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C, 59.08; H; 6.10; N, 10.60. Found. (for f): C,.58.99; H, 6.10; N, 10.61. IR »&2 cm~1: 1690, 1720, 1740 (C=O),
3200 (NH), 3500 (OH). NMR (DMSO-d,) ppm: 1.0~2.0 (5H, broad, m), 2.65 (2F, d), 8.95 (1H, broad, s),
4.84 (1H, d), 5.08 (2H, m), 5.40—5.90 (2H, broad, m), 11.20 (2H, s). MS m/e: M+, 264. Anal. Caled. Cy5H,N,-
0,: C, 59.08; H, 6.10; N, 10.60. Found (for «): C, 58.90; H, 6.00; N, 10.60. IR v 1690—1730 (C=0), 3200
(NH), 3450 (OH).

B AMECHLEEER2Bbo hRBLTFENAY #H EHAScEHT L LI, FRREDE
Wb o REEER NEAEPRBCE HLE L ETFET. ¥4, OH-A-CAB o &M% 2 Bl AZEY
WL TEBCEHEZBOELEELE. CCCERTEHL ET. TEHSHLESUIhEERATE, IR o
BEZIhLKRE BE, mass HEShAUnERE, NMRAJESheMEBERcRHOBLELET.
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Phenanthridine 5-Oxide 253\ % Acridine 10-Oxide & ZJL7 # - B&
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'The Reaction of Heteroaromatic N-Oxide with Acid Chloride and Cyanide. VIIL.Y
On the Reaction of Phenanthridine 5-Oxide or Acridine 10-Oxide
with Sulfonic Acid Chloride and Potassium Cyanide
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Application of alkane- or arene-sulfonyl chloride and potassium cyanide to phenan-
thridine 5-oxide (I) in acetone-water results in the introduction of a sulfonyl group into
6-position, with liberation of oxygen from the N-oxide group, forming 6-alkylsulfonyl- or
6-arylsulfonyl-phenanthridine (IIx), with 6(5H)-phenanthridinone (IV).

The same reaction of acridine 10-oxide (V) unexpectedly resulted in the failure to
form a product with introduction of a sulfonyl group and 9(10H)-acridinone (VII) is
obtained as the main product with both reagents, with the formation of 2-chloroacridine
(VI) and acridine (V’) at the same time.

Keywords sulfonic acid chloride; cyanide ion; phenanthridine 5-oxide; 6-
- (alkyl- or aryl-sulfonyl)phenanthridines; acridine 10-oxide; 2-chloroacridine formation

GEEFBHREFB NSV FRAA 7+ VEEZ v ) F (RSO,Cl) 2o 7 v{bh 1 v 4 (KCN) 2 Ef X8
BE, N v FEOBRO BiliLE - CA A 7 4 = VM2 A TR % & L1, quinoline,® jsoquinoline,?.
pyridineV %k Otz i b DAk D N-oxide I& oW TF CRBEL 7. 4@, = © K J5% phenanthridine
5-oxide (I) % X 0% acridine 10-oxide (V) I o\ TR& Tz,

(1) I & RSO,-CL, KCN &QRISICDOWT .

107 VBRI KCN O KER % %, Zhic RSO,~Cl (methane-(Ms—Cl), ethane-(Es-Cl), benzene-

(Bs—Cl) % %\ 3 p-toluenesulfonyl chloride(Ts-Cl)) 23T L CHE Tl BBR TCRIEX R RS &, WL

D #7%: bk e, BHEIE, i, 98, 95 (1978).
2) Location: 2-2-1 Oskika, Shizuoka-shi, 422, Japan.
3) Bk e, BEE, ¥k 97,627, 641 (1977).
4 o EE, BERE, 3K, 97, 1345 (1977).
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Tasre I. Reactions of Phenanthridine 5-Oxide with Alkane- or Arene-sulfonyl
Chloride in the Presence of Potassium Cyanide in Acetone-Water

Products (Yield %)

) O 0

RS0, NN N Y
R- (N ™ [ N
$0:-R CN 0
Ix i v
CH,- Ms-Cl IIm 26 . 32
C,H,- Es—Cl S IIe 31 — 39
{ >- . BsCl b 15 23 38

Hsg{}f C Ts-Cl m 13 19 35

TasLe I1. 6-(Alkyl or Arylsulfonyl)phenanthridines

Analysis (%)

Calcd
o Appearance® : Mass spectrum IR »%E8Z cm—*
Compd. mp (°C) (from MeOH) Formula {Found) mie: M* 80~
' Cc H N '
Im 141142 A C, . H,NO,S ‘(gg: B sl jé) 257 1140 1290
Te 115—116 B C1:H1NO,S (gg' - L8 ég) 271 1125 1302
b 161—162 A CyoH1,NO,S (éé: o 40 gg) 319 1148 1327
Ot  154.5—155.5 A CyoH,5NO,S (ﬁ % 4% & ?g) 333 1150 1300
NMR (in CDCly) ppm?
Compd. Other =i UV azox ?lm”)
er ring wex (log €
-S0;-R C-H protons
I 3.66 8.99 7.58—8.76 223 230s 251 296 306 320s 337 355
3H,s (-CH) m 7H,m (437 4.35 4.56 3.80 3.82 3.52 3.46 3.08)
1.59 :
I 3H, '}(“Cﬂﬁcﬂa’ 9.04 7.52-8.76 - 223 252 296 306 337 355
Y m 7H,m (431 459 3.80 3.80 3,32 3.14)
2H>‘1(—CH2“3H3) . ‘
- 9.24  7.46—8.80  223s 230 237 250 307 322 336
m 19H, m  (4.46 4.49 4.48 4.31 3.74 3.76 3.69)
It 2.46 9.27  7.20—8.76 929 237 252 307 321 337 3528
$H,s(-CH,) m = 11H,m . (450 4.49 4.43 3.76 3.70 3.59 3.05)
3 . .

a) A: colorless needles, B: colorless plates.
b) s:singlet, t: triplet, q: quartet, m: multiplet, internal standard: (CHs), 81
¢) s: shoulder.

ROBALY, Nty FEOBMEOMMLME - T, 6 LIt AL 7 4+ = AHEIHA S Ric 6-(alkyl B 5 1%
arylsulfonyl) phenanthridine(IIx) 7345 L, FRFIC 6(5H)-phenanthridinone (IV) PERT B 3, a_renesul—
fonyl chloride (Bs—Cl, Ts-Cl) % i\ /=341t 6-phenanthridinecarbonitrile (ITII) 45T 5.
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Tasre ITI. Reaction of Acridine 10-Oxide with Alkane- or Arene-sulfonyl Chloride
in the Presence of Potassium Cyanide in Acetone-Water

Products (Yield %)

0
. . Ji}
R OO O O
N NS NNAS NN
H
VI VIl v’
CHy~ Ms—Cl 13 6l 5
CH Es-Cl 6 69 Trace

<_—>_ Bs—Cl 11 68 6

H3Cf<7>— Ts—Cl 5 65 4

(2) V & RSO0,-Cl, KCN &DRISIC2WT .

VicI CABREEERCRS &, FHERLTAL Y y 2 VEDBA IR ERYITL B R, Wi
ROBAKRNTS, FEKYE LT 9 (10H)-acridinone (VII) 3B 5N 5137000, N-F+v FOEEEO MM
PEU 2 ARICHER VA X v 2-chloroacridine (VI) 3¢ X OVBiEAE(L X N/~ acridine (V') 2MER T 210 &% »
fo. VI OEFGERIRII L/ TR, acridine T2 O X5 A7 + VERGEOBLREL C LIRBOHR
Pz BHDTHA 5 b ‘ :
£ B o 8§

Phenanthridine 5-Oxide (I)» &ZJL7 5 B2 01 k (RSO,-Cl), L7 1kH )74 (KCN) QRS I1g
(5mmol) %7 b v 50ml iz ks L, KCN 650 mg (10 mmol), H,O 15 ml o W% %Mz, =hic RSO,~Cl
10 mmol % FLCHRT 1hr B, $#7 %t v&gx, 10% K,CO, ¢Hf, CHCL, T, Na,SO, T
- B, CHCl #8%k, BEIX SiOp % 5 A % 38 L, benzene I X » 6-phenanthridinecarbonitrile (ITI)® mp
136—137°, ¥ X O° 6-(alkyl % % \~i% arylsulfonyl)phenanthridine (IIx) %, CHCIl,; ic X b 6(5H)-phenanthri-
dinone (IV) mp 288—290° % ¥ T 5. &, & i CHCl fH Lk o CHCl, REW 2 5 & IV 2185
# 5. (Table I, II) : . _

Acridine 10-Oxide (V)® & RSO,-Cl, KCN L0 KIS V1g (5mmol) #7 bty 60mlic&nl, KCN .‘
650 mg (10 mmol), H,0 15 ml D EW %ML, =i RSO,-Cl 10 mmol % F L CEER T 1 hr IB#%, 7+ b
vREE, 10% K,COy ¢ffl, CHCl; Thill, = o CHCl; RE#as 5 9(10H)-acridinone (VII) mp>>300°
nES R 5. CHCl, $iH®K & Na,SO, Tw s, CHClL, » ¥k, HE 1k SiO, # 5 A% WL, benzene & X
v 2-chloroacridine (VI) % X o° acridine (V') % iEH3%. VI 2 MeOH 2 b B iESH, BEGHBE RS,
mp 169—170° (lit. 170°7), H = w5 mp 256-—257° (lit. 245—247°7), (Table 1II).

BiE AP OMEE O —HIXER 50 FE ST BRI FHRE (—BHE C) KX o, TESN 2T S h
lERARRK, BESMEBATIWCHEZRRCEHRTS.

5) #k JEfE, EHERY, 3k, 80, 834 (1960).
-6) A. Kliegl, A. Brosamle, Ber., 69,197 (1935). R
7) I. Tanasescu, E. Ramontianu, Bull. Soc. Chem., France, [5] 1, 547 (1934).
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