Tap chi KHOA HOC DESP TP HCM 56 8 nam 2006

NGHIEN COU MOT SO SAN PHAM
CHUYEN HOA LIMONEN

NGUYEN TIRN CONGY, TRAN Q{'GC SON%, NG UYEN THI '\HIUNG3

1. D&t van dé

Limonen ta mot hidrocacbon tecpen ¢6 trong thanh phdn cia nhidu Ioai tinh ddu
{tinh diu cam. chanh, quyt, bizdi, tinh diu 14 thong,...). Cdc loai tinh diu c6 hiam luong
himonen cao thudng ¢ gid tri thap va dang bi bd phi. Tuy nhién, céc din xudt chita oxi
cta limonen nhu carvon, pe:{ianda;hiz . ¢ gid tri cac hon nhiéu va duge xem 1a nhu*r'g
n‘guyen fieu qui d€ sén xuat huong heu Mot 36 cong winth nghién citu gén day con cho
thay céc axylhidrazon chita khung limonen trong phén ti ¢6 hoat tinh sinh hoc darg chil
¥: khing khudn, khiag ndm |11, cheéng co piat [2}. Tir limonen cing ¢6 thé tong hop
duge 4-axetyl-1-metylxiclohex-1-en (giam di mét cacbon C7) [3] va 3-{4-metylxiclohex-
3-enyl) bui-2-enal (tang mdt nguyen W cachon & C) [4]. Mot s§ axyihidrazon ca hai
hop chat cacbonyl vira néu 14 doi tuong nghién citu cia ching tai trong bai nay.

2. Thyc nghiém

4- Awelyl i-metyixiclohex-1-en (hgp chit A) duoc téng hop tir limornen theo tai
ligu [?] -{(4-metyixiclohex-3- cnyﬂbut -2-enal hay iimornien-9-cacbandehit (hop chat B)
duge téng hop (i limonen theo thi fiéu {4}, San phdm nhan duge 12 nhiing chat Iong trong
suli, mdu vang nhat, cd mii dic trupg, ¢d nhiét do soi lan luot 1a 134 + 136°CY
{2mmHg va 118 + 120°C/ 14mmHag.

Céc axit aryloxiaxetic dugc tdng hap 1 cdc phenol tuong iing gua phan g vdi
axit monocloaxetic trong méi trudng kiém. Cdc axit nhén duge clng véi axit 4-
nitrobenzoic 14n fugt duge este héa rdi hidrazit hda dé tao thinh cde hidrazit tuang uag,
¢ nhigt d6 néng chay phil hop véi cdc dif liéu duge cong b trong cdc (4] lien tra clu.

Hoa tan 0,001ml hidrazit treng mot huong toluen khan via dii, théem 0,001 mol
hgp chit cacbrmyi gan éng tdch nudc Dean-Stark r6i dun héi luu hén hop phan ting

trong 10 gid. Dé ngum hdn ho’p phan Ung, 1am bay hot bt dung mai, dXY%hlﬂI‘ﬂlOI} téch
ra & dang tinh the duge loc va két tinh lai trong etanol dén nhiét do néng chay én dinh.

Phuong trinh phan tng:
RR'C=0 + HQN»NH—(“Z“AT ~——= RR'C=N NH—%‘—AI* + H,0
| O 0

' Tigh s¥, Khoa Héa, Trudng Bai hoe Sv pham TP.HCM.
2 GS-TS, Khoa Hoa, Truding Pai hoc St pham Ha Noi.
* Sinh vién, Trutmg Pai hoe Su pham Ha Nai,
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- Mguyén Thi Nhung

Trong «dé:
Khi RR*C=0 1a A thi Ar 1a 3-CH,CH,OCH,- (1), 2-1-C,H,-5-CH.C.H,OCH,- () va
2-C HOCH,- i,
Khi RR'C=0 1 B thi Ar 13 4-BrC.H,OCH,- (IV) va, 4-NO,C.H,- (V).

Cic phé IR, NMR va MS ciia cdc chét nghién cin duoe do tai Vien Hoa hoc;
koat tinh khang khuan duoe tham do tai Phong thi nghidm sinh hee, Vién Héa hoc céc
hop chat thien nhién, ¢a hat déu thude Vien Khoa hoc va Cong nghe Viet nam.

3. K&t qua va thdo ludn

Mot 58 két qua wé wéng bop cde axylhidrazon 1 din xuat cia limeonen duce tink
bay 0 bang 1. Cu tao cla céc chal ndy dugc xdc dinh bing phé IR, NMR va MS.

Bdng 1: S0 1iéu v tong hop va phé hing ngoai etia e4c axylhidrazon

RR'C==NNHCOAT
RRC— ar LKy | oL Phé IR, v (cm™)
hiéu “\OC} Ce=3 %:—1:‘-5 N-H {sp-H Capt—t]
A 1 1708 | 1630 3204 | 3047 | 2924
L, 95 1584
(Ifi.Is o, )
: A 130
E/\“‘ A IL |+ | 1692 | 1610 | 3197 | 3096 | 2917
(L S 157 1598
T IR TR
o
CHB/ o orn.— |
R I L 128 | 1701 | 1580 | 3195 | 3085 | 2914
L‘\\/'kf
CH; /‘\[
= 1675 | 1634 | 3247 | 3094 | 2018
A] ~ Vo159 1550 | 3180 2857
L br
\\I/’ ;
WP A Vol 196 | 1634 | 1600 | 3179 | 3044 | 2970
a1 ' Tl s | R s

Nhitng pic ddc-trung cho cdc nhdm chitc va cde lién ket ca ban cf trong phin 6
cua axyihidrazon nh C=0 (1634 + 1708cm™y, N-H (3179 + 3247 cm), C=N, C=C
khong no va thom (1575 + 1634cm™), C—H thom va khong no (3044 + 3096cm™), C-H
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nc (2837 = 2970cm’’y, ... déu thay xudt hién wen phé IR, Qua dd ¢f thé thiy ring sin
phim mong nudn da dugc tac ra.

Tréa phd HINMR v “CNMR cla céc hop chat nghity o 26 diy db tin hisw
cia cde proton va cde nguvén 1 cackon o6 tong phin tr axvihidrazon nhu du kién. So
sinh phé cls cée axylhidrazon cd thé thiy tin hisu xudt hién & ving irudng tsung binkh
(4,5 = 3 2ppm) véi cubmg dd tich phan bang hai Tk cha proton trong nhém -0-CH,-CO-
{trén phé cha hop chfi V Khéng ¢f tin hidu cha cac protos nay). Tin hitu jusn xust hién
Sirwong yau nhit (8,5 + 10,5ppm) 1 cda proton trong nhém -CO-NH-. Tuong tu nhy véi
phé cia day arvloxiaxctohidrazon cla periandehit 11], tin hiéu cla cic proton vi néu
thudng bi t4ch 1amm bai do sy 18n tal clis hai ¢y dang (O ahdm -CO-NH-). So sanh pho
THNWR ca (T3, (17) va {71 ¢4 thé thily duoe pic singlet of cudng d6 tich phin bing 3 &

2.26ppm trén pho oba (1) 1 cla cde proton trong ahém -CH, ign k& vdi nhan thom: cde
proton twong ohom mety! gka v@ nhan thom cta (M) cho tin higu singlet (3ID &

2.32ppro; treng khi d6 cde promn frong phidm tsepropyl ghn vai nhén thom o hop chat

nay cho tin fiéu doublet (01} vi tin hidw multpist (1) 1an Jugr & 1,30ppm vA 3.28ppm
Sif dung phd HMQU w xde dinh duge céo tin hiéu oliz cde nguyén (i cachon lign k&
e ép vol cde proton vita néu qua sy xuat hign tin higu giao gilta chidug. Két gua guy
két duge bidu didn ¢ bing 2.

Ciing bang phép so sénh o6 thé thiy duge iin hitu (véi cudng d9 tich phin bing

1) chia céc proten B vA HY trong cée hop chat [V va V (cée hyp chit L 1L, THE khong cé

céc profon nay) Vin hidu cia cde aguyén t cachon tuong tng ohd vay cling duoe xde

dinh thong qua phé HMGC. Cée nguyén dt cacbon ¥ va €7 déu & trang thél lai hoa sp?

nhung CF ien k& vl cacbon ¢dn C¥ lén k&t véi nito (¢é d0 am dién 16a hon) vi the C7
¢6 khé nang cho tin higu & viing tudng y&i hon.

_ Cic proton ¢ vi tef 56 7 i 56 16 trong phan 1k axylhidrazon d8u cho 1in hisu
singlet {3}%) & '\-’Eiﬁg_? truong manh seng chi ¢6 proton 5 vi 4 10 cho tin hiéu giao véi
cachon 88 11!'6“:1'} pho HMBC, nhd vay ¢d thé thay tin hicu & ving truéng y2u hon 1i cis
;:\éc prrttm H'." (l.,Sfi;:- E.,_;9(3;‘me')ncbn tin hiﬁ:u & vang irung menh hon (162 + 1,67ppm)
1@ cua cac proton H'. Cac iin higu tuong img etz C va €7 duge xdc dinh nher ¢ hicy
giao fren pho HMQC. Qua dé ciing ¢6 thé khing dinh cde tin hidu ¢ ving indng \:eu
hon (148 = 149ppm wén phd "C-NMR vé 8,10 + 8,43 trén ohé H-NMER) 13 ofiz cacbor
‘3? ;)};0:053 (Tvllil 9’};6? iin hii?li & v:_‘ur;g iruong raarh hon (119,85 + 120,14ppm trén phd

-NMR va 6,03 (6.2Zppm wén phé "H-NMR) ia cla cachon v proton 3 vi i G,

Proton & vi trf 868 2 cho tin hitu & vimg trudng {rung binh (3,17 + 5 41 ppm); diza
vac ddu higu nay vi phd HMOQC cé thé thay tin hitu cla € & ein 120ppim trén pha
PONMR. - ) n

| Nguyén tx cachon cachonyl CF luen cho tin higu & ving udag yéu phat, 3
ving trz.rfmg yeu, cdn ¢é tin higu clia cac nguysn 1 cachon khing no v thom khic.
frong 6 o, tin hicu thudng xudl fién eie vl tin gy cia Ot tin Ricu cla ©°, duoe
x&c dinh qua tin higu giao vé1 H" trén phd HMRC. Tin hitu cha C duoc phan bigt vei
tin hiéu cha cic nguyen (F cachon trong voéng thom nhd tfn higy £1ao véi 1Y (tin higy
nay xuat hién & vimg trudng manh rén phd 'H-NMR). . \ l
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- Nguyén Thi Nhung

Bdng 2: Tin hitu NME cfia bo phin mach bo v
vong thom freng piigm tir axylhidrazon

RRC=N—NH - (= Ar

Bop | MINMER BONMR
Ci Ar ) l _ o , —
P i it ) ii_ : -{_I ne | " -1 { ae
{.'jl-‘l:i i : il '55" e il 113 LN 14 i
_ o i Er ______ tham | khic L thom | khis |
OEH - _ 530 1, RN TS I
y I 0,35 14927 HEOP176,15 1e600 1 e
. Ty 1010 14,61 1.7 1226 116936 64,791 T | 2L
OMSOY L L b | Ry e 158
o | e ! '
! S 944 1471 837 164,15 1 67,54 111
; Ay P - ’ e 1
3 Lo L, 1920 14sd 161,76 | 67,39, =
(CoCy | T ek, 17,26 154
izt '
] AN 6.7 ] 05 |
i &, 1050 1508 00 liseasesar | 1
DMSO) N oo/ 1 ID04 T 4Es L T 163,55 165291
( T e | 8,26 156
" o
5
Y N 212 14,99 16,84 67,49 | 114
€ncy || 851 14611 = | _ 118361183720 &
Y ’- 7.45 £33
Br
|
Y A T S R T =
(OMSO) | ) a s :
i 8,35 | 150
|

Miac din déu xudt hign & viing ouong manh, s0ng " cho tin higyu duong trén pho
DEPT con cde nguyéa t O, €, COcho fin higu am. Vay, tn hién 541,78 = 43, 1ippm
trén phé PC-NMR 1a cha O

Cac proton HY, 1Y, H vi H"cho cde tin hidu phitc t tap, xen 1an vie nhan & ving
5 manh. Tm mhien o thé r\hm bigs dzn ‘o Cac tin ii“:,v nay nhd céc lme 21 NME.
Ching han, HY che iin kigi giao vii O trén phé HMQUT 1 cho i hidu glao véi C' H
cho tin higa giao véi C' teen phd HMBC (xem cic hmn i va 2.).. Cic kel gua qui két duoc
bitu dién & bang 3
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Hink 1. Mot phin phd HMOQC cha ] Hink 2: Mot phin phd HMQC cfia I

Dé xdc dinh khdi lugng phan o va &€ g6p phin xdc shin ciu tao cha cic
axylhidrazon t8ng hop duoge, chiing toi da ghi phd khéi heong (MS) cha cie hop chir 1,
Hlva V. Trén céc phé d6 cla cdc hop chat nghien ciu déu thiy xuat hién pic ion phan o
v6i m/z phit hop véi khéi lugng phan tir tinh theo ¢ong thiic du ki&n. Bén canh do 6 ihé
thdy vdi ca hai loai axylhidrazon m3 phén i ¢ khung meathadien tang hay gidm 1
nguyén wr cacbon, déu c6 sy phan manh theo hudng phan cat lien két —~NH-N= {(hudng
A) va phan cat lien k& ~CO-NE- (hudng B) hay phan cdt lisn ket giita C* va C° (hudng
). Ngoai ra, n€u nhu cde fon ArO" va Ar* déu thiy tao thanh trong qua trinh phén ménh
cla cac hop chat I vd I (céc aryloxiaxetythideazony thi & hop chit V, moat
aroylhidrazon, sit phan manh s& wu tién tao thinh ion ArC'=C. Mat vii s6 lieu vé su
phan mankh clia cdc hgp chit khdo sdt duge dan ra & bang 4.
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Tap chi KUOA HOC BRSSP TEHCM 888 ndim 2606

Bing 4: S6 ligu vé pho khéi lwgng cua moi 50 hidrazon

mifz {cuading 45 tyong 41, %)
It‘;(jp M li fudne A | Hudng B E Hudng C | Huong khic
Cli ; j
O 00 (286) | 121 (100y | T36422.6) | 94452,3) | 108 (2L,7) 91

(77T

1l 336 (59,1) 121 (100) | 136 (30.8) | 94 (40,8) | 144 (60,1} 127
(66,03

v 377 (5.3) | 150 (85,5} | 162(15,5) | 94 (100) | 104 (70.38) 20
(42.4)

Chiing 161 d2 tifn hanh tham 4o hosi tinh khii; g khudn, khing nidm cha cde hop
chiit T, 1 (cde arvioxiaxetylhidrazon)y v& V (mot aroyihidrazon) v6i cde chung saw:
khudn Giam am (£, co I, F. aeg: z;g,mugal Khuds {udm duong (B, subiiils, S. aureusy,
ném moc (Asp. niger, F. oxysporumy, ném men (. albicans, §. cerevisiae). K&t qua cho
thily chi 6 hop chét V thé hign hoat tinh khdng £. colf voi MIC 30pg/md.

4, K&t lndn

Kuit phéat v limonen vA céc hop chit Khde, dd téng bop duge 2 hop chit
cachonyl Xhdng no niach \f‘ng va 5 axyibidrazon cia ching. C&u tao cha cic
axyihidrazon d6 di& duge xéc dith bang, pha IR, TD-NMR, 2D-NME va MS. D8 thim 46
hoat tinh khang Khuan, khang ndm cia 3 axyibidrazon.
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Tap chi KII0A HOC DUSP TPHCHM Nguyén Tign Cing ~ Trin Quéc Son
- Nguyén Thi Nhung

Téim s
NGHIEN CFU MOT SO SAN PHAM CHUYEN HOA LIMONEN

Tl imonen vi n15t 56 hod chét thong dung, ching 141 di 1éng hop dugc hei hop chét
cachonyvl mach vong khong no vA nitm din xuft axythidrazon cla ching. C&u tric cda ic
axylhidrazon nay di duge xéc nhidn thang qua cic phe IR, 1D NMER. 2D NMR va khoi pho. Mot

s& axyihidrazon ciing d& duge thit tham 48 hoat tinh khang khufn v khéng ndm.

Abstract:
Investigating semc products originated from limonene
Two unsatzrated evclic compounds and five of their acyihiydrazones have bezn
synthezized frem dmonene and other veagenis. The structure af these aoviivdrazoney has been

determined by IR, IDNME, 2DNMR and mass specira. Some aoylhydrazones bave been iested
for antibacterial and anvifungal acvivities.

95



