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LOI CAM ON

Hoan thanh khoa luan tét nghiép nay, em xin chan thanh cam on:

Cam on Thay Duong Thiic Huy da theo sét, tan tinh huéng dan, gitip d&, cung cap
kién thirc, dong vién em trong suét thoi gian thuc hién dé tai khoa luan tét nghiép. Puoc
Thay huéng dan 1a mot may man 16n cua em trong nam hoc cudi cing nay tai truong Dai

hoc Su Pham. Em Xin cam on Thﬁy!

Cam on tat ca qui Thay C6 cia khoa Hoa di tan tinh day dd em trong sudt bén
nam qua dé em c6 kién thic hoan thanh khéa luan tét nghiép caa minh.

Cam on ban tat ca cac ban Nguyén Thi Ai, ban Tran Minh Diing, ban Ping Cong
Khanh, ban Bui Thi My Lan, ban Vo Nhu Nguyén, ban Pham Thi Ngoc Oanh, ban Phan
Hoai Thu va ban Nguyén Thi Thuong da giup d, chia s& cing em nhitng kho khin, vui
buon trong sudt qua trinh thyc hién dé tai.

Cam on ba me da nudi nang, day dd, 1a chd dua tinh than viing vang nhat gidp em
vuot qua moi kho khin va da tao moi diéu kién tot nhat dé em hoan thanh dé tai khoa

luan tot nghiép nay.

Xin guri 101 chic tét dep nhat dén moi ngui!



LOI MO DAU
Dia y 1a thuc vat bac thap, 1a két qua cua su cong sinh cua tao va mot thanh phan
quang hop thuong 1a tao hay vi khuan lam. Nho dang séng nay, dia y 6 thé séng duoc &
nhiéu noi trén dat, da, than cdy,... trong nhitng diéu kién khéac nghiét va khd han cua ving
nhiét d6i. O Viét Nam, nguoi ta dé dang tim thay sy c6 mat cia dia y ¢ nhitng noi quen

thudc vai sy phan bé phong phu va da dang.

Ngay nay dia y duoc sir dung 1am mét s6 loai thudc dan gian dé chira mot s6 bénh

nhu: long dom, diéu tri bénh dai thao dudng, bénh phéi, bénh viém miii. ..

Ngoai cong dung chira bénh, dia y con duoc sir dung l1am thuc pham, my pham, xa
phong, nudc hoa. Pac biét, dia y dugc xem nhu 1a cac chat chi thi sinh hoc cho 6 nhiém
moi truong.

Véi nhiing cdng dung d6, dia y dugc nhiéu nha hoéa duoc nghién ctu, nhiéu hop
chat tu nhién duoc c6 1ap va mot s6 duoc xac dinh c6 hoat tinh khang khuan, khang ung
thu, khang virut, giam dau, ...

Chinh vi sy da dang vé hoat tinh sinh hoc, nén em chon loai dia y Roccella sinensis
(Nyl.) Hale thu hai & Binh Thuan dé nghién ctru.
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1.TONG QUAN
1.1 KHAI QUAT VE PIA Y

1.1.1 Dinh nghia va phdn logi dia y

Pia y, dang thuc vat bac thap dac biét, 1a két qua cong sinh ciia nam (mycobiont)
va mot thanh phan quang hop (photobiont) thudng 1a tao (green alga) hay vi khuan
lam (cyanobacterium). Khoang 17.000 loai dia y da duoc biét. Pia y thudng duoc chia

lam ba dang chinh: dang kham (crustose), dang phién (foliose) va dang soi (frucose).

Xanthoria sp., Xanthoparmelia cf. bia y soi Hypogymnia
dia y kham trén da nui Itra lavicola, cf. tubulosa véi Bryoria
tai miéng nui lira ¢ Idaho, mot dia y phién, trén d4  sp. va Tuckermannopsis

USA. bazan sp. & mién ndi Canada.

Hinh 1: Ba dang chinh cuia dia y

Thanh phan tao cua dia y san sinh cac carbohydrate bing qué trinh quang hop,
con thanh phan ndm san sinh cac hop chit ty nhién (dé chéng tia UV, ngin chin sau
bo va cac loai dong vat an co, ...), cung cap nudc va khoang chat. Két qua tir sy cong
sinh nay gidp dia y c6 thé sinh truang va sdng st trong nhiing diéu kién khac nghiét,
cha yéu & vang vi d6 cao, viing nhiét déi, va c6 thé hién dién & khap moi noi nhu trén

da, dét, 14 cay, than cay, kim loai, thay tinh. %
1.1.2 Vai tro ciia cdc hop chit tw nhién trong dia y 4]
- Bao vé dbi véi cay trong bac thap va bac cao.

- Céc hop chit thom hap thu tia UV, bao vé dia y chdng lai buc xa c6 hai.



- Céc carboxylic acid tir dia y la tAc chét tao phtic manh va giup cho dia y lay

duoc céc khoang chat tir vat chu noi dia y bam vao (substrate).

- Gitp xua dudi tha an thit va con tring.

1.1.3 Mpt sé teng dung ciia dia y

Dia y di duoc st dung lam thuc pham, 1am pham nhudm, nguyén liéu thd trong
san xuat nuéc hoa va trong y hoc ¢ truyén. Khoang 700 tan dia y Evernia prunastri
va Pseudevernia furfuracea (goi 1a oakmoss) dugc khai thac hang nam ¢ Phap cho

nganh cong nghiép nuéc hoa.!!

Y hoc ¢é truyén Trung qudc ting st dung 71 loai dia y cua 17 chi (9 ho) véi muc
dich lam thudc chira bénh.™ Dija y thudc ho Parmeliaceae, Usneaceae, Cladionaceae
duoc sir dung nhiéu hon hét. Mot vai loai cao diéu ché tir dia y duoc sir dung dé trj cac
bénh khac nhau nhu Lobaria pulmonaria chita cac bénh vé phoéi, Xanthoria parientina
chira bénh vang da, chi Usnea dé dudng tdc, Cetraria islandica (duoc goi Ireland

moss) chita nhidm khuan va tiéu chay. ™
1.2. HOAT TINH CUA CAC HQP CHAT TU PIA Y

Dia y san sinh ra mot luong 16n céc hop chét hiru co, da sb ¢6 hoat tinh sinh hoc
va nhiéu loai trong chung 1a dic hiéu cua dia y trong hoa hoc cac hop chat ty nhién.
Tuy vay, cac khao sat hod hoc trén dia y bi han ché do ngudn cung c6 han, vi cac dia 'y
phat trién rat cham. Nhiing nghién ctu gan day cho thay viéc nudi ciy dia y trong
phong thi nghiém ciing khong dé dang, chi khoang 10 % dia y dugc nudi cay thanh
cong, tuy nhién ching lai chira cc hop chét hitu co khac han véi cac hop chét c6
trong cuing loai dia y tu nhién ™. Lé Hoang Duy ™ da nghién ctru nuéi ciy thanh cong
10 % trén khoang 50 loai dia y ldy tir Viét Nam. Tuy dat thanh cdng vé mat co 1ap hop
chat méi nhung hau nhu cac hop chat ¢d 1ap tir dia y nudi cay déu khac so véi cac hop
chat dja y ty nhién.

Khoang gan 1.000 hop chit dia y da duoc ¢d lap cho dén nay. Nghién ctu vé
hoat tinh sinh hoc va kha nang dugc hoc cua cac hop chat ty nhién tir dia y dugc thong
ké ddy du cua Boustie (2007) ! Huneck (1999) I, Muller (2001) ™! vé& khang khuén,

khang virus, chong oxy héa, khang ung thu, khang viém, khang enzyme ...



1.3. NGHIEN CU'U HOA HQC VE CAC HQOP CHAT CO TRONG PIA Y

C6 nhiéu hé théng phan loai cac hop chat hoa hoc tir dia y, trong d6 hé thdng
phan loai duoc st dungnhiéu nhat I hé thdng phan loai do Shibata va cong su dé ral”.
Céc hop chat hda hoc trong dia y duoc chia 1am ba nhém chinh dwa theo ngudn géc

sinh tong hop cua ching.
- Nguén gac acid shikimic: terphenylquinone va dan xuat cua acid tetronic.
- Nguén gac acid mevalonic: terpenoid, steroid

- Nguén goc polyketide: depside, depsidone, quinones, xanthones, chromones, acid
aliphatic

1.3.1 Cdc hop chit aliphatic va cyclo aliphatic

Nam 1970, Ferguson G., Mackey I. R. tim ra acetylportentol (1) tir Roccella
fuciformist®; cling trong nam d6 Aberhart D. J.,Overton K. H., Huneck S., d3 phan

lap duoc prortentol (2) tir Roccella galapagonest™.

1.3.2 Cac axit béo

Nam 1967, Huneck S. va cac cong su da co lap duoc roccellaric acid (3) tur
Roccella mollist?,

Nam 1994, Huneck da c6 1ap duoc roccellic acid (4) tir Roccella phycopist™.

1.3.3 Cic hop chit cacbohydrat
Niam 1969, C. F. Culberson da ¢ 1ap duoc hop chat meso-erythitol (5) tir Roccella

phycopis™™ va D-tagatose (6) tir Roccella fuciformis™?.

Nam 1945, Anker R. M., Cook A. H. da co lap dugc ethyl orsellinate (7) tur
Roccella fuciformis™. Sau d6 hop chit nay ciing dwoc tim ra boi Dyke H. J., Elix J.
A., Marcuccio S. M.,Whitton A. A. (1987); Gavin J., Tabacchi R. (1975); Hase T. A.,
Suokas E,, McCoy K. (1978) va Sonn (1928).

Nam 1969, C.F Culberson va cac cong su da co 1ap duoc (+)-montagnetol (8) tur

Roccella montagnei™?.



1.3.4 Cdc hop chit carotenoids

Nam 1988, Czeczuga da co6 lap duoc cac B-carotene (9) tir Roccella
fuciformis™ va y-carotene (10) tir Roccella montagnei Belll*.

1.3.5 Cdc hop chit Chromanes va Chromones

Nam 1969, Alberhart D. J., Overton K. H., Huneck S. da c6 1ap lepraric acid (11)
tir Roccella fuciformist™.

Nam 1972, Hucneck S., Follmann G. da tim duoc lobodirin (12) tir Roccella
cerebriformis™®. Ciing trong nim d6 Huneck va cac cong su ciia minh cd 1ap duoc 2-
methyl-5-hidroxy-6hidroxymethyl-7-  methoxychromone  (13) tr  Roccella
fuciformis!™®.

Nam 1992, Huneck S., Jakupovic J., Follmann G. da c6 1ap dugc mollin (14) va
roccellin (15) tir Roccellaria mollis™™. Nam 1992, Huneck S., Jakupovic J., Follmann

G. da cong bd hop chit galapagin (16) tir Roccella galapagoensis Follm!*™.

1.3.6 Cdc hop chit depsides

Nam 1980, Sundholm E. G. va Huneck S. da c6 l1ap dugc erythrin (17) tir Roccella
phycopsis Ach!*®.

1.3.7 Cidc hop chit dibenzofuranes

Nam 1991, Huneck S.va cong su da cod lap duoc 9-methyl pannarate (18) tur
Roccella capesis Follm !,
Nam 1993, Huneck S. va cong su cua minh d3 tim thay 3-O-demethylschizopeltic

acid (18) tir Roccella hypomecha Bory™.

1.3.8 Cdc hop chit chira N:

Nam 1983, Marcuccio S. M., Elix J. A. da c6 1ap dugc picroroccellin (20) tur
Roccella fuciformist?.
Nam 1972, Bohman-Lindgren G., Ragnarsson U., tim ra roccanin (21) tu

Roccella canariensist??,



1.3.9 Céng thirc héa hoc cdc hop chit:
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2. THUC NGHIEM

2.1 HOA CHAT VA THIET BI.

2.1.1 Héa Chit.
- Dung moi:
+ Clorofom.
+ Methanol.
. Ete dau hoa.
+ Etyl axetat.
+ Diethyl ether.
+ Acetone
+ AXxit axetic.
- Silica gel: silica gel 60, 0.04 — 0.06 mm, Merck dung cho sac ki cot.
- Sac ki ban mong loai 25D — Aflufolein 20 x 20, Kiesel gel 60F254, Merck.
- Sac ki ban mong loai 25DC, RP — 18, Merck.
- Thudc thir hién hinh sic ki ban mong: H,SO, dic, vanillin H,SO,4 30%.

2.1.2 Thiét Bi

- C4c thiét bi dung dé giai ly, dung cu chira mau.

- Cot sic ki.

- May c6 quay chan khong Heidolph, may siy.

- Phé cong huong tir hat nhan 1H-NMR duoc thyc hién trén may cong huong tir hat
nhan BRUKER AC.20, tan s cong huong 500MHz.

- Phé cong hudng tir hat nhan 13C-NMR két hop k¥ thuat DEPT duoc thuc hién trén
may cong huong tir hat nhan BRUKER AC.200, tan s6 cong huong 125MHz.

- T4t ca pho duoc ghi tai Phong Phan Tich Trung Tam Trudng dai hoc Khoa Hoc Tu
Nhién thanh phé H6 Chi Minh, s6 227, Nguyén Vin Cir, Quéan 5, thanh phd Hb Chi
Minh.



2.2 KHAO SAT NGUYEN LIEU.
< Thu hai va xir Ii miu

Tén khoa hoc: Roccella sinensis (Nyl.) Hale.

Ho: Rocellaceae.

Dia y moc trén than cay chin ting & chua Hang, & d6 cao 300 mét so véi muc
nuéc bién, huyén Lién Huong, tinh Binh Thuan.

Mau ky hiéu US-B028, duoc luu trong quyén tiéu ban thuc vat, bo mén Hoa hiru
co, khoa Hoa, trrong Pai Hoc Khoa Hoc Tu Nhién TP.HCM.

Tén khoa hoc cua dia y duoc xac dinh béi tién si Harrie J. M. Sipman, Khoa Thuyc

vat hoc, Bai Hoc Freie, Berlin, Buc.

Pia y tuoi sau khi thu héi, loai bo nhitng phan sau bénh, rira sach, dé rdo, siy

khd, nghién nhuyén thanh bét, duoc sir dung cho phan nghién ciu.

Phan nghién ctu & dya trén 21g cao phan doan EA1 (cao etyt axetat) cua ThS.

Duong Thuc Huy dang thuc hién dé tai nghién ctu sinh.

2.3. SO PO PIEU CHE CAC LOAI CAO

Tir dia y khd va sach tién hanh ngam dam trong dung méi methanol ¢ nhiét do
phong. LAy dich chiét c6 quay thu hoi dung méi dudi &p suat thap.

Trong khi dich methanol bay hoi mot két tia tach ra va duoc loc ra khoi dich.
Dich con lai duoc tiép tuc 1am kho thu dugc cao methanol thd. St dung phuong phap
sac ky cot trén cao methanol thd, giai ly bang dung méi hexan thu dugc Cao H va mot
phan doan khac.

Phén doan con lai cling st dung sic ky c¢ot v6i dung moi giai ly H:EA 1an luot tir
9:1 dén 0:10 thu dugc 4 phan doan tir cao EA1 dén EA4 va phan doan con lai, phﬁn

nay dung sac ky cot giai ly bang dung moi methanol thu duge cao Me.
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1: So dd diéu ché cao tir loai dia y Roccella sinensis.

BOT PIA Y

ROCCELLA SINENSIS
(1.7kg)

-Ngam, tén trich bang methanol

-Loc. ¢ quay thu hdi dung méi

Cao Metanol (400g)

- Siic ky cot silica gel

- Dung moi: Hexan 100%

- Loc, ¢b quay, thu hdi dung moi

CaoH Phan con lai
- Sic ky cot silica gel
- Dung méi: He:EA (9:1—0:10)
- Loc, ¢6 quay thu hoi dung méi
Phan con Cao EAI Cao EA2 Cao EA3 Cao EA4
lai (21g) (11g) (30g) (64¢)

- Sac ky cot silica gel

Cao Me

- Dung méi: Methanol 100%

- Loc, ¢b quay thu h6i dung mbi



2.4.CO LAP CAC HQP CHAT HU'U CO TRONG CAO ETYL AXETAT

2.4.1. Sdc ki c¢ft cho cao EA1

Cao EA1 (21g) thuc hién sic ki cot silica gel, giai ly bang dung mdi ED:EA
(8:2) va tang dan d6 phan cyc. Dich giai ly tir cot sic ki dugc hing vao cac binh tam
giac 500ml. Sau d6, dung may c6 quay thu hoi dung mdi, phan cao thu dugce dung vao
cac ha bi. Dung sic ki ban mong dé kiém tra phan cao thu dugc, nhitng phan gidng

nhau gom lai thanh mét phan doan. Két qua duoc 3 phan doan trinh bay trong so do 2

Bang 1: Sic ki cot silica gel trén phan doan EA1

Phan Khoi lugng
Dung méi giai ly Séc ki bang mong Ghi cha
doan (gam)
EA1.1 | ED:EA (8:2) 2.780 Vét khong rd Khong khao sét
EAL1.2 |ED:EA (6:4) 15.137 Vét rd Khao sat
EA1.3 |ED:EA (3:7) 2.178 Vét khéng rd Khong khao st

2.4.2 Sdc ki cét silica gel dp dung cho phéin doan EAL.2 (so' do 2; 15.137g)

Phan doan EAL.2 (15.137g) thuc hién sic ki cot silica gel, giai ly bang dung
moi ED:EA (8:2) va ting dan d6 phan cuc. Dich giai ly tir cot sic ki duoc hiing vao
cac binh tam giac 250ml. Sau d6, dung may c6 quay thu héi dung méi, phan cao thu
dugc dung vao cac ha bi. Dung sic ki ban mong dé kiém tra phan cao thu duoc,
nhitng phan gidng nhau gom lai thanh mot phan doan. Két qua duoc 4 phan doan, céc

phan doan duogc trinh bay trong bang 2 .




Bang 2: sic ki cot silica gel trén phan doan EA1.2

Khoi
Phan doan | Dung moi giai ly luong Séc ki bang mong Ghi chd
(gam)
EA1.2.1 ED:EA (8:2) 8.813 Vét khong rd Khong khao st
EA1.2.2 ED:EA (6:4) 0.540 Vét tach rd Khao sat
EA1.2.3 ED:EA (4:6) 1.920 Vét ro Khao sat
. SV Nguyén Thi
EAl1.2.4 ED:EA (3:7) 0.600 Vét tach ro )
Thuong khao sat

2.4.3 Sdc ki cot silica gel dp dung cho phin doan EA1.2.2 (so dé 2; 0.540g)

Phan doan EA1.2.2 (0.450g) thuc hién sic ki cot silica gel, giai ly bang dung
mdi ED:EA:AcOH (8:2:0.02ml) va ting dan d6 phan cuc. Dich giai ly tir cot sac ki
duoc hting vao cac ha bi. Sau do, dung may c¢o6 quay thu hoi dung mai, phan cao thu
dugc dung vao cac ha bi. Dung sic ki ban mong dé kiém tra phan cao thu duoc,

nhitng phan gidéng nhau gom lai thanh mot phan doan. Két qua duoc 2 phan doan, céc

phan doan duoc trinh bay trong bang 3 .

Bang 3: Sic ki cot silica gel trén phan doan EA1.2.2

Khéi luong
Phan doan | Dung moi giai ly . Sic ki bang mong Ghi chu
(miligam)

ED:EA:AcOH Nhiéu vét chong Khong khao
EA1.2.2.1 210

(8:2:0.02ml) Ién nhau sat

ED:EA:AcOH , Khao sat thu
EA1.2.2.2 186 Vet rd

(6:4:0.02 ml) dugc C12




2.4.4 Sdc ki ct silica gel dp dung cho phin doan EAL1.2.3 (so' dé 2; 1.920g)

Phéan doan EA1.2.3 (1.920g) thyuc hién sic ki cot silica gel, giai ly bang dung méi
ED:EA:AcOH (8:2:0.02ml) va ting dan d6 phan cuc. Dich giai ly tir cot sic ki duoc

hitng vao cac hi bi. Sau d6, ding may ¢6 quay thu hoi dung mdi, phan cao thu duoc

dung vao cac hu bi. Dung sic ki ban mong dé kiém tra phan cao thu dwoc, nhitng phan

gidng nhau gom lai thanh mot phan doan. Két qua duoc 2 phan doan trinh bay & bang

4.
Bang 4: Sic ki cot silica gel trén phan doan EA1.2.3
| Khoiluong | o
Phan doan | Dung moi giai ly . Sac ki bang mong Ghi cha
(miligam)
ED:EA:AcOH , Khao sat thu duoc
EA1.2.3.1 550 Vét rd
(8:2:0.02ml) RS-C17b
ED:EA:AcOH , SV Phan Hoai Thu
EA1.2.3.2 580 Vét rd )
(7:3:0.02ml) khao sat




So d6 2: Cac phan doan dwoc tao thanh tir cao ethyl acetate

EA1
(219)

+ Sic ki cot silica gel.
+ Giai ly ED : EA (8:2).
+ C0 quay thu hoi dung méi.

EAL1
(2.7800)

EAL2
(15.1379)

\ 4

EAL3
(2.178 9)

+ Sac ki cot silica gel.
+ Giai ly ED : EA (8:2).
+ C6 quay thu hoi dung moi.

\4

!

\4

\4

EAL12.1
(8.813g)

EAL2.2
(0.540q)

EA12.3
(1.920 g)

EAL2.4
(0.6000)

+ Giai ly
ED:EA:AcOH
(8:2:0.02ml).

+ C0 quay thu hdi
dung méi.

\4

\ 4

EA1.2.2.1
(0.210g)

+ Sac ki cot silica gel.

+ Sac ki cot silica gel.
+ Giai ly ED:EA:AcOH

(8:2:0.02ml).

+ Cd quay thu hdi dung mai.

y

A 4

EA1.2.2.2
(0.1860)

EA1.2.3.1
(0.5500)

EA1.2.3.2
(0.5800)

+ Séc ki ban mong
diéu ché.

+ Giai ly
ED:EA:AcOH
(7:3:0.02ml).

v

C12
(20mg)

RS-C17b
(5mg)

+ Sic ki ban mong didu ché.
+ Giai ly ED:EA:AcOH

(6:4:0.02ml)



3. KET QUA VA THAO LUAN
3.1 KHAO SAT CAU TRUC HOA HQC CUA HQP CHAT RS-C17b

°CH, O
1
5 oy o %H
“CH, o
OH JéH—o
3'CHOH
HO

4"éHZOH 3

HO

3,4-dihydroxybutane-1,2-diyl bis(2,4-dihydroxy-6-methylbenzoate)

e Trang thai: chat bot, mau tréng. Tan trong acetone.

e Phd 'H-NMR (500MHz, acetone—d6) (phu luc 1): Trinh bay trong bang 5.

e Phd ®C-NMR (125MHz, acetone-d66) (phu luc 2): Trinh bay trong bang 5.
e Phd HSQC (acetone—d6) (phu luc 3).

e Phd HMBC (acetone—d6) (phu luc 4): Trinh bay trong bang 5.

e Phd HR-ESI-MS (phu lyc 5).

Bién luan ciu truc:

Phé 'H-NMR cho thiy c6 2 nhém methyl gidn ¢ vong thom [8y 2.50 (3H, 9),
Sy 2.41 (3H,9)], 4 proton vong thom [34 6.21 (1H, d), 3y 6.23 (1H, d), 5y 6.25 (1H,
d), &y 6.27 (1H, d)]. Phé HSQC cho thay tin hiéu caa 2 don vi orcinol gom cé: 2
nhoém methyl va 4 proton cua vong thom cé thé trao ddi duoc vi gia tri gan twong
duong nhau. Nhitng dit liéu nay cho thdy RS-C17b chira 2 don vi orcinol.

Phé *H-NMR con cho thay c6 2 nhém methylene, dua vao hing sb J ta c6 thé biét
dugc: 2 proton khong tuong dwong ctia nhdm methylene tha nhat ¢ [5 4.91 (1H, dd,
(12.5, 2.5), H-1"), 8 4.74 (1H, dd, (12.5, 7.0), H-1")] ghép cap véi nhau va 2 proton
khong twrong duong ciia nhdm methylene thir hai & [5 3.79 (1H, dd, ( 11.0, 4.5), H-4"),
8 3.72 (1H, dd, (11.0, 5.5), H-4)] ghép cap véi nhau.

Thém nira phé *H-NMR ciing cho thiy tin hiéu cua 2 hé théng ABX. Hai proton
khong tuong duong cua nhém methylene thir nhat (lién két véi O) (-CH,-0) Ha-1"
(8 4.91 (12.5, 2.5)), Hg-1"" (8 4.74 (12.5, 7.0)) ghép cip voi nhdm methine (lién két



véi O) (>CH-0O-) ¢ 8y 5.67 (2.5, 7.0). Hai proton khong tuwong duong cua nhom
methylene thir hai (lién két véi O) (-CH,-0) Ha-4" (5 3.79 (11.0, 4.5)), Hg-4"" (51
3.72 (11.0, 5.5)) ghép cap véi nhém methine lién két véi O (>CH-0-) & &4 4.10 (5.5,
5.0).

Phé *C-NMR téi khiang dinh cac carbon dic trung cta 2 don vi orcinol: 2 nhém
carboxyl (5 171.8, & 172.3), 2 nhém methyl gin & vong thom (5 24.59, & 24.48),
4 carbon vong thom gin O (3 166.5, 5 166.2, 5 163.7, & 163.6), 4 carbon methine vong
thom (6 112.6, 6 112.5, 6 101.8, 6 101.7) va 4 carbon tu Célp vong thom (6 144.7, &
144.6, 6 105.1, 6 105.2).

Phé *C-NMR ciing cho thiy sy xuét hién cua 4 carbon sp® c6 lién két O (8 74.0,
0. 71.8, 8. 64.6, 6. 63.9).

Ph6 HSQC tai khang dinh céu tric cta 2 don vi orcinol: 2 proton & (8 2.41, &y
2.50) twong quan mdt ndi vGi carbon nhém methyl & (8 24.5, § 24.4), 2 proton & (8y
6.21, 8y 6.21) twong quan mot ndi vai carbon & (8 101.8, § 101.7), 2 proton & (8
6.27, 8y 6.25) twong quan mdt ndi véi carbon & (8 112.6, & 112.5). Pong thoi phd
HSQC tai khiang dinh hé théng ABX (-CH,-CH-). Hai proton & &y 4.74, 8, 4.91
trong quan mdt ndi véi carbon nhdm methylene & (5 64.6), proton & 8y 5.67 tuong
quan mat ndi vai carbon nhém methine & § 74.05.

Ngoai ra phé HSQC con chi ra rang 3 proton & viing tir truong (8 4.10, 8y 3.72,
8y 3.79) 1a mot nhom methine lién két voi O va 1 nhém methylene lién két voi O.

Ph6 HMBC tai khang dinh ciu tric cua 2 don vi orcinol nhd twong quan cua
proton nhém methyl gin véi vong thom trén don vi orcinol thir nhat (H-8) véi C-1, C-
6, C-5 va twong quan ctia proton nhém methyl gian véi vong thom trén don vi orcinol
con lai (H-8") véi C-17, C-6", C-5".

Trén phé HMBC, 2 proton caa nhém methylene thi nhat (H-17) (8, 4.91, 8y 4.74)
cho tuwong quan vai carbon carboxyl tai 6 172.3 (C-7), va carbon methine tai 6 74.05
(C-2"); proton cua nhém methine tai &y 5.67 (H-2') cho tuong quan v6i nhém
carboxyl tai § 171.8 ( C-7), carbon cua nhém methylene thu nhét tai (8 64.61, C-1")
va carbon ciia nhém methine tai (8 71.82, C-3"); proton methine & &y 4.10 (H-3"")
cho twong quan vdi carbon cia nhém methylene tai & 63.97 (C-4") va carbon nhém
methine & & 74.05 (C-2""); 2 proton cua nhém methylene thr hai (H-4") (8 3.79, 8y



3.72) cho twong quan v&i carbon nhém methine tai & 71.82 (C-3’"). Kiém tra HMBC,
tir d6 suy ra phan duong lién két véi phan orcinol & nhém -COO- dong thoi khing
dinh vi tri cia 2 nhém -COO- trén don vi duong ¢ C-1"" va C-2"".

Khéi phd, ché do am cua RS-RS-C17b cho pic ion gia phan tu tai m/z 421.1128
[M-H]" twong tng vai cong thic phan td CyH» 049 [tinh todn cho CTPT
(CoH2,010): 421.11337 sai 6 0.57 %/, . Do d6 cau trlic cia RS-C17b dugc dé nghi la
3,4-dihydroxybutane-1,2-diyl bis(2,4-dihydroxy-6-methylbenzoate).

Hinh 2: Mot s6 tuong quan HMBC ctia RS-C17b



Bang 5: So liéu phd NMR caa hep chat RS-C17b

Hop chat RS-C17b

Vi tri dH(ppm), J(Hz) d ¢ (ppm) HMBC
(Acetone-dg) (Acetone-dg) (*H > C)
1,1 105.1, 105.2
2,2 163.6, 163.7
, 6.21 (1H, d)
3,3 101.7, 101.8
6.23 (1H, d)
4,4 166.5, 166.2
, 6.25 (1H, d)
5,5 112.5,112.6
6.27 (1H, d)
6,6 144.6, 144.7
7 172.3
7 171.8
, 2.50 (3H, s)
8,8 24.4,24.5 1,5,6,1°,5’, 6’
2.41 (3H, s)
. 4.91 (1H, d, 12.5, 2.5) .
1 64.6 2" 7
474 (1H, d, 12.5, 7.0)
2" 5.67 (1H, dt, 7.0, 2.5) 74.0 3,7
3 4.10 (1H, m) 71.8 4" 2"
. 3.79 (1H, d, 11.0, 4.5)
4 63.9 3"

3.72 (1H, d, 11.0, 5.5)




Ngoai nhitng tin hiéu chinh ¢ trén ta nhan thy rang phdé *H-NMR (phu luc 6) c6
miii phu véi ti 1€ 1:7. Tin hiéu proton ¢ (64 4.64 dd, 64 4.45 dd) la tin hiéu ctia nhém
methylene ¢ gin véi nhdm este va tin hiéu proton ¢ &y 5.35 14 tin hiéu cua nhom
methine gin voi nhom este. Diéu ndy cho thdy hop chit phu RS-C17c 1a dong phan
phu cua RS-C17b. P dich chuyén héa hoc cia nhém methylene va nhdm methine
nay dich vé viing tir trudng cao hon so véi nhém methylene va methine cia RS-C17b
gitip dé nghi 2 don vi orcinol ciia RS-C17¢ phai lién két véi phan duong ¢ vi tri H-1°
va H-3’.

Phé **C-NMR (phu luc 7) thanh ting cap & ving tir trudng 60ppm-80ppm ( 1a cac
carbon sp® cd lién két O) (duoc trinh bay duéi bang 6).

Bang 6: Bang tin hi¢u cia carbon trén don vi dwong cia RS-C17b va RS-C17c.

Tin hiéu caa RS-C17b Tin hiéu caa chat phu Bién thien A §
64.4 67.8 Tang 3ppm
74.0 70.9 Giam 3ppm
71.8 76.8 Tang Sppm
63.9 61.0 Giam 3ppm

Mit khac phdé HSQC (phu luc 8) cho biét tin hiéu proton & (54 4.64 dd, & 4.45
dd) twong quan mdt ndi véi carbon -CH,- ¢ § 67.8, tin hiéu proton & &y 5.35 tuong
quan mét ndi voi carbon —CH< & & 76.8, tin hiéu proton ¢ ( &y 4.02, 54 4.00) tuong
quan mat ndi vai carbon -CH,- & 8 61.0.

Trén phé HMBC (phu luc 9), 2 proton cia nhém methylene (H-1", 8, 4.64, 5y
4.45) tuong quan vai nhom carbon carboxyl ¢ 6 172.3 (C-7) va carbon nhom methine
6670.9
(C-2"), proton nhém methine ¢ 8 5.35 (H-3") cho twong quan véi carbon nhém
methylene ¢ 6 67.8 (C-1"").

Tur nhiing dit kién trén gitp khang dinh hop chat RS-C17¢ nay la mot ddng phan
cua RS-C17b va vi tri ctia 2 nhom este trén don vi duwong ¢ C-1"" va C-3*’. Nhu vay
RS-C17c la 2,4-dihydroxybutane-1,3-diyl bis(2,4-dihydroxy-6-methylbenzoate).




i
3 o]
3 q; o)
" 5'
4"CH,0OH
HO OH

Hinh 3: mot sb twong quan HMBC quan trong cua RS-C17c.



Bang 7: S liéu pho NMR cia hep chat RS-C17¢

Hop chat RS-RS-C17¢

Vi tri SH(ppm), J(Hz) 8 ¢ (ppm) HMBC
(Acetone-ds) (Acetone-ds) (*H > C)
1,1 105.1, 105.2
2,2 163.6, 163.7
, 6.21 (1H, d)
3,3 101.7, 101.8
6.23 (1H, d)
4,4 166.5, 166.2
, 6.25 (1H, d)
5,5 112.5,112.6
6.27 (1H, d)
6,6 144.6, 144.7
7 172.3
7 171.8
, 2.50 (3H, s)
8,8 24.4,24.5 1,5,6,1’, 5, 6’
2.41 (3H, s)
. 4.64 (1H, d)
1 67.8 7
4.45 (1H, d)
2" 3.97 (1H, m) 70.9 1”
3" 5.35 (1H, m) 76.8
. 4.02 (1H, m)
4 61.0 3

4.00 (1H, m)




3.2 KHAO SAT CAU TRUC HOA HQC CUA HQP CHAT RS-C12

8
CH; O
2
HO™

e Trang thai: Tta mau tring. Tan trong acetone.

e Phd 'H-NMR (500MHz, acetone—d6) (phu luc 10): Trinh bay trong béang 8.

e Phd ®C-NMR (125MHz, acetone-d66) (phu luc 11): Trinh bay trong bang 8.
e Phd HSQC (acetone—d6) (phu lyc 12).

e Phd HMBC (acetone—d6) (phu luc 13): Trinh bay trong bang 8.

e Phd HR-ESI-MS (phu lyc 14).

Bién luan ciu truc:

Trén phé 'H-NMR, & vung tir trudng thap, thdy c6 tin hiéu cua hai proton vong
thom ghép cap véi nhau [8y 6.23 (1H, d, 2.0, H-3), 8,4 6.27 (1H, d, 1.5, H-5)], mét tin
hiéu caa nhém methyl vong thom tai 8, 2.50 (3H, s, H-8). Nhitng dit liéu phd nay cho
thdy ~ RS-C12 chira 1 don vi orcinol.

Ngoai ra, phd "H-NMR con cho thay ¢ 2 nhém methylene, dwa vao hing sb J ta
c6 thé biét duoc: 2 proton khong twong duong ciia nhém methylene & [8, 4.10 (1H,
dd, (10.0, 5.5), H-1), 8, 3.94 (1H, dd, (10.0, 4.0), H-1)] ghép cap véi nhau va 2
proton khong tuong duong cua nhdm methylene con lai [64 4.00 (1H, dd, (9.0, 6.0),
H-4), &y 3.71 (1H, dd, (9.0, 6.0), H- 4)] ghép cap véi nhau.

Thém nita phé *H-NMR chi ra tin hiéu cua hé théng ABX : 2 proton khong twong
duong ctia nhém methylene thir nhat (lién két voi O) [Ha-17, 84 4.10 (10.0, 5.5), Hg-
1’, 3y 3.94 (10.0, 4.0)] ghép cap véi nhom methine (lién két véi O) & 8y 5.45 (5.5).
Hai proton khong twong duong cua nhém methylene thtr hai (lién két véi O) [Ha-4",
oy 4.00 (J;= 9.0, J, = 6.0), Hg-4’, 6y 3.94 (J,=9.0, J, = 6.0)] ghép cap v4i nhdm
methine (lién két voi O) ¢ & 4.59 (J=5.5).



Phé *C-NMR tai khing dinh hop chit RS-C12 c6: 1 nhém carboxyl (8 171.3),
1 nhém methyl vong thom (6 24.2), cac carbon vong thom (6 101.6, 6 105.6, 6 112.3,
§ 144.7, 5 162.9, & 165.6) va cac carbon sp® mang oxy (5 70.9, & 70.8, & 72.7, §75.3).

Ph6 HSQC tai khang dinh cau trac don vi orcinol: proton & 8y 6.27 twong quan
mot ndi véi carbon & 112.3, proton & 8y 6.23 twrong quan mét ndi véi carbon & 101.6,
tuong quan mot ndi cua proton nhom methyl vong thom (8 2.50) vai carbon § 24.2.

Bén canh do, phd HSQC cho thdy nhém methylene thir nhat (lién két véi O) & 8y
4.10, 8y 3.94 twong quan mot ndi vai carbon & 70.9 va nhom methylene thir hai (lién
két voi O) & 8y 4.00, 8, 3.71 twong quan mot ndi véi carbon § 72.74.

Phé HMBC tai khang dinh cau tric caa don vi vong orcinol nhod twong quan cia
proton nhém methyl gian véi vong thom (84 2.50) véi C-1, C-5, C-6. Proton nhém
hydroxyl & (64 6.27) cho tuong quan voi C-3, C-4, C-6. Proton ¢ H-3 (64 6.23) cho
tuong quan voi C-2, C-3, C-4.

Ph6 HMBC con cho thiy twong quan cua nhém methine (8y 5.45, H-2’) Vi
carbon carboxyl (6 171.3, C-7); twong quan cua nhom methylene & 64 4.10, 64 3.94
(H-1") voi carbon nhom methine ¢ 6 75.3 (C-2”) va carbon nhom methine ¢ 6 70.85
(C-3”); twong quan cta nhém methine &y 4.59 (H-3°) vai carbon nhdm methylene &
§ 75.3 (C-27).

Khéi phd, ché d6 duong cua RS-C12 cho pic ion gia phan tir tai m/z 277.0739
[M+Na]® tuong ung voéi cong thic CiH3,Og [tinh toan cho CTPT
(C12H1404Na):277.068809 Vi sai s6 5.09 %4.]. Do d6 ciu trdc cia RS-C12 duoc dé
nghi la 4-hydroxytetrahydrofuran-3-yl 2,4-dihydroxy-6-methylbenzoate.

Ngoai nhitng tin hiéu cua RS-C12 d3 néu & trén thi phd *H-NMR va*C-NMR tin
hiéu proton xuat hién thanh ting cap, ti Ié tich phan cho thiy dong phan chinh va dong
phan phu c6 ti 1¢ 10:1. Nhitng dit liéu phé cho thay hop chat phu (RS-C12a) 1a mot
xuyén lap thé phan cua RS-C12.




Hinh 4: mot s6 twong quan HMBC ctia RS-C12

Bang 8: So liéu pho NMR caa hep chat RS-C12

Hop chat RS-C12

Vi tri dH(ppm), J(Hz) d ¢ (ppm) HMBC
(Acetone-dg) (Acetone-dg) (*H > C)
1 105.6
2 165.6
3 6.23 (1H, d) 101.6
4 162.9
5 6.27 (1H, d) 112.3 3,4,7
6 144.7
7 171.3
8 2.5 (3H, s) 24.2 1,5,6
. 4.10 (1H, dd , 10.0, 5.5) 7o 2 3
3.94 (1H, dd, 10.0, 4.0)

2 5.45 (1H, m) 70.8 1,3,7
3 459 (1H, g, 5.5) 75.3
, 4.00 (1H, dd, 9.0, 6.0) 20 5

3.71 (1H, dd, 9.0, 6.0)

4. KET LUAN VA PE XUAT

4.1 KET LUAN

Viéc khao sat thanh phan héa hoc cua loai dia y Roccella sinensis (Nyl.) Hale
thu hai & Binh Thuan d4 thu duoc nhing két qua nhu sau:

Tir phan doan EA1.2.2.2 d3 ¢6 1ap duoc hop chat RS-C12, str dung cac phuong
phap phan tich hoa 1i hién dai NMR di dé nghi cau trac C12 nhu sau:



CHs O
d"
OH ji/\o
HO

4-hydroxytetrahydrofuran-3-yl 2,4-dihydroxy-6-methylbenzoate

HO

Tir phan doan EA1.2.3.1 d4 ¢6 lap duoc hop chat RS-C17b, sir dung cac phuong
phap phan tich hoa li hién dai NMR da dé nghi céu tric RS-C17b 1a mot hdn hop hai
chat (RS-C17b va RS-C17¢) vai ti 18 (7:1).

Cong thirc ctia hop chat RS-C17b duoc dé nghi nhu sau:

CH; O
/(jfj\ O« cH, O  CHs
HO OH cI:H-o/UtEj\
01 o
3,4-dihydroxybutane-1,2-diyl bis(2,4-dihydroxy-6-methylbenzoate)

Cong thirc hop chat RS-C17¢ dugc dé nghi nhu sau:

CH; O
o\CIHZ
HO OH GH-OH o ¢

CH-O
CH,OH

HO OH
2,4-dihydroxybutane-1,3-diyl bis(2,4-dihydroxy-6-methylbenzoate)
Nhitng hop chat thu duoc déu 1a nhitng hop chat méi.
4.2 DE XUAT:
Do han ché vé thoi gian nén con rat nhiéu phan doan em chua nghién ciru. Vi
vay, thoi gian t6i em sé& tiép tuc nghién ctru nhitng phan doan con lai, ddng thoi tién

hanh thtr hoat tinh sinh hoc d6i véi céac loai cao va céc hop chit da co 1ap duoc.
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