Tap chi Hoa hoc, T. 45 (2), Tr. 156 - 1061, 2007

TONG HOP, PHAN TiCH CAU TRUC VA TiNH CHAT PHO
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SUMMARY

Ten aryloxyvacervthydrazones of carvone Tave beenn syaihesized. Their strucnires have been
confirmed by IR, '"H-NMR, “C-NMR, DEPL and mass spectra. The specival daia has been

imestigaicd.

- MO DAU

Carvon hay mentha-1,8-dien-6-on la thanh
phan cia nhiéu loai tinh dau, dac biét ¢6 nhiéu
(chidm 23 = 609% ) trong tinh ddu hat thia ta [1].
Carvon cing ¢o thé duge 1ong hop (i limoucen
[2]. mot hidrocacbon ¢d nhicu trong linh dau
cay ¢6 mit. Carvon ¢§ wong thinh phin cis
nhiéu logi huong li¢u. Cac cong trinh nghién
cttu con cho thdy dan xuat cla carvon ¢6 hoat
tinh sinh hoc riat dang chi v nhe: hoat linh
chong co giat {3], hoat tinh e ché sy ndy mam
va phal trién cta thuc vat [4]. Trong thong bdo
trudc day [S), mot sO trong chiing toi da néu lén
k& qua 1ong hop va phan tich pho clia mot vii
aroylhidrazon cua carvon. Tuy nhién, phan dng
ngung  tu glita cdc  aryloxiaxetohidrazit  va
carvon <¢lng  nhuy tnh chat  cua  cdc
aryloxiaxetylhidrazon tuong tng thi chua thay
c6 cong trinh nao dé cap deén.

11 - THUC NGHIEM

Céc axit aryloxiaxetic duge diéu ché tr cac
phenol wong Gng v axit monocloraxetic. Este
ltéa cic axit bing etanol sau do cho esle via
diu ché duvc tac dung véi hidrazin hidrat 504
ching toi thu duge cic aryloxiaxctohidrazit
wong  ung. Sau khi o tinh ché,  ic
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aryloxiaxetoludrazit ¢¢ nluét d¢ nong chay phi
hop véi cac s6 lieu da duoc cong bd rong cic
tan ligu tra cuu.

Hoda twn 1,0 mmol arvloxiaxetohidrazit
(ATOCLLCONHNIL) wong mot luong ¢lano}
vira du, Thém dan g glol axit axetic bang vao
dung dich via thu duge cho dén khi phl cua
dung dich dat 5,0 + 3.3 réi Uép tuc cho vao ds
1,0 mmol carvon (C11,,=0). Pun hoy luu hén
hop phan {ng trong 14 gid. Sau khi dé ngudi,
loc 1y két taa va tinh ch& bang cach két tinh lai
trong etanol dén nhiét do ndng chay on dinh.
Dang chung cla phian (ng tao thanh cdc
hidrazon i carvon duoc biéu dién nhu sau:
CoH, =0 + HNNHCOCILOAT >

C, H =NNHCOCH,0Ar + H,0
Arla CH(D, 2-CH-C 0D, 3-CH-C HL AT,
4-CH -C 111V, 4-CI-C H, V), 4-Br-C iV
2-150-C,H,-5-CH -C VI, 2-180-C H-4-1-5.
CHL-C LV, 1-C B (11X, 2-C ) HoA XD,

11 - K51 QUA VA THAO LUAN
Mot s6 dif kieén vé didu ché va uvnh chdl cua
cac aryloxiaxetylhidrazon duoe dan ra & bang 1.

So voi  ph¢  héng ngoal ctia  cac
arvloxiaxetohidrazit tuong (mg, pho hong ngoai



cia cac aryloxiaxetylhidrazon déu ¢o mot s
diém khac biét néi bat: & vong 3320 cm’' khong
cOn thay xudl hién pic dac trung cho nhdm NIL;
ddm pic hap thy 0 khoang 2839 + 2974 ¢’ dac
wremyg cho dao ddng hoéa wi cha cde hign két C-H
no ¢o cubng do manh 1én rd rét. Bén canh cdc
cuc dai v, (1688 = 1708 ¢cm™) VA Ve Yo o
(0 gan 1600 ¢cm''y con xudt hién them cuc dai
hédp thu ¢ gan 1640 cm’ dac trung cho dao dong
héa tn cua lien két doi C=C trong khung
mentadien. D6 14 nhimg dau hiéu noi bat cho

thdy ring phan ing ngung tu da xay ra.

Tréen pho 'H-NMR vi "C-NMR cla cic
hidrazon khao sdt, moi nhém proton khéng tuong
duong hay méi nguyén wr cacbon khong tuong
ducng déu cho hai tin hiéu. C6 18 trong truong
hop ndy, cdc bo tin hiéu nhan duge dng vol hal
dong phan cdu dang & lién két don -C(=0)-N1-
hidrazit va cing lién quan 161 cdc ciu dang khic
nhau cua khung menthadien, tuong tu nhu da
thdy tren pho NMR cia cdc aryloxiaxelyl-
hidrazon-dan xuél coa perilandehit [6].

Beng 1: S8 liéu vé tong hop va pho IR cla mot s6 carvon aryloxiaxetylhidrazon

o | Hiew Ph IR, v.em”’ ]
Hop Ar ‘C sual, Ven v(C=C
.‘7 chit - B . e Vi (thom) Vo) Voo vO=N
1 Phenyl 1120 550 3177 | 3075 | 2916:2839 | 1697 | 1638:1599
U0 otolyl | 116 | 42 3179 | 3093 | 2916: 2866 | 1697 | 1636:1600 |
1 m-tolyl | 102 | 53 | 3192 | 3092 | 2918:2853 | 1708 | 1647:1606 |
IV [ ptolyl o162 43 | 3178 | 3088 | 2970;2856 | 1693 | 16391610
V| p-clorophenyl | 174 40 | 3186 | 3068 | 2974, 2887 | 1697 | 1639:1593
WYI“_____p-bromophc_n_yl_ 189 ~ ”98 3182 | 3050 2957; 2860 ) '__1688 1613:1380 |
VIL | Thimyl [ {13 | 32 3186 | 3090 | 2958;2891 | 1697 | 1643;1609 |
VL | 4-todothimyl | 114 00 | 3198 | 3087 | 2947:2864 | 1697 : 1639;1596 |
B IX | wnaphtyl ] 139 ) 66 | 3179 ;3049 | 29182833 | 1697 | 1639:1575
__ X | P-naphty! 153 62 3190 | 3059 | 2960:2847 | 1697 | 1628;1601
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Chiing (&1 da tién hanh quy két tin hiéu céng
huong cila cdc proton va cdc nguyén 1t cacbon
trong phan i dya theo cdc gid iri chuan, c6 xél
dén anh hudng cua cau triic electron, dong thoi
két hop v6i viée khio sat cic pho HMQC va
HMBC. V& tat ca cac hop chat khdo sat, tin
hiéu cla cacbon cacbonyl luon xuit hién &
truding yéu nhat tren phé ""C-NMR, con tin hi¢u
cua H'" ludn xual hién ¢ truong yéu nhdt trén
phé 'H-NMR. Ngoai ra, tin hidu cta I¥ véi

cuong do tich phan bang 1 ¢ ving trudng trung
binh ciing ia tin hiéu dé thdy wrén pho 'H-NMR.
Do C* ¢6 diém giao voi H'', H® va H’ wén pho
HMBC nén cling xac dinh duge cdc tin hiéu coa
C°, H'. Sau dé dua vao pho HMQC, ta xic dinh
cdc tin hiéu cua C*, C° Tin hicu cia C*' va C', 1Y
va H' ciing duoc xic dinh trén phé [IMBC nho
1ao diém giao véi tin hiéu cta 11, C. Tin hicu
¢on lai & ving trudng manh trén pho 'H-NMR
voi cuong do tich phan bang 3 la cia H"

Being 2: 'Tin hieu cong hudng '"H-NMR va ""C-NMR (&, ppm) cua doan mach ho

110 11 12 13 1423
C1oH14=N-NR-C(=0}-CH;-OAr

‘Hopchat | Ar H" " O _ ct )
l Phenyl 921;9,31 4,70, 5,08 163.81; 170,83 65,62, 67,38
I 2-tolyl 8,04,9.47 | 480,508 | 163,74:170,60 | 66,07, 67.13
N 4-clorophenyl 9,20; 9,37 4,65. 5.06 163,34, 170,39 65.90; 67,74
Vi 4-bromophenyl 9.,03; 9.18 4,65: 5,05 163,20, 170,04 635,90; 67,64
Vil Thimyi 8,59; 9,43 4,66; 3,08 163,78; 170,97 65,62; 67,39
VIII 4-iodothimyl 8,91, 9,34 4,64; 4,85 163,45; 170,16 66,14; 67,31
X 2-naphty] 9,33 4,72, 5,21 163,69; 170,41 65,70; 67,48

Tin hiéu cOng hudng cua cic proton va cic
nguyén W cachon trong vong benzen cé thé xac
dinh duge qua céc gid tri chudn, Tuy nhién, viec
quy két cdc tin méu cong hudng ¢ ving thom
trén pho '"H-NMR va "C-NMR ctia cdc dan guél
cui naphtol thi phdc tap hon nhiéu. BE ¢6 thé
quy két duge chinh xdc, chidng 161 phai st dung
dén cac pho HMQC va HMBC. Chang han véi
hop chit X, tin higu cia C" duge xdc dinb nho
tao diém giao véi tin hiéu ciia H" rén pho
HMBC. Trén cac pho "C-NMR, C"' luon cho tin
hiéu ¢ ving rudng yéu nhat so vdi cic nguyén
tr cacbon con lai trong vong thom. Biéu nay
hoan toan phi hop vai cdu 1ao phan wr cua cac
hidrazon: C" Lién k&l true GEp v6i nguyén i oxi
¢6 do am dién Ion. Cing wén pho HMBC, C*
con tao diém giao voi cdc tin hi¢u coa 117, H'va
H. D¢ v rang 7' ¢6 diém ghao véi H” ma
khong ¢ diém giao vai 11" H”' cling tao diém
giao véi C"" mi khong ¢6 diem giao véi C'°
Hon nira, ¢de vi i 15 va 21 déu la vi uf erthe
50 vOl nhom the ankoxi ¢ vi trf 14; nhung vi ui
21 1a vi tri o rén vong naphtalen nén s& ¢4 mat
do electron cao hon 6 vi ui 15, Diéu d6 ¢6 nghia
l2 tin hicu cia C*', H”' phai xudl hién & trudng
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manh hon so véi cac tin hiéu wong Gog cha C7
H™ Tit d6 ¢6 thé thay uen phd PC-NMR, tin
hicu 107.24 = 107.86 ppm la coa C*'; tin hidu
187,75 + 118,82 ppm la ¢lia C" con n hicu 6
129,52 = 130,16 ppm 1a caa C' "11¢p theo, st
dung pho HMQC, ta dé dang xdc dinh duoc cic
tin hiey coa H™', 11" va H' Trén pho HMBC,
ngoai didm giao voi H' thi C*' con wo diém
giao v&i H™ nén sau khi biél duge C*' ta ciing
xdc dinh duoc tin hicu ctiia 142 va tir d6 xdc dinh
duge tin hiéu cta C* nhd phd HMQC. Tuong
ta ciing xdc dinh duge tin hiéu caa HY va ¢,
C*” va C* déu la nhitng nguyén tii cacbon bic
IV va déu tao tin hiéu giao v6i H' trén pho
HMBC; tuy nhién C** con 1ao tin hicu giao vdi
H", con C* thi khong. T d6, tin hi¢u 134,26 +
134,40 ppn phai la cua C¥, ¢on tin hiéu 129,32
+ 129,65 ppm 1a cta C*', Viéc nhan biét cdc tin
hicu cta C?, C** lai gidp ta xdc dinh duge tin
hiéu cua 11" vi H" thong qua phdé HMBC vi C*
¢6 tin hiéu giao vér 1Y con C* ¢4 tin hiéu giao
vai H'™. Cac tin hiéu con lai ta 1™ va H" duoce
kdc dinh qua ph6é HMQC nhé tin hi¢u giao
tong dng véi C™ va C7.

Cac tin hi¢u cong huomg 'H-NMR va "'C-



NMR cua mot s§ aryloxiaxetylhidrazon duogc

Bdng 3:'l'in hiéu cong hudéng 'H-NMR va *C-NMR

cla khung mentadien (8, ppm)

dan ra & cic bang 2 va 3.

QOAF

Hop chat H H® H* i’ Ty H"
I 6,18 2.15 2,39 235 1,89 | 477485 1,70
6,22 2,75 2,48 2,65 1,99 1,76

I 6,15 2,14 2,42 2,33 1,86 4,67 1,67
6,22 2,73 2,45 2,69 1,99 4,76 1,75

N 6,17 2.12 2,37 2,30 1,86 4,76 1,67
6,18 2,74 2,42 2,71 1,97 4,84 1,75

Vi 6,18 2,11 2,41 227 1,86 4,75 1,59
6,19 2,70 2,44 2,67 1,97 4,84 1,75

vl 6,16 2,17 2,47 2,42 1,87 478 1,61
6,22 2,70 2,51 2,66 2,01 4,85 1,77

VILl 6,17 2,17 2,02 2,47 1,86 4,76 1,66
6,23 2,30 2,15 2,66 1,99 4,85 1,75

X 6.16 212 2,28 2,60 1,90 4,72 1,68

L 6,20 2,14 2,43 2,75 1,99 4,81 1,72

(ELC;!: C | C2 C} (:4 CS C() CT CH C‘) C o
1| 13250 113379 | 2874 14048 | o1\ T ISL32 1767 [ 4710 | 11037 [ 20,64
B 133,09 | 134,76 | 28,99 | 40,52 | > | 15847 | 17.92 " 1110,52 | 20,75
| 132,52 | 133,69 | 28,47 | 40,53 | 30,07 | 150,59 | 17,63 | 147,07 | 110,43 | 20.58
133,16 | 134,72 | 29,08 | 40,58 | 30,14 | 156,73 | 17,92 | 147,12 | 11051 | 20.68

v | 13240 113407 | 2872 | 4049 | 30,11 | 151,50 | 17,65 | 147,07 | 110.43 | 20.62
| 13306 | 134,95 | 29,06 | 40,57 | 30,15 | 157.12 | 17,90 | 147.11 | 110.58 | 20.72
VI | 132,36 113409 | 28,56 | 40,49 | 30.07 | 15119 17,63 ||, o] 110.53 | 20,63
132,85 | 134,97 | 29,05 | 40,56 | 30,14 | 157.56 | 17.91 110,59 | 20,70

VI | 132,50 | 134,55 | 28,61 | 4047 | 29,70 | 150,82 | 17.66 | 147,06 | 110.42 | 20.32
133,27 | 134,73 | 29,00 | 40.88 | 30.10 | 158,45 | 17,93 | 147.09 | 11077 | 20.73
Vi | 13242 | 13388 1 3007 | 4051 [, 155,56 | 17,63 | 146,98 1 110,57 | 20.34
133,09 | 134,84 | 30,10 | 40.86 | 7" | 156,06 | 17,91 | 147,08 { 110.80 | 20.68

X | 13244113391 3007 |, o | 28,61 [I51,14 | 17,68 | 147,05 | 110,46 | 20.58
133,08 | 134,81 | 30,11 "7 129,00 {15639 | 17,92 | 147,09 | 110,50 | 20,69

Khi tao thanh hidrazon tr carvon, lién két
C*=0 duoc thay bing litn két C*=N. Nito ¢6 do
am dicn nho so véi oxi va su lién hop giira
HC*=C'-C*=N da lam cho mét do eleciron xung
quanh cac hat nhan nguyén tir C, H nay cao hon
s0 vOi mit do electron xung quanh cdc nguyén
twr C, H rong heé lien hogp HC?=C'-C*=0. Vi thé
trén pho NMR, tin hiéu cua C°, C', C?, H rong
cdc phan 10 hidrazon déu xudt hién & khu vuc
truong manh hon so v6i tin hi¢u cong hudmg clia

cac hat nhan nguyén tr & cing vi trf trong khung
menthadien cla carvon [7]. Su tang mat do
electron xung quanh cdc nguyén tr nay ciing
kéo theo su ting mat do electron xung quanh
cdc nguyen i trén cdc vi tri 3, 4 va 5 nhung c6
I¢ dd lam gidm mat do electron xung quanh céic
hat nhan O vi tri s6 7. Vi thé, cdc tin hieu C', H?,
C', H*, C’, H' déu chuyén dich vé phia Lrudmg
manh, trong khi d6 tin hiéu cia C’ va H lai xust
hién & viing tudng y&u hon so véi tin hiéu cia

159



cac hat nhan ¢ vi i tuong w trong khung

mentadien cua carvon.

Bang 4: 'I'in hiéu cong huong 'H- ‘\iMR va V'C-NMR (8, ppm) cia \ong thom Ar

19 1818 ?2 Ji,w
1 r(/ \\\>_14___ ”(' W 1.{,(?1’ Naa 19/\\| (
./ " —:{{5 1\_15\ 1(3&\\_/ g hs
16 15 16 \ \ Chb 17 X) 16
(h an ?%Hg (VI (%1H?:’) {

| Hopchat ' O™ T S -

| 6.96 7.28 6,96 7,28 6,96 ]

| 6,98 7,37 7,06 7,37 6,98 B - )

no 7.1 6.87 7.18 6,74 2.31 !

) | 7,18 697 1 726 | 6,83 2,32 - -

v 6.85 7,20 ) 7,20 6,85 ]
689 L 736 1 136 6,89 B — —
Vi 682 | 736 ] 7.36 6,82 o

R N 1t S T4 | 684 U R S

| vi 7100y | 6,76(d) 6.59 | 3.22(m) | 123 229

L TYA L 683() | ] 665 | 344 127 234

- om 7.56 ] 6.64 3.17 120 | 234

L 159 T L6722 330 123 | 239

N 747 7.75 7.78 7.32 7.39 7,70 7,12 ]

_ 1728 77 7.81 743 L 149 104 720 ] o
“013 ol | o~ “ cle i c o o ; o C I
chat S I S S B SN

| 15631 | 114,65 | 12038 | 12119 | 12938 | 114.65 ] ] ]
136,96 | 114,74 | 12994 | 122,46 & 12994 | {1474 I SO
15498 | 12594 ¢ 13088 | 121,04 | 12725 [ 11121 | 1632 o
0115673 | 126,63 | 131,18 | 122,08 | 12746 | 11153 | 1641 ) '
| N 15558 ¢ 11600 | 12929 | 126,14 | 12929 ; 116.00 ] ]
|7 115664 | 116,07 | 129,88 | 127.58 | 129.88 | 11607 B ]
|y | 13560} 116,46 113226 | 113,53 | 13226 | 11646 ] ) ]
156,42 | 116,59 | 132,36 | 114,02 | 132,36 | 116,59 |
vl | 19384 13250 112596 | 12122 136,10 | 112,46 | 2645 | 22.76 | 20.73
155,75 | 132,56 | 12622 | 12288 | [37.08 | 114,75 | 27,06 | 22.95 | 2133
vir | 15073 ] 13640 113606 | 9108 | 139,12 [ 11326 |, o | 2045 § 2258

15422 | 13749 | 136,64 | 92.16 | 14024 | 11365 2698 | 2276

o IATT 75 12951 | 129,64 1 12380 1 126,31 | 126,87 | 10724 | 13426

N | 156,20 | 118,82 | 130,16 | 127,70 | 124,58 | 127,09 | 126,92 | 107,86 ; 134,40 |

Ghi chi: Trong hop chat X, ¢

Cau wric cua cac hidrazon cing duge nghién
clfu va xdc nhan thong qua phdé MS cua ching.
Trén pho MS cua hiau hél cic hop chél duoc
khao sdt déu thdy xuat hién pic ion phan L vii
cuong do manh, tham chi 1a pic co ban nhu cua
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co do Chuycu dich héa hoe & = 12932 v 129.65 ppi.

hop chat I $i¢u nay chimg to cac phan w
hidrazon déu ¢6 ¢y tric twong déi bén viing.
Trén 1t ca cdc pho do déu thdy xual hién cic
pic co miz = 205 (206), 191, 163, 148 (149).
Qua d6 ¢6 thé thdy rang trong qud trinh phéan



manh da ¢6 su phan cit cdc lien két ArQ-CH,-,
ArOCH,-C(=0)-,  ArOCH,C(=0)-NLi-, va
ArOCH,C(=0)NH-N= dé 1a0 thanh cdc ien
manh C,H,.C=NNIH(O=)CCH," (A, m/z 205),
CH,,C=NNHC=0" (B, miz 191),
CH,C=N"=NH (C, m/z 163) va [CH,.C=N]
(DD, m/z 148). Su phan cét lien két Ar-O- dé tao
thanh ion manh Ar' (E) v6i cudng do twong doi
manh cling duoc thay trén cdc pho dé. Ngoai ra,
trén cdc pho con thay xudl hién c¢dc jon manh
(M"-15) va (M"-41) v&i cudmg do yéu. Ching oi
cho rang cdc manh ndly xuat hién 13 do s tich
cac géc CHy va C.H, ra khéi vong xiclohexen

cua khung menthadien. Mot s6 pic tiéu biéu trén
pho d6 duge din ra & bang 3.

IV - KET LUAN

Da tong hop duge 10 aryloxiaxetylhidrazon
cua carvon; tal ca déu chua thdy trong cic tai
lice  tham khao. Ciu tao coa cdc
aryloxiaxetylhidrazon dé da duoc xdc nhan bing
cdc phuong phap pho IR, 1D NMR, 2D NMR va
MS. Ba quy k€ 1at ¢d cac tin hiéu cong huong
'H-NMR, "C-NMR va phan tich cic huéng
phan manh chi y€u wén pho MS.

Being 5: Mot vai s6 lieu (m/z va 1%) vé pho MS clia cic hidrazon

Ar .
lon Phenyl | Tolyl 4'?}?3“?‘ Thimyi fl']’i‘;fol' 2-naphtyl
manh (1%) ™| | phew Y

. 376 (4.5) ,

M 298 (100) |312(55,3) | 300 570 [354(33.9)  |480(64.0) | 348 (49.1)
(M'-15) 283 (6,0) _[297(1.8) | - [339(i2)  |465(1.3) 333112
(M'-41) 257 (28,8) |271 (11.3) ;:;8;; 313(03)  [439(0.8)  [307(1.8)

i A 205 (44.4) [205 (100) 205 (11,1) | 206 (66,8)  |206(100; 1205 (100)

B 191 (55.6) 1191 (32,2 |191 (12.8) [191(383) |191 (76,5) |191 241y

C 163 (14.1) 1163(7.3) 1163 (6,6)  [163(232) 163 (27.3) |163(2.6) |
b T148(416) [148(25.1) [148 (12,5) [149(100) | 148 (36.6) | 149 (12.8)

, . 35(51,3) |, - |

: ) C C 9 :
LT PO s gay (1B P00 (127080 |
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