25 2 Vol 25 No 2

2004 5 Journal of ChineseM ass Spectrometry Society M ay 2004
1 ) ) 1 1
( , 100050)
: HRM 9), (HRM S data),
(EA), C- (COM ,DEPT) (*CNM R (COM ,DEPT) data)
HRM S M (r+ db),
, : HRM S M (r+ db) EA
, : BCNM R
CH3(CH2)sCOR , )
CasHseNO 13RR1R2, R R: R2
: ; ; (HRM S); (HRM S data); (EA);
Be- (coM ,DEPT) (*C- NM R (COM ,DEPT));
:0657.63,0576. 1 A : 1004-2997 (2004) 02-121-06

Five CalculatingM ethods for theM olecular Formula of Campounds
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Abstract: Five methods of the molecular formula of calculated compounds consist of high
reolution mass pectrometer (HRM S), high resolution mass pectrometer data(HRM S da-
ta), elenent analysis(EA ), *C nuclear magnetic resonace (COM , DEPT) data(*CNM R
data (COM ,DEPT)) and three fact smularity. (1) The molecular fomula of compound
w as supposed on the basisof precisemolecularweight (M ) and cyclesplus double bonds (r
+ db) measured b HRM' S (2) The calculation method is siminary w ith the previous, but
the hydrogen atom amounts in molecular formula have been estimated to go by decimal of
precise molecular w eight at first (3) Themolecular formula of compound w as detem ined
acoording to the precisemolecular w eight and cyclesplus double and the elenental percent-
age content by HRM S and EA. (4) It was calculated to go by amountsof the various func-
tional groups acquired by “CNM R.  (5) On the basisof comparison betw een the character-
istic ionmass gpectra and the common molecular formulaCHs(CH2) nCOR, the detected mo-
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lecular fomulaw as centified, for exanple, L eucomycins, M ide canycins and Shenjmycins
have the common molecular fomula CssHseNO 13RR1R2, their differences are only the differ-
ent R, R:and Rz

Key words mass ectrometry; calculation of molecular fomula; HRM S, HR-M S data]
“C-NM R (COM DEPT)data; three fact smilarity

, (HRSM S)
982 595 6 Da, CsiHss
(o N2, (r+ db) 10, ( 1)
i .
s pya ﬁ“
1 (HRM 9 ”W R Sl
a(31-HomorifanycinW )™ (' 1a) ‘;Ho::;iw - Nimodipine
(HRFABM S)
[M+H] 670 322 1Da,
669 314 9Da, CzsH4NO 11,
(r+ db) 14 b N i-
modipine)® HR-EM S 1 abc
418 172 1Da, CauH 2N 07, (r+ db) Fig 1 Geametr ic structure of canpound a, b and ¢
10 c (Shengjimycin A 1) "
1 a,b,c HRMS
Tablel HRM Sdate of canpound a,b and ¢
Ha
Compound M easurament method  Precise value of molecular mass M olecular fomula (r+ do)
a HR-M S Found 669 3 149 C3eH4aNO 11 14
Calculated 669 3 146 CaHaNO 11 14
b HR-M S Found 418 1721 CaH 2N 207 10
Calculated 418 1738 CoH2N 207 10
c HR-M S Found 982 5 956 CsHaN 2016 10
Calculated 982 5 992 CsiHedN 20 16 10
2 (HRM S data)
,HRM S , HR-
M , (r+ db) M S data HR-
CHON M S , ; )
M S )
\ a(31-Homorifamycin W)
, (HR-FABM S) M +
, HT 670 322 7Da", M
, , 669 314 9Da, Q 314 9Da,
, H 36

, 81, Q1 Q2 12
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, a2 Q3 24 2 a [M-36H]
, Q3 Q4 36 ’ Table 2 Integer, renainder, decimal of [M -36H ]
A [M-36H] 633 033 2, 669.3149 12 I‘% BH 52
52, 9, Q 033 2+ Q 006( _362817 (36H) 60 = RH9
2) CasH aNOw, (r+ 633.0332 2 /N 0.03320.006
db) 14 ( 3) ?
3 a
Table 3 Calculation of molecular formula of canpound a
Decimal H N O C M olecular fomula (r+ db)
02 734 7 1 6 9 CaHaNOs 23
02 868 3 5 2 8 CauHsN 92 28
03 270 3 3 0 3 CagH 3N 3 32
03 321 1 1 11 16 CaeHaNO 1 14
03 455 7 5 7 15 CaHaN 07 19
, [M-100] 822 6466Da, Q 646 6,
o) H 72 M -100-
(HR-EM S) 72H ] 750 085 0D a, 62, 6,
396 2912 Da, C2H 2007 HRM S Q 085 0+ Q 006 ( 4)
data , Q 291 2 CsiHsdN 016, (r+ db)  10( 5)
30 H,
4 Shengjimycin Al
o) 11 [M- 100- 72H]
N 6 ON Table 4 Integer, remainder, decimal of
' ’ [M -100 | 982.55\:6 100-72H] ofﬁjhengj mycin Al
[M-6&N ] , ;;;.ng (100) 12 [750 % 62
8 72
822.6466 E
ShengjinycinA1 HR-SM S 72.5616 (72H) 24 /¥(0.085010.006
750.0850 6
M+ H] 983 603 4 Da, M
982 595 6Da O )
5 Shengjimycin Al
Table 5 Calculation of molecula formula of shengjmycin Al
Decimal H N O -C M olecular formula (r+ db)
07 931 0 2 1 4 CssHeN 2011 19
08 117 14 4 8 16 CaeHsdN O 18 6
08 519 14 2 6 11 CsiHaN 2016 10
09 055 10 4 0 5 CsHeN O 10 19
09 106 18 2 11 18 CaHoN 2021 1




CH 3 (CH2)nCOR:
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3 4 “C-NM R(COM DEPT) [%.3.4]
M “CNMR COoM ( )
] “c DEPT
b (N imodipine) ( 1b) EMS N EPT CHs CH:
418Da C% CH : (r+ db)
60 68,H% 6 30,N% 6 75 c(Shengjimycin A 1)*7,
CaHN07( 6)!° (SMS) M+ H)"
083, 982Da  “C-NMR (COM
6 b DEPT) CH:9 ,NCHs:4
Table 6 Calculation of molecular ,OCHs1 ,CH29 ,CH=4 ,CH 19 |,
formula of compound b Cl ,c=04 ,(r+db)>7( 5
C C%M /12 0= (Q 6 068x 418) /12 0= 21 1 21 CsiHeN O1s, (r+ db)  10(  7)
H H%M /1 01= (Q 0630x 4.18) /1 01= 26 1 26 b (N imodipine) EM S
N NO%M /14 0= (Q 0675x 418)/14 0=2 0 2 418Da “CNM R (COM DEPT)
o) 0%M /16 0= (Q 2627x 418)/16 0=6 9 7 CHs4 ,0OCHsl1 ,CH:2 ,
CaH2dN 207 CH 6 s C=6 ,C=0 2 y
418 CaHN 07, (r+ db) 10( 8) (6]
7 Shengjimycin Al
Table 7 Calculation of molecular formula of Shengjimycin A1
MS 982
BCNM R 775 CsiHsds (r+ db)> 7
D ifference 207
H N o MF (r+ db)
3 2 11 207 CsiHsN 2016 10
19 2 10 207 CsiH 10N 2015 2
7 4 9 207 CsiHooN 14 9
8 Nimodipine
Table 8 Calculation of molecular formula of Nmodipine
MS 418
BCNM R 325 C2iH2903 (r+ db)> 8
D ifference 93
H N (0] M olecular formula (r+ db)
13 0 5 93 C2iH3Os 3
29 0 4 93 CzHs07 -5
1 2 4 93 C2iH2N 207 10
17 2 3 93 C2iH4N 206 2
5 ,R: OH,OCH3,0C2Hs5, CH3, CoHs,NH2
,  m/z (43+ R1),m/z (43+ 13+ R1),m/z
( ) (56+ 56+ R1) m/z (56+ 56+ 56+ R1)
(r+ db) 13, 56 (

9) [2]
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9 CHs(CH2)nCOR: Da, m/z 60, 73, 129, 185, 241
CH3 (CH2) 4COOH
Table 9 Fragmentation, characteristic fragnent 2- ( ) (2-undecanone)
ion of CH3(CH2)nCOR: [11], EMS 170Da,
Ri  OH OCHs OC:2Hs CHs CaHs NH2 m/z 58, 71, 127 , CHs
m/z 6 74 8 58 59 (CH2) sCOCH 3 () (Dode-
rowoomoon 7 cnanidd EMS 199D
185 199 m/z 59, 72,128
CHs (CH2 )1 CONH'*
(L eucomycins), (M idecanycins)
RT-A 22 EMS Shengjimycins ,
256 Da, m /2 60, ' ' R.Rs,
73, 129, 185 CHs(CH2)w Rz FABMS SMS
COOH M+ H) :
EB‘823[10], EMS 396 CasHsdNO13RR:R2  (r+ db) ( 10)
10 L eucanycinsM idecamycins Shenjimycins
Table 10 M olecular formula of L eucanycins M idecamycinsand Shenjimycins
MDa
m /Z
Compound R R1 R2 M olefcular Fragnent ion CaHsNO13RR1R2  r+ db
w eight
L eucomycinsA 1 H H COCH:2CH (CH3)2 785 174, 229 CaoHeMNO 14 8
A3 H COCH3 COCH 2CH (CH3) 2 827 174, 229 Ca2HeNO 15 9
A4 H COCH3 COCH2CH2CH3 813 174, 215 CaHeMNO 15 9
A5 H H COCH2CH2CH3 771 174, 215 C3HesNO 14 8
A6 H COCH3 COCH2CH3 799 174, 201(202) CaoHesNO 15 9
A7 H H COCH2CH3 757 174, 201(202) CasHedNO 14 8
A8 H H COCH3 785 174,187 CaHeNO 15 9
A9 H H COCH3 743 174,187 CaHeiNO 14 8
U H COCH3 H 743 174, 145 CaHeiNO 14 8
\% H H H 701 174, 145 C3sHsdNO 13 7
M idecamycinsA 1 H COCH2CH3 COCH2CH3 813 174, 201 CaiHeMNO 15 9
A2 H COCH2CH3 COCH2CH2CH3 827 174, 215 Ca2HeNO 15 9
ShengjimycinsA1 CsHiNO COCzHs COCH:CH (CH3)2 982 142, 174, 229 CsiHgedN 2016 10
A 2x CsH1NO COC:zHs COCH2CH2CH3 968 142, 174, 215 CsoH sdN 20 16 10
A28 CgH1NO COC:zHs COCH (CH3)2 968 142, 174, 215 CsoH eaN 20 16 10
B1 CgH1NO COCH3 COCH2CH (CH3) 2 968 142, 174, 229 CsoH 8N 20 16 10
B 2x CgH1NO COCH3 COCH2CH2CH3 954 142,174, 215 CagHeN 016 10
B2f CgH1NO COCH3 COCH (CH3) 2 954 142,174, 215 CagHeN 016 10
B3 CsH1eNO COC2Hs COCH2CH3 954 142,174, 201 CagHsN 2016 10
C1l CgH1eNO COC:zHs COCH3 940 142,174, 187 CagHgN 20 16 10
Cc2 CsH1NO COCH3 COCH2CH3 940 142, 174, 201 CagH N 20 16 10
D CsH1NO COCH3 COCH3 926 142, 174, 187 CarH7N 016 10
E CgH1NO H COCH2CH (CH3) 2 926 142, 174, 229 CagHeN 20 15 9
Ao H COC:zHs COCH2CH (CH3) 2 841 174, 229 Ca3H7NO 15 9
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(L eucomycins) As  FABM S 465
IM+H] 814, [4] : : “BCNM R (COM
813Da, m/z 174, 215, DEPT) (31
CuHeNO1s, (r+ db) 9™ , 2000, 17(3): 249
Shenjimycin [5] W angNanjin, HanBaoling, YamashitaNoriyuki,
12 ShenjimycinA 1 et al 31-Homorifanycin W, aNovel M eleBol ile
SM S ,[M +HT 083 982 From AmycoolatopsisM editerranei[J]. JA ntibiot-
' ic, 1994, 47(5): 726
Da, m/z 142,174 229, Al © .
, , g i-
SM S CaftoN O, (r+1adcb:\lM1:,(CoHMR_ modipine [J] , 2001, 22
DEPT) (34.7] (s

Shenjimycin A 2« Shenjimycin A 2™

“CNMR (COM DEPT)
C, ,
C,
(griseofulvin)

A2x 4"
A2B 4-

[16]

6- - (6-0-dimethyl glyoxime,
60DMG) EMS 352Da,
338 Da, m/z
M -15),m/z M -31), m/z M -42),m/z M -
68), m/z M-98),m/z M~-137) m/z M-

138), m/z 69,m/z 138 'HNM R
, 53 66,3 97, 4 07 ppm 3
, 3 OCH:s , 53 69,

3 88 ppm 2 , 2 OCH:s

(IR) 3565an *
, 6
C17H 170 6Cl,
CiH 150 6Cl

CHs (CH2)nCOR1, L eu-
comycins, M idecanycins  Shenjimycins
(r+ db)
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