach ra khoi hdn hop bing cach chung cit 161 cudn nude, sau do két tia
trong dung moi n-hexan/etylaxetat ¢ 4°C trong 2 gio dé thu ho‘p chét 1—1ﬁeth0xy-3-
" methyl:9H-carbazol tinh khiét. -
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M5 ta chi tiét sang ché

Sau ddy, sang che s& dugc mo ta chi tiét voi cac phuong 4n thye hién cu thé, tuy
nhié€n, cac phuong 4n nay chi nham muc dich md ta séng ché chit khong nham 1am han

ché pham vi yéu cau bao ho cta sang ché.

Sang ché d& cap dén quy trinh chiét hop chét 1-methoxy-3-methyl-9H-carbazol
tir r& cdy com rugu trai hep (Glycosmis stenocarpa), quy trinh theo sang ché bao gbm
cac budc: a) xir 1y nguyén lidu; b) chiét véi metanol; c) trich ly véi n-hexan va
etylaxetat; d) chung cit 16i cudn phan doan n-hexan; va e) thu hop chét 1-methoxy-3-

methylcarbazol.

Trong budc xir Iy nguyén liéu, nguyén liéu 1a r& cdy com rugu trai hep (Glycomis
stenocarpa), dugc thu hai, loai bo tap chit, rira sach, sy miu 20 phat & 110°C dé diét
enzym. Tiép d6 sy miu dén kho & nhiét do ndm trong khoang tir 55 dén 60°C va

nghién nhé thu dugc nguyén liéu kho dang bdt khd.

Trong budc chiét véi metanol, nguyén liéu dang bot thu dugc & trén dugce chiét
v6i metanol theo ty 18 1/3 (thé tich/thé tich) & nhiét do 40°C trong didu kién siéu am.
Diéu kién siéu 4m 1a diéu kién chuin thuong duge st dung trong linh vuc k¥ thuét nay
va ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay hoan toan xac dinh dugc
diéu kién siéu 4m st dung trong quy trinh chiét. Sau khi chiét xong, tién hanh cd quay

loai dung mdi trong dicu kién 4p suét giam thu dugc cao tong metanol.

Trong budc trich ly véi n-hexan va etylaxetat, cao téng metanol duge hoa tan véi
mdt lugng ti thidu hén hgp MeOH/H,0, sau d6 trich ly lan luot véi céc dung moi n-
hexan va etylaxetat. Sau khi trich ly xong, loai dung méi trong diéu kién 4p suét giam,

thu dugc cao phan doan n-hexan.

Trong budc chung cét 161 cudn phin doan n-hexan, phan doan n-hexan thu duoc
& trén dugc pha lodng véi nude, sau do6 tién hanh chung cit. Phin hoi dugc ngung tu
vao binh chira hdn hop dung mdi n-hexan/etylaxetat theo ty 1& 9/1 (thé tich/thé tich).
Tiép d6 lam khan phdn dich nay trén thiét bi co quay, thu dugc hdn hop dang dich
long.

Trong buédc thu hop chét 1-methoxy-3-methyl-9H-carbazol, hdn hgp dang dich

long thu dugc & trén dugc hoa tan véi mot luong t5i thiéu dung dich »-

-5-
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hexan/etylaxetat theo ty 1¢ 50/1 theo thé tich. Tiép d6 lam lanh hdn dich nay dén 4°C
trong 2 gior thu két tiia. Sau khi rira sach két tia bing n-hexan lanh, thu dugc hop chét

1-methoxy-3-methyl-9H-carbazol dang két tinh vo dinh hinh mau tring.

Kiém tra d6 tinh sach bang phuong phap do diém néng chay, do phd cong hudng

tr hat nhAn NMR va xéc dinh cong thirc phan tt, két qué nhu sau:

Hop chét 1-methoxy-3-methyl-9H-carbazol thu dugc c6 céu tric hoa hoc nhu sau:

Ly

N
H

OCH,
Céc thong sb héa Iy cua 1-methoxy-3-methylcarbazol:

+ Cong thire phén td: C4H ;3NO

+ Khdi luong phén tir: 211 g/mol

+ Chét rin, mau tréng vO dinh hinh

+ Phd khéi phun mur dién tir ESI m/z:234 [M + Na]"

+ phan tich nguyén tb cho cong thire:C4,H3NO
Vi du thwe hién sang ché
Vi dy 1: Quy trinh chiét hop chit 1-methoxy-3-methyl-9H-carbazol tir r& cdy com
rugu trai hep (Glycomis stenocarpa)

Mau ré cdy com ruou trai hep tuoi (40kg) dugc lam sach, chit nho, séy diét
enzym & 110°C trong 20 phut va sy t6i kho & nhiét do 60°C. MAu nguyén liéu kho
tiép tuc dugc nghién nho bing méay nghién thu dugc 10kg bot nguyén liéu.

Bot nguyén liéu (10kg) duoc dem chiét siéu 4m 5 14n véi metanol (V1/V2=1/3)
& nhiét d6 40°C; Thoi gian chiét 3giovlan. Tién hanh gom céc dich chiét va loc thu
duoc dich chiét téng. Tiép tuc dudi dung mbi bing may cd quay ap suét giam thu duoc
450g cao tdng. Hoa tan hoan todn phan cao nay v6i 1000 ml hdn hop dung dich
(MeOH/H,0) va trich ly 14n luot v6i n-hexan va etylaxetat 3 1an, ty 18 thé tich (V1/v2
= 1/1) thu dugc cac dich chiét phan doan n-hexan va etylaxetat. Pudi dung moéi bang

mdy cb quay &p suit giam thu duge 1an lugt cao phén doan n-hexan (148g).

-6-
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L4y 100 g cao phan doan n-hexan dugc cho vao binh cu 3 ¢ 5000 ml, bd sung
vao binh cdu 3000 ml H,O. Khudy déu bing may khudy 30 phut, tc d khudy r = 500
vong/phut. Lip hé théng sinh han, tién hanh cét 16i cudn hoi nuéc. Hoi nuéc di ra
duge dua vao binh hing c6 chira 500 ml hdn hop dung moi n-hexan/etylaxetat (V1/V2
= 9/1). Kiém tra dinh tinh ham luong 1-methoxy-3-methyl-9H-carbazol & binh cét
bing sic ky 16p moéng sau mdi 2 gio. Sau 72 gior cit cudn lién tuc, két qua kiém tra
dinh tinh bing sic ky 16p méng cho thdy trong binh cit da hét hop chit I-methoxy-3-
methyl-9H-carbazol. Ngimg cit 161 cubn hoi nuéc. Hén hop & binh hing thu dugc
gdm pha hitu co (chira 1-methoxy-3-methyl-9H-carbazol) va pha nuéce (khong chira 1-
methoxy-3-methyl-9H-carbazol). Tién hanh phén tach thu pha hitu co, lam khan bang
Na,SO,. Loc rira loai mudi, cd quay dudi dung moi va hoa tan hoan toan hén hop nay
trong 200 ml hé dung mdi n-hexan/etylaxetat (V1/V2 = 50/1). Lim lanh hdn hop nay
vé 4°C trong 2 gio.

Loc thu két taa, rira két taa béng n-hexan lanh, séy nhe dubi dung moi thu dugce
19,58g chét ran 1-methoxy-3-methyl-9H-carbazol mau tring, két tinh v dinh hinh.
Nhiét d6 néng chay 52 — 54°C. Két qua phan tich dit liéu phd cong hudng tir hat nhan
cho khép khing dinh da thu duogc 1-methoxy-3-methyl-9H-carbazoltinh sach (do tinh
khiét > 98%). Dit lidu phd ctia 1-methoxy-3-methyl-9H-carbazol dugc cho & bang sau:

9
N
H

OCHj

Béng 1: Dit liéu phd cong hudng tir hat nhan ciia 1-methoxy-3-methyl-9H-carbazol

STT (C) 8y (S6 proton, tin hiéu, J, Hz) dc(ppm)
1 145.,4
2 6,71 (1H, br s, H-2) 107,7
3 129,5
4 7,46 (1H, br s, H-4) 112,5
4a 124,4
4b 123,6
5 8,00 (1H, d, J = 7,4 Hz, H-5) 120,4

-7-
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6 7,18 (1H, t, J =7,4 Hz, H-6) 119,2
7 7,36 (1H, t, J = 7,4 Hz, H-7) 125,5
8 7,39 (1H, d, J = 7,4 Hz, H-8) 110,9
8a 139,5
9a ' 128,0
9 8,12 (1H; br s; NH)

1-OCH; 3,97 (3H, s) 55,5

3-CH; 2,52 (3H, s) 21,9

'H-NMR (500 MHz, CDCl5); 3C-NMR (125 MHz, CDCl,)
Hi¢u qua dat dwgc ciia sang ché

Séng ché dua ra quy trinh chiét hop chét 1-methoxy-3-methyl-9H-carbazol tir ré
cdy com ruou trdi hep (Glycomis stenocarpa). Quy trinh theo sing ché don gian, c6
kha ning chiét dugc hop chit 1-methoxy-3-methyl-9H-carbazol tir ré cdy com rugu
trai hep (Glycomis stenocarpa) véi hiéu sudt 1én téi 3% trong luong miu. Cac quy
trinh hién tai chi dat khoang 0,03% nén ddy 1a mot quy trinh gitip thu hdi hop chét 1-
methoxy-3-methyl-9H-carbazol hiéu qua, mé ra mdt huéng méi dé thu duge hop chét

nham cung cap nguyén li¢u cho nganh dugc pham.

Quy trinh theo séng ché don gian, hiéu qué, dya trén dic tinh cia hop chét 1-
methoxy-3-methyl-9H-carbazol khac biét v6i nhém hop chét ¢é trong ré cdy com rugu
trai hep (Glycomis stenocarpa) nén c6 kha ning thu hdi véi hiéu suét cao. Hop chit -
methoxy-3-methylcarbazol dd dugc chirng minh 1a ¢6 hoat tinh chéng ung thu manh
dbi voi té bao ung thu rudt két, ung thu phdi va hdn trg cho bénh tim mach, tdng kha
ning co bop co tim, phong ngira thiéu mau co tim, giam thiéu cac nguy co dot quy. Do
do, quy trinh theo sdng ché déng vai trd quan trong trong viéc dinh huéng phét trién,

ing dung hoat chét nay vao y duoc phuc vy doi séng.

Quy trinh va phuong phap ma séng ché da dé cép gitp thuén tién trong viéc phan
tach 1-methoxy-3-methyl-9H-carbazol. Quy trinh ndy giam thiéu viéc st dung dung
mdi hoa chét, bd qua céc phuong phép séc ky phtc tap ddng thoi cho hiéu sut thu hdi
1-methoxy-3-methyl-9H-carbazol cao hon cac quy trinh st dung phuong phap séc ky
thong thudong. Do d6 khi &p dung sang ché nay s& thu duoc nhiéu lgi ich, mang lai hiéu

qua thiét thye.
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YEU CAU BAO HO

1. Quy trinh chiét hop chit 1-methoxy-3-methyl-9H-carbazol tir ré cdy com rugu trai

he_:p (Glycomis stenocarpa), quy trinh nay bao génﬁ cac budc:

'a)'Xir Iy nguyén liéu bang cach thu ré cdy com rugu trai hep (Glycomis stenocarpa),
loai bo tap chat, rira sach, siy miu 20 phat & 110°C dé diét enzym, sau d6 sdy mau dén
kho & nhiét do nim trong khoang tir 55 dén 60°C, sau dé nghién nho thu duoc nguyén

liu kho dang bot;

b) Chiét v6i metanol bang cach chiét nguyén li€u dang bot thu dugce tir bude a) trong
metanol véi ty 1& 1/3 (thé tich/thé tich) & nhiét do 40°C trong diéu kién siéu am, sau d6

¢0 quay loai dung moi trong dicu kién ap suat giam thu dugc cao tong metanol;

¢) Trich ly v6i n-hexan va etylaxetat bang cach hoa tan cao tong metanol véi mot
luong t6i thiéu hdn hop MeOH/H,0, sau do trich ly lan luot voi cac dung moi n-hexan
v etylaxetat, sau khi loai dung mdi trong diu kién ap suat giam, thu duoc cao phén

doan n-hexan;

- d) Chung cit 16i cudn phan doan n-hexan bang cach pha lodng cao phan doan n-hexan
V61 nude, sau do tién hanh chung cét, phan hoi dugc ngung tu vao binh chira hdn hop
dung moi n-hexan/etylaxetat theo ty 1& 9/1 (thé tich/thé tich), sau d6 lam khan phan

dich nay trén thiét bi co quay, thu dugc hdn hop dang dich léng; va

e) Thu hop chét 1-methoxy-3-methyl-9H-carbazol bing cach hoa tan hoan toan hdn
hop thu dugce tir bude d) voi mot lugng t6i thiéu dung dich n-hexan/etylaxetat theo ty
ié 50/1 theo thé tich, sau do6 lam lanh dén 4°C trohg 2 gid thu két taa, sau khi rira sach
'két tha bang n-hexan lanh thu dugc hop éhét 1-methoxy-3-methyl-9H-carbazol dang
két tinh vo dinh hinh mau tring. |

2. Quy trinh theo diém 1, trong do hop chat 1-methoxy—3-methyl—9H—éarbazol thu -
duge Ia hop chat ¢6 cong thite (I): |

CH,

Iz

OCH,8 (D).





