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Notes .

Bun-ichi Tamaoki: Analysis of the Double Interaction in Biological
‘ Assay, Using the Factorial Coe fﬁ(nents ' ’

(Pharmaceutical Institute, Medical Faculty, University of Tokyo*).

In the pharmacological evaluation of the antispasmodic preparations®, using a 6-point
parallel line assay design, it happened to be necessary to analyse the double interaction in
detail, in order to obtain further informations on subdivided interactions.

The general method for this kind of analysis has been well-introduced by various
workers?®, and is applied to the biological assay, described in this paper, using the special
factorial coefficients in the field of study.

The experimental design for this assay made by Dr. K. Takagi, e al., could be ex-
pressed in abstract® by the following formula: ‘ '

(A1+A2+A3+P1+P2+113) (D1+D3+D3+Dy+ D5+ Dg) (1?1+B2+33+B4)

P b B

Now, for example, the sum of the values in each B (or bath) in respect to D,A. is ex-
pressed as x,,, D;A, as %, and so on, from which Table I can be obtained.

In a similiar way, so that the main effect P (or Tveatment accordmg to their ex-
pression?) can be divided into five factors, such as Preparation, Regression, Parallelism,
Curvature, and Difference -of Curvatures, the double interaction DXP or between Day
and Treatment (P) seemed possible to be analysed also into the interactions between Day
and the above stated five factors, which should give more useful information to further

assay.

TABLE I Design of the Experiment TABLE IT Factorial Coefficients for
P a 6-point Assay
k=4 -
A, A, A; P, Py P A Ay Ay P P B
/ D, ®1 P12 23 T1a 15 215 Preparation 1 1 1 -1 -1 -1
| “
D | De Xz Xz Do X4 %25 %26 Regression 1 0 -1 1 0o -1
l P : A Parallelism 1 0 -1 -1 o 1
Dg g1 gz 263 Xes  ®es X8
Total X4 X Xz Xea X X6 Curvature 1 -2 1 1 -2 1
Log Doses of A; and P, are respectively Difference of 1 -2 1 -1 2 1
arithmetic series with the same interval. Curvatures

In compliance with this pharmacological interests, Sum of Squares of Day X Preparation,
Day x Regression, etc., can be calculated by the following procedures, using the factorial
coefficients, as shown in Table II%.

*  Hongo, Tokyo (EEZ—).
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1) Interaction between Day and the Difference of the two Preparations, i. e., Day X Prep.

As shown in Table III, Pr, means the difference of the response between the standard
and test preparations on D, (Day) and therefore, the variation caused by the difference
among Py Pr; is namely one of the interaction in question. Divisor is calculaled as
4{12 4124124 (=124 (—1)2+(—1)2} =24, and then the Sum of Squares of (Day X Prep.] can
be calculated as follows:

" SDay x Prep. =(Pr®+ Pr.>+ - -FP%GQ)/24-Pr-.2/24 x6 - - (f =5)
ct. ’ . ,
SPrep. = Pr24x6 (f=1 .
TABLE III Table for the Calculation of TABLE IV Table for the Calculation
the Interactlon, I)anyrep . » of the Interaction, Day x Reg.
Sum of Products , : Sum of Products

Dy (@114 B1g+#13) — (@ 14+ 15+ 016) = Prey D, (w11+w10) - (X13+216) =7

D, (21t @2+ 225) — (X2s+ X5+ ) =Prs D, (w214jw24)“(9«'23'j‘x26)='{'2

Ds "(9061“",w‘;2+xsa)~(5ﬂs4+w(;5+wss)=P;'s . Ds (wm+w53) (wss+wss) 7’6
TOtal PT‘:P'Y']‘*‘PTZ““ """ +P'rﬁ’ ) ‘ Total e —7'1+'r2+ """ +7'6 a e

:(x 1+x.g+x. 3)—(% 1+ X stE. 6) __(x . 4) (x 3+m6)" TE

2) Interactxon between Day and Regfesszon, i.e., Day X Reg.
In this case, “ Divisor ” is 4{12+1?+(—1)?+(—1)?}=16, and then,
. SDay xReg.= (74 7.+ -+ + 769 [16% 7[16x6 - (f=5)
SReg = '2/16x6

3) Interaction between Day and Pamllelzsm of the two regression hnes, i.e., Dayx ‘
‘ Parallelism. ’
Similiar to 2), “ Divisor

”

ir-‘, also 16, then,

; S Day x Parallelism = (Pal + Paj2+ - + Pa?) 16~ Pa. /16><6 (f =5)

cf. : _ v

' ‘ SPwmllelism = Pa’[16 %6

TABLE V Table for the Calculation of - TABLE VI Table for the Calculation of
the Interaction, Day x Parallelism Lo "> the Interaction, Day x Curv.
Sum of Products o ‘ Sum of Products
D, (@11t w18) — (213+214) = Poyy Dy (Xut+w+retee) —2xe+r)=C
D (21t @26) — (23 + @2e) = Ptz D, (g1 + a3+ g+ 9026)“2(9022.+w25)=9’2
Ds (wo1+- o) — (53 + wes) = Patg Ds (o061 + a3+ e+ 65) — 2(waz+ @s) = Cs
Total Pa-=Pa,+Pag+-++ Pag Total C-=C1+Ca+ e +Cy

=(x.1+x.s)——(w.3-x.4) =(@+ X3+ Lo+ 2.6) ~ 2(X g+ 2.5)

4) Interaction between Day and Curvature of the two log dose—response curves, i.e, Day
X Curv.
In this case, “Divisor ” is 4{1?4-(~2)?4124-124(~2)?+12}=48, and therefore,

, SDay % Curv.=(C*+ Clveeres +CyY), /48— C 248 %6
cf.
SCury. = Ce 2/48><6

5) Interaction between Day and the Dzﬁ“erenoe of tke Curvatm'es of the two Iog dose«
response curves, i.e., Danyz . Curv. :
Similiar to 4), “ Divisor ” is 48, and therefore,
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. .';SDayx Diff.. Curv.= o ' TABLE.VII Table for the Calculation of

QP QP i Q4?) /18 — Q[18 %6 the Interaction, DayxDiff. Curv.
SRU e Sa o (f =5) : Sum of Products .
efs i T : v . Dy (@11 + 22015+ 213) — (X14+ 20019+ 18) = Q1
o SDif Curv.=Q[18x6 D2 (it 20+ o) — (st 20t o) =@
As stated above, the interaction between B Ds (a1 -+ 20065+ 2055) — (2064 + 203+ wgs) = Qs

(or Bath) ‘and P(or Treatment) can. also
be. analyzed into subdivided ones, if neces-
sary. L

. Q.=Q+ Qs+ +Qp
Total  ~ = (@ + 20005+ 2.5) — (4 2003+ 2.5)

" Tatsuo Ohta and Toshio Miyazaki: Furoquinolines. ILV
« e Catalyt1c Reduction of Skimmianine (Addendum)

(Tokyo College of Pharmacy*)

Recently, one of the authors (Ohta)" published that 2: 3-furo—~(2’ : 3’)-quinoline serles
of alkaloids, such as dlctamnme (I) and skimmianine (II), are cleaved to 2-hydroxy—3—ethy1—
quinoline. compounds by : catalytic hydrogenation with PtO, as a catalyst, and this is a new
degradation procedure for the determmatmn of chem1ca1 structures employing a small
amount of sample.

In the present paper, the authors describe the demethylation of the reduction product
of skimmianine, namely, 4,7,8-trimethoxy-2- hydroxy—S—ethquumolme (III). By boiling (III)
with conc. hydrochloric acid, hydrolysis of the one methoxyl group in the pyridine nucleus?®
occurred and 7,8-dimethoxy-2,4-dihydroxy-3-ethylquinoline (IV) was formed as crystals
of m.p. 202°. The acetylation of (IV) with acetic anhydnde containing a few drops of
pyridine gave a monoacetate of m.p. 174°. It was presumed that the monoacetate thus
obtained is the ester of 4-hydroxyl group, viz. 4- -acetoxy-7,8-dimethoxy-2- -hydroxy-3- ethyl—
quinoline (V), as in the case of the monoacetate of 24- dlhydroxyqumolme” and 24-dihy-
droxy-3-ethylquinoline?. . = .

The demethylation of 4,7, 8 tr1methoxy 2- hydroxy—3~ethquumohne (III) W1th HI gave
2,4,78-tetrahydroxy-3-ethylquinoline (VI), m.p. 243~244°, which forms a triacetate of m.p.
264° by means of acetic anhydride and pyridine. This acetate was considered as 4,7,8-
trla(‘etoxy—Z-hydroxy—3-ethy1qumolme (VII) from the case of (V).

Analyses -were made by Mr. T. Kaneko to whom the authors’ thanks are due.
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(II) R=OCH; (IV) R=OCH;, R;=0H
' ' (V). R=OCH;  R;=0COCH;

(VII) R=OCOCH; R;=0COCH; .

*  Kashiwagi, Shinjuku-ku, Tokyo (KHZEE, =IEHR).
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