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Table 1 The numbers of generated structures for
saturated alcohols (> : greater than)

Mol. form.
Compounds TH-NMR :?d}?\?lgk
2, 2-Dimethyl-1-pentanol 19 2
2-Ethyl-1-hexanol 50 34
2, 2, 4-Trimethyl-1-pentanol 46 2
2, 6-Dimethyl-4-heptanol 38 12
5-Ethyl-2-heptanol . 118 37
3, 5, 5-Trimethyl-1-hexanol 134 4
6-Ethyl-3-octanol 288 >31
2-Propyl-1-heptanol 288 >30
1, 1, 2-Triethyl-1-butanol 51 >36
Undecanol 317 262
2-Butyl-1-octanol >1163 >22
6-Ethyl-3-decanol >555 >23
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Structures given for the IR, 'H-NMR
and 1BC-NMR (enclosed) of benzylalcohol
by CHEMICS
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Table 2 The correlation of messages and

“COMPONENT”s
Group Message “COMPONENT" numbert
TROPOLONE 112
METHYLENEPIOXY (CON-
NECTED WITH AROM. |11
RING)
CYCLOPROPENONE 115, 141
I FURAN 146
~ { KETENE 117, 143, 144, 175
ALLENE 142, 145
AROMATIC RING 114, 177~182
C=C DOUBLE BOND 110, 118, 143, 189
TRIPLE BOND 116, 176
CYCLIC STRUCTURE —
PHENOLIC OH 113
ALCOHOLIC OH 126, 127
ACETYL 35~40
- ACETOXYL 35
FORMATE 119~124
CARBOXYLIC ACID 128~133
FORMYL 134~140
ESTER OR LACTONE 147~152, 154~159
TERT-BUTYL 1~6
1SO-PROPYL 19~25
GEM.-DIMETHYL 7~12
METHOXYL 26~31
IIT \ ETHYL 41 ~46
R-O-O-R’ 29, 119, 125, 148
R-O-CH(R’)-O-R” 47, 48, 50, 64, 66, 74~77
R-0O-CH(O-R’)-O-R” 62, 63, 65, 68

R-O-CH;-O-R’ 89

Group : (I) multiple bond, (II) hydroxyl and carbonyl, (II)
alkyl and -O-; 1 Seec ref. 1), 2)

—CERE L.
Table 2 WBER & 2 v —% v P HBYD L ooxt
GBI R AR L. '
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“YES” oAz MIN #1352 LEoT, &
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CHEMICAL DATA INPUT

(Question Generator)
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SPECTRAL DATA ANALYSIS

( 189 kinds of “Components")

i

Multiple Bond Groups

<——->( Components (1) )

/

Hydroxy! &
TSS “c—>
Terminal Carbonyl Groups
Alkyl & ~-0—
Groups

IR Data

i

(——-)L Components () )

'H-NMR Data

<«——>(  Components (il) )

15C—~-NMR Data

Plausible Components
(Results)

Fig. 2 Mode of interactive programs in CHEMICS-UBE
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7 P AR X BBITTIE, BRI 26 oo vAHE—- % v
FARD 149 o BERY B L (Fig. 4 £4).
fit}5, CHEMICS-UBE i3, C=C, -OH K -O-O-
D=EZD2DBMEX L, ‘NO” AN LTERLDOELEY
AE LR (Fig. 4 /AHl). chick v oFRcEThi
69 o= vE—F v ML C=C 2EZ E2 553, IR
wXoT 29, -OH »¥@\~Z & 28, tH-NMR X
->T 17, -0-O- FANE L XD 12, Fix BC-
NMR it X ->T 10 EF T bh, chbE#HiE LT

xxk DATA ANALYSIS XXX

DO YOU HAVE ANY INFORMATION IN NEXT SUB-STRUCTURE
FOR THE COMPOUND?

CYCLOPROPENONE 7?
UNKNOWN

FURAN 7

KETENE 7
ALLENE 7

AROMATIC RING ?
UNKNOWN

C»C DOUBLE BOND 2
UNKNOWN

TRIPLE BOND ?
NO

CYCLIC STRUCTURE 7
YES

TYPE IN THE MAX. AND MIN. NUMBER OF
RING SIZE.

max MIN

865

Fig. 3 Example of the interactive mode

BEr#HZTTCXe5 L Fig. 5 wRid 13 HoBEseR
NI, Zo 13 Hio OBRE I LVWHEEE
BHEHOLDOTHHN, BREXKLETHIEMS o7
FIAVT s VENEERTAZ LYY, 2-7 ¢
FvFESetr75 v (Fig. 5 O*H) OZREPEK
REELTCERTZENTES.
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TR % Table 4 R, Wihd HAEAKECR
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189 COMPONENT Table

Molecular formula

C=C :“NO”
53
IR - IR
l 45 l

k- ALCOHOLIC-OH : “NO”

m
i)

28
e 1H-NMR IH-NMR
]
R-0-0-R’ : “NO”
12
k-13C-NMR k- 13C-NMR

(_E},

| 26 I
149

Fig. 4 Computation processes for an unknown

compound derived from 1-butanol by

CHEMICS (left) and CHEMICS-UBE

(right). The number of components are
expressed in enclosure

13 Number of structures
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(>~ Res N
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Fig. 5 Generated structures for an unknown

compound derived from 1-butanol by
CHEMICS-UBE
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Table 3 Spectral data of an unknown compound
derived from 1-butanol

TH-NMR
ppm 5.19 3.92 3.65 3.47 3.36 2.42 2.36 2.29 1.95-
area 65 151 72 83 63 15 26 13 112
height 62 72 35 37 36 11 17 13 132
ppm 1.90 1.59 1.51 1.48 1.43 1.38 1.03 0.95 0.86
area 98 61 73 89 71 66 89 132 58
height 118 69 71 79 90 75 138 223 76
IR
cm-! 2060 2935 2875 1705 1635 1465 1380 1275 1135
Intensity 81 76 69 25 28 43 34 27 60
13C-NMR
ppm 9.19 13.9 19.5 26.5 32.0 65.2 104.3
Intensity 2824 7202 6150 4202 6197 6617 3073

Table 4 The numbers of structures generated by
CHEMICS-UBE for various compounds
(> : greater than)

Compounds S S+C |  Compounds S S+C
o-Cresol >45 3 {-Menthol >226 22
Guaiacol >46 3 Borneol >95 10
2, 4-Xylenol >231 6 Menthone 58 14
o-Allyloxyphenol >12 6 a-Limonene >24 5
o-Allyloxytoluene >20 6 B-Pinene >58 22
Cyclohexyl- >37 18 A-3-Carene >214 46

propionate Camphene 101 7
fyélol;c:ylb:nzene >91 1 Camphor >129 5

-Cyclohexyl- -~

phenol >232 3 d .Can-'o.ne >3 9
2-Cyclohexyl- 147 s Hinokitiol >32 3

cyclohexanone
4-Cyclohexyl-

cyclohexanol >761 7

S : Spectral data only;

S+ C : Adding chemical data

Mz 5 —3IENEHRAHS. wiEx TSS 2FIAL, &
S, FABHBECHREINSN, FYAT AT,
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AR K X ERIIEED bhith o fe. —BAES
RENFEHRCEE LA, CPU RO 1Y
LFThy, 7ur7assrz) -0 1 Kw 25
ThHdD (EVAT A34LET 18Kw KETH).

i, HEHRIL VE L — & —0 FEO Bk
T, TROX>FERD5. FCERILEWORER
WMok hBTERLETHHECHL, 2 vEa—%
—#ERATAHRACEMTHS.

(1) TSS @avve.—z2—0FIHEZEEEN v S
5 AREEORACEOH L, AR5 BRI
hicEs (AMBE).

(2) HFYARTF AT w75 ADEFTRELY BB
T2, BYEBELETIES THD BIFHE).

(3) FIFEBIAR2Z F VBSOS 2 v
— X}V FREEBH LEND, TORTARLERDO%
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4 ]
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Applications of a computer program for struc-
ture elucidation of orgamic compounds. Tokio
OosHiMa, Yoshiaki Isuipa, Keiji SaTo* and Shin-ichi
Sasakr** (*Ube Industries Ltd., Central Research
Laboratory, 1978-5, Kogushi, Ube-shi, Yamaguchi;
**Toyohashi University of Technology, 1-1, Hibari-
gaoka, Tenpaku-cho, Toyohashi-shi, Aichi)

A question-and-answer program has been added to
the CHEMICS program system for structure elucida-
tion of organic compounds containing G, H, and O.
In the original CHEMICS the molecular formula,
IR, 'H-NMR, and C-13 NMR data are successively
compared with the 189 components previously stored in
the computer. It was found from the analyses of
128 compounds that the components with multiple
bond group, hydroxyl, carbonyl, and/or ethereal oxy-
gen group are sometimes difficult to be singled out
by the input spectral data alone. To introduce a
facility for input of appropriate information at the
discretion of the user, the modified system has a soft-
ware that can be used to put user’s constraints on the
results of automated analyses of spectral data. The
user’s judgement for the presence or absence of any
component can be given to the computer through the
TSS terminal. The usefulness of this dialogue program
was proved by the computational analyses of an un-
known compound derived from 1-butanol. A comparison
is made between the number of structures generated
from the new system and these from the original system
for 20 organic compounds. As a result, it was found
that the candidate structures could be reduced to only
a small numbers in the new system.

(Received June 21, 1980)

Keywordphrases
computer program for structure elucidation; auto-
mated analysis of IR, tH-NMR, 13C-NMR; man-
machine interactive system for chemical information;
determination of derivative of 1-butanol.
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