Vol. 28 ,No. 6,pp1420-1425

2 028 8 ' 66 Foectroscopy and Sectral Analyss June, 2008
1 1 2 3 3 1 1
1 , 100871
2 100029
3 , 100091
'H NMR, ®C NMR, DEPT, HSQC, HMBC , (ofloxacin,
OR.) - (methyl-ofloxacin, Me-OFL) , Me
OFL 'H BcC ,5H 102,
C—H O 6C 13C 7C 15C 12 04, 7. 46,
4 33,2 88 ppm, ) OFL 4N
1 0O657. 6 A : 1000-0593 (2008) 06-1420-06
Bruker AM 300 DRX 500 ;
( 99.8%) ; (DC 20 %) ;
1962 , ( , > 99 %)
, 12
) 8 30 mg MeOFL 20 mg NaOH 0.5 mL
el (OFL) : ( pD>14) 8 30 mg Me OFL 05
OFL , mL DCl ( pD<1),
, NMR 'H, BC, DEPT, COSY, HSQC, HMBC
[#6] OFL fFas] | Bruker AM 300 DRX 500
(4 OFL pH ©n=37,0c=6738)
. pH
OFL : [15] ( 1)
OFL , 4N 361lg (10 mmol) Q. 40g NaOH (10 mmol) ,
Me OFL , NMR 40 mL , 142¢g
OFL NMR , )
4N . F 48 Coo
L6 NaOH CH,l
G —
g
1 ! OFL Me-OFL
Fig 1 Synthesis of MeOFRL
11
1 2007-02-06 , 1 2007-05-12

(30371604 ,50673005)
, 1963 ,

*

e-mail : xiuxianggao @sha com



6 1421

, 10 h, , 14, ®C, DEPT
50 mL , 10 mL ( 1)
, , 176g , 47 % (1) sp® MeOFL 9 sp°
Ci9 H2s N3Os F, H ( C H CHs , CH
376 17, Me OFL CH, ) 14Cc,7Cs8C CHs 14c = 3C
7C,8C 4 N
2 510 91(d, 3H) 14H,042 77(s, 6H) 7' ,8 H
HSQC 8c17. 26 14C,8c5L. 70 7,8 C
21 MeORL 'H ®CGNMR d¢17. 26/5c51 70 1/2 DEPT
Me OFL 'H, BC, DEPT, COSY, ; MeOFL CH, 3C DEPT
HSQC, HMBC 2, . C dc54 44 , 3C HSQC dn4 03(m, 1H)
(sp®, sp?) H C ., HSQC, HMBC , 3H COSsY HMBC

Alkaline solution

N
% 1
&
CH,— N\) o
P [ o
i cH, °
; 5
8 B 4 76"
< & 14
9
A 5
2
15
2 6
3
[
0 11 1043
: L
p - i - ) N
.2
| s G
3 sv)
7, }
D )
8’ ¢ B 14
33
. 2
3 15 5 1 8
10 ]
s 8 i | R

150 100 50

12 4
N
O\/k
1 3  CHy
2
14

Fig 2 NMR spectra of MeORL in alkaline and acidic solutions
A: 'H NMR spectrum of Me-OFL in akaline solution ; B: *C NMR spectrum of Me-OFL in akaline solution; C: DEPT spectrum of Me-OFL
in akaline solution; D: *H NMR sectrum of Me-OFL in acidic solution; E: BCNMR spectrum of Me-OFL in acidic solution; F: DEPT spec

trum of MeOFL in acidic solution
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Table 1 Assignment of MeOFL ' H, ®C NM R spectrum in alkaline sol ution
Postion HSQC COSsY HMBC
Oy dc Jrc(H2)
2 3 88m, 2H 68 54
3 4. 03m, 1H 54. 44 3H-14H 3CG5, 14H
5 7. 81s, 1H 144. 66
6 116 49 6G5H
7 174. 78 30 7G5 ,8H
8 6 71d, 1H 103 40 23 3
9 155 02 243 6 9C8H
10 128 28 15 2 10C- 8H
11 140. 48 71 11C- 2H
12 124 33 12C- 5 ,8H
13 123 52 81
14 0. 91d, 3H 17. 26 14H-3H
15 171 92 15C- 5H
26 3 05s, 4H 44. 21
35 3 05s, 4H 62 14 3 5C-7 ,8H
7 8 2 77s, 6H 51 70
MeOFL 5 CH., =& 2C 2,3, 0c153 41,0.156 65 15CQc171 92)
5 6 C DEPT 0c44 21,0c62 14,06c68 54 CHa, 05 05 1, 5c153 41 5156 65 )
2 2 1, 5c68 54  Bc155 02 243 6 Hz, e ,
2C, HSQC 543 83,395(m, 2H) 2H, 0c153 41,6¢156 65 8H , 9C 10C F
dc44.21 8c62 14 543 05(s,8H) 3 5,2 .6 2 NS 147 58 Hz )
H ) O N , 2He TN 5c128 28(J =15 2
« ) ,2Ha () , On383 Hz) , 8H , 10C 11C
2Ha,043 95 2H ] 22C 6C , 3 13C F 3 , ke 4 20 Hz,
C 5C 2C 3cC ) AA’  0c140.480=71 Hz) 0c12352(J =81 Hz)
BB’ , , 11C o) ,
DEPT 3 CH:, , 11C, 13C , HMBC
, Oc44 21 8c62 14 2 6C 3, 0cl4048 2H :0c123 52 2H ,
5 C HMBC 7 8H 03c6214 , 5c124.33 8116 49 12C
dcd4 21 , 0c6214 3 ,5C,0c4421 6C . 4N 12C ,
2 6C dcl124 33 12C, 5116 49 6C HMBC
(2) sp? MeOFL 10 sp® 0c124 33 8H ,0c116. 49 8H ,
, CH Me OFL
5C 8C CH 6 8H , 2
9F , 046 71(d, 1H) 8H 22 MeORL 'H ®cC
dn7. 81(s, 1H) 5H HSQC 0103 45(J =23 3 Hz) Me OFL ,
8C,0c144 66 5C NMR , MeOFL 'H ®C
8 (6,7,9,10, 11, 12, 13, 15C) , 3 MeOFL 'H ®cC
DEPT HSQC 9C ,
, 13C , 19F lSc 3 , H ,
(JIre ) 5H, 102,
C,F (7] . 7 , Me
160 5c174 78 OFL , 5H
(J=30Hz) F ., HMBC , C—H O=cC , 5H
5H, 8H , 7C;0c171 92 F , :
, 5H ) 15C 9C F , Me OFL ,
, F , e 150 350 Hz ) 5H ,
F ) 5H

1



6 1423
Table 2 Assignment of MeORL *H, *C NM R spectrum in acidic solution
Position HSQC cosy HMBC
[ d¢ Jrc(H2)
2 4 17m, 2H 68 42
3 4.65m, 1H 58 27 3H-14H 3G5, 14H
5 8 83s, 1H 146. 58
6 104. 45 6C5H
7 170 45 51 7CG5,8H
8 7.40d, 1H 104 15 24. 3
9 156 92 249. 7 9C-8H
10 133 38 14 1 10CG-8H
11 140. 06 7.1 11C2H
12 126. 02 12C5,8H
13 116 06 121
14 1 08d, 3H 18 14 14H-3H 14H-3H
15 169. 04 15C5H
6 3 37m, 4H 44, 32
5 3 16m, 4H 62 26 3 5C7 8H
7.8 2 84s, 6H 52 10 7 8C3 5H
Table 3 Comparison of MeORL d 1 ¢, Jrc data between acidic and alkaline solution
Posdtion *AJrc/ Hz NS Ad ¢ Postion *AJrc/ Hz Ad y Ad ¢
2 - 029 Q12 11 0 0 42
3 - 062 - 383 12 -1 69
5 -102 -192 13 - 4.03 7. 46
6 12 04 14 -017 -0 88
7 -21 4 .33 15 2 88
8 -10 - 069 -0.75 2.8 -0 32 -011
9 -61 - 190 3.8 -011 -0 12
10 11 - 5 10 7.8 - 007 - 0.40
*A =Jrc constant or chemical shift in alkaline solution minus that in acidic solution
Bc , : ()OR
6C, 12 04, ; (2OR
Bc, 7. 46, 7C 15C (MeOFL)
433 288 , , OFL Me OFL
, 8 , , OFL Me
18] Me OFL 7 OFL 4'N C H
) ) , OFL , 4
, 6C,7C, BC T , B ,
C NMR Dd
Jrc , 9C I, H (22,3 5,6 ,7,8H),
Jec =243 6 Jee=2497,8C e OFL MeOFL OFL ,
, Jee=12 1 *Jec=81, 4N ,
NMR , 7C H , Me
OFRL OFL C
OFL , MeOFL 4'N MeOFL 4N C
, 4'N (7 .,8) OFR
(3 ,5) , 4N 35 ,7.,8C
23 OAR MeOR 'H ®BcC 666 7 32, 4 N
,OFL 4N , 2 6C 6 04 OFL ,
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Table 4 Comparison of & 4 O ¢ data between Me-OFL and OFL in acidic solution and OFL in alkaline

Position A TAS Ay Aoy AN A7 "Noc Position ATAS Ay NOy A DS APAtYS
2 Q21 020 -030 0 14 11 -033 0
3 0 51 0. 53 352 398 12 123 161
5 0. 90 0. 87 138 175 13 -7.25 -7.0
6 - 12 18 - 11 74 14 0. 06 0. 15 1 04 0. 90
7 -4 .93 - 456 15 - 347 -303
8 Q24 - 006 023 2.8 0. 57 0. 50 - 604 -239
9 113 141 3.8 1 03 0. 92 7. 32 -0 27
10 2 67 314 7.8 0.99 0. 67 6. 66 - 128
“A 1 =Chemical shift of Me-OFL in acidic solution minus that of OFL in akaline solution
*"A 1 = Chemical shift of OFL in acidic solution minus that of OFL in alkaline solution
2235 .6 .,7C , 2 39
, Me OFL OR 3
4N C
OR , NMR Me OFL 'H
4N () ; Bc , OFRL
MeOFL 4N Me OFL , 'H
MeOF. OR C H NMR , 5H ,
Me OFL , 4N , 102,
N 35,7 . 8C , ; Bc .
OR ; 2’ 6C 6C , 12 04,
4N ) , Bc 7. 46, 4 33
, 2 6C OR , 2 88, ,
4N ( , 4N OR , OR
C , , Me OFL 4'N
C , OFL , 4N C OR , H
OR , OFL , N
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Absgtract  Ofloxacin (( +)-9-fluoro-3- methyl-10- (4- methylpiperazin-1-yl)-7-oxo-2 ,3-dihydro-7H-pyrido[ 1,2 ,3-de]-1 ,4 benzox-
azine-6-carboxylic acid) is atotally synthetic fluoroquinolone antimicrobial agent with a broad spectrum of activity against Granmr
positive and Gramrnegative bacteria and atypical pathogens such as Mycoplasma, Chlamydia and L egionella. Even though it is
widely used for the treatment of gastrointestinal , pulmonary , urinary , and other infections, the comprehensve mechanism of ac-
tion at molecular level has not been known so far. It isvery important to understand the structural characteristicsof the drug and
the effects that are caused by the environments. With the purpose of deeply investigating the structure of Ofloxacin, an analog of
Ofloxacin, Methyl-Ofloxacin (Me-OFL) , was synthesized by methylation of 4’ N in piperazine ring from Ofloxacin with CHsl.
Then appropriate MeeOFL was disolved in DCI/ DO and NaOH/ DO to prepare corresponding acidic and akaline solutions.
Systematic NM R spectroscopic investigation on Me-OFL in both acidic and a kaline solution was conducted using quantitative * H
and ®C spectra, DEPT, HSQC together with HMBC techniques. The spectra were recorded with Bruker AM-300 spectrometer
and DRX500 spectrometer. Chemical shifts have been given in values referred to dioxane @ =3 7,0c =67. 8). Complete as-
signments on ' H and *C signalsof Me-OFL were obtained in different pH environments where the coupling constant between
C and ¥ F wasfound to be very helpful for the assignment of aromatic *C signals. A comprehensive comparison between the ' H ,
B C chemical shifts, together with the structural transformation in acidic and a kaline ol utions was made and discussed in details.
Due to the formation of hydrogen bond between COOH and C—=O , the COOH and aromatic ring are in the same plane. Asa
result , aweak O H —C hydrogen bond forms between C—=O from the carboxyl group and 5 H from aromatic ring. In alka
line solution, the deprivation of H* from COOH destroys not only the hydrogen bond between COOH and carbonyl group but al-
20 the weak hydrogen between the C—=O from COOH and 5H. As a result, the 5H exhibited remarkable shift toward high
field (1 02) . Meanwhile, the chemical shift of 6C, 13C, 7C, 15C a0 exhibited remarkable shift to low field at 12 04, 7. 46,
4 33, 2 88 resectively. Such variations were related to the changes of p electronsfrom carboxyl group caused by the transfor-
mation between the carboxyl group and the carboxylate group in different pH environments. Comparison of 84 ,8¢ data between
Me-OFL and OFL in acidic solution and OFL in akaline was made. In MeOFL acidic solution, the chemical shift of 3 C, 5 C,
7' C, 8 C a0 exhibited remarkable shift to low field at 6. 66-7. 32 respectively , the chemical shift of 2° C and 6’ C al so exhibited
remarkable shift to high field 6. 04. In OFL acidic olution, the chemical shiftof 22 C,3 C,5 C,6 C, 7 C, 8 Caw exhibited
remarkable shift to high field within 2 39, Comparison between the protonation and the methylation on the 4' N atom from the
piperazine ring was a0 made. The distribution of postive charge a so showed difference. When protonation occurred on the pi-
perazine ring, the positive charge was on the proton connected with 4' N. However , if methylation occurred, the positive charge
ison the 4'-N atom.
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