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On the Reaction of 4- (Methylsulfonyljcinnoline with
Potassium Cyanide in Dimethyl Sulfoxide.

(Shizuoka College of Pharmacy*t) -

When' 4-(methylsulfonyl)cinnoline (1) and potassium cyanide are reacted in dimethyl-
sulfoxide, 4-cinnolinecarbonitrile (V) is produced quantitatively at a reaction temperature
of 20°C, while the temperature is raised to 100°C, 4,6-cinnolinedicarbonitrile (V) is produ-
ced. (Table I). V is also prepared by reacting both ¥ and potassium cyanide in dimethyl
sulfoxide at 100°C. Therefore, the reaction process is suggested as is shown in Chart 2.
The determination of the structure V is made by means of NMR spectrum (Table II).
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B0 min. IERET LY ORER S LEEFETTS (68%) o8 KISEEY 100° i k¥ 5 & KIERME 10 min,
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Tase I. Reaction of 4—(Methylsulfonyl)cinnoline ( I) with Potassium
Cyanide in Dimethyl Sulfoxide
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Chart 2 OBHGEETHMET 5 KREA + VICH L CRRNBEEE L CHEET 3088 bttt jk V
DEEBITSED L 5 LSS (NMR) 27 b Az X » THEL . %3 cinnoline ©» NMR Rz b ik
0.687 3fr7m b iK% doublet %RL, 4627 = b v 2.2¢ &0 coupling (Js,a=6c¢.p.s.) HFD S
5.5 6 BIO T LT e b it 2.10~2.25¢ o multiplet &L THbh 47w b o doublet L Hir o
3D, Sfrre b Vit 145t @ multiplet ZLCHDL R B D 8EF R b VOLEYT bR IOSHED
REEIL quinoline DWW TOHBREHD LEHL T 5. 2FIC "cinnolline Ddfric -CN EZops V i3 fr
“m b v cinnoline 3457w + vk LT 0.2p.pom. EREEEITL 0.487 @ singlet & L CED S,
5 6 BI 7 0T Rr F ik 1.68~2.067 multiplet L L<RBLI%S. LR T VN 087wt v
i% cinnoline MAFM4% 7w v i b 0.15p.p.m. ERECEST L 7= 1.30c © multiplet XS T 5. REC
V o NMR =~z b2 0357 3 {27 w b vichR$ % singlet %7RL, 115, 142 3377 1.887 1 ABC
o 3%t quartet HFEBHBNS. Z O coupling constant (% 8.8,-1.8, 0.7c.p.s. THoT, ZhbikThTh
ortho, meta 3s X U8 para fzffld coupling L2 A2 ENTED. LichloT V RIX 6 /ix 7 i -CN
EABASh TS LS. b LT EBRETS S LIRET S L, coupling constant DMEEL D, bo&
LEMSEM O 1.157 @ quartet 21 57w b YRS L, 1427 © quartet (X 8IS » b v, 1887 @
quartet 1167w F VICHYST S - Lol B OBEA ~CN B T2 87 m + v BT m b VX Dy
RSB > 7+ vkde, soie V o8fi7r LD 0.12p.p.m. ERBCBEGTL CWHIERESD. —
76 rBHkTH B EEL B L, 115, 142 530 1881 % v 77 4% Table I WiRTED, ThEh 8 5
BIRT DT F vEREL, EROTMNERETHS k{ﬁ%Lh%ALJﬂ:Lf%L<Aﬂ;E’TC$6 Xo<T
v it 4,6-cinnolinedicarbonitrile “CH % L #x HRNA.

2) T. Schaffer : Can. J. Chem., 39, 1864 (1961).
3) F.A.L. Anet: J. Chem. Phys., 82, 1274 (1960).
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Tasre . Chemical Shifts®) of Cinnoline, 4-Cinnolinecarbonitrile
“and 4,6-Cinnolinedicarbonitrille

~ Compound H Hg H, H: = Hs. H,

Cinnoline 0.68(d) 1.45(m) ©2,10~2.25(m)

4-Cinnoline- . ‘ o
carboniteile (V) _ 0.48@) 1.30(m) — 1.68~2.06(m)

4,6-Cinnoline- 0.35(s)  L15(q)® —  Ld2(q)® @ — 1.88(q)®

dicarbonitrile (V)

a) 7-valie (p.p.m,) in CDCly © &) Jrs=88c.ps., ;Ts,a=0.70.p.s.
¢) Js,»=Ll8c.ps., Jﬁ,g=Q.7C.p.S. d) Js,s=88c.p.s., Jsr=18c.p.s

= B o

4—(Methylthio)cinnoline (III) 4—cinnolinethiol (L) 58.0g. % 2N NaOH 320ml. s L, BE&EKXT
BLIERLRNS Mel 70.0g., =vey 580ml OE@EELLT2ML T . ML bHH
THRESEYFR, Kk, Bl SvECYEREBRS v v b EER BEIRER. mop 94° (it 93~95).
UV 259" mp (log &) : 225 (4.50), 323 (3.91) (shoulder), 334 (4.00). fuf: 54.5g. (86%).

- 4-(Methylsulfonyl)cinnoline (I) I 60.0g. % AcOH 180ml. w¥a L, zhic HO 720ml. ., B
Erkosd. I AHHTH5, JMBL, REKOREY 15~18° i % oib, KMnO, oK 66.0g.

O LTFoMeTd . 2BMrkbborc 1L.5~2hr. 284 %. %@ﬁ*mflm-%#%oowa RIGH
T#aF NaHSO: B A Ma CHREE S ExBiea L, CHCL <, NaSO: v, BEtHk. Bbh3#
S e S ESEL EEAORE&E. mp 178 CHsONeS (1) Anal. Calcd.: .C, 51.89; H, 4.03; N,

13.51; S, 15.06. Found: C, 51.9; H, 3.9; N, 13.4; S, 15.3. IR 8% cm™: 1315, 1140 (-S0;~), UV 2A59¢
mp (log &) - 234 (4.51), 304 (3.54), 324 (3.46) (shoulder), 390 (2.44). I & 56.0g. (79%).

1 &7 ARV ILEORE 1 500mg. % Me,SO 27 ml wiEa L KCN 500 mg. %0 To¥ O&H
Te#ETeREIGY 775 5. 1) 20° 10min. i) 20° lhr. ii) 70° 10min. iv) 70° 30 min. v) 100°, 10 min:
vi) 100°, 30 min. vii) 100° 1 hr. viii) 100°, 4 hr. B T#, 7K 30ml. % Mm% CHClL <&, Ak, NaxSOs ¢
BREBE, 28E SOACERRSvEYEBREELTEE AL O 7 aw L CER. oF¥0ioxES.
4-cinnolinecarbonitrile (V), B EHRER (N v ¥ v+EHN v v X v). mp 146.5° CyHsN; Anal.

. Caled.: C. 69.67; H, 3.25; N, 27.09. Found : C, 69.8; H, 3.0; N, 27.6. IR »XEicm=: 2236 (-C=N). UV
ABOR my (log )t 235 (4.55), 309 (3.61), 333 (3.51) (Shoulder) 3.90 (2.38) (Shoulder) 4,6-cinnolinedicarbo-
nitrile (V), BEHREL (R v € v+AEM= v v L o). mp 179 CyHN, Anal. Caled.: C, 66.66; H,
2.24; N, 31.10. Found : C, 66.7; H, 2.3;'N, 31.1. IR vE% cm™2: 2236 (-C=N). UV 55 mp (loge) r 239
(4.57), 298 (3.71), 307 {3.73), 334 (3.51), 347 (3.54), 410 (2.33). N v V rpx 2w ahs. RELHV
353 mg. (95%), i) NV 364 mg. (98%), iii) NV 304 mg. (82%), iv) W 255 mg. (68%), v) V 49 mg. (13%). V
111 mg. (269%), vi) V 55 mg. (13%), vii) V 120mg (289%), viil) V 48 mg. (11¢5) (Table I).

IV &2 721thy '7A<‘.:®Filf V 500 mg. % MeSO 27ml wwiFa» L KCN 500mg. #iix Co¥ 0)%
BTl TEREE 77k 5. 1) 100° 10 min., ii) 106°, 30 min., iii) 100°% lhr. FIE#ETHIT I & KCN &
@ﬁﬁ@%ﬁkﬁﬁmﬂﬂ-M%i)Vlwmg(w%)@ﬁm,Ni%mg(m%)%@m-m‘fﬂm&(ﬂ%x
iii) V. 40 mg. (11%). :

NMR E|wE CDCls th 4~109% e © %8 #E. gﬂﬁyﬁlﬁm one sample NMR control HRR LB, BA
EF C-60H %4 ez NMR %8 % /.

KPR DI D —H R Al SRR AHETEE RS L OBRERE (1) © & o BB
B IFERET BAME MR 5. ¥ R TRAN T S AEREANS, SRR MREE.
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4) R.N, Castle, H. Ward, N. White, K. Adachi: J. Org. Chem., 25, 570 '(1960).,
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